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1.1 bzip2 1.0.8

1.2 libjpeg 1.2.90-8.el7

1.2.1 Available under license:

No license file was found, but licenses were detected in source scan.

/-k

* jsimd_i386.c

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright 2009-2011 D. R. Commander

*

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc
*

* Thisfile contains the interface between the "normal" portions

* of the library and the SIMD implementations when running on a

* 32-bit x86 architecture.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimd_i386.c

No license file was found, but licenses were detected in source scan.

/*

* jdmainct.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains the main buffer controller for decompression.

* The main buffer lies between the JPEG decompressor proper and the

* post-processor; it holds downsampled datain the JPEG colorspace.

*

* Note that this code is bypassed in raw-data mode, since the application
* supplies the equivalent of the main buffer in that case.

*/
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Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdmainct.c
No license file was found, but licenses were detected in source scan.

/*

* jinclude.h

*

* Copyright (C) 1991-1994, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile existsto provide asingle place to fix any problems with

* including the wrong system include files. (Common problems are taken
* care of by the standard jconfig symbols, but on really weird systems

* you may haveto edit thisfile.)

* NOTE: thisfileis NOT intended to be included by applications using the
* JPEG library. Most applications need only include jpeglib.h.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jinclude.h
No license file was found, but licenses were detected in source scan.

/*

* jmemnabs.c

* Copyright (C) 1992-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile provides arealy simple implementation of the system-

* dependent portion of the JPEG memory manager. Thisimplementation

* assumes that no backing-store files are needed: all required space

* can be obtained from malloc().

* Thisisvery portable in the sense that it'll compile on almost anything,

* pbut you'd better have lots of main memory (or virtual memory) if you want
* to process big images.

* Note that the max_memory_to_use option isignored by this implementation.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/jmemnobs.c
No license file was found, but licenses were detected in source scan.
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/*

* rdswitch.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains routines to process some of cjpeg's more complicated
* command-line switches. Switches processed here are:

* -gtablesfile Read quantization tables from text file

* -scansfile Read scan script from text file

* -quality N[,N,...] Set quality ratings

* -gdlots N[,N,...] Set component quantization table selectors

* -sample HxV[,HxV,...] Set component sampling factors

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/rdswitch.c
No license file was found, but licenses were detected in source scan.

/*

* jsimd.h

*

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

* Copyright 2011 D. R. Commander

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc

*

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jsimd.h

No license file was found, but licenses were detected in source scan.

; jeolsamp.inc - private declarations for color conversion & up/downsampling
; Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

; Based on

; X86 SIMD extension for 1JG JPEG library

; Copyright (C) 1999-2006, M1Y ASAKA Masaru.
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; For conditions of distribution and use, see copyright notice in jsimdext.inc

. [TABS]

; pseudo-resisters to make ordering of RGB configurable
%if RGB_RED ==
%define mmA mmO
%define mmB mml
%define xmmA xmmO
%define xmmB xmm1
%elif RGB_GREEN ==
%define mmA mm2
%define mmB mm3
%define xmmA xmm2
%define xmmB xmm3
%elif RGB_BLUE ==
%define mmA mm4
%define mmB mm5
%define xmmA xmm4
%define xmmB xmm5
%else

%define mmA mm6
%define mmB mm7
%define xmmA xmm6
%define xmmB xmm?7
%endif

%if RGB_RED ==
%define mmC mmO
%define mmD mm1
%define xmmC xmmO
%define xmmD xmm1
%elif RGB_GREEN

%define mmC mm2
%define mmD mm3
%define xmmC xmm?2
%define xmmD xmm3
%elif RGB_BLUE ==
%define mmC mm4
%define mmD mm5
%(define xmmC xmm4
%define xmmD xmm5
%else

%define mmC mm6

Open Source Used In logsense 1.2 16



%define mmD mm7
%define xmmC xmm6
%define xmmD xmm7
%endif

%if RGB_RED ==
%define mmE mmO
%define mmF mml
%(define xmmE xmmO
%define xmmF xmm1
%elif RGB_GREEN ==
%define mmE mm2
%define mmF mm3
%define xmmE xmm2
%define xmmF xmm3
%elif RGB_BLUE ==
%define mmE mm4
%define mmF mm5
%define xmmE xmm4
%define xmmF xmm5
%else

%define mmE mmé6
%define mmF mm7
%define xmmE xmm6
%(define xmmF xmm?7
%endif

%if RGB_RED ==
%define mmG mmO
%define mmH mm1
%define xmmG xmmO0
%define xmmH xmm1
%elif RGB_GREEN ==
%define mmG mm2
%define mmH mm3
%define xmmG xmm2
%define xmmH xmm3
%elif RGB_BLUE ==
%define mmG mm4
%define mmH mm5
%define xmmG xmm4
%define xmmH xmm5
%else

%define mmG mm6
%define mmH mm7
%define xmmG xmm6
%define xmmH xmm?7
%endif
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Found

in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcolsamp.inc

No license file was found, but licenses were detected in source scan.

/*

* wrgif.c

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains routines to write output images in GIF format.

*

khhkkkhkkhhkkhhkkkhhhhkkhhkhhhhhhhhkhhhhhhhhhhhhhkhhhhhhdhhkhhhdhhhkhhhhhdhhhhhkhhrkhhhhxkdxkx

* NOTE: to avoid entanglements with Unisys' patent on LZW compression, *
* this code has been modified to output "uncompressed GIF" files. *
* Thereisno trace of the LZW algorithm in thisfile. *

hhkkkhkkhhkkhhkkhkkhhhhkkhhhhhhhhhhkhhhhhhhhhhhhhkhhhkhhhdhhkhhhdhhhhhhhhdhhhhkhhhkhhhhxkdxkx

*

* These routines may need modification for non-Unix environments or

* gpecialized applications. Asthey stand, they assume output to

* an ordinary stdio stream.

*/

/*

* This codeisloosely based on ppmtogif from the PBMPLUS distribution

* of Feb. 1991. That file

contains the following copyright notice:

*  Based on GIFENCODE by David Rowley <mgardi @watdscu.waterloo.edu>.
*  Lempel-Ziv compression based on "compress' by Spencer W. Thomas et al.
*  Copyright (C) 1989 by Jef Poskanzer.

*  Permission to use, copy, modify, and distribute this software and its

*  documentation for any purpose and without feeis hereby granted, provided
*  that the above copyright notice appear in al copies and that both that

*  copyright notice and this permission notice appear in supporting

* documentation. This softwareis provided "asis" without express or

* implied warranty.

* We are also required to state that

"The Graphics Interchange Format(c) is the Copyright property of
*  CompuServe Incorporated. GIF(sm) is a Service Mark property of
*  CompuServe Incorporated.”

*/

*
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Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/wrgif.c

No license file was found, but licenses were detected in source scan.

/*

* wrtarga.c

* Copyright (C) 1991-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains routines to write output images in Targa format.

*

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume output to

* an ordinary stdio stream.

*

* Based on code contributed by Lee Daniel Crocker.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/wrtarga.c

No license file was found, but licenses were detected in source scan.

/*

* jutils.c

*

* Copyright (C) 1991-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains tables and miscellaneous utility routines needed

* for both compression and decompression.

* Note we prefix al global nameswith "j" to minimize conflicts with
* asurrounding application.

*/

J

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j utils.c

No license file was found, but licenses were detected in source scan.

/*
* jdatasrc.c
*
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* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2009-2011 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2013, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains decompression data source routines for the case of

* reading JPEG data from memory or from afile (or any stdio stream).

* While these routines are sufficient for most applications,

* some will want to use a different source manager.

* IMPORTANT: we assume that fread() will correctly transcribe an array of
* JOCTETSs from 8-bit-wide elements on external storage. If char iswider

* than 8 bits on your machine, you may need to do some tweaking.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdatasrc.c

No license file was found, but licenses were detected in source scan.

/*

* jdhuff.h

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010-2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains declarations for Huffman entropy decoding routines
* that are shared between the sequential decoder (jdhuff.c) and the

* progressive decoder (jdphuff.c). No other modules need to see these.
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdhuff.h

No license file was found, but licenses were detected in source scan.

/*

* cjpeg.c

* Thisfile was part of the Independent JPEG Group's software:
* Copyright (C) 1991-1998, Thomas G. Lane.

* Modified 2003-2011 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2010, 2013, D. R. Commander.
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* For conditions of distribution and use, see the accompanying README file.
*

* This file contains a command-line user interface for the JPEG compressor.
* |t should work on any system with Unix- or MS-DOS-style command lines.
* Two different command line styles are permitted, depending on the

* compile-time switch TWO_FILE_ COMMANDLINE:

* ¢jpeg [options] inputfile outputfile

* cjpeg [options] [inputfil€e]

* |n the second style, output is aways to standard output, which you'd

* normally redirect to afile or pipe to some other program. Input is

* either from anamed file or from standard input (typically redirected).

* The second styleis convenient on Unix but is unhel pful

on systems that

* don't support pipes. Also, you MUST use thefirst styleif your system

* doesn't do binary 1/0 to stdin/stdout.

* To simplify script writing, the "-outfile" switch is provided. The syntax

* cjpeg [options] -outfile outputfile inputfile

* works regardless of which command line style is used.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/cj peg.c

No license file was found, but licenses were detected in source scan.

/*

* jdcolor.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2011 by Guido Vollbeding.

* Modifications:

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright (C) 2009, 2011-2012, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains output colorspace conversion routines.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/jdcol or.c

No license file was found, but licenses were detected in source scan.

/*
* cdjpeg.h

*

Open Source Used In logsense 1.2 21



* Copyright (C) 1994-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains common declarations for the sample applications

* ¢jpeg and djpeg. 1tisNOT used by the core JPEG library.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/cdj peg.h

No license file was found, but licenses were detected in source scan.

; For conditions of distribution and use, see copyright notice in jsimdext.inc
; for more details.

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jfmmxfst.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jfss2fst.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/ji ss2f st-
64.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jimmxfst.asm

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jiss2fst.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/simd/jfss2f st-
64.asm

No license file was found, but licenses were detected in source scan.

/*

* jcmarker.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.

*

* Thisfile contains routines to write JPEG datastream markers.
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*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jcmarker.c
No license file was found, but licenses were detected in source scan.

/*

* jmemmgr.c

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains the JPEG system-independent memory management

* routines. This code is usable across awide variety of machines; most

* of the system dependencies have been isolated in a separate file.

* The major functions provided here are:

* * pool-based allocation and freeing of memory;

* * policy decisions about how to divide available memory among the

*  virtual arrays;

* * control logic for swapping virtual arrays between main memory and
*  backing storage.

* The separate system-dependent file provides the actual backing-storage
* access code, and it contains the policy decision about how much total

* main memory to use.

* Thisfileis system-dependent in the sense that some of

its functions

* are unnecessary in some systems. For example, if there is enough virtual
* memory so that backing storage will never be used, much of the virtual

* array control logic could be removed. (Of course, if you have that much
* memory then you shouldn't care about alittle bit of unused code...)

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jmemmgr.c
No license file was found, but licenses were detected in source scan.

1JG JPEG LIBRARY: SYSTEM ARCHITECTURE

Copyright (C) 1991-2012, Thomas G. Lane, Guido Vollbeding.

Thisfile was part of the Independent JPEG Group's software.

It was modified by The libjpeg-turbo Project to include only information
relevant to libjpeg-turbo.

For conditions of distribution and use, see the accompanying README file.
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Thisfile provides an overview of the architecture of the |JG JPEG software;
that is, the functions of the various modules in the system and the interfaces
between modules. For more precise details about any data structure or calling
convention, see the include files and comments in the source code.

We assume that the reader is already somewhat familiar with the JPEG standard.
The README file includes references for learning about JPEG. Thefile
libjpeg.txt describes the library from the viewpoint of an application
programmer using the library; it's best to read that file before this

one.
Also, the file coderules.txt describes the coding style conventions we use.

In this document, JPEG-specific terminology follows the JPEG standard:
A "component” means a color channel, e.g., Red or Luminance.
A "sample" is a single component value (i.e., one number in the image data).
A "coefficient" is afrequency coefficient (a DCT transform output number).
A "block" is an 8x8 group of samples or coefficients.
An"MCU" (minimum coded unit) is an interleaved set of blocks of size
determined by the sampling factors, or asingle block in a
noninterleaved scan.
We do not use the terms "pixel" and "sampl€e" interchangeably. When we say
pixel, we mean an element of the full-size image, while a sample is an element
of the downsampled image. Thus the number of samples may vary across
components while the number of pixelsdoesnot. (Thisterminology is not used
rigorously throughout the code, but it is used in places where confusion would
otherwise result.)

*** System features

*k*k

The 1JG distribution contains two parts:
* A subroutine library for JPEG compression and decompression.
* cjpeg/djpeg, two sample applications that use the library to transform
JFIF JPEG files to and from several other image formats.
Cjpeg/djpeg are of no great intellectual complexity: they merely add asimple
command-line user interface and /O routines for several uncompressed image
formats. This document concentrates on the library itself.

We desire the library to be capable of supporting all JPEG baseline, extended
sequential, and progressive DCT processes. Hierarchical processes are not
supported.

The library does not support the lossless (spatial) JPEG process. Lossless
JPEG shareslittle or no code with lossy JPEG, and would normally be used
without the extensive pre- and post-processing provided by thislibrary.
We fedl that lossless JPEG is better handled by a separate library.
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Within these limits, any set of compression parameters allowed by the JPEG
spec

should be readable for decompression. (We can be more restrictive about
what formats we can generate.) Although the system design allows for all
parameter values, some uncommon settings are not yet implemented and may
never be; nonintegral sampling ratios are the prime example. Furthermore,
we treat 8-bit vs. 12-hit data precision as a compile-time switch, not a
run-time option, because most machines can store 8-bit pixels much more
compactly than 12-bit.

By itself, the library handles only interchange JPEG datastreams --- in
particular the widely used JFIF file format. Thelibrary can be used by
surrounding code to process interchange or abbreviated JPEG datastreams that
are embedded in more complex file formats. (For example, libtiff usesthis
library to implement JPEG compression within the TIFF file format.)

Thelibrary includes a substantial amount of code that is not covered by the

JPEG standard but is necessary for typical applications of JPEG. These
functions preprocess

the image before JPEG compression or postprocessit after

decompression. They include colorspace conversion, downsampling/upsampling,
and color quantization. This code can be omitted if not needed.

A wide range of quality vs. speed tradeoffs are possible in JPEG processing,
and even more so in decompression postprocessing. The decompression library
provides multiple implementations that cover most of the useful tradeoffs,
ranging from very-high-quality down to fast-preview operation. On the
compression side we have generally not provided low-quality choices, since
compression is normally less time-critical. It should be understood that the
low-quality modes may not meet the JPEG standard's accuracy requirements,
nonetheless, they are useful for viewers.

*** Portability issues ***

Portability is an essential requirement for the library. The key portability
issues that show up at the level of system architecture are:

1. Memory usage. We want the code to be ableto run

on PC-class machines
with limited memory. Images should therefore be processed sequentialy (in
strips), to avoid holding the whole image in memory at once. Where a
full-image buffer is necessary, we should be able to use either virtual memory
or temporary files.

2. Near/far pointer distinction. To run efficiently on 80x86 machines, the
code should distinguish "small" objects (kept in near data space) from
"large" ones (kept in far data space). Thisisan annoying restriction, but
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fortunately it does not impact code quality for less brain-damaged machines,
and the source code clutter turns out to be minimal with sufficient use of
pointer typedefs.

3. Data precision. We assume that "char" is at least 8 bits, "short" and

"int" at least 16, "long" at least 32. The code will work fine with larger

data sizes, although memory may be used inefficiently in some cases. However,
the JPEG compressed datastream must ultimately appear on external storage as a
sequence of 8-hit bytesif it

isto conform to the standard. This may pose a

problem on machines where char iswider than 8 bits. Thelibrary represents
compressed data as an array of values of typedef JOCTET. If no datatype
exactly 8 bitswide is available, custom data source and data destination
modules must be written to unpack and pack the chosen JOCTET datatype into
8-hit external representation.

**% System overview ***

The compressor and decompressor are each divided into two main sections:

the JPEG compressor or decompressor proper, and the preprocessing or
postprocessing functions. The interface between these two sectionsisthe
image data that the official JPEG spec regards asits input or output: this
dataisin the colorspace to be used for compression, and it is downsampled

to the sampling factors to be used. The preprocessing and postprocessing

steps are responsible for converting a normal image representation to or from
thisform. (Those few applications that want to deal with Y CbCr downsampled
data

can skip the preprocessing or postprocessing step.)

Looking more closely, the compressor library contains the following main
elements:

Preprocessing:
* Color space conversion (e.g., RGB to Y CbCr).
* Edge expansion and downsampling. Optionally, this step can do ssimple
smoothing --- this is often helpful for low-quality source data.
JPEG proper:
* MCU assembly, DCT, quantization.
* Entropy coding (sequential or progressive, Huffman or arithmetic).

In addition to these modules we need overall control, marker generation,
and support code (memory management & error handling). Thereisaso a
module responsible for physically writing the output data --- typically
thisisjust an interface to fwrite(), but some applications may need to

do something else with the data.

The decompressor library contains the following main elements:
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JPEG proper:
* Entropy decoding (sequential or progressive, Huffman or arithmetic).
* Dequantization, inverse DCT,
MCU disassembly.
Postprocessing:
* Upsampling. Optionally, this step may be able to do more general
rescaling of the image.
* Color space conversion (e.g., YChCr to RGB). This step may also
provide gamma adjustment [ currently it does not ].
* Optional color quantization (e.g., reduction to 256 colors).
* Optional color precision reduction (e.g., 24-bit to 15-bit color).
[Thisfeature is not currently implemented.]

We also need overall control, marker parsing, and a data source module.
The support code (memory management & error handling) can be shared with
the compression half of thelibrary.

There may be several implementations of each of these elements, particularly
in the decompressor, where a wide range of speed/quality tradeoffsis very
useful. It must be understood that some of the best speedups involve
merging adjacent steps in the pipeline. For example, upsampling, color space
conversion, and color quantization might all be done at

once when using a

low-quality ordered-dither technique. The system architecture is designed to
allow such merging where appropriate.

Note: it is convenient to regard edge expansion (padding to block boundaries)

as a preprocessing/postprocessing function, even though the JPEG spec includes
it in compression/decompression. We do this because downsampling/upsampling
can be simplified alittleif they work on padded data: it's not necessary to

have special cases at the right and bottom edges. Therefore the interface

buffer is always an integral number of blocks wide and high, and we expect
compression preprocessing to pad the source data properly. Padding will occur
only to the next block (8-sample) boundary. In an interleaved-scan situation,
additional dummy blocks may be used to fill out MCUs, but the MCU assembly and
disassembly logic will create or discard these blocks internally. (Thisis
advantageous for speed reasons, since we avoid DCTing the dummy blocks.

It also permits a

small reduction in file size, because the compressor can

choose dummy block contents so as to minimize their size in compressed form.
Finally, it makes the interface buffer specification independent of whether
thefileis actually interleaved or not.) Applications that wish to deal

directly with the downsampled data must provide similar buffering and padding
for odd-sized images.
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*** Poor man's obj ect-oriented programming ***

It should be clear by now that we have alot of quasi-independent processing
steps, many of which have several possible behaviors. To avoid cluttering the
code with lots of switch statements, we use a simple form of object-style
programming to separate out the different possibilities.

For example, two different color quantization algorithms could be implemented
as two separate modules that present the same external interface; at runtime,
the calling code will access the proper module indirectly through an "object".

We can get the limited features we need while

staying within portable C.

The basic tool is afunction pointer. An "object" isjust a struct

containing one or more function pointer fields, each of which correspondsto
amethod namein real object-oriented languages. During initialization we
fill in the function pointers with references to whichever module we have
determined we need to use in this run. Then invocation of the module is done
by indirecting through a function pointer; on most machines thisis no more
expensive than a switch statement, which would be the only other way of
making the required run-time choice. Thereally significant benefit, of
coursg, is keeping the source code clean and well structured.

We can also arrange to have private storage that varies between different
implementations of the same kind of object. We do this by making all the
modul e-specific object structs be separately allocated entities, which will
be accessed via pointers in the master compression or decompression struct.
The "public”

fields or methods for a given kind of object are specified by

acommonly known struct. But amodul€'s initialization code can alocate
alarger struct that contains the common struct as its first member, plus
additional private fields. With appropriate pointer casting, the module's
internal functions can access these private fields. (For asimple example,
see jdatadst.c, which implements the external interface specified by struct
jpeg_destination_mgr, but adds extrafields.)

(Of coursethiswould all be alot easier if we were using C++, but we are
not yet prepared to assume that everyone has a C++ compiler.)

An important benefit of this schemeisthat it is easy to provide multiple
versions of any method, each tuned to a particular case. While alot of

precal culation might be done to select an optimal implementation of a method,
the cost per invocation is constant. For example, the upsampling step might
have a"generic" method, plus one or more "hardwired" methods for the most
popular

sampling factors; the hardwired methods would be faster because they'd

use straight-line code instead of for-loops. The cost to determine which
method to useis paid only once, at startup, and the selection criteria are
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hidden from the callers of the method.

This plan differs alittle bit from usual object-oriented structures, in that

only one instance of each object class will exist during execution. The

reason for having the class structure is that on different runs we may create
different instances (choose to execute different modules). Y ou can think of
the term "method" as denoting the common interface presented by a particular
set of interchangeable functions, and "object” as denoting a group of related
methods, or the total shared interface behavior of agroup of modules.

*** QOverall control structure ***

We previously mentioned the need for overall control logic in the compression
and decompression libraries. In 1JG implementations prior to v5, overall
control was

mostly provided by "pipeline control" modules, which proved to be

large, unwieldy, and hard to understand. To improve the situation, the

control logic has been subdivided into multiple modules. The control modules
consist of:

1. Master control for module selection and initidlization. This hastwo
responsibilities:

1A. Startup initialization at the beginning of image processing.
Theindividual processing modulesto be used in this run are selected
and given initialization calls.

1B. Per-pass control. This determines how many passes will be performed
and calls each active processing module to configure itself
appropriately at the beginning of each pass. End-of-pass processing,
where necessary, is aso invoked from the master control module.

Method selection is partially distributed, in that a particular processing
module may contain several possible implementations of a particular method,
which it will select among when given

itsinitialization call. The master

control code need only be concerned with decisions that affect more than
one module.

2. Data buffering control. A separate control module exists for each
inter-processing-step data buffer. This module is responsible for
invoking the processing steps that write or read that data buffer.

Each buffer controller sees the world as follows:

input data=> processing step A => buffer => processing step B => output data
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The controller knows the dataflow requirements of steps A and B: how much data
they want to accept in one chunk and how much they output in one chunk. Its
function is to manage its buffer and call A and B at the proper times.

A data buffer control module may itself be viewed as a processing step by a
higher-level control module; thus the control modules form a binary tree with
elementary processing steps at

the leaves of the tree.

The control modules are objects. A considerable amount of flexibility can

be had by replacing implementations of a control module. For example:

* Merging of adjacent stepsin the pipeline is done by replacing a control
module and its pair of processing-step modules with a single processing-
step module. (Hence the possible merges are determined by the tree of
control modules.)

* |n some processing modes, a given interstep buffer need only be a"strip”
buffer large enough to accommodate the desired data chunk sizes. In other
modes, a full-image buffer is needed and several passes are required.

The control module determines which kind of buffer is used and manipulates
virtual array buffers as needed. One or both processing steps may be
unaware of the multi-pass behavior.

In theory, we might be able to make all of the data buffer controllers
interchangeable and provide just one set of implementations for all. In
practice, each one contains

considerable special-case processing for its

particular job. The buffer controller concept should be regarded as an
overall system structuring principle, not as a complete description of the
task performed by any one controller.

*** Compression object structure ***

Hereis asketch of the logical structure of the JPEG compression library:

|-- Colorspace conversion
|-- Preprocessing controller --|
| |-- Downsampling
Main controller --|
| |-- Forward DCT, quantize
|-- Coefficient controller --|
[-- Entropy encoding

This sketch al so describes the flow of control (subroutine calls) during
typical image data processing. Each of the components shown in the diagram is
an "object" which may have several different implementations available. One
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or more source code files
contain the actual implementation(s) of each object.

The objects shown above are:

* Main controller: buffer controller for the subsampled-data buffer, which
holds the preprocessed input data. This controller invokes preprocessing to
fill the subsampled-data buffer, and JPEG compression to empty it. Thereis
usually no need for afull-image buffer here; a strip buffer is adequate.

* Preprocessing controller: buffer controller for the downsampling input data
buffer, which lies between colorspace conversion and downsampling. Note
that a unified conversion/downsampling module would probably replace this
controller entirely.

* Colorspace conversion: converts application image data into the desired
JPEG color space; also changes the data from pixel-interleaved layout to
separate component planes. Processes one pixel row at atime.

* Downsampling: performs reduction of chroma components as required.
Optionally may perform pixel-level smoothing aswell. Processes

a"row

group" at atime, where arow group is defined as Vmax pixel rows of each
component before downsampling, and Vk sample rows afterwards (remember Vk
differs across components). Some downsampling or smoothing a gorithms may
reguire context rows above and below the current row group; the

preprocessing controller isresponsible for supplying these rows via proper
buffering. The downsampler isresponsible for edge expansion at the right

edge (i.e., extending each sample row to amultiple of 8 samples); but the
preprocessing controller isresponsible for vertical edge expansion (i.e.,
duplicating the bottom sample row as needed to make a multiple of 8 rows).

* Coefficient controller: buffer controller for the DCT-coefficient data.

This controller handles MCU assembly, including insertion of dummy DCT
blocks when needed at the right or bottom edge. When performing
Huffman-code optimization or emitting a multiscan JPEG file, this
controller isresponsible

for buffering the full image. The equivalent of

one fully interleaved MCU row of subsampled datais processed per call,
even when the JPEG file is noninterleaved.

* Forward DCT and quantization: Perform DCT, quantize, and emit coefficients.
Works on one or more DCT blocks at atime. (Note: the coefficients are now
emitted in normal array order, which the entropy encoder is expected to
convert to zigzag order as necessary. Prior versions of the 1JG code did
the conversion to zigzag order within the quantization step.)

* Entropy encoding: Perform Huffman or arithmetic entropy coding and emit the
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coded data to the data destination module. Works on one MCU per call.
For progressive JPEG, the same DCT blocks are fed to the entropy coder
during each pass, and the coder must emit the appropriate subset of
coefficients.

In addition to the above objects, the compression library includes these
objects:

* Master control: determines the number of passes required, controls
overal
and per-pass initialization of the other modules.

* Marker writing: generates JPEG markers (except for RSTn, which is emitted
by the entropy encoder when needed).

* Data destination manager: writes the output JPEG datastream to its final
destination (e.g., afile). The destination manager supplied with the
library knows how to write to a stdio stream or to a memory buffer;
for other behaviors, the surrounding application may provide its own
destination manager.

* Memory manager: allocates and releases memory, controls virtual arrays
(with backing store management, where required).

* Error handler: performs formatting and output of error and trace messages,
determines handling of nonfatal errors. The surrounding application may
override some or all of this object's methods to change error handling.

* Progress monitor: supports output of "percent-done" progress reports.
This object represents an optional callback to the surrounding application:
if
wanted, it must be supplied by the application.

The error handler, destination manager, and progress monitor objects are
defined as separate objectsin order to simplify application-specific
customization of the JPEG library. A surrounding application may override
individual methods or supply its own al-new implementation of one of these
objects. The object interfaces for these objects are therefore treated as

part of the application interface of the library, whereas the other objects
areinternal to thelibrary.

The error handler and memory manager are shared by JPEG compression and
decompression; the progress monitor, if used, may be shared as well.
*** Decompression object structure ***

Hereis asketch of the logical structure of the JPEG decompression library:

Open Source Used In logsense 1.2 32



[-- Entropy decoding
|-- Coefficient controller --|
| |-- Dequantize, Inverse DCT
Main controller --|
I |-- Upsampling
|-- Postprocessing controller --| |-- Colorspace conversion
|-- Color quantization
|-- Color precision reduction

As before, this diagram also represents typical control flow. The objects
shown are;

* Main controller: buffer controller for the subsampled-data buffer, which
holds the output of JPEG decompression proper. This controller's primary
task isto feed the postprocessing procedure. Some upsampling algorithms
may regquire context rows above and below the current row group; when this
istrue, the main controller is responsible for managing its buffer so as
to make context rows available. In the current design, the main buffer is
aways a strip buffer; afull-image buffer is never required.

* Coefficient controller: buffer controller for the DCT-coefficient data.
This controller handles

MCU disassembly, including deletion of any dummy

DCT blocks at the right or bottom edge. When reading a multiscan JPEG
file, this controller is responsible for buffering the full image.

(Buffering DCT coefficients, rather than samples, is necessary to support
progressive JPEG.) The equivalent of one fully interleaved MCU row of
subsampled datais processed per call, even when the source JPEG file is
noninterleaved.

* Entropy decoding: Read coded data from the data source module and perform
Huffman or arithmetic entropy decoding. Works on one MCU per call.
For progressive JPEG decoding, the coefficient controller supplies the prior
coefficients of each MCU (initialy all zeroes), which the entropy decoder
modifiesin each scan.

* Dequantization and inverse DCT: like it says. Note that the coefficients
buffered by the coefficient controller have NOT been dequantized; we
merge dequantization and inverse DCT into a single step for speed reasons.
When scaled-down
output is asked for, simplified DCT agorithms may be used
that emit fewer samples per DCT block, not the full 8x8. Works on one DCT
block at atime.

* Postprocessing controller: buffer controller for the color quantization
input buffer, when quantization isin use. (Without quantization, this
controller just calls the upsampler.) For two-pass quantization, this
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controller isresponsible for buffering the full-image data.

* Upsampling: restores chroma components to full size. (May support more
general output rescaling, too. Note that if undersized DCT outputs have
been emitted by the DCT module, this module must adjust so that properly
sized outputs are created.) Works on one row group at atime. This module
aso calsthe color conversion module, so itstop level is effectively a
buffer controller for the upsampling->color conversion buffer. However, in
al but the highest-quality operating modes, upsampling and color
conversion are likely
to be merged into asingle step.

* Colorspace conversion: convert from JPEG color space to output color space,
and change data layout from separate component planes to pixel-interleaved.
Works on one pixel row at atime.

* Color quantization: reduce the data to colormapped form, using either an
externally specified colormap or an internally generated one. This module
is not used for full-color output. Works on one pixel row at atime; may
reguire two passes to generate a color map. Note that the output will
aways be a single component representing colormap indexes. In the current
design, the output values are ISAMPLEs, so an 8-bit compilation cannot
guantize to more than 256 colors. Thisisunlikely to be aproblemin
practice.

* Color reduction: this module handles color precision reduction, e.g.,
generating 15-hit color (5 bits/primary) from JPEG's 24-bit output.
Not quite clear yet how this should be handled... should we merge it with
colorspace conversion???

Note

that some high-speed operating modes might condense the entire
postprocessing sequence to a single module (upsample, color convert, and
guantize in one step).

In addition to the above objects, the decompression library includes these
objects:

* Master control: determines the number of passes required, controls overall
and per-pass initialization of the other modules. Thisis subdivided into
input and output control: jdinput.c controls only input-side processing,
while jdmaster.c handles overall initialization and output-side control.

* Marker reading: decodes JPEG markers (except for RSTn).
* Data source manager: supplies the input JPEG datastream. The source

manager supplied with the library knows how to read from a stdio stream
or from amemory buffer; for other behaviors, the surrounding application
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may provide its own source manager.

* Memory manager: same as for compression library.

* Error handler: same as for compression library.

* Progress
monitor: same as for compression library.

As with compression, the data source manager, error handler, and progress
monitor are candidates for replacement by a surrounding application.

*** Decompression input and output separation ***

To support efficient incremental display of progressive JPEG files, the
decompressor is divided into two sections that can run independently:

1. Datainput includes marker parsing, entropy decoding, and input into the
coefficient controller's DCT coefficient buffer. Note that this
processing isrelatively cheap and fast.

2. Data output reads from the DCT coefficient buffer and performsthe IDCT
and all postprocessing steps.

For a progressive JPEG file, the datainput processing is allowed to get
arbitrarily far ahead of the data output processing. (This occurs only

if the application calls jpeg_consume_input(); otherwise input and output
run in lockstep, since the input section is called only when the output
section needs more data.) In

this way the application can avoid making

extradisplay passes when datais arriving faster than the display pass
canrun. Furthermore, it is possible to abort an output pass without
losing anything, since the coefficient buffer is read-only as far asthe
output section is concerned. See libjpeg.txt for more detail.

A full-image coefficient array is only created if the JPEG file has multiple
scans (or if the application specifies buffered-image mode anyway). When
reading a single-scan file, the coefficient controller normally creates only
aone-MCU buffer, so input and output processing must run in lockstep in this
case. jpeg_consume_input() is effectively ano-op in this situation.

The main impact of dividing the decompressor in this fashion is that we must
be very careful with shared variablesin the cinfo data structure. Each
variable that can change during the course of decompression must be
classified as belonging to data input or data output, and each section must
look only
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at its own variables. For example, the data output section may not

depend on any of the variables that describe the current scan in the JPEG
file, because these may change as the data input section advances into a new
scan.

The progress monitor is (somewhat arbitrarily) defined to treat input of the
file as one pass when buffered-image mode is not used, and to ignore data
input work completely when buffered-image mode isused. Note that the
library has no reliable way to predict the number of passes when dealing
with a progressive JPEG file, nor can it predict the number of output passes
in buffered-image mode. So the work estimate isinherently bogus anyway.

No comparable division is currently made in the compression library, because
thereisn't any real need for it.

*** Data formats ***

Arrays of pixel sample values use the following data structure:

typedef something JSAMPLE; apixel component value, 0.MAXJSAMPLE
typedef ISAMPLE * JISAMPROW,; ptr to arow of samples

typedef ISAMPROW *JSAMPARRAY ; ptr to alist of rows

typedef ISAMPARRAY *JSAMPIMAGE; ptr to alist of color-component arrays

The basic element type JSAMPLE will typically be one of unsigned char,

(signed) char, or short. Short will be used if samples wider than 8 bits are

to be supported (this is a compile-time option). Otherwise, unsigned char is

used if possible. If the compiler only supports signed chars, thenitis

necessary to mask off the value when reading. Thus, al reads of JSAMPLE
values must be coded as "GETJSAMPLE(value)", where the macro will be defined
as"((value) & OxFF)" on signed-char machines and "((int) (value))" elsewhere.

With these conventions, JSAMPLE values can be assumed to be >= 0. This helps
simplify correct rounding during downsampling, etc. The JPEG standard's
specification that sample values run from -128..127 is accommodated by

subtracting 128 from the sample value in the DCT step. Similarly, during
decompression the output of the IDCT

step will be immediately shifted back to

0..255. (NB: different values are required when 12-bit samples are in use.

The codeis written in terms of MAXJSAMPLE and CENTERISAMPLE, which will be
defined as 255 and 128 respectively in an 8-bit implementation, and as 4095

and 2048 in a 12-bit implementation.)

We use apointer per row, rather than atwo-dimensional JSAMPLE array. This
choice costs only a small amount of memory and has several benefits:

* Code using the data structure doesn't need to know the allocated width of

the rows. This simplifies edge expansion/compression, since we can work
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in an array that's wider than the logical picture width.

* Indexing doesn't require multiplication; this is a performance win on many
machines.

* Arrays with more than 64K total elements can be supported even on machines
where malloc() cannot allocate chunks larger than 64K .

* The rows forming a component array may be allocated at different times
without extra copying. Thistrick allows

some speedups in smoothing steps

that need access to the previous and next rows.

Note that each color component is stored in a separate array; we don't use the
traditional layout in which the components of a pixel are stored together.

This simplifies coding of modules that work on each component independently,
because they don't need to know how many components there are. Furthermore,
we can read or write each component to atemporary file independently, which
is helpful when dealing with noninterleaved JPEG files.

In general, a specific sample value is accessed by code such as

GETJSAMPL E(image] colorcomponent][row][cal])
where col is measured from the image left edge, but row is measured from the
first sample row currently in memory. Either of the first two indexings can
be precomputed by copying the relevant pointer.

Since most image-processing applications prefer to work on images in which
the components of a pixel are stored together, the data passed to or from the
surrounding

application uses the traditional convention: asingle pixel is

represented by N consecutive JSAMPLE values, and an image row is an array of

(# of color components)* (image width) JSAMPLEs. One or more rows of data can
be represented by a pointer of type ISAMPARRAY in this scheme. Thisschemeis
converted to component-wise storage inside the JPEG library. (Applications

that want to skip JPEG preprocessing or postprocessing will have to contend
with component-wise storage.)

Arrays of DCT-coefficient values use the following data structure;

typedef short JCOEF; a 16-hit signed integer

typedef JCOEF JBLOCK[DCTSIZEZ2]; an 8x8 block of coefficients

typedef JBLOCK *JBLOCKROW,; ptr to one horizontal row of 8x8 blocks

typedef IBLOCKROW *JBLOCKARRAY:; ptr to alist of such rows

typedef BLOCKARRAY *JBLOCKIMAGE; ptr to alist of color component arrays

The underlying typeis at least a 16-bit signed integer; while "short" is big
enough on all machines of interest,

on some machinesit is preferable to use

"int" for speed reasons, despite the storage cost. Coefficients are grouped
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into 8x8 blocks (but we always use #defines DCTSIZE and DCTSIZE2 rather than
"8" and "64").

The contents of a coefficient block may be in either "natural” or zigzagged
order, and may be true values or divided by the quantization coefficients,
depending on where the block isin the processing pipeline. In the current
library, coefficient blocks are kept in natural order everywhere; the entropy
codecs zigzag or dezigzag the data as it is written or read. The blocks

contain quantized coefficients everywhere outside the DCT/IDCT subsystems.
(Thislatter decision may need to be revisited to support variable

guantization ala JPEG Part 3.)

Notice that the allocation unit is now arow of 8x8 blocks, corresponding to
eight rows of samples. Otherwise the structure is much the same as for
samples, and for the same reasons.

On machines where malloc() can't handle a request

bigger than 64Kb, this data
structure limits us to rows of less than 512 JBLOCKS, or a picture width of
4000+ pixels. This seems an acceptable restriction.

On 80x86 machines, the bottom-level pointer types (JSAMPROW and JBLOCKROW)
must be declared as "far" pointers, but the upper levels can be "near"

(implying that the pointer lists are allocated in the DS segment).

We use a#define symbol FAR, which expandsto the "far" keyword when

compiling on 80x86 machines and to nothing el sewhere.

*** Suspendable processing ***

In some applicationsit is desirable to use the JPEG library as an
incremental, memory-to-memory filter. In this situation the data source or
destination may be a limited-size buffer, and we can't rely on being able to
empty or refill the buffer at arbitrary times. Instead the application would
like to have control return from the library at buffer overflow/underrun, and
then resume compression or decompression at alater time.

This scenario is supported for simple

cases. (For anything more complex, we

recommend that the application "bite the bullet" and develop real multitasking
capability.) Thelibjpeg.txt file goesinto more detail about the usage and
limitations of this capability; here we address the implications for library
structure.

The essence of the problem isthat the entropy codec (coder or decoder) must
be prepared to stop at arbitrary times. In turn, the controllers that call
the entropy codec must be able to stop before having produced or consumed all
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the data that they normally would handlein one call. That part is reasonably
straightforward: we make the controller call interfaces include "progress
counters' which indicate the number of data chunks successfully processed, and
we require callers to test the counter rather than just assume all of the data

was processed.

Rather than trying to restart at an arbitrary point, the current Huffman

codecs are designed to restart at the beginning of the current MCU after a
suspension

due to buffer overflow/underrun. At the start of each call, the

codec'sinternal state is loaded from permanent storage (in the JPEG object
structures) into local variables. On successful completion of the MCU, the
permanent stateis updated. (This copying isnot very expensive, and may even
lead to *improved* performanceif the local variables can be registerized.)

If a suspension occurs, the codec simply returns without updating the state,
thus effectively reverting to the start of the MCU. Note that thisimplies
leaving some data unprocessed in the source/destination buffer (ie, the
compressed partial MCU). The data source/destination module interfaces are
specified so asto make this possible. This also impliesthat the data buffer
must be large enough to hold a worst-case compressed M CU; a couple thousand
bytes should be enough.

In a successive-approximation AC refinement scan, the progressive Huffman
decoder has to be able to undo assignments of newly nonzero coefficients

if it

suspends before the MCU is complete, since decoding requires distinguishing
previously-zero and previously-nonzero coefficients. Thisisabit tedious

but probably won't have much effect on performance. Other variants of Huffman
decoding need not worry about this, since they will just store the same values
again if forced to repeat the MCU.

This approach would probably not work for an arithmetic codec, sinceits
modifiable state is quite large and couldn't be copied cheaply. Instead it
would have to suspend and resume exactly at the point of the buffer end.

The JPEG marker reader is designed to cope with suspension at an arbitrary
point. It does so by backing up to the start of the marker parameter segment,
so the data buffer must be big enough to hold the largest marker of interest.
Again, acouple KB should be adequate. (A special "skip" convention is used
to bypass COM and APPn markers, so these can be larger than the buffer size
without causing problems; otherwise a

64K buffer would be needed in the worst

case.)

The JPEG marker writer currently does *not* cope with suspension.

We fedl that thisis not necessary; it is much easier simply to require

the application to ensure there is enough buffer space before starting. (An
empty 2K buffer is more than sufficient for the header markers; and ensuring
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there are a dozen or two bytes available before calling jpeg_finish_compress()
will suffice for the trailer.) Thiswould not work for writing multi-scan

JPEG files, but we simply do not intend to support that capability with
suspension.

*** Memory manager services ***

The JPEG library's memory manager controls allocation and deallocation of
memory, and it manages large "virtual" data arrays on machines where the
operating system does not provide virtual memory. Note that the same
memory manager serves both compression and decompression operations.

In all cases, allocated objects are tied to a particular compression or
decompression master record,

and they will be released when that master

record is destroyed.

The memory manager does not provide explicit deallocation of objects.
Instead, objects are created in "pools* of free storage, and a whole pool

can be freed at once. This approach helps prevent storage-leak bugs, and

it speeds up operations whenever malloc/free are dlow (as they often are).
The pools can be regarded as lifetime identifiers for objects. Two
poolg/lifetimes are defined:

* JPOOL_PERMANENT lasts until master record is destroyed

* JPOOL_IMAGE lasts until done with image (JPEG datastream)
Permanent lifetime is used for parameters and tables that should be carried
across from one datastream to another; thisincludes all application-visible
parameters. Image lifetimeis used for everything else. (A third lifetime,
JPOOL_PASS = one processing pass, was originaly planned. However it was
dropped as not being worthwhile. The actual usage patterns are such that the
peak memory usage would be about the same

anyway; and having per-pass storage

substantially complicates the virtual memory allocation rules --- see below.)

The memory manager deals with three kinds of object:

1. "Small" objects. Typically these require no more than 10K-20K total.
2."Large" objects. These may require tensto hundreds of K depending on
image size. Semantically they behave the same as small objects, but we

distinguish them for two reasons:
* On MS-DOS machines, large objects are referenced by FAR pointers,
small objects by NEAR pointers.
* Pool allocation heuristics may differ for large and small objects.
Note that individual "large" objects cannot exceed the size allowed by
type size t, which may be 64K or less on some machines.
3."Virtual" objects. These are large 2-D arrays of JSAMPLEs or JBLOCKSs
(typicaly large enough for the entire image being processed). The
memory manager provides stripwise access to these arrays. On machines
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without virtual memory, the rest
of the array may be swapped out to a
temporary file.

(Note: ISAMPARRAY and BBLOCKARRAY data structures are a combination of large
objects for the data proper and small objects for the row pointers. For

convenience and speed, the memory manager provides single routines to create

these structures. Similarly, virtual arraysinclude a small control block

and a JSAMPARRAY or BLOCKARRAY working buffer, al created with one call.)

In the present implementation, virtual arrays are only permitted to have image
lifespan. (Permanent lifespan would not be reasonable, and pass lifespan is
not very useful since avirtua array's raison d'etre is to store data for

multiple passes through the image.) We also expect that only "small" objects
will be given permanent lifespan, though this restriction is not required by
the memory manager.

In anon-virtual-memory machine, some performance benefit can be gained by
making the in-memory buffers for virtual arrays be as large as possible.

(For small

images, the buffers might fit entirely in memory, so blind

swapping would be very wasteful.) The memory manager will adjust the height
of the buffers to fit within a prespecified maximum memory usage. In order
to do thisin areasonably optimal fashion, the manager needs to allocate all

of the virtual arrays at once. Therefore, there isn't a one-step allocation
routine for virtual arrays; instead, there isa"request” routine that ssmply
allocates the control block, and a"realize" routine (called just once) that
determines space allocation and creates al of the actual buffers. The

realize routine must allow for space occupied by non-virtual large objects.
(We don't bother to factor in the space needed for small objects, on the
grounds that it isn't worth the trouble.)

To support al this, we establish the following protocol for doing business
with the memory manager:
1. Modules must request virtual arrays (which may have only image lifespan)
during the initial setup
phase, i.e., intheir jinit_xxx routines.
2. All "large" objects (including JISAMPARRAY s and BBLOCKARRAY s) must also be
allocated during initial setup.
3. realize virt_arrays will be called at the completion of initial setup.
The above conventions ensure that sufficient information is available
for it to choose agood size for virtual array buffers.
Small objects of any lifespan may be allocated at any time. We expect that
the total space used for small objects will be small enough to be negligible
intherealize virt_arrays computation.

In avirtual-memory machine, we simply pretend that the available space is
infinite, thus causing realize virt_arraysto decide that it can allocate all
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the virtual arrays as full-size in-memory buffers. The overhead of the
virtual-array access protocol is very small when no swapping occurs.

A virtual array can be specified to be "pre-zeroed"; when thisflag is set,
never-yet-written sections of the array are set to zero before being

made

availableto the caller. If thisflagis not set, never-written sections

of the array contain garbage. (This feature exists primarily because the
equivalent logic would otherwise be needed in jdcoefct.c for progressive
JPEG mode; we may as well make it available for possible other uses.)

Thefirst write pass on avirtua array is required to occur in top-to-bottom
order; read passes, as well as any write passes after the first one, may
accessthe array in any order. This restriction exists partly to simplify

the virtual array control logic, and partly because some file systems may not
support seeking beyond the current end-of-file in atemporary file. The main
implication of thisrestriction is that rearrangement of rows (such as
converting top-to-bottom data order to bottom-to-top) must be handled while
reading data out of the virtual array, not while putting it in.

*** Memory manager internal structure ***

To isolate system dependencies as much as possible, we have broken

the

memory manager into two parts. There isareasonably system-independent
"front end" (jmemmgr.c) and a"back end" that contains only the code
likely to change across systems. All of the memory management methods
outlined above are implemented by the front end. The back end provides
the following routines for use by the front end (none of these routines

are known to the rest of the JPEG code):

jpeg_mem_init, jpeg_mem_term system-dependent initialization/shutdown

jpeg_get small, jpeg_free small interface to malloc and free library routines
(or their equivalents)

jpeg_get_large, jpeg_free large interface to FAR malloc/free in MSDOS machines;
else usually the same as
jpeg_get_small/jpeg_free small

jpeg_mem_available estimate available memory

jpeg_open_backing_store create a backing-store object

read_backing_store, manipulate a backing-store object

write_backing_store,
close_backing_store
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On some systems there will be more than one type of backing-store object
(specifically,

in MS-DOS a backing store file might be an area of extended

memory aswell asadisk file). jpeg_open_backing_storeis responsible for
choosing how to implement a given object. The read/write/close routines
are method pointers in the structure that describes a given object; this

lets them be different for different object types.

It may be necessary to ensure that backing store objects are explicitly

released upon abnormal program termination. For example, MS-DOS won't free
extended memory by itself. To support this, we will expect the main program

or surrounding application to arrange to call self _destruct (typically via
jpeg_destroy) upon abnormal termination. This may require a SIGINT signal
handler or equivalent. We don't want to have the back end module install its
own signal handler, because that would pre-empt the surrounding application's
ability to control signal handling.

The 1JG distribution includes several memory manager back end implementations.
Usually

the same back end should be suitable for all applications on agiven

system, but it is possible for an application to supply its own back end at

need.

*** |mplications of DNL marker ***

Some JPEG files may use a DNL marker to postpone definition of the image
height (thiswould be useful for afax-like scanner's output, for instance).

In these files the SOF marker claims the image height is 0, and you only
find out the true image height at the end of the first scan.

We could read these files as follows:

1. Upon seeing zero image height, replace it by 65535 (the maximum allowed).

2. When the DNL is found, update the image height in the global image
descriptor.

Thisimplies that control modules must avoid making copies of the image

height, and must re-test for termination after each MCU row. Thiswould

be easy enough to do.

In cases where image-size data structures are allocated, this approach will

result in very inefficient use of virtual memory or much-larger-than-necessary
temporary

files. This seems acceptable for something that probably won't be a
mainstream usage. People might have to forgo use of memory-hogging options
(such as two-pass color quantization or noninterleaved JPEG files) if they

want efficient conversion of such files. (One could improve efficiency by
demanding a user-supplied upper bound for the height, less than 65536; in most
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cases it could be much less.)

The standard also permits the SOF marker to overestimate the image height,
with aDNL to give the true, smaller height at the end of the first scan.

This would solve the space problems if the overestimate wasn't too great.
However, it implies that you don't even know whether DNL will be used.

Thisleads to a couple of very serious objections:
1. Testing for a DNL marker must occur in the inner loop of the decompressor's
Huffman decoder; this implies a speed penalty whether the feature is used
or not.
2. Thereisno way to hide the last-minute change in image height from
an
application using the decoder. Thus *every* application using the 1JG
library would suffer a complexity penalty whether it cared about DNL or
not.
We currently do not support DNL because of these problems.

A different approach isto insist that DNL-using files be preprocessed by a
separate program that reads ahead to the DNL, then goes back and fixes the SOF
marker. Thisisamuch simpler solution and is probably far more efficient.

Even if one wants piped input, buffering the first scan of the JPEG file needs
alot smaller temp file than isimplied by the maximum-height method. For

this approach we'd simply treat DNL as ano-op in the decompressor (at most,
check that it matches the SOF image height).

We will not worry about making the compressor capable of outputting DNL.
Something similar to the first scheme above could be applied if anyone ever
wants to make that work.

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/structure.txt
No license file was found, but licenses were detected in source scan.

/*
* jsimddct.h

*

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

*

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc

*

*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
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archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jsimddct.h
No license file was found, but licenses were detected in source scan.

/*

* wrjpgcom.c

*

* Copyright (C) 1994-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains a very simple stand-alone application that inserts

* user-supplied text as a COM (comment) marker in a JFIF file.

* This may be useful as an example of the minimum logic needed to parse
* JPEG markers.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/wrjpgcom.c
No license file was found, but licenses were detected in source scan.

/*

* jgquantl.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009, D. R. Commander

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains 1-pass color quantization (color mapping) routines.

* These routines provide mapping to afixed color map using equally spaced
* color values. Optional Floyd-Steinberg or ordered dithering is available.
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jquant1.c

No license file was found, but licenses were detected in source scan.

/*

* cdjpeg.c

* Copyright (C) 1991-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains common support routines used by the 1JG application
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* programs (cjpeg, djpeg, jpegtran).
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/cdj peg.c

No license file was found, but licenses were detected in source scan.

/*

* jcparam.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modified 2003-2008 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2009-2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains optional default-setting code for the JPEG compressor.
* Applications do not have to use thisfile, but those that don't use it

* must know alot more about the innards of the JPEG code.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcparam.c

No license file was found, but licenses were detected in source scan.

/*

* jdmaster.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2002-2009 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2009-2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains master control logic for the JPEG decompressor.

* These routines are concerned with selecting the modules to be executed

* and with determining the number of passes and the work to be done in each
* pass.

*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdmaster.c
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No license file was found, but licenses were detected in source scan.

/*

* jgquant2.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains 2-pass color quantization (color mapping) routines.

* These routines provide selection of acustom color map for an image,

* followed by mapping of the image to that color map, with optional

* Floyd-Steinberg dithering.

* |t isalso possible to use just the second pass to map to an arbitrary

* externally-given color map.

*

* Note: ordered dithering is not supported, since thereisn't any fast

* way to compute intercolor distances; it's unclear that ordered dither's

* fundamental assumptions even hold with an irregularly spaced color map.
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jquant2.c

No license file was found, but licenses were detected in source scan.

/*

* jidctfst.c

*

* Copyright (C) 1994-1998, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains afast, not so accurate integer implementation of the

* inverse DCT (Discrete Cosine Transform). In the 1JG code, this routine

* must also perform dequantization of the input coefficients.

*

* A 2-D IDCT can be done by 1-D IDCT on each column followed by 1-D IDCT
* on each row (or vice versa, but it's more convenient to emit arow at

* atime). Direct algorithms are also available, but they are much more

* complex and seem not to be any faster when reduced to code.

*

* Thisimplementation is based on Arai, Agui, and Nakajima's algorithm for

* scaled DCT. Their original paper (Trans. IEICE E-71(11):1095) isin

* Japanese, but the algorithm is described in the Pennebaker & Mitchell
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* JPEG textbook (see REFERENCES section in file README). The following code
* isbased directly on figure 4-8 in P& M.

* While an 8-point DCT cannot be done in less than 11 multiplies, it is

* possible to arrange the computation so that many of the multiplies are
* simple scalings of the final outputs. These multiplies can then be

* folded into the multiplications or divisions by the JPEG quantization

* table entries. The AA&N method leaves only 5 multiplies and 29 adds
* to be done in the DCT itself.

* The primary disadvantage of this method is that with fixed-point math,
* accuracy islost due to imprecise representation of the scaled

* quantization values. The smaller the quantization table entry, the less
* precise the scaled value, so thisimplementation does worse with high-
* quality-setting files than with low-quality ones.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jidctfst.c

No license file was found, but licenses were detected in source scan.

/*

* jdhuff.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009-2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains Huffman entropy decoding routines.

* Much of the complexity here has to do with supporting input suspension.
* |f the data source module demands suspension, we want to be able to back
* up to the start of the current MCU. To do this, we copy state variables

* into local working storage, and update them back to the permanent

* storage only upon successful completion of an MCU.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jdhuff.c

No license file was found, but licenses were detected in source scan.

{\rtfN\ansi\ansi cpg1252\cocoartf1038\cocoasubrtf350

{\fonttbl\fO\fswiss\fcharsetO Helvetica;}

{\colortbl;\red255\green255\blue255;}

{\*\listtable{\list\listtemplateid1\listhybrid{ \listlevel\level nfc23\level nfcn23\level jcO\ eveljcnO\level fol lowO\level sta
rtat1\level space360\levelindentO{ \*\level marker \{ disc\} } { \leveltext\leveltempl atei d1\'01\ucO\u8226
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;H\levelnumbers;} \fi-360Mi 720Min720 }{\listhame ;}\listid1} }
{\*\listoverridetable{ \listoverride\listid1\listoverridecountO\ls1} }
\margl 1440\margr1440\vieww9820\viewh8480\viewkind0
\deftab720

\pard\pardeftab720

\fO\fs24 \cfO Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:\

\

\pard\tx220\tx 720\pardeftab 720\ 720\fi- 720

\IsL\ilvIO\cfO {\listtext \'95 } Redistributions of source code must retain the above copyright naotice, thislist of
conditions and the following disclaimer.\

{\listtext \'95 } Redistributions

in binary form must reproduce the above copyright notice, thislist of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.\

{\listtext \'95 } Neither the name of the libjpeg-turbo Project nor the names of its contributors may be used to endorse
or promote products derived from this software without specific prior written permission.\

\pard\pardeftab720\qc
\cfO\
\pard\pardeftab720
\cfO THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS",
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESSINTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.\

}

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-

1.2.90/rel ease/License.rtf

No license file was found, but licenses were detected in source scan.

; jsimdext.inc - common declarations

; Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
; Copyright 2010 D. R. Commander

; Based on

; X86 SIMD extension for 1JG JPEG library - version 1.02

; Copyright (C) 1999-2006, M1Y ASAKA Masaru.
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; This software is provided 'as-is, without any express or implied

; warranty. In no event will the authors be held liable for any damages

; arising from the use of this software.

; Permission is granted to anyone to use this software for any purpose,

; including commercial applications, and to alter it and redistribute it

; freely, subject to the following restrictions:

; 1. The origin of this software must not be misrepresented; you must not

;  claim that you wrote the original software. If you use this software

; inaproduct, an acknowledgment in the product documentation would be
;  appreciated but is not required.

; 2. Altered source versions must

be plainly marked as such, and must not be

;  misrepresented as being the original software.

; 3. This notice may not be removed or altered from any source distribution.

. [TABSg]

; System-dependent configurations

%ifdef WIN32 ; ----(nasm -fwin32 -DWIN32 ...)--------
; * Microsoft Visual C++

; * MinGW (Minimalist GNU for Windows)

; * CygWin

; * LCC-Win32

; -- segment definition --

%ifdef __ YASM_VER__

%define SEG_TEXT .text align=16

%define SEG_CONST .rdataalign=16

Y%else

%define SEG_TEXT .text align=16 public use32 class=CODE
%define SEG_CONST .rdata align=16 public use32 classs=CONST
Y%endif

%elifdef WING4 ; ----(nasm -fwin64 -DWIN64 ...)--------
; * Microsoft Visual C++

; -- segment definition --

%ifdef __ YASM_VER__

%define SEG_TEXT .text align=16
%define SEG_CONST .rdataalign=16
%else
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%define SEG_TEXT .text align=16 public use64 class=CODE
%define SEG_CONST .rdataalign=16

public use64 class=CONST

%endif

%define EXTN(name) name ; foo() -> foo

%elifdef OBJ32 ; ----(nasm -fobj -DOBJ32 ...)----------
; * Borland C++ (Win32)

; -- segment definition --
%define SEG_TEXT .text align=16 public use32 class=CODE
%define SEG_CONST .data align=16 public use32 class=DATA

%elifdef ELF ; ----(nasm -felf[64] -DELF ...)------------

; * Linux

; * *BSD family Unix using elf format

; * Unix System V, including Solaris x86, UnixWare and SCO Unix

; mark stack as non-executable
section .note. GNU-stack noalloc noexec nowrite proghits

; -- segment definition --

%ifdef _ x86 64

%define SEG_TEXT .text progbitsalign=16

%define SEG_CONST .rodata progbits align=16

%else

%define SEG_TEXT .text progbitsalloc exec nowrite align=16
%define SEG_CONST .rodata progbits alloc noexec nowrite align=16
%endif

; To make the code position-independent, append -DPIC to the commandline
%define GOT_SYMBOL _GLOBAL_OFFSET_TABLE_ ; ELF supports PIC
%define EXTN(name)

name ; foo() ->foo

%elifdef AOUT ; ----(nasm -faputb/aout -DAOUT ...)----
; * Older Linux using a.out format (nasm -f aout -DAOUT ...)
; * *BSD family Unix using a.out format (nasm -f aoutbh -DAOUT ...)

; -- segment definition --

%define SEG_TEXT .text
%define SEG_CONST .data

; To make the code position-independent, append -DPIC to the commandline
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%define GOT_SYMBOL __ GLOBAL_OFFSET_TABLE _; BSD-style a.out supports PIC

%elifdef MACHO ; ----(nasm -fmacho -DMACHO ...)--------
; * NeX Tstep/OpenStep/Rhapsody/Darwin/MacOS X (Mach-O format)

; -- segment definition --
%define SEG_TEXT .text ;align=16 ; nasm doesn't accept align=16. why?
%define SEG_CONST .rodata align=16

; The generation of position-independent code (PIC) is the default on Darwin.
%(define PIC
%define GOT_SYMBOL _MACHO_PIC_ ; Mach-O style code-relative addressing

%else ; ----(Other case)

; -- segment definition --

%define SEG_TEXT .text

%define SEG_CONST
.data

%endif ;

; Common types

%ifdef _ x86 64

%define POINTER gword ; general pointer type

%define SIZEOF_POINTER SIZEOF_QWORD ; sizeof(POINTER)
%define POINTER_BIT QWORD_BIT  ;sizeof(POINTER)*BYTE_BIT
%else

%define POINTER dword ; general pointer type

%define SIZEOF_POINTER SIZEOF_DWORD ; sizeof(POINTER)
%define POINTER_BIT DWORD _BIT ; sizeof(POINTER)*BYTE_BIT
%endif

%define INT dword ; signed integer type

%define SIZEOF_INT SIZEOF_DWORD ; sizeof(INT)

%define INT_BIT DWORD _BIT  ;sizeof(INT)*BYTE_BIT

%(define FP32 dword ; IEEE754 single

%define SIZEOF_FP32 SIZEOF_DWORD
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; sizeof (FP32)
%define FP32_BIT DWORD_BIT  ;sizeof(FP32)*BYTE_BIT

%define MMWORD gword ; int64 (MMX register)
%define SIZEOF_MMWORD SIZEOF_QWORD ; sizeof(MMWORD)
%define MMWORD_BIT QWORD_BIT ; sizeof( MMWORD)*BYTE_BIT

; NASM is buggy and doesn't properly handle operand sizes for SSE
; instructions, so for now we have to define XMMWORD as blank.

%define XMMWORD ; Int128 (SSE register)
%define SIZEOF_XMMWORD SIZEOF_OWORD ; sizeof(XMMWORD)
%define XMMWORD_BIT OWORD_BIT ; sizeof( XMMWORD)*BYTE_BIT

; Similar hacks for when we load a dword or MMWORD into an xmm# register
%define XMM_DWORD
%define XMM_MMWORD

%define SIZEOF BYTE 1 ; sizeof(BYTE)
%define SIZEOF WORD 2 ; sizeof(WORD)
%define SIZEOF_DWORD 4 ; sizeof(DWORD)
%define SIZEOF_QWORD 8

; Sizeof (QWORD)
%(define SIZEOF_ OWORD 16 ; sizeof(OWORD)
%defineBYTE_BIT 8 ;CHAR BITinC
%define WORD_BIT 16 ; sizeof(WORD)*BYTE_BIT
%define DWORD_BIT 32 ; Sizeof(DWORD)*BYTE_BIT
%define QWORD_BIT 64 ; Sizeof(QWORD)*BYTE_BIT
%define OWORD_BIT 128 ; Sizeof(OWORD)*BYTE_BIT

; External Symbol Name

%ifndef EXTN

%define EXTN(name) _ %+ name ; foo() -> _foo
Yendif

; Macros for position-independent code (PIC) support
%ifndef GOT_SYMBOL

%undef PIC

%endif

%ifdef PIC ;

%ifidn GOT_SYMBOL, MACHO_PIC_; ----rrmmemmeemmenes
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; At present, nasm doesn't seem to support PIC generation for Mach-O.
; The PIC support code below isa
little tricky.

SECTION SEG_CONST
const_base:

%define GOTOFF(got,sym) (got) + (sym) - const_base

%imacro get GOT 1

; NOTE: this macro destroys ecx resister.

call %%geteip

add ecx, byte (%%oref - $)

jmp short %%adjust
%Y%geteip:

mov ecx, POINTER [esp]

ret

%Yoadjust:

push ebp

xor ebp,ebp ; ebp=0

%ifidni %1,ebx ; (%1 == ebx)

; db 0x8D,0x9C + jmp near const_base =

;. leaebx, [ecx+ebp* 8+(const_base-%%ref)] ; 8D,9C,E9,(offset32)
db 0x8D,0x9C ; 8D,9C

jmp near const_base ; E9,(const_base-%%oref)
%Y%oref:

%else ; (%1 = ebx)

; db 0x8D,0x8C + jmp near const_base =

: leaecx, [ecx+ebp* 8+(const_base-%%ref)] ; 8D,8C,E9,(offset32)
db 0x8D,0x8C ; 8D,8C

jmp near const_base ; E9,(const_base-%%oref)
%%ref: mov %1, ecx

%endif ; (%1 == ebx)

pop ebp

%endmacro

%else ; GOT_SYMBOL !=_MACHO _PIC_ ----------------
%(define GOTOFF(got,sym) (got) + (sym) wrt ..gotoff

%imacro get GOT 1

extern GOT_SYMBOL

call %%geteip

add %1, GOT_SYMBOL + $$ - $wrt ..gotpc
jmp short %%done

%Y%%geteip:

mov %1,
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POINTER [esp]
ret

%%done:
%endmacro

%endif ; GOT_SYMBOL == MACHO_PIC_ --------rmeecea-

%imacro pushpic 1.nolist
push %1

%endmacro

%imacro poppic 1.nolist
pop %1

%endmacro

%imacro movpic 2.nolist
mov %1,%2
%endmacro

%e€lse; 'PIC

%(define GOTOFF(got,sym) (sym)

%imacro get_GOT 1.nolist
%endmacro

%imacro pushpic 1.nolist
%endmacro

%imacro poppic 1.nolist
%endmacro

%imacro movpic 2.nolist
%endmacro

%endif ; PIC

; Align the next instruction on {2,4,8,16,..} -byte boundary.

; ".baignn,m"in GNU as

%define MSKLE(x,y) (~(((y) & OXFFFF) - ((x) & OxFFFF)) >> 16)
%define FILLB(b,n) (($$-(b)) & ((n)-1))

%imacro alignx 1-2.nolist OXFFFF

%%bs: times M SKLE(FILLB(%%bs,%1),%2) & MSKLE(16,FILLB($,%1)) & FILLB($,%1) \
db 0x90 ; nop

times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/9\

db 0x8D,0x9C,0x23,0x00,0x00,0x00,0x00 ; lea ebx,[ ebx+0x00000000]
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/7\

db 0x8D,0xA C,0x25,0x00,0x00,0x00,0x00 ; lea ebp,[ ebp+0x00000000]
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/6\
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db 0x8D,0xAD,0x00,0x00,0x00,0x00 ; lea ebp,[ebp+0x00000000]
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/4\
db 0x8D,0x6C,0x25,0x00 ; lea ebp,[ebp+0x00]
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/3\
db 0x8D,0x6D,0x00 ; lea ebp,[ebp+0x00]
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/2\
db 0x8B,0xED ; mov ebp,ebp
times MSKLE(FILLB(%%bs,%1),%2) & FILLB($,%1)/1\
db 0x90 ; nop
%endmacro

; Align the next data on {2,4,8,16,..} -byte boundary.
%imacro alignz 1.nolist

aign %1, db O ; filling zeros

%endmacro

%ifdef _ x86 64

%ifdef WING4

%imacro collect_args 0

push ri2

push r13

push ri4

push r15

mov

r10, rcx

mov r11, rdx

mov r12, r8

mov r13, r9

mov rl14, [rax+48]

mov r15, [rax+56]

pushrsi

push rdi

sub  rsp, SIZEOF_ XMMWORD
movaps XMMWORD [rsp], Xxmm6
sub  rsp, SIZEOF_ XMMWORD
movaps XMMWORD [rsp], xmm?7
%endmacro

%imacro uncollect_args 0
movaps xmm7, XMMWORD [rsp]
add rsp, SIZEOF_ XMMWORD
movaps xmm6, XMMWORD [rsp]
add rsp, SIZEOF_ XMMWORD
pop rdi
pop rsi
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pop r15
pop rl4
pop rl3
pop ri2
%endmacro

%else

%imacro collect_args 0
push r10
pushrll
push r12
push ri13
push ri4
push ri15
mov r10, rdi
mov rll, rsi
mov r12, rdx
mov r13, rcx
mov rl4, r8
mov r15, r9
%endmacro

%imacro uncollect_args 0
pop r15

pop rl4

pop rl3

pop rl2

popril

pop r10

%endmacro

%endif

%endif

; Defines picked up from the C headers

%include "jsimdcfg.inc"

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimdext.inc
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No license file was found, but licenses were detected in source scan.

/*

* wrppm.c

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modified 2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains routines to write output images in PPM/PGM format.
* The extended 2-byte-per-sample raw PPM/PGM formats are supported.
* The PBMPLUS library is NOT required to compile this software

* (but it is highly useful as a set of PPM image manipulation programs).
* These routines may need modification for non-Unix environments or

* gpecialized applications. Asthey stand, they assume output to

* an ordinary stdio stream.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/wrppm.c

No license file was found, but licenses were detected in source scan.

/*

* jchuff.h

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains declarations for Huffman entropy encoding routines
* that are shared between the sequential encoder (jchuff.c) and the

* progressive encoder (jecphuff.c). No other modules need to see these.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jchuff.h

No license file was found, but licenses were detected in source scan.

; For conditions of distribution and use, see copyright notice in jsimdext.inc

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimdcpu.asm
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* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jimmxred.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jccolss2.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jcclrss2-
64.asm

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/jcgryss2-
64.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/simd/jdmerss2-
64.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jfsseflt.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcsammmx.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/simd/jf ssef I t-
64.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdmermmx.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcsamss2.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcclrss2.asm
* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgnts2i.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdcolss2.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgnts2f.asm
* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/ji3dnflt.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
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archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/simd/jccol ss2-
64.asm
* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jiss2flt.asm
/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jccolmmx.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdclrmmx.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdmrgmmx.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jcgnts2i
64.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgryss2.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jf3dnflt.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdmerss2.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jdmrgss2-
64.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdsamss2.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgntsse.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgrass2.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdmrgss2.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo- 1.2.90/simd/j cgnts2f
64.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/jisseflt.asm
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*

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jiss2red.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcclrmmx.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgntmmx.asm

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgnt3dn.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdclrss2.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jcgrass2-
64.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/jdcl rss2-
64.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdcolmmx.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgrymmx.asm
*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/ji ss2red-
64.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jcgrammx.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jcsamss2-
64.asm
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jdcol ss2-
64.asm
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jdsammmx.asm
*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/jiss2f I -
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64.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jdsamss2-
64.asm

No license file was found, but licenses were detected in source scan.

/*

* jdapimin.c

* Copyright (C) 1994-1998, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains application interface code for the decompression half

* of the JPEG library. These arethe "minimum™ API routines that may be

* needed in either the normal full-decompression case or the

* transcoding-only case.

*

* Most of the routines intended to be called directly by an application

* arein thisfile or in jdapistd.c. But also seejcomapi.c for routines

* shared by compression and decompression, and jdtrans.c for the transcoding
* case.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jdapimin.c
No license file was found, but licenses were detected in source scan.

/*

* jdatadst-tj.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2009-2012 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains compression data destination routines for the case of

* emitting JPEG datato memory or to afile (or any stdio stream).

* While these routines are sufficient for most applications,

* some will want to use a different destination manager.

* IMPORTANT: we assume that fwrite() will correctly transcribe an array of
* JOCTETSsinto 8-bit-wide elements on external storage. If char iswider

* than 8 bits on your machine, you may need to do some tweaking.

*/
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Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j datadst-tj.c
No license file was found, but licenses were detected in source scan.

// Natural Docsis licensed under the GPL.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/doc/html/search/search.js

No license file was found, but licenses were detected in source scan.

/*

* jchuff.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009-2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains Huffman entropy encoding routines.

*

* Much of the complexity here has to do with supporting output suspension.
* |f the data destination module demands suspension, we want to be able to
* back up to the start of the current MCU. To do this, we copy state

* variablesinto local working storage, and update them back to the

* permanent JPEG aobjects only upon successful completion of an MCU.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jchuff.c

No license file was found, but licenses were detected in source scan.

* All rights reserved.

* Permission is granted to anyone to use this software for any purpose,

* 1. The origin of this software must not be misrepresented; you must not

* 2. Altered source versions must be plainly marked as such, and must not be
* 3. This notice may not be removed or atered from any source distribution.

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimd_arm_neon.S

No license file was found, but licenses were detected in source scan.
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/*
* Copyright (C)2011-2012 D. R. Commander. All Rights Reserved.
*
* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions are met:
*

*

- Redistributions of source code must retain the above copyright notice,

* thislist of conditions and the following disclaimer.

* - Redistributions in binary form must reproduce the above copyright notice,

* thislist of conditions and the following disclaimer in the documentation

* and/or other materials provided with the distribution.

* - Neither the name of the libjpeg-turbo Project nor the names of its

* contributors may be used to endorse or promote products derived from this

* software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS",
* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS BE
* LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

* CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF

* SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

* INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHERIN

* CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

* POSSIBILITY OF SUCH DAMAGE.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-

1.2.90/javalorg/libj pegturbo/turbojpeg/TJCompressor.java

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalorg/libjpegturbo/turbojpeg/ TIDecompressor.java

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalTIExample.java
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-

1.2.90/javalorg/libj pegturbo/turbojpeg/TJ.java
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalTIUnitTest.java
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
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1.2.90/javalorg/libj pegturbo/turbojpeg/TJL oader.java

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/turbojpeg-jni.c
No license file was found, but licenses were detected in source scan.

/*

* jdct.h

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This include file contains common declarations for the forward and

* inverse DCT modules. These declarations are private to the DCT managers
* (jedetmgr.c, jddetmgr.c) and the individual DCT algorithms.

* Theindividual DCT algorithms are kept in separate files to ease

* machine-dependent tuning (e.g., assembly coding).

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jdct.h

No license file was found, but licenses were detected in source scan.

/*

* jccolor.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modifications:

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright (C) 2009-2012, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains input colorspace conversion routines.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jccol or.c

No license file was found, but licenses were detected in source scan.

/*

* jdsample.c

*

* Thisfile was part of the Independent JPEG Group's software:
* Copyright (C) 1991-1996, Thomas G. Lane.
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* Modifications:

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains upsampling routines.

* Upsampling input datais counted in "row groups'. A row group

* isdefined to be (v_samp_factor * DCT_scaled size/ min_DCT_scaled size)

* sample rows of each component. Upsampling will normally produce

* max_v_samp_factor pixel rows from each row group (but this could vary

* if the upsampler is applying a scale factor of its own).

* An excellent reference for image resampling is

* Digital Image Warping, George Wolberg, 1990.

* Pub. by IEEE Computer Society Press, Los Alamitos, CA. ISBN 0-8186-8944-7.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdsample.c
No license file was found, but licenses were detected in source scan.

License: 1JG

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo.spec

No license file was found, but licenses were detected in source scan.

/*

* jidctred.c

* Copyright (C) 1994-1998, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile containsinverse-DCT routines that produce reduced-size output:

* gither 4x4, 2x2, or 1x1 pixels from an 8x8 DCT block.

*

* The implementation is based on the Loeffler, Ligtenberg and Moschytz (LL& M)
* agorithm used in jidctint.c. We simply replace each 8-t0-8 1-D IDCT step
* with an 8-to-4 step that produces the four averages of two adjacent outputs
* (or an 8-to-2 step producing two averages of four outputs, for 2x2 output).

* These steps were derived by computing the corresponding values at the end
* of the normal LL& M code, then simplifying as much as possible.

*

* Ix1istrivial: just take the DC coefficient divided by 8.
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*

* Seejidctint.c for additional comments.
*/

Found in path(s):

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jidctred.c
No license file was found, but licenses were detected in source scan.

/*

* jcapimin.c

* Copyright (C) 1994-1998, Thomas G. Lane.

* Modified 2003-2010 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains application interface code for the compression half

* of the JPEG library. These arethe "minimum™ API routines that may be
* needed in either the normal full-compression case or the transcoding-only
* case.

* Most of the routines intended to be called directly by an application

* areinthisfileor injcapistd.c. But aso seejcparam.c for

* parameter-setup helper routines, jcomapi.c for routines shared by

* compression and decompression, and jctrans.c for the transcoding case.
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcapimin.c
No license file was found, but licenses were detected in source scan.

/*

* jeonfig.txt

* Copyright (C) 1991-1994, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file documents the configuration options that are required to

* customize the JPEG software for a particular system.

*

* The actua configuration options for a particular installation are stored

* in jeconfig.h. On many machines, jconfig.h can be generated automatically
* or copied from one of the "canned" jconfig files that we supply. But if

* you need to generate a jconfig.h file by hand, thisfile tells you how.
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*

* DONOT EDIT THISFILE --- IT WON'T ACCOMPLISH ANYTHING.
* EDIT A COPY NAMED JCONFIG.H.
*/

/*

* These symbolsindicate the properties of your machine or compiler.
* #define the symbol if yes, #undef it if no.

*/

/* Does your compiler support function prototypes?
* (If not,

you also need to use ansi2knr, seeinstall.txt)

*/

#define HAVE_PROTOTYPES

/* Does your compiler support the declaration "unsigned char" ?
* How about "unsigned short" ?

*/

#define HAVE_UNSIGNED_CHAR

#define HAVE_UNSIGNED_SHORT

/* Define "void" as"char" if your compiler doesn't know about type void.

* NOTE: be sure to define void such that "void *" represents the most general
* pointer type, e.g., that returned by malloc().

*/

/* #define void char */

/* Define "const" as empty if your compiler doesn't know the "const" keyword.
*/
[* #define const */

/* Define thisif an ordinary "char" typeis unsigned.

* |f you're not sure, leaving it undefined will work at some cost in speed.

* |f you defined HAVE_UNSIGNED_CHAR then the speed differenceis minimal.
*/

#undef CHAR_IS UNSIGNED

/* Define thisif your system has an ANSI-conforming <stddef.h> file.
*/

#defineHAVE_STDDEF_H

/* Define thisif your system has an ANSI-conforming <stdlib.h> file.
*/

#defineHAVE_STDLIB_H

/*
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Define thisif your system does not have an ANSI/SysV <string.h>,
* but does have a BSD-style <strings.h>.
*/
#undef NEED_BSD_STRINGS

/* Define thisif your system does not provide typedef size t in any of the
* ANSI-standard places (stddef.h, stdlib.h, or stdio.h), but placesitin

* <gysltypes.h> instead.

*/

#undef NEED_SYS TYPES H

/* For 80x86 machines, you need to define NEED_FAR_POINTERS,

* unless you are using alarge-data memory model or 80386 flat-memory mode.
* On less brain-damaged CPUs this symbol must not be defined.

* (Defining this symbol causes large data structures to be referenced through

* "far" pointers and to be allocated with a special version of malloc.)

*/

#undef NEED_FAR_POINTERS

/* Define thisif your linker needs global names to be unique in less
* than the first 15 characters.

*/

#undef NEED_SHORT_EXTERNAL_NAMES

/* Although areal ANSI C compiler can deal perfectly well with pointersto

* unspecified structures (see "incomplete types' in the

spec), afew pre-ANS

* and pseudo-ANSI compilers get confused. To keep one of these bozos happy,

* define INCOMPLETE_TYPES BROKEN. Thisis not recommended unless you
* actually get "missing structure definition™” warnings or errors while

* compiling the JPEG code.

*/

#undef INCOMPLETE_TYPES BROKEN

/* Define "boolean" as unsigned char, not int, on Windows systems.
*/

#ifdef _WIN32

#ifndef _ RPCNDR_H__ /* don't conflict if rpendr.h already read */
typedef unsigned char boolean;

#endif

#define HAVE_BOOLEAN /* prevent jmorecfg.h from redefining it */
#endif

/*

* The following options affect code selection within the JPEG library,
* but they don't need to be visible to applications using the library.

* To minimize application namespace pollution, the symbols won't be
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* defined unless JPEG_INTERNALS has been defined.
*/

#ifdef JPEG_INTERNALS

/* Define thisif your compiler implements">>" on signed values as alogical
* (unsigned) shift; leave it undefined if ">>" isa

signed (arithmetic) shift,

* which isthe normal and rational definition.

*/

#undef RIGHT_SHIFT_IS UNSIGNED

#endif /* JPEG_INTERNALS*/

/*

* The remaining options do not affect the JPEG library proper,

* but only the sample applications cjpeg/djpeg (see cjpeg.c, djpeg.c).
* Other applications can ignore these.

*/

#ifdef JPEG_CJPEG_DJPEG

/* These defines indicate which image (non-JPEG) file formats are allowed. */

#define BMP_SUPPORTED /* BMP image file format */

#define GIF_SUPPORTED /* GIF image file format */

#define PPM_SUPPORTED /* PBMPLUS PPM/PGM image file format */
#undef RLE_SUPPORTED /* Utah RLE image file format */

#define TARGA_SUPPORTED /* Targaimage file format */

/* Define thisif you want to name both input and output files on the command
* line, rather than using stdout and optionally stdin. You MUST do thisif

* your system can't cope with binary 1/0 to stdin/stdout. See comments at

* head of cjpeg.c or djpeg.c.

*/

#undef TWO_FILE_COMMANDLINE

/*
Define thisif your system needs explicit cleanup of temporary files.
* Thisis crucial under MS-DOS, where the temporary "files' may be areas
* of extended memory; on most other systemsit's not as important.
*/
#undef NEED_SIGNAL_CATCHER

/* By default, we open image files with fopen(...,"rb") or fopen(...,"wh").
* Thisis necessary on systems that distinguish text files from binary files,
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* and is harmless on most systems that don't. If you have one of therare
* systems that complains about the "b" spec, define this symbol.

*/

#undef DONT_USE_B_MODE

/* Define thisif you want percent-done progress reports from cjpeg/djpeg.
*/
#undef PROGRESS REPORT

#endif /+ JPEG_CJPEG_DJPEG */

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi -expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j config.txt
No license file was found, but licenses were detected in source scan.

/*

* jpeglib.h

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modified 2002-2009 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2009-2011, 2013, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file defines the application interface for the JPEG library.
* Most applications using the library need only include thisfile,
* and perhaps jerror.h if they want to know the exact error codes.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j peglib.h

No license file was found, but licenses were detected in source scan.

/*

* jcprepct.c

*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains the compression preprocessing controller.

* This controller manages the color conversion, downsampling,

* and edge expansion steps.
*
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* Most of the complexity hereis associated with buffering input rows
* asrequired by the downsampler. See the comments at the head of

* jcsample.c for the downsampler's needs.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcprepct.c

No license file was found, but licenses were detected in source scan.

/*

* jpegint.h

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 1997-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile provides common declarations for the various JPEG modules.
* These declarations are considered internal to the JPEG library; most

* applications using the library shouldn't need to include thisfile.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j pegint.h

No license file was found, but licenses were detected in source scan.

/*

* jdmrgext.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains code for merged upsampling/color conversion.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdmrgext.c
No license file was found, but licenses were detected in source scan.

/*
* jddctmgr.c

*
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* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2002-2010 by Guido Vollbeding.

* Modifications:

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains the inverse-DCT management logic.

* This code selects a particular IDCT implementation to be used,

* and it performs related housekeeping chores. No code in thisfile

* isexecuted per IDCT step, only during output pass setup.

* Note that the IDCT routines are responsible for performing coefficient
* dequantization as well asthe IDCT proper. This module sets up the

* dequantization multiplier table needed by the IDCT routine.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jddctmgr.c
No license file was found, but licenses were detected in source scan.

/*

* jversion.h

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-2012, Thomas G. Lane, Guido Vollbeding.
* Modifications:

* Copyright (C) 2010, 2012-2013, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains software version identification.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jversion.h
No license file was found, but licenses were detected in source scan.

/*

* transupp.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1997-2011, Thomas G. Lane, Guido Vollbeding.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
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*

* This file contains image transformation routines and other utility code

* used by the jpegtran sample application. These are NOT part of the core
* JPEG library. But we keep these routines separate from jpegtran.c to

* ease the task of maintaining jpegtran-like programs that have other user
* interfaces.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/transupp.c
No license file was found, but licenses were detected in source scan.

/*

* jmorecfg.h

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009, 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains additional configuration options that customize the
* JPEG software for special applications or support machine-dependent
* optimizations. Most users will not need to touch thisfile.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jmorecfg.h
No license file was found, but licenses were detected in source scan.

From c51b66ebcace2adecOcfbe42d25¢ch418ed0c02a2 Mon Sep 17 00:00:00 2001
From: DRC <information@libjpeg-turbo.org>

Date: Fri, 20 Jul 2018 17:21:36 -0500

Subject: [PATCH] cjpeg: Fix OOB read caused by malformed 8-bit BMP

... inwhich one or more of the color indicesis out of range for the
number of palette entries.

Fix partly borrowed from jpeg-9c. This commit also adopts Guido's
JERR_PPM_OUTOFRANGE enum valuein lieu of our project-specific
JERR_PPM_TOOLARGE enum value.

Fixes #258

cderror.h | 5 +++--
rdbmp.c |7 ++++++-
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rdppm.c |4 ++--
3 files changed, 11 insertions(+), 5 deletions(-)

diff --git a/cderror.h b/cderror.h
index d69b501..46b0f49 100644
--- alcderror.h
+++ b/cderror.h
@@-2,7+2,7 @@

* cderror.h

*

* Copyright (C) 1994-1997, Thomas G. Lane.
- * Modified 2009 by Guido Vollbeding.
+* Modified 2009-2017 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*
@@ -48,6 +48,7 @@ JIMESSAGE(JERR_BMP_COLORSPACE, "BMP output must be grayscale or RGB")
JMESSAGE(JERR_BMP_COMPRESSED, "Sorry, compressed BMPs not yet supported”)
JMESSAGE(JERR_BMP_EMPTY, "Empty BMP image")
JMESSAGE(JERR_BMP_NOT, "Not aBMPfile - does not start with BM")
+IMESSAGE(JERR_BMP_OUTOFRANGE, "Numeric value out of rangein BMP file")
JMESSAGE(JTRC_BMP, "%ux%u 24-bit BMP image")
JMESSAGE(JTRC_BMP_MAPPED, "%ux%u 8-bit colormapped BMP image")
JMESSAGE(JTRC_BMP_0S2, "%ux%u 24-bit OS2 BMP image")
@@ -74,8 +75,8 @@ JIMESSAGE(JWRN_GIF_NOMOREDATA, "Ran out of GIF bits")
#ifdef PPM_SUPPORTED
JMESSAGE(JERR_PPM_COLORSPACE, "PPM output must be grayscale or RGB")
JMESSAGE(JERR_PPM_NONNUMERIC, "Nonnumeric datain PPM file")
-JMESSAGE(JERR_PPM_TOOLARGE, "Integer value too large in PPM file")
JMESSAGE(JERR_PPM_NOT, "Not aPPM/PGM file")
+IMESSAGE(JERR_PPM_OUTOFRANGE, "Numeric value out of range in PPM

file")
JMESSAGE(JTRC_PGM, "%ux%u PGM image")
JMESSAGE(JTRC_PGM_TEXT, "%ux%u text PGM image")
JMESSAGE(JTRC_PPM, "%ux%u PPM image")
diff --git a/rdbmp.c b/rdbmp.c
index c053074..7a27cab 100644
--- alrdbmp.c
+++ b/rdbmp.c

@@-3,7+3,7 @@

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

- * Modified 2009-2010 by Guido Vollbeding.

+* Modified 2009-2017 by Guido Vollbeding.

* Modifications:

* Modified 2011 by Siarhei Siamashka.

* For conditions of distribution and use, see the accompanying README file.
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@@ -64,6 +64,7 @@ typedef struct _bmp_source_struct {
JDIMENSION row_width; /* Physical width of scanlinesin file*/

int bits per_pixel; /* remembers 8- or 24-bit format */
+ int cmap_length; /* colormap length */
} bmp_source_struct;

@@ -124,6 +125,7 @@ get_8bit_row (j_compress _ptr cinfo, ¢jpeg_source_ptr sinfo)
{
bmp_source ptr source = (bmp_source ptr) sinfo;
register ISAMPARRAY colormap
= source->colormap;
+ int cmaplen = source->cmap_length;
JSAMPARRAY image ptr;
register int t;
register ISAMPROW inptr, outptr;
@@ -140,6 +142,8 @@ get_8bit_row (j_compress _ptr cinfo, ¢jpeg_source_ptr sinfo)
outptr = source->pub.buffer[Q];
for (col = cinfo->image_width; col > 0O; col--) {
t = GETJISAMPLE(*inptr++);
+ if (t >=cmaplen)
+ ERREXIT(cinfo, ERR_BMP_OUTOFRANGE);
*outptr++ = colormap[0][t]; /* can omit GETJISAMPLE() safely */
*outptr++ = colormap[1][t];
*outptr++ = colormap[2][t];
@@ -399,6 +403,7 @@ start_input_bmp (j_compress ptr cinfo, ¢jpeg_source ptr sinfo)
source->colormap = (*cinfo->mem->alloc_sarray)
((_common_ptr) cinfo, JPOOL_IMAGE,
(JDIMENSION) biClrUsed, (JDIMENSION) 3);
+ source->cmap_length = (int)bi ClrUsed;
/* and read it from thefile */
read colormap(source, (int) biClrUsed, mapentrysize);
[* account for size of colormap */
diff --git alrdppm.c b/rdppm.c
index 5dal1646..59da2bb
100644
--- alrdppm.c
+++ b/rdppm.c
@@ -76,7 +76,7 @@ typedef struct {
JSAMPROW pixrow; /* FAR pointer to same*/
size t buffer_width; /* width of 1/O buffer */
JSAMPLE *rescale; /* => maxval-remapping array, or NULL */
- int maxval;
+ unsigned int maxval;
} ppm_source_struct;

typedef ppm_source_struct * ppm_source _ptr;
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@@ -126,7 +126,7 @@ read_pbm_integer (j_compress ptr cinfo, FILE * infile, int maxval)
}

if (val > maxval)
- ERREXIT(cinfo, JERR_PPM_TOOLARGE);
+ ERREXIT(cinfo, JERR_PPM_OUTOFRANGE);

returnval;

}

2172

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo12-CV E-2018-14498.patch

No license file was found, but licenses were detected in source scan.

/*

* Copyright (C)2011 D. R. Commander. All Rights Reserved.

*

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions are met:

*

* - Redistributions of source code must retain the above copyright notice,

* thislist of conditions and the following disclaimer.

* - Redistributions in binary form must reproduce the above copyright notice,

* thislist of conditions and the following disclaimer in the documentation

* and/or other materials provided with the distribution.

* - Neither the name of the libjpeg-turbo Project nor the names of its

* contributors may be used to endorse or promote products derived from this

* software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS',
* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS BE
* LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

* CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF

* SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

* INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

* CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

* POSSIBILITY OF SUCH DAMAGE.

*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
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archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalorg/libjpegturbo/turbojpeg/TITransformer.java

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-

1.2.90/javalorg/libj pegturbo/turbojpeg/TJTransform.java

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/tj util .h

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-

1.2.90/javalorg/libj pegturbo/turbojpeg/TJScalingFactor.java

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/tj util .c

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalorg/libjpegturbo/turbojpeg/TJL oader.javain

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j cstest.c

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/bmp.h

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalorg/libjpegturbo/turbojpeg/TICustomFilter.java

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/bmp.c

No license file was found, but licenses were detected in source scan.

khkkhkkhkhkhhhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhhhhhhrrhhhdkhhhhhhhhhhhkdkdkhkhkhkhdik

**  Background

khkkhkkhkhhhhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkkhkhkhkhhhhhhhrrhhhhhhhhhhhhhhhkdkdkhkhkhdkik

libjpeg-turbo is a JPEG image codec that uses SIMD instructions (MM X, SSE2,
NEON) to accelerate baseline JPEG compression and decompression on x86, x86-64,
and ARM systems. On such systems, libjpeg-turbo is generally 2-4x asfast as
libjpeg, al else being equal. On other types of systems, libjpeg-turbo can

still outperform libjpeg by asignificant amount, by virtue of its

highly-optimized Huffman coding routines. In many cases, the performance of
libjpeg-turbo rivals that of proprietary high-speed JPEG codecs.

libjpeg-turbo implements both the traditional libjpeg API aswell asthe less
powerful but more straightforward TurboJPEG API. libjpeg-turbo also features
colorspace extensions that allow it to compress from/decompress to 32-bit

and

big-endian pixel buffers (RGBX, XBGR, etc.), aswell as afull-featured Java
interface.

libjpeg-turbo was originally based on libjpeg/SIMD, an MM X -accelerated
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derivative of libjpeg v6b developed by Miyasaka Masaru. The TigerVNC and
VirtualGL projects made numerous enhancements to the codec in 2009, and in
early 2010, libjpeg-turbo spun off into an independent project, with the goal

of making high-speed JPEG compression/decompression technology availableto a
broader range of users and developers.

hhkkkhkkhkkhhkkhhkhhhkhhhhhhhhhhkhhhhhhdhhkhhhhhhdhhhhhdhhhhhkhhhhhhhhkhhhhhhhdhhhdhhkhkdkxixkx

**  License

hhkkkhkkkhkkhhkkkhhkhhkkhhhhhhhhhhhhhkhhhhhkhhhhhhkhhhhhdhhhhhkhhhhhhhhhhhhhhhhhhhdhhhkddkxixkx

Most of libjpeg-turbo inherits the non-restrictive, BSD-style license used by
libjpeg (see README.) The TurboJPEG wrapper (both C and Java versions) and
associated test programs bear a similar license, which is reproduced below:

Redistribution and use in source and binary forms, with or without
modification, are
permitted provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice,
thislist of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice,
thislist of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

- Neither the name of the libjpeg-turbo Project nor the names of its
contributors may be used to endorse or promote products derived from this
software without specific prior written permission.

THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "ASIS",
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF

SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

khkkhkkhkhkhhhkhkhkkkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhhhhhhhrhhhhhhhhhhhhhhhkkdkhkhkhhdik

**  Using libjpeg-turbo

khkkhkkhkhhhhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhhhhhhrrhhhkhkhhhhhhhhhhhkdkdkhkhkhhdik

libjpeg-turbo includes two APIsthat can be used to compress and decompress
JPEG images:
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TurboJPEG API: This API provides an easy-to-use interface for compressing
and decompressing JPEG imagesin memory. It also provides some functionality
that would not be straightforward to achieve using the underlying libjpeg

API, such as generating planar YUV images and performing multiple
simultaneous lossless transforms on an image. The Javainterface

for

libjpeg-turbo is written on top of the TurboJPEG API.

libjpeg API: Thisisthe de facto industry-standard API for compressing and
decompressing JPEG images. It is more difficult to use than the TurboJPEG
API but also more powerful. Thelibjpeg APl implementation in libjpeg-turbo
is both API/ABI-compatible and mathematically compatible with libjpeg veb.
It can also optionally be configured to be API/ABI-compatible with libjpeg v7
and v8 (see below.)

Thereis no significant performance advantage to either APl when both are used
to perform similar operations.

Installation Directory

This document assumes that libjpeg-turbo will be installed in the default
directory (/opt/libjpeg-turbo on Un*x and Mac systems and
c:\libjpeg-turbo[-gcc][64] on Windows systems. If your installation of
libjpeg-turbo resides in a different directory, then adjust the instructions
accordingly.

Replacing libjpeg
a Run Time

un*x

If aUn*x application is dynamically linked with libjpeg, then you can replace
libjpeg with libjpeg-turbo at run time by manipulating LD_LIBRARY _PATH.
For instance:

[Using libjpeg]
> time cjpeg <vgl_5674 0098.ppm >vgl 5674 0098.jpg
real 0m0.392s
user 0m0.074s
sys 0mO0.020s

[Using libjpeg-turbo]
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> export LD_LIBRARY_PATH=/opt/libjpeg-turbo/{lib} :$LD_LIBRARY_PATH
> time cjpeg <vgl_5674_0098.ppm >vgl_5674 0098.jpg

real Om0.109s

user Om0.029s

sys 0mO0.010s

({lib} =1ib32 or lib64, depending on whether you wish to use the 32-bit or the
64-bit version of libjpeg-turbo.)

System administrators can also replace the libjpeg symlinksin /ust/lib* with
links to the libjpeg-turbo dynamic library located in /opt/libjpeg-turbo/{lib} .
Thiswill effectively accelerate every application that uses the libjpeg
dynamic library on the system.

Windows

If aWindows application is dynamically linked with libjpeg,

then you can

replace libjpeg with libjpeg-turbo at run time by backing up the application's
copy of jpeg62.dil, jpeg7.dll, or jpeg8.dil (assuming the application hasits
own local copy of thislibrary) and copying the corresponding DLL from
libjpeg-turbo into the application'sinstall directory. The official

libjpeg-turbo binary packages only provide jpeg62.dil. If the application uses
jpeg?.dil or jpeg8.dll instead, then it will be necessary to build

libjpeg-turbo from source (see "libjpeg v7 and v8 API/ABI Emulation” below.)

The following information is specific to the official libjpeg-turbo binary
packages for Visual C++:

-- jpeg62.dll requires the Visual C++ 2008 C run-time DLL (msvcr90.dll).
msvcr90.dll ships with more recent versions of Windows, but users of older
Windows releases can obtain it from the Visual C++ 2008 Redistributable
Package, which is available as a free download from Microsoft's web site.

-- Features of the libjpeg API that require passing a C run-time

structure,

such as afile handle, from an application to the library will probably not
work with jpeg62.dll, unless the application is also built to use the Visual
C++ 2008 Crun-timeDLL. In particular, this affects jpeg_stdio_dest() and
jpeg_stdio_src().

Mac

Mac applications typically embed their own copies of the libjpeg dylib inside
the (hidden) application bundle, so it is not possible to globally replace
libjpeg on OS X systems. Replacing the application's version of the libjpeg
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dylib would generally involve copying libjpeg.* .dylib from libjpeg-turbo into
the appropriate place in the application bundle and using install_name_tool to
repoint the libjpeg-turbo dylib to its new directory. Thisrequiresan

advanced knowledge of OS X and would not survive an upgrade or are-install of
the application. Thus, it is not recommended for most users.

Using libjpeg-turbo in Y our Own Programs

For the

most part, libjpeg-turbo should work identically to libjpeg, soin

most cases, an application can be built against libjpeg and then run against
libjpeg-turbo. On Un*x systems and Cygwin, you can build against libjpeg-turbo
instead of libjpeg by setting

CPATH=/opt/libjpeg-turbo/include
and
LIBRARY_PATH=/opt/libjpeg-turbo/{ lib}

({lib} =1ib32 or lib64, depending on whether you are building a 32-bit or a
64-bit application.)

If using MinGW, then set

CPATH=/c/libjpeg-turbo-gcc[64]/include
and
LIBRARY_PATH=/c/libjpeg-turbo-gcc[64]/lib

Building against libjpeg-turbo is useful, for instance, if you want to build an
application that leverages the libjpeg-turbo col orspace extensions (see below.)

On Un*x systems, you would still heed to manipulate LD_LIBRARY_PATH or create
appropriate symlinks to use libjpeg-turbo at run time. On such systems, you

can pass -R /opt/libjpeg-turbo/{lib} to the linker to force the use of

libjpeg-turbo at run time rather than libjpeg (also useful

if you want to

leverage the colorspace extensions), or you can link against the libjpeg-turbo

static library.

To force aUn*x or MinGW application to link against the static version of
libjpeg-turbo, you can use the following linker options:

-WI,-Bstatic -ljpeg -WI,-Bdynamic

On OS X, simply add /opt/libj peg-turbo/lib/libjpeg.a to the linker command
line.

To build Visual C++ applications using libjpeg-turbo, add
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c:\libjpeg-turbo[ 64]\include to the system or user INCLUDE environment
variable and c:\libjpeg-turbo[64]\lib to the system or user LIB environment
variable, and then link against either jpeg.lib (to use the DLL version of
libjpeg-turbo) or jpeg-static.lib (to use the static version of libjpeg-turbo.)

Colorspace Extensions

libjpeg-turbo includes extensions that allow JPEG images to be compressed
directly from (and decompressed directly to) buffersthat use BGR, BGRX,
RGBX, XBGR, and XRGB pixel ordering. Thisisimplemented with

ten new

colorspace constants:

JCS EXT_RGB /* red/green/blue */

JCS EXT_RGBX /* red/green/blue/x */
JCS EXT_BGR /* blue/green/red */

JCS EXT_BGRX /* blue/green/red/x */
JCS_EXT_XBGR /* x/blue/green/red */
JCS EXT_XRGB /* x/red/green/blue */
JCS_EXT_RGBA /* red/green/blue/alpha*/
JCS EXT_BGRA /* blue/green/red/alpha*/
JCS EXT_ABGR /* apha/blue/green/red */
JCS EXT_ARGB /* aphalred/green/blue */

Setting cinfo.in_color_space (compression) or cinfo.out_color_space
(decompression) to one of these values will cause libjpeg-turbo to read the
red, green, and blue values from (or write them to) the appropriate position in
the pixel when compressing from/decompressing to an RGB buffer.

Y our application can check for the existence of these extensions at compile
time with:

#ifdef JICS_EXTENSIONS

At run time, attempting to use these extensions with alibjpeg implementation
that does not support them will result in a*Bogus input colorspace” error.
Applications

can trap this error in order to test whether run-time support is

available for the col orspace extensions.

When using the RGBX, BGRX, XBGR, and XRGB colorspaces during decompression, the

X byteis undefined, and in order to ensure the best performance, libjpeg-turbo

can set that byte to whatever value it wishes. If an application expectsthe X

byte to be used as an apha channel, then it should specify JCS EXT_RGBA,

JCS EXT_BGRA, JCS EXT_ABGR, or JCS EXT_ARGB. When these colorspace constants
are used, the X byteis guaranteed to be OxFF, which isinterpreted as opague.
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Y our application can check for the existence of the alpha channel colorspace
extensions at compile time with:

#ifdef JICS_ALPHA_EXTENSIONS

jestest.c, located in the libjpeg-turbo source tree, demonstrates how to check
for the existence of the colorspace extensions at compile time and run time.

libjpeg v7 and v8 API/ABI Emulation

With libjpeg

v7 and v8, new features were added that necessitated extending the
compression and decompression structures. Unfortunately, due to the exposed
nature of those structures, extending them also necessitated breaking backward
ABI compatibility with previous libjpeg releases. Thus, programs that were
built to use libjpeg v7 or v8 did not work with libjpeg-turbo, sinceitis

based on the libjpeg v6b code base. Although libjpeg v7 and v8 are still not
aswidely used as v6b, enough programs (including afew Linux distros) made
the switch that there was a demand to emulate the libjpeg v7 and v8 ABIs

in libjpeg-turbo. It should be noted, however, that this feature was added
primarily so that applications that had already been compiled to use libjpeg
v7+ could take advantage of accelerated baseline JPEG encoding/decoding
without recompiling. libjpeg-turbo does not claim to support al of the

libjpeg v7+ features, nor to produce identical output to libjpeg v7+in all

cases (see below.)

By

passing an argument of --with-jpeg7 or --with-jpeg8 to configure, or an

argument of -DWITH_JPEG7=1 or -DWITH_JPEG8=1 to cmake, you can build aversion
of libjpeg-turbo that emulates the libjpeg v7 or v8 ABI, so that programs

that are built against libjpeg v7 or v8 can be run with libjpeg-turbo. The

following section describes which libjpeg v7+ features are supported and which

aren't.

Support for libjpeg v7 and v8 Features:

Fully supported:

-- libjpeg: IDCT scaling extensions in decompressor
libjpeg-turbo supports IDCT scaling with scaling factors of 1/8, 1/4, 3/8,
1/2, 518, 3/4, 7/8, 9/8, 5/4, 11/8, 3/2, 13/8, 7/4, 15/8, and 2/1 (only 1/4
and 1/2 are SIMD-accelerated.)

-- libjpeg: arithmetic coding
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-- libjpeg: In-memory source and destination managers
See notes below.

-- Cjpeg: Separate quality settings for luminance and chrominance
Note that the libpjeg v7+ APl was extended to accommodate this feature only
for convenience

purposes. It has aways been possible to implement this
feature with libjpeg v6b (see rdswitch.c for an example.)

-- ¢jpeg: 32-bit BMP support

-- Cjpeg: -rgb option

-- jpegtran: lossless cropping

-- jpegtran: -perfect option

-- jpegtran: forcing width/height when performing lossless crop

-- rdjpgcom: -raw option

-- rdjpgcom: locale awareness

Not supported:

NOTE: Asof thiswriting, extensive research has been conducted into the
usefulness of DCT scaling as a means of data reduction and SmartScale as a
means of quality improvement. The reader isinvited to peruse the research at
http://www.libjpeg-turbo.org/About/SmartScale and draw his/her own conclusions,
but it isthe general belief of our project that these features have not

demonstrated sufficient usefulness to justify inclusion in libjpeg-turbo.

-- libjpeg: DCT scaling in compressor
cinfo.scale_num and cinfo.scale_denom are silently ignored.
Thereis no technical reason why DCT scaling could not be supported
when
emulating the libjpeg v7+ API/ABI, but without the SmartScal e extension (see
below), only scaling factors of 1/2, 8/15, 4/7, 8/13, 2/3, 8/11, 4/5, and
8/9 would be available, which is of limited usefulness.

-- libjpeg: SmartScale
cinfo.block_sizeissilently ignored.
SmartScale is an extension to the JPEG format that allows for DCT block
sizes other than 8x8. Providing support for this new format would be
feasible (particularly without full acceleration.) However, until/unless
the format becomes either an official industry standard or, at minimum, an

Open Source Used In logsense 1.2 85



accepted solution in the community, we are hesitant to implement it, as
there is no sense of whether or how it might change in the future. Itis
our belief that SmartScale has not demonstrated sufficient usefulness as a
lossless format nor as a means of quality enhancement, and thus, our primary
interest in providing this feature would be as a means of supporting
additional DCT scaling
factors.

-- libjpeg: Fancy downsampling in compressor
cinfo.do_fancy downsampling is silently ignored.
Thisrequiresthe DCT scaling feature, which is not supported.

-- jpegtran: Scaling
This requires both the DCT scaling and SmartScale features, which are not
supported.

-- Lossless RGB JPEG files
This requires the SmartScal e feature, which is not supported.

What About libjpeg v9?

libjpeg v9 introduced yet another field to the JPEG compression structure
(color_transform), thus making the ABI backward incompatible with that of
libjpeg v8. This new field was introduced solely for the purpose of supporting
lossless SmartScale encoding. Further, there was actually no reason to extend
the API in this manner, as the color transform could have just as easily been
activated by way of a new JPEG colorspace constant, thus preserving backward
ABI compatibility.

Our research (see link above) has shown that lossless SmartScale does not
generally accomplish

anything that can't already be accomplished better with

existing, standard lossless formats. Thus, at thistime, it isour belief that
there is not sufficient technical justification for software to upgrade from
libjpeg v8 to libjpeg v9, and therefore, not sufficient technical justification
for usto emulate the libjpeg v9 ABI.

In-Memory Source/Destination Managers

By default, libjpeg-turbo 1.3 and later includes the jpeg_mem_src() and
jpeg_mem_dest() functions, even when not emulating the libjpeg v8 API/ABI.
Previoudly, it was necessary to build libjpeg-turbo from source with libjpeg v8
API/ABI emulation in order to use the in-memory source/destination managers,
but several projects requested that those functions be included when emulating
the libjpeg veb API/ABI aswell. This allows the use of those functions by
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programs that need them without breaking ABI compatibility for programs that
don't, and

it allows those functions to be provided in the "official"

libjpeg-turbo binaries.

Those who are concerned about maintaining strict conformance with the libjpeg

v6b or v7 API can pass an argument of --without-mem-srcdst to configure or

an argument of -DWITH_MEM_SRCDST=0 to CMake prior to building libjpeg-turbo.
Thiswill restore the pre-1.3 behavior, in which jpeg_mem_src() and

jpeg_mem_dest() are only included when emulating the libjpeg v8 API/ABI.

On Un*x systems, including the in-memory source/destination managers changes
the dynamic library version from 62.0.0 to 62.1.0 if using libjpeg veb API/ABI
emulation and from 7.0.0 to 7.1.0 if using libjpeg v7 API/ABI emulation.

Note that, on most Un*x systems, the dynamic linker will not look for a
functionin alibrary until that function is actually used. Thus, if a program
isbuilt against libjpeg-turbo 1.3+ and uses jpeg_mem_src() or jpeg_mem_dest(),
that program will not fail if run against an older version of libjpeg-turbo or

against

libjpeg v7- until the program actually triesto call jpeg_mem_src() or
jpeg_mem_dest(). Such isnot the case on Windows. If aprogramis built

against the libjpeg-turbo 1.3+ DLL and uses jpeg_mem_src() or jpeg_mem_dest(),
then it must use the libjpeg-turbo 1.3+ DLL at run time.

Both cjpeg and djpeg have been extended to allow testing the in-memory
source/destination manager functions. See their respective man pages for more
details.

khkkhkkhkhhhhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkkhkhkhkhhhhhhhrrhhhhhhhhhhhhhhhkdkdkhkhkhdkik

**  Mathematical Compatibility

khkkhkkhkhhhhkhkhkkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhhhhhhhrrhhhhhhhhhhhhhhhkdkdkhkhkhhdik

For the most part, libjpeg-turbo should produce identical output to libjpeg
v6b. The one exception to thisis when using the floating point DCT/IDCT, in
which case the outputs of libjpeg v6b and libjpeg-turbo are not guaranteed to
beidentical (the accuracy of the floating point DCT/IDCT is constant when
using libjpeg-turbo's SIMD extensions, but otherwise,

it can depend heavily on

the compiler and compiler settings.)

While libjpeg-turbo does emulate the libjpeg v8 API/ABI, under the hood, it is
still using the same algorithms as libjpeg v6b, so there are several specific
cases in which libjpeg-turbo cannot be expected to produce the same output as

libjpeg v8:

-- When decompressing using scaling factors of 1/2 and 1/4, because libjpeg v8
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implements those scaling algorithms a bit differently than libjpeg v6b does,
and libjpeg-turbo's SIMD extensions are based on the libjpeg v6b behavior.

-- When using chrominance subsampling, because libjpeg v8 implements this
with its DCT/IDCT scaling algorithms rather than with a separate
downsampling/upsampling algorithm.

-- When using the floating point IDCT, for the reasons stated above and also
because the floating point IDCT algorithm was modified in libjpeg v8ato
improve accuracy.

-- When decompressing using a scaling factor > 1 and merged (AKA "non-fancy" or
"non-smooth")

chrominance upsampling, because libjpeg v8 does not support
merged upsampling with scaling factors > 1.

hhkkkhkkhkkhhkkhhkhhhhhkhhhhhhhhhhhhhhdhhkhhhhhhdhhhhhdhhhhhkhhhhhhhhhhhhhhhdkhhhdhhhkddkxdxkx

**  Performance Pitfalls

hhkkkhkkhkkhhkkhhkhhhkhhhhhhhhhhkhhhkhhhhhkhhhhhhdhhhhhdhhhhhkhhhhhhhhhhhhhhhdhhhdhhkhdddkxdxkx

Restart Markers

The optimized Huffman decoder in libjpeg-turbo does not handle restart markers

in away that makes the rest of the libjpeg infrastructure happy, soit is

necessary to use the slow Huffman decoder when decompressing a JPEG image that
has restart markers. This can cause the decompression performance to drop by

as much as 20%, but the performance will still be much greater than that of

libjpeg. Many consumer packages, such as PhotoShop, use restart markers when
generating JPEG images, so images generated by those programs will experience
thisissue,

Fast Integer Forward DCT at High Quality Levels

The

algorithm used by the SIMD-accel erated quantization function cannot produce
correct results whenever the fast integer forward DCT is used along with a JPEG
quality of 98-100. Thus, libjpeg-turbo must use the non-SIMD quantization
function in those cases. This causes performance to drop by as much as 40%.

It istherefore strongly advised that you use the slow integer forward DCT
whenever encoding images with a JPEG quality of 98 or higher.

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
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archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/READM E-
turbo.txt
No license file was found, but licenses were detected in source scan.

/*

* jdphuff.c

* Copyright (C) 1995-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains Huffman entropy decoding routines for progressive JPEG.
*

* Much of the complexity here has to do with supporting input suspension.

* |f the data source module demands suspension, we want to be able to back

* up to the start of the current MCU. To do this, we copy state variables

* into local working storage, and update them back to the permanent

* storage only upon successful completion of an MCU.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j dphuff.c

No license file was found, but licenses were detected in source scan.

/*

* jcmaster.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2003-2010 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains master control logic for the JPEG compressor.

* These routines are concerned with parameter validation, initial setup,
* and inter-pass control (determining the number of passes and the work
* to be done in each pass).

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/jcmaster.c
No license file was found, but licenses were detected in source scan.

/*
* jcarith.c
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*

* Developed 1997-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

* This file contains portabl e arithmetic entropy encoding routines for JPEG

* (implementing the ISO/IEC IS 10918-1 and CCITT Recommendation ITU-T T.81).

*

* Both sequential and progressive modes are supported in this single module.
*

* Suspension is not currently supported in this module.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/j carith.c

No license file was found, but licenses were detected in source scan.

/*

* jpegcomp.h

* Copyright (C) 2010, D. R. Commander

* For conditions of distribution and use, see the accompanying README file.
*

* JPEG compatibility macros

* These declarations are considered internal to the JPEG library; most

* applications using the library shouldn't need to include thisfile.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j pegcomp.h
No license file was found, but licenses were detected in source scan.

/*

* transupp.h

* Copyright (C) 1997-2011, Thomas G. Lane, Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains declarations for image transformation routines and

* other utility code used by the jpegtran sample application. These are

* NOT part of the core JPEG library. But we keep these routines separate

* from jpegtran.c to ease the task of maintaining jpegtran-like programs

* that have other user interfaces.

*

* NOTE: al the routines declared here have very specific requirements
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* about when they are to be executed during the reading and writing of the
* source and destination files. See the commentsin transupp.c, or see

* jpegtran.c for an example of correct usage.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/transupp.h
No license file was found, but licenses were detected in source scan.

/*

* jccolext.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009-2012, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains input colorspace conversion routines.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j ccolext.c

No license file was found, but licenses were detected in source scan.

{\rtfN\ansi\ansi cpg1252\cocoartf1038\cocoasubrtf 360
{\fonttbl\fO\fswiss\fcharsetO Helvetica;}
{\colortbl;\red255\green255\blue255;}

\margl 1440\margr1440\vieww26380\viewh15840\viewkind0
\deftab720

\pard\pardeftab720\ql\gnatural

\fO\fs24 \cfO libjpeg-turbo is a JPEG image codec that uses SIMD instructions (MM X, SSE2, NEON) to accelerate
baseline JPEG compression and decompression on x86, x86-64, and ARM systems. On such systems, libjpeg-turbo
isgenerally 2-4x asfast aslibjpeg, all else being equal. On other types of systems, libjpeg-turbo can still outperform
libjpeg by a significant amount, by virtue of its highly-optimized Huffman coding routines. In many cases, the
performance of libjpeg-turbo rivals that of proprietary high-speed JPEG codecs.\

\

libjpeg-turbo implements both the traditional libjpeg API aswell as the less powerful but more straightforward
TurboJPEG API. libjpeg-turbo also features colorspace

extensions that allow it to compress from/decompress to 32-bit and\

big-endian pixel buffers (RGBX, XBGR, etc.), aswell as afull-featured Java interface.\

\

libjpeg-turbo was originally based on libjpeg/SIMD, an MM X -accel erated derivative of libjpeg veb developed by
Miyasaka Masaru. The TigerVNC and VirtualGL projects made numerous enhancements to the codec in 2009, and
in early 2010, libjpeg-turbo spun off into an independent project, with the goal of making high-speed JPEG
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compressi on/decompression technology available to a broader range of users and developers.\

}

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/release/ReadMe. rtf

No license file was found, but licenses were detected in source scan.

/*

* rdppm.c

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2009 by Bill Allombert, Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains routines to read input images in PPM/PGM format.
* The extended 2-byte-per-sample raw PPM/PGM formats are supported.
* The PBMPLUS library is NOT required to compile this software

* (but it ishighly useful as a set of PPM image manipulation programs).
*

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume input from

* an ordinary stdio stream. They further assume that reading begins

* at the start of thefile; start_input may need work if the

* user interface has already read some data (e.g., to determine that

* thefileisindeed PPM format).

*/

/* Portions of

this code are based on the PBMPLUS library, which is:

**

** Copyright (C) 1988 by Jef Poskanzer.

**

** Permission to use, copy, modify, and distribute this software and its

** documentation for any purpose and without fee is hereby granted, provided
** that the above copyright notice appear in all copies and that both that

** copyright notice and this permission notice appear in supporting

** documentation. This softwareis provided "asis' without express or

** implied warranty.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/rdppm.c

No license file was found, but licenses were detected in source scan.

/*
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* jdatadst.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2009-2012 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2013, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains compression data destination routines for the case of

* emitting JPEG datato memory or to afile (or any stdio stream).

* While these routines are sufficient for most applications,

* some will want to use a different destination manager.

* IMPORTANT: we assume that fwrite() will correctly transcribe an array of
* JOCTETSsinto 8-bit-wide elements on external storage. If char iswider

* than 8 bits on your machine, you may need to do some tweaking.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdatadst.c

No license file was found, but licenses were detected in source scan.

/*

* jcphuff.c

*

* Copyright (C) 1995-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains Huffman entropy encoding routines for progressive JPEG.
*

* We do not support output suspension in this module, since the library

* currently does not allow multiple-scan files to be written with output

* suspension.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/j cphuff.c

No license file was found, but licenses were detected in source scan.

/*

* jidctint.c

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modification developed 2002-2009 by Guido Vollbeding.
* Thisfileis part of the Independent JPEG Group's software.
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* For conditions of distribution and use, see the accompanying README file.
*
* This file contains a slow-but-accurate integer implementation of the
* inverse DCT (Discrete Cosine Transform). In the 1JG code, this routine
* must also perform dequantization of the input coefficients.
*
* A 2-D IDCT can be done by 1-D IDCT on each column followed by 1-D IDCT
* on each row (or vice versa, but it's more convenient to emit arow at
* atime). Direct algorithms are also available, but they are much more
* complex and seem not to be any faster when reduced to code.
* Thisimplementation is based on an algorithm described in
* C. Loeffler, A. Ligtenberg and G. Moschytz, "Practical Fast 1-D DCT
*  Algorithms with 11 Multiplications®,

Proc. Int'l. Conf. on Acoustics,
*  Speech, and Signal Processing 1989 (ICASSP '89), pp. 988-991.
* The primary algorithm described there uses 11 multiplies and 29 adds.
* We use their aternate method with 12 multiplies and 32 adds.
* The advantage of this method is that no data path contains more than one
* multiplication; this allows a very simple and accurate implementation in
* scaled fixed-point arithmetic, with aminimal number of shifts.
*
* We also provide IDCT routines with various output sample block sizes for
* direct resolution reduction or enlargement without additional resampling:
* NxN (N=1...16) pixelsfor one 8x8 input DCT block.
*
* For N<8 we simply take the corresponding low-frequency coefficients of
* the 8x8 input DCT block and apply an NxN point IDCT on the sub-block
* to yield the downscaled outputs.
* This can be seen as direct |ow-pass downsampling from the DCT domain
* point of view rather than the usual spatial domain point of view,

* yielding significant computational savings and results at least
* as good as common bilinear (averaging) spatial downsampling.
*
* For N>8 we apply apartial NxN IDCT on the 8 input coefficients as
* lower frequencies and higher frequencies assumed to be zero.
* |t turns out that the computational effort is similar to the 8x8 IDCT
* regarding the output size.
* Furthermore, the scaling and descaling is the same for all IDCT sizes.
*
* CAUTION: We rely on the FIX() macro except for the N=1,2,4,8 cases
* since there would be too many additional constants to pre-calculate.
*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jidctint.c
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No license file was found, but licenses were detected in source scan.

/*

* simd/jsimd.h

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

* Copyright 2011 D. R. Commander

*

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc

*

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/simd/jsimd.h
No license file was found, but licenses were detected in source scan.

/*

* jmemsys.h

*

* Copyright (C) 1992-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisinclude file defines the interface between the system-independent

* and system-dependent portions of the JPEG memory manager. No other

* modules need includeit. (The system-independent portion isjmemmgr.c;

* there are several different versions of the system-dependent portion.)

* Thisfile works as-is for the system-dependent memory managers supplied

* in the 1JG distribution. Y ou may need to modify it if you write a

* custom memory manager. If system-dependent changes are needed in

* thisfile, the best method isto #ifdef them based on a configuration

* symbol supplied in jconfig.h, as we have done with USE_ MSDOS MEMMGR
* and USE_MAC_MEMMGR.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/jmemsys.h
No license file was found, but licenses were detected in source scan.

/*
* rdgif.c

*

* Copyright (C) 1991-1997, Thomas G. Lane.
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* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains routinesto read input images in GIF format.

*

hhkkkhkkhkkhhkkhhkhhhkhhhhhkhhhkhhhhhkhhhhhhhhhhhdhhhhhhhhhhkhhhhhhhhkhhhhhhdhhkhhddhrkdkrdxx

* NOTE: to avoid entanglements with Unisys' patent on LZW compression,  *
* the ability to read GIF files has been removed from the 1JG distribution. *
* Sorry about that. *

khkkkhkkhkkhhkkhhkhhkkhhhhhkhhhhhhhhkkhhhhhkhhhhhhdhhhhhkhhhhhkhhhhhhhhkhhhkhhhdhhhhddhrdkxdx*x

*

* We arerequired to state that

*  "The Graphics Interchange Format(c) is the Copyright property of
*  CompuServe Incorporated. GIF(sm) is a Service Mark property of
*  CompuServe Incorporated.”

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/rdgif.c

No license file was found, but licenses were detected in source scan.

purpose, subject to the conditions under LEGAL ISSUES, below.

fitness for a particular purpose. This software is provided "AS1S", and you,
All Rights Reserved except as specified below.

Permission is hereby granted to use, copy, modify, and distribute this

It is copyright by the Free Software Foundation but is freely distributable.
reasons for devel oping this free software was to help force convergence on

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/README
No license file was found, but licenses were detected in source scan.

1.2.90 (1.3 betal)

[1] Added support for additional scaling factors (3/8, 5/8, 3/4, 7/8, 9/8, 5/4,
11/8, 3/2, 13/8, 7/4, 15/8, and 2) when decompressing. Note that the IDCT will
not be SIMD-accelerated when using any of these new scaling factors.

[2] The TurboJPEG dynamic library is now versioned. It was not strictly
necessary to do so, because TurboJPEG uses versioned symbols, and if afunction
changesin an ABI-incompatible way, that function is renamed and a legacy
function is provided to maintain backward compatibility. However, certain
Linux distro maintainers will blindly reject any library that is not versioned,

so this was an attempt to make them happy.
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[3] Extended the TurboJPEG Java API so that it can be used to compress a JPEG
image from and decompress a JPEG image to an arbitrary positionin alarge
image buffer.

[4] The tjDecompressToY UV() function now supports the TIFLAG_FASTDCT
flag.

[5] The 32-bit supplementary package for amd64 Debian systems now provides
symlinksin /usr/lib/i386-linux-gnu for the TurboJPEG librariesin /usr/lib32.
This allows those libraries to be used on Multi Arch-compatible systems (such as
Ubuntu 11 and later) without setting the linker path.

[6] The TurboJPEG Java wrapper should now find the JNI library on Mac systems
without having to pass -Djavalibrary.path=/usr/lib to java.

[7] TIBench has been ported to Java to provide a convenient way of validating
the performance of the TurboJPEG Java API. It can be run with
'java -cp turbojpeg.jar TIBench'.

[8] cjpeg can now be used to generate JPEG files with the RGB colorspace
(feature ported from jpeg-8d.)

[9] The width and height in the -crop argument passed to jpegtran can now be
suffixed with "f" to indicate that, when the upper left corner of the cropping
region is automatically moved to the nearest iMCU boundary, the bottom right
corner should be moved by the same amount. In other

words, this feature causes
jpegtran to strictly honor the specified width/height rather than the specified
bottom right corner (feature ported from jpeg-8d.)

[10] JPEG files using the RGB colorspace can how be decompressed into grayscale
images (feature ported from jpeg-8d.)

[11] Fixed aregression caused by 1.2.1[7] whereby the build would fail with
multiple "Mismatch in operand sizes' errors when attempting to build the x86
SIMD code with NASM 0.98.

[12] The in-memory source/destination managers (jpeg_mem_src() and
jpeg_mem_dest()) are now included by default when building libjpeg-turbo with
libjpeg v6b or v7 emulation, so that programs can take advantage of these
functions without requiring the use of the backward-incompatible libjpeg v8
ABI. The"age number" of the libjpeg-turbo library on Un*x systems has been
incremented by 1 to reflect this. Y ou can disable this feature with a
configure/CMake switch in order to retain strict API/ABI compatibility with the
libjpeg v6b or

v7 API/ABI (or with previous versions of libjpeg-turbo.) See
README-turbo.txt for more details.

Open Source Used In logsense 1.2 97



[13] Added ARM v7s architecture to libjpeg.a and libturbojpeg.ain the officia
libjpeg-turbo binary package for OS X, so that those libraries can be used to
build applications that leverage the faster CPUs in the iPhone 5 and iPad 4.

[1] Creating or decoding a JPEG file that uses the RGB col orspace should now
properly work when the input or output colorspace is one of the libjpeg-turbo
colorspace extensions.

[2] When libjpeg-turbo was built without SIMD support and merged (non-fancy)
upsampling was used along with an alpha-enabled colorspace during
decompression, the unused byte of the decompressed pixels was not being set to
OxFF. This hasbeen fixed. TJUnitTest has also been extended to test for the
correct behavior of the colorspace extensions when merged upsampling is used.

[3] Fixed a bug whereby the libjpeg-turbo SSE2 SIMD code would not preserve the
upper 64 bits

of xmm6 and xmm?7 on Win64 platforms, which violated the Win64

calling conventions.

[4] Fixed aregression caused by 1.2.0[6] whereby decompressing corrupt JPEG
images (specifically, images in which the component count was erroneously set
to alarge value) would cause libjpeg-turbo to segfault.

[5] Worked around a severe performance issue with "Bobcat” (AMD Embedded APU)
processors. The MASKMOVDQU instruction, which was used by the libjpeg-turbo
SSE2 SIMD code, is apparently implemented in microcode on AMD processors, and
itis painfully slow on Bobcat processorsin particular. Eliminating the use

of thisinstruction improved performance by an order of magnitude on Bobcat
processors and by a small amount (typically 5%) on AMD desktop processors.

[6] Added SIMD acceleration for performing 4:2:2 upsampling on NEON-capable ARM
platforms. This speeds up the decompression of 4:2:2 JPEGs by 20-25% on such
platforms.

[7] Fixed aregression caused by 1.2.0[2] whereby, on Linux/x86 platforms
running

the 32-bit SSE2 SIMD code in libjpeg-turbo, decompressing a4:2:0 or

4:2:2 JPEG image into a 32-bit (RGBX, BGRX, etc.) buffer without using fancy
upsampling would produce several incorrect columns of pixels at the right-hand
side of the output image if each row in the output image was not evenly
divisible by 16 bytes.

[8] Fixed an issue whereby attempting to build the SIMD extensions with Xcode
4.3 0on OS X platforms would cause NASM to return numerous errors of the form

Open Source Used In logsense 1.2 98



"'%define’ expects a macro identifier”.

[9] Added flags to the TurboJPEG API that allow the caller to force the use of
either the fast or the accurate DCT/IDCT agorithms in the underlying codec.

[1] Fixed build issue with YASM on Unix systems (the libjpeg-turbo build system
was not adding the current directory to the assembler include path, so YASM
was not able to find jsimdcfg.inc.)

[2] Fixed out-of-bounds read in SSE2 SIMD code that occurred when decompressing
a JPEG image to a bitmap

buffer whose size was not a multiple of 16 bytes.

This was more of an annoyance than an actual bug, sinceit did not cause any

actual run-time problems, but the issue showed up when running libjpeg-turbo in
valgrind. See http://crbug.com/72399 for more information.

[3] Added a compile-time macro (LIBJPEG_TURBO_VERSION) that can be used to
check the version of libjpeg-turbo against which an application was compiled.

[4] Added new RGBA/BGRA/ABGR/ARGB colorspace extension constants (libjpeg API)
and pixel formats (TurboJPEG API), which alow applications to specify that,

when decompressing to a 4-component RGB buffer, the unused byte should be set

to OXFF so that it can be interpreted as an opague alpha channel.

[5] Fixed regression issue whereby DevlL failed to build against libjpeg-turbo
because libjpeg-turbo's distributed version of jconfig.h contained an INLINE
macro, which conflicted with asimilar macro in DevIL. This macrois used only
internally when building libjpeg-turbo,

so it was moved into config.h.

[6] libjpeg-turbo will now correctly decompress erroneous CMY K/Y CCK JPEGs whose
K component is assigned a component ID of 1 instead of 4. Although these files

arein violation of the spec, other JPEG implementations handle them

correctly.

[7] Added ARM v6 and ARM V7 architectures to libjpeg.aand libturbojpeg.ain

the official libjpeg-turbo binary package for OS X, so that those libraries can
be used to build both OS X and iOS applications.

1.1.90 (1.2 betal)

[1] Added a Javawrapper for the TurboJPEG API. SeejavalREADME for more
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details.

[2] The TurboJPEG API can now be used to scale down images during
decompression.

[3] Added SIMD routines for RGB-to-grayscale color conversion, which
significantly improves the performance of grayscale JPEG compression from an
RGB source image.

[4] Improved the performance of the C color conversion routines, which are used
on platforms for which SIMD acceleration is not available.

[5] Added

afunction to the TurboJPEG API that performs lossless transforms.

This function isimplemented using the same back end as jpegtran, but it
performs transcoding entirely in memory and allows multiple transforms and/or
crop operations to be batched together, so the source coefficients only need to
beread once. Thisisuseful when generating image tiles from a single source
JPEG.

[6] Added tests for the new TurboJPEG scaled decompression and lossless
transform features to tjbench (the TurboJPEG benchmark, formerly called

"jpgtest™.)

[7] Added support for 4:4:0 (transposed 4:2:2) subsampling in TurboJPEG, which
was necessary in order for it to read 4:2:2 JPEG files that had been losslessly
transposed or rotated 90 degrees.

[8] All legacy VirtualGL code has been re-factored, and this has allowed
libjpeg-turbo, inits entirety, to be re-licensed under a BSD-style license.

[9] libjpeg-turbo can now be built with YASM.

[10] Added SIMD acceleration for ARM Linux and iOS platforms that
support
NEON instructions.

[11] Refactored the TurboJPEG C API and documented it using Doxygen. The
TurboJPEG 1.2 API uses pixel formats to define the size and component order of
the uncompressed source/destination images, and it includes a more efficient

version of TIBUFSIZE() that computes a worst-case JPEG size based on the level

of chrominance subsampling. The refactored implementation of the TurboJPEG API
now uses the libjpeg memory source and destination managers, which allows the
TurboJPEG compressor to grow the JPEG buffer as necessary.

[12] Eliminated errors in the output of jpegtran on Windows that occurred when
the application was invoked using 1/0O redirection

(jpegtran <input.jpg >output.jpg).
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[13] Theinclusion of libjpeg v7 and v8 emulation as well as arithmetic coding
support in libjpeg-turbo v1.1.0 introduced several new error constantsin
jerror.h, and these were mistakenly enabled for all emulation modes, causing
the error enum in libjpeg-turbo to sometimes have

different values than the

same enum in libjpeg. This represents an ABI incompatibility, and it caused
problems with rare applications that took specific action based on a particular
error value. The fix was to include the new error constants conditionally
based on whether libjpeg v7 or v8 emulation was enabled.

[14] Fixed an issue whereby Windows applications that used libjpeg-turbo would
fail to compileif the Windows system headers were included before jpeglib.h.
Thisissue was caused by a conflict in the definition of the INT32 type.

[15] Fixed 32-bit supplementary package for amd64 Debian systems, which was
broken by enhancements to the packaging systemin 1.1.

[16] When decompressing a JPEG image using an output colorspace of

JCS EXT_RGBX, JCS EXT_BGRX, JCS EXT_XBGR, or JCS_EXT_XRGB, libjpeg-turbo will
now set the unused byte to OxFF, which allows applications to interpret that

byte as an alpha channel (OxFF = opague).

[1] Fixed a1-pixel error in row O, column
21 of the luminance plane generated
by tjEncodeY UV ().

[2] libjpeg-turbo's accel erated Huffman decoder previously ignored unexpected
markers found in the middle of the JPEG data stream during decompression. It
will now hand off decoding of a particular block to the unaccel erated Huffman
decoder if an unexpected marker isfound, so that the unaccel erated Huffman
decoder can generate an appropriate warning.

[3] Older versions of MinGW64 prefixed symbol names with underscores by
default, which differed from the behavior of 64-bit Visual C++. MinGW64 1.0
has adopted the behavior of 64-bit Visual C++ asthe default, so to accommodate
this, the libjpeg-turbo SIMD function names are no longer prefixed with an
underscore when building with MinGW64. This means that, when building
libjpeg-turbo with older versions of MinGW64, you will now have to add
-fno-leading-underscore to the CFLAGS.

[4] Fixed aregression bug in the NSIS script that caused the Windows installer
build to fail when using
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the Visual Studio IDE.

[5] Fixed abug in jpeg_read_coefficients() whereby it would not initialize
cinfo->image_width and cinfo->image_height if libjpeg v7 or v8 emulation was
enabled. This specifically caused the jpegoptim program to fail if it was

linked against a version of libjpeg-turbo that was built with libjpeg v7 or v8
emulation.

[6] Eliminated excessive I/O overhead that occurred when reading BMP filesin
cipeg.

[7] Eliminated errors in the output of cjpeg on Windows that occurred when the
application was invoked using 1/0 redirection (cjpeg <inputfile >output.jpg).

[1] The algorithm used by the SIMD quantization function cannot produce correct
results when the JPEG quality is >= 98 and the fast integer forward DCT is

used. Thus, the non-SIMD quantization function is now used for those cases,

and libjpeg-turbo should now produce identical output to libjpeg v6b in all

cases.

[2] Despite the above, the fast integer forward DCT till degrades somewhat for
JPEG

qualities greater than 95, so the TurboJPEG wrapper will now automatically

use the slow integer forward DCT when generating JPEG images of quality 96 or
greater. This reduces compression performance by as much as 15% for these
high-quality images but is necessary to ensure that the images are perceptually
lossless. It also ensuresthat the library can avoid the performance pitfall

created by [1].

[3] Ported jpgtest.cxx to pure C to avoid the need for a C++ compiler.

[4] Fixed visual artifactsin grayscale JPEG compression caused by atypo in
the RGB-to-luminance lookup tables.

[5] The Windows distribution packages now include the libjpeg run-time programs
(cjpeg, etc))

[6] All packages now include jpgtest.

[7] The TurboJPEG dynamic library now uses versioned symbols.

[8] Added two new TurboJPEG API functions, tjEncodeY UV() and
tjDecompressToY UV (), to replace the somewhat hackish TJ YUV flag.
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1.0.90 (1.1 betad)

[1] Added emulation of the libjpeg v7 and
v8 APIsand ABIs. See
README-turbo.txt for more details. This feature was sponsored by CamTrace SAS.

[2] Created a new CMake-based build system for the Visual C++ and MinGW builds.

[3] Grayscale bitmaps can now be compressed from/decompressed to using the
TurboJPEG API.

[4] jpgtest can now be used to test decompression performance with existing
JPEG images.

[5] If the default install prefix (/opt/libjpeg-turbo) is used, then

'make install' now creates /opt/libjpeg-turbo/lib32 and

/opt/libj peg-turbo/lib64 sym links to duplicate the behavior of the binary
packages.

[6] All symbolsin the libjpeg-turbo dynamic library are now versioned, even
when the library is built with libjpeg v6b emulation.

[7] Added arithmetic encoding and decoding support (can be disabled with
configure or CMake options)

[8] Added aTJ YUV flag to the TurboJPEG API, which causes both the compressor
and decompressor to output planar YUV images.

[9] Added an extended version of tjDecompressHeader() to the TurboJPEG
API,

which alowsthe caller to determine the type of subsampling used in a JPEG
image.

[10] Added further protections against invalid Huffman codes.

[1] The Huffman decoder will now handle erroneous Huffman codes (for instance,
from a corrupt JPEG image.) Previoudly, these would cause libjpeg-turbo to
crash under certain circumstances.

[2] Fixed typo in SIMD dispatch routines that was causing 4:2:2 upsampling to
be used instead of 4:2:0 when decompressing JPEG images using SSE2 code.
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[3] configure script will now automatically determine whether the
INCOMPLETE_TYPES _BROKEN macro should be defined.

[1] 2983700: Further FreeBSD build tweaks (no longer necessary to specify
--host when configuring on a 64-bit system)

[2] Created symlinksin the Unix/Linux packages so that the TurboJPEG
include file can always be found in /opt/libjpeg-turbo/include, the 32-bit
static libraries can always be found in /opt/libjpeg-turbo/lib32, and the
64-bit static

libraries can always be found in /opt/libjpeg-turbo/lib64.

[3] The Unix/Linux distribution packages now include the libjpeg run-time
programs (cjpeg, etc.) and man pages.

[4] Created a 32-bit supplementary package for and64 Debian systems, which
contains just the 32-hit libjpeg-turbo libraries.

[5] Moved the libraries from */1ib32 to */lib in the i386 Debian package.

[6] Include distribution package for Cygwin

[7] No longer necessary to specify --without-simd on non-x86 architectures, and
unit tests now work on those architectures.

[1] 2982659, Fixed x86-64 build on FreeBSD systems

[2] 2988188: Added support for Windows 64-bit systems

[1] Added documentation to .deb packages

[2] 2968313: Fixed data corruption issues when decompressing large JPEG images
and/or using buffered I/O with the libj peg-turbo decompressor

0.0.90
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Initial release

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/Changel og.txt
No license file was found, but licenses were detected in source scan.

USING THE 13G JPEG LIBRARY

Thisfile was part of the Independent JPEG Group's software:

Copyright (C) 1994-2011, Thomas G. Lane, Guido Vollbeding.
Modifications:

Copyright (C) 2010, D. R. Commander.

For conditions of distribution and use, see the accompanying README file.

This file describes how to use the 1JG JPEG library within an application
program. Read it if you want to write a program that uses the library.

The file example.c provides heavily commented skeleton code for calling the
JPEG library. Also seejpeglib.h (the include file to be used by application
programs) for full details about data structures and function parameter lists.
The library source code, of course, isthe ultimate reference.

Note that there have been *magjor* changes from the application interface
presented by 1JG version 4 and earlier versions. The old design had several
inherent limitations, and it had accumulated alot of cruft

aswe added

features while trying to minimize application-interface changes. We have
sacrificed backward compatibility in the version 5 rewrite, but we think the
improvements justify this.

TABLE OF CONTENTS

Overview:

Functions provided by the library

Outline of typical usage

Basic library usage:

Data formats

Compression details

Decompression details

Mechanics of usage: include files, linking, etc
Advanced features:

Compression parameter selection
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Decompression parameter selection

Special color spaces

Error handling

Compressed data handling (source and destination managers)
1/O suspension

Progressive JPEG support

Buffered-image mode

Abbreviated datastreams and multiple images
Specia markers

Raw (downsampled) image data

Really raw data: DCT coefficients

Progress monitoring

Memory management

Memory usage

Library compile-time options

Portability considerations

Notes for MS-DOS implementors

Y ou should read at |east the overview and basic usage

sections before trying

to program with the library. The sections on advanced features can be read
if and when you need them.

OVERVIEW

Functions provided by the library

The 1JG JPEG library provides C code to read and write JPEG-compressed image
files. The surrounding application program receives or supplies image dataa
scanline at atime, using a straightforward uncompressed image format. All
details of color conversion and other preprocessing/postprocessing can be
handled by the library.

Thelibrary includes a substantial amount of code that is not covered by the

JPEG standard but is necessary for typical applications of JPEG. These
functions preprocess the image before JPEG compression or postprocessit after
decompression. They include colorspace conversion, downsampling/upsampling,
and color quantization. The application indirectly selects use of this code

by specifying the format in which it wishesto supply or receive image

data.

For example, if colormapped output is requested, then the decompression

library automatically invokes color quantization.

A wide range of quality vs. speed tradeoffs are possible in JPEG processing,
and even more so in decompression postprocessing. The decompression library
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provides multiple implementations that cover most of the useful tradeoffs,
ranging from very-high-quality down to fast-preview operation. On the
compression side we have generally not provided low-quality choices, since
compression is normally less time-critical. 1t should be understood that the
low-quality modes may not meet the JPEG standard's accuracy requirements,
nonethel ess, they are useful for viewers.

A word about functions * not* provided by thelibrary. We handle a subset of
the 1SO JPEG standard; most baseline, extended-sequential, and progressive
JPEG processes are supported. (Our subset includes all features now in common
use.) Unsupported 1SO options include:

* Hierarchical storage

* Losdless

JPEG

* DNL marker

* Nonintegral subsampling ratios

We support both 8- and 12-bit data precision, but thisis a compile-time
choice rather than a run-time choice; hence it is difficult to use both
precisionsin asingle application.

By itself, the library handles only interchange JPEG datastreams --- in
particular the widely used JFIF file format. Thelibrary can be used by
surrounding code to process interchange or abbreviated JPEG datastreams that
are embedded in more complex file formats. (For example, thislibrary is
used by the free LIBTIFF library to support JPEG compressionin TIFF.)

Outline of typical usage

The rough outline of a JFEG compression operation is:

Allocate and initialize a JPEG compression object

Specify the destination for the compressed data (eg, afile)

Set parameters for compression, including image size & colorspace
jpeg_start_compress(...);

while (scan lines remain to be written)

jpeg_write_scanlines(...);

jpeg_finish_compress(...);

Release

the JPEG compression object

A JPEG compression object holds parameters and working state for the JPEG
library. We make creation/destruction of the object separate from starting

or finishing compression of an image; the same object can be re-used for a
series of image compression operations. This makes it easy to re-use the
same parameter settings for a sequence of images. Re-use of a JPEG object
also has important implications for processing abbreviated JPEG datastreams,
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as discussed later.

Theimage data to be compressed is supplied to jpeg_write_scanlines() from
in-memory buffers. If the application is doing file-to-file compression,
reading image data from the source file is the application's responsibility.
The library emits compressed data by calling a " data destination manager”,
which typically will write the datainto afile; but the application can
provide its own destination manager to do something else.

Similarly, the rough outline of a JPEG
decompression operationis.

Allocate and initialize a JPEG decompression object
Specify the source of the compressed data (eg, afile)
Call jpeg_read header() to obtain image info

Set parameters for decompression

jpeg_start_decompress(...);

while (scan lines remain to be read)
jpeg_read_scanlines(...);
jpeg_finish_decompress(...);

Release the JPEG decompression object

Thisis comparable to the compression outline except that reading the
datastream header is a separate step. Thisis helpful because information
about the image's size, colorspace, etc is available when the application

selects decompression parameters. For example, the application can choose an
output scaling ratio that will fit the image into the available screen size.

The decompression library obtains compressed data by calling a data source
manager, which typically will read the data from afile; but other behaviors
can be obtained with a custom source manager. Decompressed datais delivered
into in-memory

buffers passed to jpeg_read_scanlines().

It is possible to abort an incomplete compression or decompression operation
by calling jpeg_abort(); or, if you do not need to retain the JPEG object,
simply release it by calling jpeg_destroy().

JPEG compression and decompression objects are two separate struct types.
However, they share some common fields, and certain routines such as
jpeg_destroy() can work on either type of object.

The JPEG library has no static variables: al state isin the compression

or decompression object. Thereforeit is possible to process multiple
compression and decompression operations concurrently, using multiple JPEG
objects.

Both compression and decompression can be done in an incremental memory-to-
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memory fashion, if suitable source/destination managers are used. See the
section on "1/O suspension” for more details.

BASIC LIBRARY USAGE

Data formats

Before diving into procedural details, it is helpful to understand
the
image data format that the JPEG library expects or returns.

The standard input image format is a rectangular array of pixels, with each

pixel having the same number of "component™ or "sample" values (color

channels). Y ou must specify how many components there are and the colorspace

interpretation of the components. Most applications will use RGB data

(three components per pixel) or grayscale data (one component per pixel).

PLEASE NOTE THAT RGB DATA IS THREE SAMPLES PER PIXEL, GRAYSCALE ONLY ONE.
A remarkable number of people manage to missthis, only to find that their

programs don't work with grayscale JPEG files.

Thereis no provision for colormapped input. JPEG files are always full-color
or full grayscale (or sometimes another colorspace such as CMYK). You can
feed in a colormapped image by expanding it to full-color format. However
JPEG often doesn't work very well with source data that has been colormapped,
because of dithering noise. Thisis discussed in more detail

inthe JPEG FAQ

and the other references mentioned in the README file.

Pixels are stored by scanlines, with each scanline running from left to

right. The component values for each pixel are adjacent in the row; for
example, R,G,B,R,G,B,R,G,B,... for 24-bit RGB color. Each scanlineisan
array of data type JSAMPLE --- which istypically "unsigned char", unless
you've changed jmorecfg.h. (Y ou can aso change the RGB pixel layout, say
to B,G,R order, by modifying jmorecfg.h. But see therestrictionslisted in
that file before doing so.)

A 2-D array of pixelsisformed by making alist of pointersto the starts of
scanlines; so the scanlines need not be physically adjacent in memory. Even

if you process just one scanline at atime, you must make a one-element

pointer array to conform to this structure. Pointersto JSAMPLE rows are of

type ISAMPROW, and the pointer to the pointer array is of type ISAMPARRAY .

The library accepts or supplies one or more complete scanlines per call.
It
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is not possible to process part of arow at atime. Scanlines are always
processed top-to-bottom. Y ou can process an entire image in one call if you
haveit al in memory, but usually it's simplest to process one scanline at
atime.

For best results, source data values should have the precision specified by
BITS IN_JSAMPLE (normally 8 bits). For instance, if you choose to compress
datathat's only 6 bits/channel, you should left-justify each valuein a

byte before passing it to the compressor. |f you need to compress data

that has more than 8 bits/channel, compile with BITS IN_JSAMPLE = 12.
(See"Library compile-time options’, later.)

The data format returned by the decompressor isthe samein al details,

except that colormapped output is supported. (Again, aJJPEG fileis never
colormapped. But you can ask the decompressor to perform on-the-fly color
guantization to deliver colormapped output.) If you request colormapped
output then the returned data array containsasingle

JSAMPLE per pixel;

itsvalue isan index into a color map. The color map is represented as

a2-D JSAMPARRAY inwhich each row holds the values of one color component,
that is, colormap[i][j] is the value of thei'th color component for pixel

value (map index) j. Note that since the colormap indexes are stored in
JSAMPLEs, the maximum number of colorsis limited by the size of ISAMPLE
(ie, at most 256 colors for an 8-bit JPEG library).

Compression details

Here we revisit the JPEG compression outline given in the overview.

1. Allocate and initialize a JPEG compression object.

A JPEG compression object is a"struct jpeg_compress_struct”. (It also has
abunch of subsidiary structures which are allocated via malloc(), but the
application doesn't control those directly.) This struct can be just alocal
variablein the calling routine, if asingle routine is going to execute the
whole JPEG compression sequence. Otherwiseit can be static or allocated
from malloc().

You

will also need a structure representing a JPEG error handler. The part

of thisthat the library cares about isa"struct jpeg_error_mgr". If you

are providing your own error handler, you'll typically want to embed the
jpeg_error_mgr struct in alarger structure; thisis discussed later under
"Error handling". For now we'll assume you are just using the default error
handler. The default error handler will print JPEG error/warning messages
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on stderr, and it will call exit() if afatal error occurs.

You must initialize the error handler structure, store a pointer to it into
the JPEG object's "err" field, and then call jpeg_create_compress() to
initialize the rest of the JPEG object.

Typical code for this step, if you are using the default error handler, is

struct jpeg_compress_struct cinfo;
struct jpeg_error_mgr jerr;

cinfo.err = jpeg_std_error(&jerr);
jpeg_create_compress(& cinfo);

jpeg_create_compress allocates a small amount of memory, so it could fail
if

you are out of memory. Inthat caseit will exit viathe error handler;
that's why the error handler must beinitialized first.

2. Specify the destination for the compressed data (eg, afile).

As previously mentioned, the JPEG library delivers compressed datato a
"data destination” module. The library includes one data destination
module which knows how to write to a stdio stream. Y ou can use your own
destination module if you want to do something else, as discussed later.

If you use the standard destination module, you must open the target stdio
stream beforehand. Typical code for this step looks like:

FILE * outfile;

if ((outfile = fopen(filename, "wb")) == NULL) {
fprintf(stderr, "can't open %s\n", filename);
exit(1);

}

jpeg_stdio_dest(&cinfo, outfile);

where the last line invokes the standard destination module.

WARNING: it iscritical that the binary compressed data be delivered to the
output file unchanged. On non-Unix systems the stdio library may

perform

newline trandation or otherwise corrupt binary data. To suppress this
behavior, you may need to use a"b" option to fopen (as shown above), or use
setmode() or another routine to put the stdio stream in binary mode. See
cjpeg.c and djpeg.c for code that has been found to work on many systems.
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You can select the data destination after setting other parameters (step 3),
if that's more convenient. Y ou may not change the destination between

calling jpeg_start_compress() and jpeg_finish_compress().

3. Set parameters for compression, including image size & colorspace.

Y ou must supply information about the source image by setting the following
fieldsin the JPEG object (cinfo structure):

image width Width of image, in pixels

image_height Height of image, in pixels

input_components Number of color channels (samples per pixel)
in_color_space Color space of source image

The image dimensions are, hopefully, obvious. JPEG supports image dimensions
of 1to 64K pixelsin

either direction. Theinput color spaceistypically

RGB or grayscale, and input_componentsis 3 or 1 accordingly. (See"Specia
color spaces', later, for moreinfo.) Thein_color_space field must be

assigned one of the ] COLOR_SPACE enum constants, typically JCS_RGB or
JCS_ GRAYSCALE.

JPEG has alarge number of compression parameters that determine how the
imageis encoded. Most applications don't need or want to know about all
these parameters. Y ou can set all the parameters to reasonabl e defaults by
calling jpeg_set_defaults(); then, if there are particular values you want

to change, you can do so after that. The "Compression parameter selection”
section tells about all the parameters.

You must setin_color_space correctly before calling jpeg_set_defaults(),
because the defaults depend on the source image colorspace. However the
other three source image parameters need not be valid until you call
jpeg_start_compress(). There'sno harmin calling jpeg_set_defaults() more
than

once, if that happens to be convenient.

Typical code for a24-bit RGB sourceimageis

cinfo.image_width = Width; /* image width and height, in pixels*/
cinfo.image_height = Height;

cinfo.input_components = 3; /* # of color components per pixel */
cinfo.in_color_space = JCS_RGB; /* colorspace of input image */

jpeg_set_defaults(& cinfo);
[* Make optional parameter settings here */
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4. jpeg_start_compress(...);

After you have established the data destination and set al the necessary
source image info and other parameters, call jpeg_start_compress() to begin
acompression cycle. Thiswill initiaize internal state, allocate working
storage, and emit the first few bytes of the JPEG datastream header.

Typical code:

jpeg_start_compress(& cinfo, TRUE);

The"TRUE" parameter ensures that a complete JPEG interchange datastream
will bewritten. Thisis appropriate in most cases. If you think you might
want to use an abbreviated datastream, read the section on abbreviated
datastreams,

below.

Once you have called jpeg_start_compress(), you may not alter any JPEG
parameters or other fields of the JPEG object until you have completed
the compression cycle.

5. while (scan lines remain to be written)
jpeg_write _scanlines(...);

Now write all the required image data by calling jpeg_write_scanlines()
one or more times. Y ou can pass one or more scanlinesin each call, up
to the total image height. In most applicationsit is convenient to pass
just one or afew scanlines at atime. The expected format for the passed
datais discussed under "Data formats', above.

Image data should be written in top-to-bottom scanline order. The JPEG spec
contains some weasel wording about how top and bottom are appli cation-defined
terms (a curious interpretation of the English language...) but if you want

your filesto be compatible with everyone else's, you WILL use top-to-bottom
order. If the source data must be read in bottom-to-top order, you can use

the JPEG library's

virtual array mechanism to invert the data efficiently.

Examples of this can be found in the sample application cjpeg.

The library maintains a count of the number of scanlines written so far
in the next_scanline field of the JPEG object. Usually you can just use
this variable as the loop counter, so that the loop test looks like

"while (cinfo.next_scanline < cinfo.image_height)".

Code for this step depends heavily on the way that you store the source data.
example.c shows the following code for the case of afull-size 2-D source
array containing 3-byte RGB pixels:
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JSAMPROW row_pointer[1]; /* pointer to asingle row */
int row_stride; /* physical row width in buffer */

row_stride = image _width * 3; /* JSAMPLES per row inimage_buffer */

while (cinfo.next_scanline < cinfo.image_height) {
row_pointer[0] = & image_buffer[cinfo.next_scanline * row_stride];
jpeg_write_scanlines(&cinfo, row_pointer, 1);

}

jpeg_write_scanlines() returns the number of scanlines actually

written.

Thiswill normally be equal to the number passed in, so you can usually

ignorethereturn value. Itisdifferent in just two cases:

* |f you try to write more scanlines than the declared image height,
the additional scanlines areignored.

* |f you use a suspending data destination manager, output buffer overrun
will cause the compressor to return before accepting al the passed lines.
Thisfeature is discussed under "1/O suspension”, below. The normal
stdio destination manager will NOT cause this to happen.

In any case, the return value is the same as the change in the value of

next_scanline.

6. jpeg_finish_compress(...);

After al the image data has been written, call jpeg_finish_compress() to
complete the compression cycle. Thisstep is ESSENTIAL to ensure that the
last bufferload of datais written to the data destination.

jpeg_finish_compress() also releases working memory associated with the JPEG
object.

Typical code:

jpeg_finish_compress(& cinfo);

If
using the stdio destination manager, don't forget to close the output
stdio stream (if necessary) afterwards.

If you have requested a multi-pass operating mode, such as Huffman code
optimization, jpeg_finish_compress() will perform the additional passes using
data buffered by the first pass. In this case jpeg_finish_compress() may take
quite awhile to complete. With the default compression parameters, this will
not happen.

Itisan error to call jpeg_finish_compress() before writing the necessary
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total number of scanlines. If you wish to abort compression, call
jpeg_abort() as discussed below.

After completing a compression cycle, you may dispose of the JPEG object

as discussed next, or you may use it to compress another image. In that case
return to step 2, 3, or 4 as appropriate. If you do not change the

destination manager, the new datastream will be written to the same target.

If you do not change any JPEG parameters, the new datastream will be written
with the same

parameters as before. Note that you can change the input image

dimensions freely between cycles, but if you change the input colorspace, you
should call jpeg_set_defaults() to adjust for the new colorspace; and then
you'll need to repeat all of step 3.

7. Release the JPEG compression object.

When you are done with a JPEG compression object, destroy it by calling
jpeg_destroy _compress(). Thiswill free all subsidiary memory (regardless of
the previous state of the object). Or you can call jpeg_destroy(), which

works for either compression or decompression objects --- this may be more
convenient if you are sharing code between compression and decompression
cases. (Actualy, these routines are equivalent except for the declared type

of the passed pointer. To avoid gripes from ANSI C compilers, jpeg_destroy()
should be passed aj_common_ptr.)

If you allocated the jpeg_compress_struct structure from malloc(), freeing
it isyour responsibility --- jpeg_destroy() won't. Ditto for

the error

handler structure.

Typical code:

jpeg_destroy _compress(& cinfo);

8. Aborting.

If you decide to abort a compression cycle before finishing, you can clean up
in either of two ways:

* |f you don't need the JPEG object any more, just call
jpeg_destroy _compress() or jpeg_destroy() to release memory. Thisis
legitimate at any point after calling jpeg_create_compress() --- in fact,
it's safe even if jpeg_create_compress() fails.

* |f you want to re-use the JPEG object, call jpeg_abort_compress(), or call
jpeg_abort() which works on both compression and decompression objects.
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Thiswill return the object to an idle state, releasing any working memory.
jpeg_abort() is alowed at any time after successful object creation.

Note that cleaning up the data destination, if required, is your
responsibility; neither of these routines will call term_destination().
(See "Compressed data handling”, below, for more about that.)

jpeg_destroy() and jpeg_abort() are the only safe

callsto make on a JPEG

object that has reported an error by calling error_exit (see "Error handling”
for moreinfo). Theinterna state of such an object islikely to be out of
whack. Either of these two routines will return the object to a known state.

Decompression details

Here we revisit the JPEG decompression outline given in the overview.
1. Allocate and initialize a JPEG decompression object.

Thisisjust likeinitialization for compression, as discussed above,
except that the object is a"struct jpeg_decompress_struct” and you
call jpeg_create_decompress(). Error handling is exactly the same.

Typical code:

struct jpeg_decompress_struct cinfo;
struct jpeg_error_mgr jerr;

cinfo.err = jpeg_std_error(&jerr);
jpeg_create_decompress(& cinfo);

(Both here and in the 1JG code, we usually use variable name "cinfo" for
both compression and decompression objects.)

2. Specify the source of the compressed data (eg, afile).

As previously mentioned,

the JPEG library reads compressed data from a " data

source" module. The library includes one data source module which knows how
to read from a stdio stream. 'Y ou can use your own source module if you want
to do something else, as discussed later.

If you use the standard source module, you must open the source stdio stream
beforehand. Typical code for this step looks like:
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FILE * infile;

if ((infile = fopen(filename, "rb")) == NULL) {
fprintf(stderr, "can't open %s\n", filename);
exit(1);

}

jpeg_stdio_src(&cinfo, infile);

where the last line invokes the standard source module.

WARNING: it iscritical that the binary compressed data be read unchanged.
On non-Unix systems the stdio library may perform newline trandation or
otherwise corrupt binary data. To suppress this behavior, you may need to use
a"b" option to fopen (as shown above), or use setmode() or another routine to
put the stdio stream in binary mode. See ¢jpeg.c and djpeg.c for code that

has been

found to work on many systems.

Y ou may not change the data source between calling jpeg_read_header() and
jpeg_finish_decompress(). If you wish to read a series of JPEG images from
asingle source file, you should repeat the jpeg_read header() to
jpeg_finish_decompress() sequence without reinitializing either the JPEG
object or the data source modul€; this prevents buffered input data from
being discarded.

3. Call jpeg_read header() to obtain image info.
Typical code for this step isjust
jpeg_read_header(&cinfo, TRUE);

Thiswill read the source datastream header markers, up to the beginning
of the compressed data proper. On return, the image dimensions and other
info have been stored in the JPEG object. The application may wish to
consult thisinformation before selecting decompression parameters.

More complex codeis necessary if

* A suspending data source is used --- in that case jpeg_read_header()
may return before it has read all the header data. See "1/O suspension”,
below. The normal stdio source manager will NOT cause this to happen.

* Abbreviated JPEG files are to be processed --- see the section on
abbreviated datastreams. Standard applications that deal only in
interchange JPEG files need not be concerned with this case either.

It is permissible to stop at this point if you just wanted to find out the
image dimensions and other header info for a JPEG file. In that case,
call jpeg_destroy() when you are done with the JPEG object, or call
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jpeg_abort() to return it to an idle state before selecting a new data
source and reading another header.

4. Set parameters for decompression.

jpeg_read header() sets appropriate default decompression parameters based on
the properties of the image (in particular, its colorspace). However, you

may well want to alter these defaults before beginning the decompression.

For example, the default is to produce full color output from a color file.

If you want colormapped output you must ask

for it. Other options allow the

returned image to be scaled and allow various speed/quality tradeoffsto be
selected. "Decompression parameter selection”, below, gives details.

If the defaults are appropriate, nothing need be done at this step.

Note that all default values are set by each call to jpeg_read header().
If you reuse a decompression object, you cannot expect your parameter
settings to be preserved across cycles, as you can for compression.

Y ou must set desired parameter values each time.

5. jpeg_start_decompress(...);

Once the parameter values are satisfactory, call jpeg_start_decompress() to
begin decompression. Thiswill initialize internal state, allocate working
memory, and prepare for returning data.

Typical codeisjust

jpeg_start_decompress(& cinfo);

If you have requested a multi-pass operating mode, such as 2-pass color
guantization, jpeg_start_decompress() will do everything needed before data
output can begin. In this casejpeg_start_decompress() may

take quite awhile

to complete. With a single-scan (non progressive) JPEG file and default
decompression parameters, this will not happen; jpeg_start_ decompress() will
return quickly.

After thiscall, the final output image dimensions, including any requested
scaling, are available in the JPEG object; so is the selected colormap, if
colormapped output has been requested. Useful fields include

output_width image width and height, as scaled
output_height
out_color_components # of color componentsin out_color_space
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output_components # of color components returned per pixel
colormap the selected colormap, if any
actual_number_of _colors number of entriesin colormap

output_componentsis 1 (a colormap index) when quantizing colors; otherwise it
equals out_color_components. It isthe number of JSAMPLE values that will be
emitted per pixel in the output arrays.

Typically you will need to alocate data buffers to hold the incoming image.
Y ou will need output_width * output_components

JSAMPLES per scanline in your

output buffer, and atotal of output_height scanlines will be returned.

Note: if you are using the JPEG library's internal memory manager to allocate
data buffers (as djpeg does), then the manager's protocol requires that you
request large buffers *before* calling jpeg_start_decompress(). Thisisa

little tricky since the output_ XXX fields are not normally valid then. You

can make them valid by calling jpeg_calc_output_dimensions() after setting the
relevant parameters (scaling, output color space, and quantization flag).

6. while (scan lines remain to be read)
jpeg_read_scanlines(...);

Now you can read the decompressed image data by calling jpeg_read scanlines()
one or more times. At each call, you pass in the maximum number of scanlines
to beread (ie, the height of your working buffer); jpeg_read scanlines()

will return up to that many lines. The return value is the number of lines
actually read. Theformat of the returned datais discussed

under "Data

formats', above. Don't forget that grayscale and color JPEGs will return
different data formats!

Image data is returned in top-to-bottom scanline order. If you must write
out the image in bottom-to-top order, you can use the JPEG library's virtua
array mechanism to invert the data efficiently. Examples of this can be
found in the sample application djpeg.

The library maintains a count of the number of scanlines returned so far

in the output_scanline field of the JPEG object. Usually you can just use
this variable as the loop counter, so that the loop test looks like

"while (cinfo.output_scanline < cinfo.output_height)". (Note that the test
should NOT be against image_height, unless you never use scaling. The
image_height field is the height of the original unscaled image.)

The return value always equal s the change in the value of output_scanline.

If you don't use a suspending data source, it is safe to assume that
jpeg_read _scanlines() reads at least one scanline
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per call, until the
bottom of the image has been reached.

If you use a buffer larger than one scanline, it isNOT safe to assume that
jpeg_read_scanlines() fillsit. (The current implementation returns only a
few scanlines per call, no matter how large a buffer you pass.) So you must
always provide aloop that calls jpeg_read scanlines() repeatedly until the
whole image has been read.

7. jpeg_finish_decompress(...);

After all the image data has been read, call jpeg_finish_decompress() to
complete the decompression cycle. This causes working memory associated
with the JPEG aobject to be rel eased.

Typical code:

jpeg_finish_decompress(& cinfo);

If using the stdio source manager, don't forget to close the source stdio
stream if necessary.

It isan error to call jpeg_finish_decompress() before reading the correct
total number of scanlines. If you wish to abort decompression, call
jpeg_abort() as discussed below.

After completing a decompression cycle, you may dispose of the

JPEG object as

discussed next, or you may use it to decompress another image. In that case
return to step 2 or 3 as appropriate. If you do not change the source
manager, the next image will be read from the same source.

8. Release the JPEG decompression object.

When you are done with a JPEG decompression object, destroy it by calling
jpeg_destroy_decompress() or jpeg_destroy(). The previous discussion of
destroying compression objects applies here too.

Typical code:

jpeg_destroy decompress(& cinfo);

9. Aborting.

Y ou can abort a decompression cycle by calling jpeg_destroy _decompress() or
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jpeg_destroy() if you don't need the JPEG object any more, or
jpeg_abort_decompress() or jpeg_abort() if you want to reuse the object.
The previous discussion of aborting compression cycles applies here too.

Mechanics of usage: include files, linking, etc

Applications using the JPEG library should include the header file jpeglib.h
to obtain

declarations of datatypes and routines. Before including
jpeglib.h, include system headers that define at least the typedefs FILE and
size t. On ANSI-conforming systems, including <stdio.h> is sufficient; on
older Unix systems, you may need <sys/types.h> to define size t.

If the application needsto refer to individual JPEG library error codes, also
include jerror.h to define those symboals.

jpeglib.h indirectly includes the files jconfig.h and jmorecfg.h. If you are
installing the JPEG header filesin a system directory, you will want to
install all four files: jpeglib.h, jerror.h, jconfig.h, jmorecfg.h.

The most convenient way to include the JPEG code into your executable program
isto prepare alibrary file ("libjpeg.a’, or a corresponding name on non-Unix
machines) and referenceit at your link step. If you use only half of the

library (only compression or only decompression), only that much code will be
included from the library, unless your linker is hopelessly brain-damaged.

The

supplied makefiles build libjpeg.a automatically (see install.txt).

While you can build the JPEG library as ashared library if the whim strikes
you, we don't really recommend it. The trouble with shared librariesis that
at some point you'll probably try to substitute a new version of the library
without recompiling the calling applications. That generally doesn't work
because the parameter struct declarations usually change with each new
version. In other words, the library's API is*not* guaranteed binary
compatible across versions; we only try to ensure source-code compatibility.
(In hindsight, it might have been smarter to hide the parameter structs from
applications and introduce a ton of access functionsinstead. Too late now,
however.)

On some systems your application may need to set up asignal handler to ensure
that temporary files are deleted if the program isinterrupted. Thisis most

critical if you are on MS-DOS and use the jmemdos.c memory manager back end;
it

will try to grab extended memory for temp files, and that space will NOT be
freed automatically. See cjpeg.c or djpeg.c for an example signal handler.
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It may be worth pointing out that the core JPEG library does not actually

require the stdio library: only the default source/destination managers and

error handler need it. Y ou can use the library in a stdio-less environment

if you replace those modules and use jmemnobs.c (or another memory manager of
your own devising). More info about the minimum system library requirements
may be found in jinclude.h.

ADVANCED FEATURES

Compression parameter selection

This section describes all the optional parameters you can set for JPEG
compression, aswell asthe "helper" routines provided to assist in this
task. Proper setting of some parameters requires detailed understanding
of the JPEG standard; if you don't know what a parameter isfor, it's best
not to mess with it! See REFERENCES

in the README file for pointers to

more info about JPEG.

It'sagood ideato call jpeg_set_defaults() first, even if you plan to set

all the parameters; that way your code is more likely to work with future JPEG
libraries that have additional parameters. For the same reason, we recommend
you use a hel per routine where one is provided, in preference to twiddling
cinfo fields directly.

The helper routines are:

jpeg_set defaults (j_compress ptr cinfo)

This routine sets all JPEG parameters to reasonable defaults, using
only the input image's color space (field in_color_space, which must
aready be set in cinfo). Many applications will only need to use
this routine and perhaps jpeg_set_quality().

jpeg_set _colorspace (j_compress ptr cinfo, J COLOR_SPA CE colorspace)
Sets the JPEG file's colorspace (field jpeg_color_space) as specified,

and sets other col or-space-dependent parameters appropriately. See
"Special color spaces’, below, before using this. A large number of
parameters,

including all per-component parameters, are set by this

routine; if you want to twiddle individual parameters you should call

jpeg_set_colorspace() before rather than after.

jpeg_default_colorspace (j_compress_ptr cinfo)
Selects an appropriate JPEG colorspace based on cinfo->in_color_space,
and callsjpeg_set_colorspace(). Thisis actually a subroutine of
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jpeg_set defaults(). It's broken out in case you want to change
just the col orspace-dependent JPEG parameters.

jpeg_set_quality (j_compress ptr cinfo, int quality, boolean force_baseline)
Constructs JPEG quantization tables appropriate for the indicated
quality setting. The quality value is expressed on the 0..100 scale
recommended by 1JG (cjpeg's "-quality" switch uses this routine).
Note that the exact mapping from quality values to tables may change
in future 1JG releases as more is learned about DCT quantization.
If the force_baseline parameter is TRUE, then the quantization table
entries are constrained to
the range 1..255 for full JPEG baseline
compatibility. Inthe current implementation, this only makes a
difference for quality settings below 25, and it effectively prevents
very small/low quality files from being generated. The 1JG decoder
is capable of reading the non-baseline files generated at low quality
settings when force baseline is FALSE, but other decoders may not be.

jpeg_set linear_quality (j_compress ptr cinfo, int scale factor,
boolean force_baseline)

Same asjpeg_set_quality() except that the generated tables are the
sampl e tables given in the JPEC spec section K.1, multiplied by the
specified scale factor (which is expressed as a percentage; thus
scale_factor = 100 reproduces the spec's tables). Note that larger
scale factors give lower quality. Thisentry point is useful for
conforming to the Adobe PostScript DCT conventions, but we do not
recommend linear scaling as a user-visible quality scale otherwise.
force_baseline again constrains the computed
table entries to 1..255.

int jpeg_quality _scaling (int quality)

Converts avalue on the 1JG-recommended quality scale to alinear
scaling percentage. Note that this routine may change or go away
in future releases --- 1JG may choose to adopt a scaling method that
can't be expressed as a simple scalar multiplier, in which case the
premise of this routine collapses. Caveat user.

jpeg_default_qtables (j_compress ptr cinfo, boolean force_baseline)
[libjpeg v7+ API/ABI emulation only]
Set default quantization tables with linear q_scale factor[] values
(see below).

jpeg_add quant_table (j_compress ptr cinfo, int which_tbl,
const unsigned int *basic_table,
int scale factor, boolean force baseline)
Allows an arbitrary quantization table to be created. which_tbl
indicates which table dot tofill. basic_table pointsto an array
of 64 unsigned ints given in normal array order. These valuesare
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multiplied by scale factor/100 and then clamped to the range
1..65535

(or to 1..255 if force_baselineis TRUE).

CAUTION: prior to library version 6a, jpeg_add_quant_table expected
the basic table to be given in JPEG zigzag order. If you need to

write code that works with either older or newer versions of this
routine, you must check the library version number. Something like
"#if JPEG_LIB_VERSION >= 61" istheright test.

jpeg_simple progression (j_compress_ptr cinfo)

Generates a default scan script for writing a progressive-JPEG file.

Thisis the recommended method of creating a progressivefile,

unless you want to make a custom scan sequence. Y ou must ensure that
the JPEG color spaceis set correctly before calling this routine.

Compression parameters (cinfo fields) include:

J DCT_METHOD dct_method

Selects the algorithm used for the DCT step. Choices are:

JDCT_ISLOW: slow but accurate integer algorithm

JDCT_IFAST: faster, less accurate integer method

JDCT_FLOAT: floating-point method

JDCT_DEFAULT: default method (normally
JDCT_ISLOW)

JDCT_FASTEST: fastest method (normally JDCT_IFAST)
The FLOAT method is very dlightly more accurate than the | SLOW method,
but may give different results on different machines due to varying
roundoff behavior. The integer methods should give the same results
on all machines. On machines with sufficiently fast FP hardware, the
floating-point method may also be the fastest. The IFAST method is
considerably less accurate than the other two; its use is not
recommended if high quality isaconcern. JDCT_DEFAULT and
JDCT_FASTEST are macros configurable by each installation.

J COLOR_SPACE jpeg_color_space

int num_components

The JPEG color space and corresponding number of components; see
"Special color spaces’, below, for moreinfo. We recommend using
jpeg_set_color_space() if you want to change these.

boolean optimize_coding
TRUE causes the compressor to compute optimal Huffman coding tables

for theimage. Thisrequires an extra pass over the data and
therefore

costs agood deal of space and time. The default is
FALSE, which tells the compressor to use the supplied or default
Huffman tables. In most cases optimal tables save only afew percent
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of file size compared to the default tables. Note that when thisis
TRUE, you need not supply Huffman tables at all, and any you do
supply will be overwritten.

unsigned int restart_interval

int restart_in_rows

To emit restart markersin the JPEG file, set one of these nonzero.
Set restart_interval to specify the exact interval in MCU blocks.

Set restart_in_rows to specify theinterval in MCU rows. (If
restart_in_rowsisnot 0, then restart_interval is set after the

image width in MCUsis computed.) Defaults are zero (no restarts).
One restart marker per MCU row is often agood choice.

NOTE: the overhead of restart markersis higher in grayscale JPEG
filesthan in color files, and MUCH higher in progressive JPEGs.

If you use restarts, you may want to use larger intervalsin
those

cases.

const jpeg_scan_info * scan_info

int num_scans

By default, scan_info is NULL; this causes the compressor to write a
single-scan sequential JPEG file. If not NULL, scan_info pointsto
an array of scan definition records of length num_scans. The
compressor will then write a JPEG file having one scan for each scan
definition record. Thisisused to generate noninterleaved or
progressive JPEG files. Thelibrary checks that the scan array
defines avalid JPEG scan sequence. (jpeg_simple progression creates
asuitable scan definition array for progressive JPEG.) Thisis
discussed further under "Progressive JPEG support”.

int smoothing_factor

If non-zero, the input image is smoothed; the value should be 1 for
minimal smoothing to 100 for maximum smoothing. Consult jcsample.c
for details of the smoothing algorithm. The default is zero.

boolean write JFIF_header

If TRUE, a JFIF APPO marker is emitted. jpeg_set defaults() and
jpeg_set_colorspace() set this

TRUE if a JFIF-legal JPEG color space

(ie, YCbCr or grayscale) is selected, otherwise FALSE.

UINT8 JFIF_major_version

UINT8 JFIF_minor_version

The version number to be written into the JFIF marker.

jpeg_set defaults() initializes the version to 1.01 (major=minor=1).
Y ou should set it to 1.02 (major=1, minor=2) if you plan to write
any JFIF 1.02 extension markers.
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UINT8 density_unit

UINT16 X_density

UINT16 Y_density

The resolution information to be written into the JFIF marker;
not used otherwise. density unit may be O for unknown,

1 for dots/inch, or 2 for dots’‘cm. The default valuesare 0,1,1
indicating square pixels of unknown size.

boolean write_ Adobe _marker

If TRUE, an Adobe APP14 marker is emitted. jpeg_set defaults() and
jpeg_set_colorspace() set this TRUE if JPEG color space RGB, CMYK,
or YCCK is selected, otherwise FALSE. Itisgenerally abad idea

to set both write JFIF_header and write_Adobe marker. In fact,

you probably shouldn't change the default settings

a all --- the

default behavior ensures that the JPEG file's color space can be
recoghized by the decoder.

JQUANT_TBL * quant_tbl_ptrs§NUM_QUANT_TBLS]

Pointers to coefficient quantization tables, one per table dlot,

or NULL if no tableis defined for adlot. Usually these should

be set via one of the above helper routines; jpeg_add_quant_table()
isgeneral enough to define any quantization table. The other
routines will set up table slot 0 for luminance quality and table

slot 1 for chrominance.

int g _scale factorfNUM_QUANT _TBLSY|

[libjpeg v7+ API/ABI emulation only]

Linear quantization scaling factors (0-100, default 100)

for use with jpeg_default_qtables().

See rdswitch.c and cjpeg.c for an example of usage.

Note that the q_scale factor[] values use "linear" scales, so JPEG
quality levels chosen by the user must be converted to these scales
using jpeg_quality _scaling(). Hereisan example that corresponds to
¢jpeg -quality 90,70:

jpeg_set_defaults(cinfo);

/*

Set luminance quality 90. */

cinfo->q_scale factor[0] = jpeg_quality_scaling(90);
/* Set chrominance quality 70. */

cinfo->q_scale factor[1] = jpeg_quality_scaling(70);

jpeg_default_qgtables(cinfo, force baseline);

CAUTION: Setting separate quality levels for chrominance and luminance
ismainly only useful if chrominance subsampling is disabled. 2x2
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chrominance subsampling (AKA "4:2:0") is the default, but you can
explicitly disable subsampling as follows:

cinfo->comp_info[0].v_samp_factor = 1,
cinfo->comp_info[0].h_samp_factor = 1;

JHUFF_TBL * dc_huff_tbl_ptrsfNUM_HUFF_TBLS]
JHUFF_TBL * ac_huff_tbl_ptr§NUM_HUFF_TBLS]
Pointers to Huffman coding tables, one per table slot, or NULL if
no tableis defined for aslot. Slots0 and 1 arefilled with the
JPEG sample tables by jpeg_set defaults(). If you need to allocate
more table structures, jpeg_alloc_huff_table() may be used.
Note that optimal Huffman tables can be computed for an image
by setting optimize_coding,
as discussed above; there's seldom
any need to mess with providing your own Huffman tables.

[libjpeg v7+ API/ABI emulation only]

The actual dimensions of the JPEG image that will be written to the file are
given by the following fields. These are computed from the input image
dimensions and the compression parameters by jpeg_start_compress(). You can
also cal jpeg_calc_jpeg _dimensions() to obtain the values that will result

from the current parameter settings. This can be useful if you are trying

to pick ascaling ratio that will get close to adesired target size.

JDIMENSION jpeg_width Actual dimensions of output image.
JDIMENSION jpeg_height

Per-component parameters are stored in the struct cinfo.comp_info[i] for
component number i. Note that components here refer to components of the
JPEG color space, *not* the source image color space. A suitably large
comp_info[] array is allocated by jpeg_set_defaults(); if you choose not

to use that routine, it's up to you

to allocate the array.

int component_id

The one-byte identifier code to be recorded in the JPEG file for
this component. For the standard color spaces, we recommend you
leave the default values alone.

int h_samp_factor

int v_samp_factor

Horizontal and vertical sampling factors for the component; must
be 1..4 according to the JPEG standard. Note that larger sampling
factors indicate a higher-resol ution component; many people find
this behavior quite unintuitive. The default values are 2,2 for
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luminance components and 1,1 for chrominance components, except
for grayscale where 1,1 is used.

int quant_tbl_no
Quantization table number for component. The default valueis
0 for luminance components and 1 for chrominance components.

int dc_tbl_no
intac tbl_no

DC and AC entropy coding table numbers. The default values are
0 for luminance components and 1 for chrominance components.

int component_index

Must equal the component'sindex in comp_info[]. (Beginningin
release

v6, the compressor library will fill thisin automatically;

you don't have to.)

Decompression parameter selection

Decompression parameter selection is somewhat simpler than compression
parameter selection, since al of the JPEG internal parameters are

recorded in the source file and need not be supplied by the application.
(Unless you are working with abbreviated files, in which case see
"Abbreviated datastreams’, below.) Decompression parameters control
the postprocessing done on the image to deliver it in aformat suitable

for the application's use. Many of the parameters control speed/quality
tradeoffs, in which faster decompression may be obtained at the price of
apoorer-quality image. The defaults select the highest quality (slowest)
processing.

The following fields in the JPEG object are set by jpeg_read header() and
may be useful to the application in choosing decompression parameters:

JDIMENSION image width Width and height of

image

JDIMENSION image_height

int num_components Number of color components

J COLOR_SPACE jpeg_color_space Colorspace of image

boolean saw_JFIF_marker TRUE if a JFIF APPO marker was seen
UINT8 JFIF_major_version Version information from J-IF marker
UINT8 JFIF_minor_version
UINT8 density_unit Resolution data from JFIF marker
UINT16 X_density
UINT16 Y_density

boolean saw_Adobe marker TRUE if an Adobe APP14 marker was seen
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UINT8 Adobe_transform Color transform code from Adobe marker

The JPEG color space, unfortunately, is something of a guess since the JPEG
standard proper does not provide away to record it. In practice most files
adhere to the JFIF or Adobe conventions, and the decoder will recognize these
correctly. See "Special color spaces’, below, for more info.

The decompression parameters that determine the basic properties of the
returned image are:

J COLOR_SPACE out_color_space

Output color space. jpeg_read header() sets an appropriate default
based

on jpeg_color_space; typically it will be RGB or grayscale.

The application can change this field to request output in a different
colorspace. For example, setitto JCS_ GRAY SCALE to get grayscale
output from acolor file. (Thisisuseful for previewing: grayscale
output is faster than full color since the color components need not

be processed.) Note that not all possible color space transforms are
currently implemented; you may need to extend jdcolor.c if you want an
unusual conversion.

unsigned int scale_num, scale_denom
Scale the image by the fraction scale_num/scale_denom. Default is
1/1, or no scaling. Currently, the only supported scaling ratios
are M/8 with all M from 1 to 16, or any reduced fraction thereof (such
as 1/2, 3/4, etc.) (Thelibrary design alowsfor arbitrary
scaling ratios but thisis not likely to be implemented any time soon.)
Smaller scaling ratios permit significantly faster decoding since
fewer pixels need be processed and asimpler IDCT
method can be used.

boolean quantize colors
If set TRUE, colormapped output will be delivered. Default is FALSE,
meaning that full-color output will be delivered.

The next three parameters are relevant only if quantize colorsis TRUE.

int desired_number_of colors

Maximum number of colors to use in generating a library-supplied color
map (the actual number of colorsisreturned in a different field).
Default 256. Ignored when the application suppliesits own color map.

boolean two_pass_quantize
If TRUE, an extra pass over the image is made to select a custom color
map for theimage. This usually looks alot better than the one-size-
fits-all colormap that is used otherwise. Default is TRUE. Ignored
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when the application supplies its own color map.

J DITHER_MODE dither_mode

Selects color dithering method. Supported values are:
JDITHER_NONE no dithering: fast, very low quality
JDITHER_ORDERED ordered dither: moderate speed and quality
JDITHER_FS Floyd-Steinberg

dither: slow, high quality

Default isJIDITHER_FS. (At present, ordered dither isimplemented
only in the single-pass, standard-colormap case. If you ask for
ordered dither when two_pass _quantize is TRUE or when you supply
an external color map, you'll get F-S dithering.)

When quantize_colorsis TRUE, the target color map is described by the next
two fields. colormapissetto NULL by jpeg read header(). The application
can supply a color map by setting colormap non-NULL and setting
actual_number_of _colorsto the map size. Otherwise, jpeg_start_decompress()
selects a suitable color map and sets these two fields itself.

[Implementation restriction: at present, an externally supplied colormap is
only accepted for 3-component output color spaces.]

JSAMPARRAY colormap

The color map, represented as a 2-D pixel array of out_color_components
rows and actual_number_of_colors columns. Ignored if not quantizing.
CAUTION: if the JPEG library creates its own colormap, the storage
pointed

to by thisfield isreleased by jpeg_finish_decompress().

Copy the colormap somewhere elsefirgt, if you want to saveit.

int actual_number_of colors
The number of colorsin the color map.

Additional decompression parameters that the application may set include:

J DCT_METHOD dct_method
Selects the algorithm used for the DCT step. Choices are the same
as described above for compression.

boolean do_fancy_upsampling

If TRUE, do careful upsampling of chroma components. 1f FALSE,
afaster but sloppier method isused. Defaultis TRUE. The visual
impact of the sloppier method is often very small.

boolean do_block_smoothing

If TRUE, interblock smoothing is applied in early stages of decoding
progressive JPEG files; if FALSE, not. Defaultis TRUE. Early
progression stages ook "fuzzy" with smoothing, "blocky" without.
In any case, block smoothing ceases to be applied after the first few
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AC coefficients are known to full accuracy, so it isrelevant only
when using
buffered-image mode for progressive images.

boolean enable 1pass quant

boolean enable_external_quant

boolean enable 2pass quant

These are significant only in buffered-image mode, which is
described in its own section below.

The output image dimensions are given by the following fields. These are
computed from the source image dimensions and the decompression parameters
by jpeg_start _decompress(). You can also cal jpeg_calc_output_dimensions()
to obtain the values that will result from the current parameter settings.

This can be useful if you are trying to pick a scaling ratio that will get

closeto adesired target size. It'salso important if you are using the

JPEG library's memory manager to allocate output buffer space, because you
are supposed to request such buffers *before* jpeg_start decompress().

JDIMENSION output_width Actual dimensions of output image.
JDIMENSION output_height

int out_color_components Number of color componentsin out_color_space.
int output_components Number

of color components returned.

int rec_outbuf _height Recommended height of scanline buffer.

When quantizing colors, output_componentsis 1, indicating a single color map
index per pixel. Otherwiseit equals out_color_components. The output arrays
are required to be output_width * output_components JSAMPLEs wide.

rec_outbuf height is the recommended minimum height (in scanlines) of the
buffer passed to jpeg_read scanlines(). If the buffer is smaller, the

library will still work, but time will be wasted due to unnecessary data
copying. In high-quality modes, rec_outbuf_height is always 1, but some
faster, lower-quality modes set it to larger values (typically 2 to 4).

If you are going to ask for a high-speed processing mode, you may as well
go to the trouble of honoring rec_outbuf _height so asto avoid data copying.
(An output buffer larger than rec_outbuf height linesis OK, but won't
provide any material speed improvement over that height.)

Special color spaces

The
JPEG standard itself is " color blind" and doesn't specify any particular
color space. It iscustomary to convert color data to aluminance/chrominance
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color space before compressing, since this permits greater compression. The
existing de-facto JPEG file format standards specify Y CbCr or grayscale data
(JFIF), or grayscale, RGB, YCbCr, CMYK, or YCCK (Adobe). For specia
applications such as multispectral images, other color spaces can be used,

but it must be understood that such files will be unportable.

The JPEG library can handle the most common colorspace conversions (namely

RGB <=> Y CbCr and CMYK <=> YCCK). It can also deal with data of an unknown
color space, passing it through without conversion. If you deal extensively

with an unusual color space, you can easily extend the library to understand
additional color spaces and perform appropriate conversions.

For compression, the source data's color spaceis specified by field
in_color_space. Thisis

transformed to the JPEG file's color space given

by jpeg_color_space. jpeg_set defaults() chooses a reasonable JPEG color
space depending onin_color_space, but you can override this by calling
jpeg_set_colorspace(). Of course you must select a supported transformation.
jecolor.c currently supports the following transformations:

RGB => YCbCr

RGB => GRAYSCALE

Y CbCr => GRAYSCALE

CMYK =>YCCK

plusthe null transforms: GRAY SCALE => GRAY SCALE, RGB => RGB,
YCbCr => YCbCr, CMYK =>CMYK, YCCK => YCCK, and UNKNOWN => UNKNOWN.

The de-facto file format standards (JFIF and Adobe) specify APPn markers that
indicate the color space of the JPEG file. It isimportant to ensure that

these are written correctly, or omitted if the JPEG file's color spaceis not

one of the ones supported by the de-facto standards. jpeg_set colorspace()

will set the compression parameters to include or omit the APPn markers
properly, solong asit istold the truth about the JPEG color space.

For example, if you are

writing some random 3-component color space without

conversion, don't try to fake out the library by setting in_color_space and
jpeg_color_space to JCS_Y ChCr; use JCS_UNKNOWN. You may want to write an
APPn marker of your own devising to identify the colorspace --- see " Special
markers', below.

When told that the color spaceis UNKNOWN, the library will default to using
luminance-quality compression parameters for all color components. Y ou may
well want to change these parameters. See the source code for
jpeg_set_colorspace(), in jcparam.c, for details.

For decompression, the JPEG fil€'s color spaceisgivenin jpeg_color_space,
and thisistransformed to the output color space out_color_space.

jpeg_read header's setting of jpeg_color_space can berelied on if thefile
conforms to JFIF or Adobe conventions, but otherwise it is no better than a
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guess. If you know the JPEG file's color space for certain, you can override
jpeg_read header's guess by setting jpeg_color_space. jpeg_read header

also
selects a default output color space based on (its guess of) jpeg_color_space;
set out_color_space to override this. Again, you must select a supported
transformation. jdcolor.c currently supports

YCbCr => RGB

Y CbCr => GRAYSCALE

RGB => GRAYSCALE

GRAYSCALE => RGB

YCCK =>CMYK
aswell asthe null transforms. (Since GRAY SCALE=>RGB is provided, an
application can force grayscale JPEGs to look like color JPEGsif it only
wants to handle one case.)

The two-pass color quantizer, jquant2.c, is specialized to handle RGB data
(it weights distances appropriately for RGB colors). You'll need to modify
the code if you want to use it for non-RGB output color spaces. Note that
jquant2.c is used to map to an application-supplied colormap as well as for
the normal two-pass colormap selection process.

CAUTION: it appears that Adobe Photoshop writes inverted datain CMYK JPEG
files: O represents 100% ink coverage, rather than 0% ink as you'd expect.
Thisisarguably abugin

Photoshop, but if you need to work with Photoshop
CMYK files, you will haveto deal with it in your application. We cannot
"fix" thisin the library by inverting the data during the CMY K<=>Y CCK
transform, because that would break other applications, notably Ghostscript.
Photoshop versions prior to 3.0 write EPS files containing JPEG-encoded CMY K
datain the sameinverted-Y CCK representation used in bare JPEG files, but
the surrounding PostScript code performs an inversion using the PS image
operator. | am told that Photoshop 3.0 will write uninverted YCCK in

EPS/JPEG files, and will omit the PS-level inversion. (But the data

polarity used in bare JPEG files will not changein 3.0.) In either case,
the JPEG library must not invert the data itself, or else Ghostscript would

read these EPS filesincorrectly.

Error handling

When the default error handler is used, any error detected inside the JPEG
routines will cause a message to be printed on stderr, followed by exit().
You

can supply your own error handling routines to override this behavior

and to control the treatment of nonfatal warnings and trace/debug messages.
Thefile example.c illustrates the most common case, which isto have the
application regain control after an error rather than exiting.
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The JPEG library never writes any message directly; it always goes through

the error handling routines. Three classes of messages are recognized:

* Fatal errors: the library cannot continue.

* Warnings: the library can continue, but the dataiis corrupt, and a
damaged output image is likely to result.

* Trace/informational messages. These come with atrace level indicating
the importance of the message; you can control the verbosity of the
program by adjusting the maximum trace level that will be displayed.

You may, if you wish, simply replace the entire JPEG error handling module
(jerror.c) with your own code. However, you can avoid code duplication by
only replacing some of the

routines depending on the behavior you need.
Thisisaccomplished by calling jpeg_std_error() as usual, but then overriding
some of the method pointersin the jpeg_error_mgr struct, asillustrated by
example.c.

All of the error handling routines will receive a pointer to the JPEG object
(aj_common_ptr which pointsto either ajpeg_compress_struct or a
jpeg_decompress_struct; if you need to tell which, test theis_decompressor
field). Thisstruct includes a pointer to the error manager struct in its

"err" field. Frequently, custom error handler routines will need to access
additional datawhich is not known to the JPEG library or the standard error
handler. The most convenient way to do thisisto embed either the JPEG
object or the jpeg_error_mgr struct in alarger structure that contains
additional fields; then casting the passed pointer provides access to the
additional fields. Again, see example.c for oneway to do it. (Beginning
with 1JG version 6b, there is also avoid pointer

"client_data' in each

JPEG object, which the application can also use to find related data.

The library does not touch client_data at all.)

Theindividual methods that you might wish to override are:

error_exit (j_common_ptr cinfo)

Receives control for afatal error. Information sufficient to
generate the error message has been stored in cinfo->err; call
output_message to display it. Control must NOT return to the caller;
generally thisroutine will exit() or longjmp() somewhere.

Typicaly you would override this routine to get rid of the exit()
default behavior. Note that if you continue processing, you should
clean up the JPEG object with jpeg_abort() or jpeg_destroy().

output_message (j_common_ptr cinfo)

Actual output of any JPEG message. Override this to send messages
somewhere other than stderr. Note that this method does not know
how to generate a message, only where to send it.
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format_message (j_common_ptr cinfo, char * buffer)

Constructs a readable error

message string based on the error info

stored in cinfo->err. This method is called by output_message. Few
applications should need to override this method. One possible

reason for doing so is to implement dynamic switching of error message
language.

emit_message (j_common_ptr cinfo, int msg_level)

Decide whether or not to emit awarning or trace message; if so,
calls output_message. The main reason for overriding this method
would be to abort on warnings. msg_level is-1 for warnings,

0 and up for trace messages.

Only error_exit() and emit_message() are called from the rest of the JPEG
library; the other two are internal to the error handler.

The actual message texts are stored in an array of strings which is pointed to
by the field err->jpeg_message table. The messages are numbered from O to
err->last_jpeg_message, and it is these code numbers that are used in the
JPEG library code. You could replace the message texts (for instance, with
messages in French or German)

by changing the message table pointer. See
jerror.h for the default texts. CAUTION: thistable will almost certainly
change or grow from one library version to the next.

It may be useful for an application to add its own message texts that are

handled by the same mechanism. The error handler supports a second "add-on"
message table for this purpose. To define an addon table, set the pointer
err->addon_message table and the message numbers err->first_addon_message and
err->last_addon_message. If you number the addon messages beginning at 1000

or so, you won't have to worry about conflicts with the library's built-in

messages. See the sample applications cjpeg/djpeg for an example of using

addon messages (the addon messages are defined in cderror.h).

Actual invocation of the error handler is done via macros defined in jerror.h:
ERREXITn(...) for fatal errors

WARNMSN(...) for corrupt-data warnings

TRACEMSN(...) for trace and informational messages.

These macros store the message

code and any additional parametersinto the

error handler struct, then invoke the error_exit() or emit_message() method.
The variants of each macro are for varying numbers of additional parameters.
The additional parameters are inserted into the generated message using
standard printf() format codes.

Seejerror.h and jerror.c for further details.
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Compressed data handling (source and destination managers)

The JPEG compression library sends its compressed data to a "destination
manager" module. The default destination manager just writes the datato a
memory buffer or to a stdio stream, but you can provide your own manager to
do something else. Similarly, the decompression library calls a"source
manager” to obtain the compressed data; you can provide your own source
manager if you want the data to come from somewhere other than a memory
buffer or a stdio stream.

In both cases, compressed data is processed a bufferload

at atime: the

destination or source manager provides awork buffer, and the library invokes
the manager only when the buffer isfilled or emptied. (You could definea
one-character buffer to force the manager to be invoked for each byte, but
that would be rather inefficient.) The buffer's size and location are
controlled by the manager, not by the library. For example, the memory
source manager just makes the buffer pointer and length point to the original
datain memory. In this case the buffer-reload procedure will be invoked
only if the decompressor ran off the end of the datastream, which would
indicate an erroneous datastream.

The work buffer is defined as an array of datatype JOCTET, which is generally
"char" or "unsigned char". On amachine where char is not exactly 8 bits
wide, you must define JOCTET as awider data type and then modify the data
source and destination modules to transcribe the work arrays into 8-bit units
on external storage.

A data destination manager
struct contains a pointer and count defining the
next byte to write in the work buffer and the remaining free space:

JOCTET * next_output_byte; /* => next byte to write in buffer */
size tfree in_buffer;  /* # of byte spacesremaining in buffer */

The library increments the pointer and decrements the count until the buffer
isfilled. The manager's empty_output_buffer method must reset the pointer
and count. The manager is expected to remember the buffer's starting address
and total sizein private fields not visible to the library.

A data destination manager provides three methods:
init_destination (j_compress_ptr cinfo)

Initialize destination. Thisis called by jpeg_start_compress()
before any datais actually written. It must initialize
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next_output_byte and free_in_buffer. free in_buffer must be
initialized to a positive value.

empty_output_buffer (j_compress ptr cinfo)

Thisiscalled whenever the buffer hasfilled (free_in_buffer
reaches zero). Intypical

applications, it should write out the

*entire* buffer (use the saved start address and buffer length;
ignore the current state of next_output_byte and free_in_buffer).
Then reset the pointer & count to the start of the buffer, and
return TRUE indicating that the buffer has been dumped.
free_in_buffer must be set to a positive value when TRUE is
returned. A FALSE return should only be used when 1/O suspension is
desired (this operating mode is discussed in the next section).

term_destination (j_compress_ptr cinfo)

Terminate destination --- called by jpeg_finish_compress() after all
data has been written. In most applications, this must flush any
dataremaining in the buffer. Use either next_output_byte or
free_in_buffer to determine how much dataisin the buffer.

term_destination() isNOT called by jpeg_abort() or jpeg_destroy(). If you
want the destination manager to be cleaned up during an abort, you must do it
yourself.

You will also need code to create ajpeg_destination_mgr

struct, fill inits

method pointers, and insert a pointer to the struct into the "dest" field of

the JPEG compression object. This can be donein-linein your setup code if
you like, but it's probably cleaner to provide a separate routine similar to

the jpeg_stdio_dest() or jpeg_mem_dest() routines of the supplied destination
managers.

Decompression source managers follow a parallel design, but with some
additional frammishes. The source manager struct contains a pointer and count
defining the next byte to read from the work buffer and the number of bytes
remaining:

const JOCTET * next_input_byte; /* => next byte to read from buffer */
size t bytes in_buffer; [* # of bytesremaining in buffer */

The library increments the pointer and decrements the count until the buffer
isemptied. The manager'sfill_input_buffer method must reset the pointer and
count. In most applications, the manager must remember the buffer's starting
address and total sizein private

fields not visible to the library.

A data source manager provides five methods:
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init_source (j_decompress_ptr cinfo)

Initialize source. Thisis called by jpeg_read_header() before any
dataisactually read. Unlikeinit_destination(), it may leave
bytes in_buffer set to 0 (in which case afill_input_buffer() call
will occur immediately).

fill_input_buffer (j_decompress ptr cinfo)

Thisiscalled whenever bytes in_buffer has reached zero and more
dataiswanted. Intypical applications, it should read fresh data

into the buffer (ignoring the current state of next_input_byte and
bytes in_buffer), reset the pointer & count to the start of the

buffer, and return TRUE indicating that the buffer has been reloaded.
It is not necessary to fill the buffer entirely, only to obtain at

least one more byte. bytes in_buffer MUST be set to a positive value
if TRUE isreturned. A FALSE return should only be used when I/O
suspension is desired (this mode is discussed in the next section).

skip_input_data

(j_decompress _ptr cinfo, long num_bytes)

Skip num_bytes worth of data. The buffer pointer and count should
be advanced over num_bytes input bytes, refilling the buffer as
needed. Thisisused to skip over apotentialy large amount of
uninteresting data (such as an APPn marker). In some applications
it may be possible to optimize away the reading of the skipped data,
but it's not clear that being smart is worth much trouble; large

skips are uncommon. bytes in_buffer may be zero on return.

A zero or negative skip count should be treated as a no-op.

resync_to_restart (j_decompress _ptr cinfo, int desired)
Thisroutineis called only when the decompressor has failed to find
arestart (RSTn) marker where one is expected. Itsmissionisto

find a suitable point for resuming decompression. For most
applications, we recommend that you just use the default resync
procedure, jpeg_resync to_restart(). However, if you are able to back
up in the input

data stream, or if you have a-priori knowledge about

the likely location of restart markers, you may be able to do better.
Read theread restart_marker() and jpeg_resync_to_restart() routines
in jdmarker.c if you think you'd like to implement your own resync
procedure.

term_source (j_decompress_ptr cinfo)
Terminate source --- called by jpeg_finish_decompress() after all
data has been read. Often ano-op.

For both fill_input_buffer() and skip_input_data(), there is no such thing
as an EOF return. If the end of the file has been reached, the routine has
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achoice of exiting via ERREXIT() or inserting fake data into the buffer.

In most cases, generating awarning message and inserting a fake EOl marker
is the best course of action --- thiswill allow the decompressor to output
however much of theimage isthere. In pathological cases, the decompressor
may swallow the EOI and again demand data ... just keep feeding it fake EQls.
jdatasrc.c illustrates the recommended error recovery

behavior.

term_source() is NOT called by jpeg_abort() or jpeg_destroy(). If you want
the source manager to be cleaned up during an abort, you must do it yourself.

Y ou will also need code to create ajpeg_source_mgr struct, fill in its method
pointers, and insert a pointer to the struct into the "src" field of the JPEG
decompression object. This can be donein-line in your setup code if you
like, but it's probably cleaner to provide a separate routine similar to the
jpeg_stdio_src() or jpeg_mem_src() routines of the supplied source managers.

For more information, consult the memory and stdio source and destination
managers in jdatasrc.c and jdatadst.c.

1/O suspension

Some applications need to use the JPEG library as an incremental memory-to-
memory filter: when the compressed data buffer isfilled or emptied, they want
control to return to the outer loop, rather than expecting that the buffer can

be emptied or reloaded within the data source/destination manager

subroutine.

The library supports this need by providing an "1/O suspension” mode, which we
describein this section.

The /O suspension mode is not a panacea: nothing is guaranteed about the
maximum amount of time spent in any one call to the library, so it will not
eliminate response-time problems in single-threaded applications. If you

need guaranteed response time, we suggest you "bite the bullet" and implement
area multi-tasking capability.

To use I/O suspension, cooperation is needed between the calling application
and the data source or destination manager; you will always need a custom
source/destination manager. (Please read the previous section if you haven't
already.) The basic ideaisthat the empty_output_buffer() or
fill_input_buffer() routine is ano-op, merely returning FAL SE to indicate
that it has done nothing. Upon seeing this, the JPEG library suspends
operation and returnsto its caller. The surrounding applicationis
responsible for emptying or refilling

the work buffer before calling the

JPEG library again.
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Compression suspension:

For compression suspension, use an empty_output_buffer() routine that returns
FALSE; typically it will not do anything else. Thiswill causethe

compressor to return to the caller of jpeg_write_scanlines(), with the return
value indicating that not all the supplied scanlines have been accepted.

The application must make more room in the output buffer, adjust the output
buffer pointer/count appropriately, and then call jpeg_write_scanlines()

again, pointing to the first unconsumed scanline.

When forced to suspend, the compressor will backtrack to a convenient stopping
point (usually the start of the current MCU); it will regenerate some output
datawhen restarted. Therefore, although empty _output_buffer() is only

called when the buffer isfilled, you should NOT write out the entire buffer

after asuspension. Write only the data up to the current position of
next_output_byte/free in_buffer. The data beyond

that point will be

regenerated after resumption.

Because of the backtracking behavior, a good-size output buffer is essential
for efficiency; you don't want the compressor to suspend often. (In fact, an
overly small buffer could lead to infinite looping, if asingle MCU required
more data than would fit in the buffer.) We recommend a buffer of at least
several Kbytes. You may want to insert explicit code to ensure that you don't
call jpeg_write_scanlines() unless there is a reasonable amount of spacein
the output buffer; in other words, flush the buffer before trying to compress
more data.

The compressor does not alow suspension whileit is trying to write JPEG
markers at the beginning and end of the file. This means that:

* At the beginning of a compression operation, there must be enough free
space in the output buffer to hold the header markers (typically 600 or
so bytes). The recommended buffer size is bigger than this anyway, so
thisis not aproblem as

long as you start with an empty buffer. However,
this restriction might catch you if you insert large special markers, such
as a JFIF thumbnail image, without flushing the buffer afterwards.

* When you call jpeg_finish_compress(), there must be enough space in the
output buffer to emit any buffered data and the final EOl marker. In the
current implementation, half a dozen bytes should suffice for this, but
for safety's sake we recommend ensuring that at least 100 bytes are free
before calling jpeg_finish_compress().

A more significant restriction isthat jpeg_finish_compress() cannot suspend.
This means you cannot use suspension with multi-pass operating modes, namely
Huffman code optimization and multiple-scan output. Those modes write the
whole file during jpeg_finish_compress(), which will certainly result in
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buffer overrun. (Note that this restriction applies only to compression,
not decompression. The decompressor supports input suspensionin all of
its

operating modes.)

Decompression suspension:

For decompression suspension, use afill_input_buffer() routine that simply
returns FAL SE (except perhaps during error recovery, as discussed below).
Thiswill cause the decompressor to return to its caller with an indication
that suspension has occurred. This can happen at four places:

* jpeg_read_header(): will return JPEG_SUSPENDED.

* jpeg_start_decompress(): will return FALSE, rather than its usual TRUE.

* jpeg_read_scanlines(): will return the number of scanlines already

completed (possibly 0).

* jpeg_finish_decompress(): will return FAL SE, rather than its usual TRUE.
The surrounding application must recognize these cases, load more datainto
the input buffer, and repeat the call. In the case of jpeg_read scanlines(),
increment the passed pointers past any scanlines successfully read.

Just as with compression, the decompressor will typically backtrack to a
convenient restart point before suspending. When fill_input_buffer()

is

called, next_input_byte/bytes in_buffer point to the current restart point,
which is where the decompressor will backtrack to if FALSE is returned.
The data beyond that position must NOT be discarded if you suspend; it needs
to be re-read upon resumption. In most implementations, you'll need to shift
this data down to the start of your work buffer and then load more data after
it. Again, thisbehavior means that a several-Kbyte work buffer is essential
for decent performance; furthermore, you should load a reasonable amount of
new data before resuming decompression. (If you loaded, say, only one new
byte each time around, you could waste a LOT of cycles.)

The skip_input_data() source manager routine requires special carein a
suspension scenario. Thisroutineis NOT granted the ability to suspend the
decompressor; it can decrement bytes in_buffer to zero, but no more. If the
requested skip distance exceeds the amount of data currently in the input
buffer, then skip_input_data()

must set bytes in_buffer to zero and record the

additional skip distance somewhere else. The decompressor will immediately
cal fill_input_buffer(), which should return FALSE, which will cause a
suspension return. The surrounding application must then arrange to discard
the recorded number of bytes before it resumes loading the input buffer.
(Yes, thisdesign israther baroque, but it avoids complexity in the far more
common case where a non-suspending source manager is used.)

If the input data has been exhausted, we recommend that you emit awarning
and insert dummy EOI markers just as a non-suspending data source manager
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would do. This can be handled either in the surrounding application logic or
within fill_input_buffer(); the latter is probably more efficient. If
fill_input_buffer() knows that no more datais available, it can set the
pointer/count to point to adummy EOI marker and then return TRUE just as
though it had read more data in a non-suspending situation.

The

decompressor does not attempt to suspend within standard JPEG markers;
instead it will backtrack to the start of the marker and reprocess the whole
marker next time. Hence the input buffer must be large enough to hold the
longest standard marker in thefile. Standard JPEG markers should normally
not exceed afew hundred bytes each (DHT tables are typically the longest).
We recommend at least a 2K buffer for performance reasons, which is much
larger than any correct marker islikely to be. For robustness against
damaged marker length counts, you may wish to insert atest in your
application for the case that the input buffer is completely full and yet

the decoder has suspended without consuming any data --- otherwise, if this
situation did occur, it would lead to an endlessloop. (The library can't
provide thistest since it has no idea whether "the buffer is full", or

even whether there is a fixed-size input buffer.)

Theinput buffer would need to be 64K to allow for arbitrary

COM or APPn

markers, but these are handled specially: they are either saved into allocated
memory, or skipped over by calling skip_input_data(). In the former case,
suspension is handled correctly, and in the latter case, the problem of

buffer overrun is placed on skip_input_data's shoulders, as explained above.
Note that if you provide your own marker handling routine for large markers,
you should consider how to deal with buffer overflow.

Multiple-buffer management:

In some applications it is desirable to store the compressed datain alinked
list of buffer areas, so asto avoid data copying. This can be handled by
having empty_output_buffer() or fill_input_buffer() set the pointer and count
to reference the next available buffer; FALSE isreturned only if no more
buffers are available. Although seemingly straightforward, thereisa

pitfall in this approach: the backtrack that occurs when FALSE isreturned
could back up into an earlier buffer. For example, when fill_input_buffer()
is

called, the current pointer & count indicate the backtrack restart point.
Sincefill_input_buffer() will set the pointer and count to refer to a new
buffer, the restart position must be saved somewhere else. Suppose a second
call to fill_input_buffer() occursin the samelibrary call, and no

additional input datais available, so fill_input_buffer must return FALSE.

If the JPEG library has not moved the pointer/count forward in the current
buffer, then *the correct restart point is the saved position in the prior
buffer*. Prior buffers may be discarded only after the library establishes
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arestart point within alater buffer. Similar remarks apply for output into
achain of buffers.

The library will never attempt to backtrack over askip_input_data() call,
so any skipped data can be permanently discarded. You still have to deal
with the case of skipping not-yet-received data, however.

It's much simpler to use only a single buffer; when fill_input_buffer() is
called, move any

unconsumed data (beyond the current pointer/count) down to
the beginning of this buffer and then load new data into the remaining buffer
space. This approach requires alittle more data copying but is far easier
to get right.

Progressive JPEG support

Progressive JPEG rearranges the stored data into a series of scans of
increasing quality. In situations where a JPEG fileis transmitted across a
slow communications link, a decoder can generate alow-quality image very
quickly from the first scan, then gradually improve the displayed quality as
more scans are received. The final image after all scans are complete is
identical to that of aregular (sequential) JPEG file of the same quality
setting. Progressive JPEG files are often dightly smaller than equivalent
sequential JPEG files, but the possibility of incremental display isthe main
reason for using progressive JPEG.

The 1JG encoder library generates progressive JPEG files when given a
suitable "scan

script" defining how to divide the data into scans.

Creation of progressive JPEG filesis otherwise transparent to the encoder.
Progressive JPEG files can also be read transparently by the decoder library.
If the decoding application simply uses the library as defined above, it
will receive afinal decoded image without any indication that the file was
progressive. Of course, this approach does not allow incremental display.
To perform incremental display, an application needs to use the decoder
library's "buffered-image" mode, in which it receives a decoded image
multiple times.

Each displayed scan requires about as much work to decode as a full JPEG
image of the same size, so the decoder must be fairly fast in relation to the
data transmission rate in order to make incremental display useful. However,
it is possible to skip displaying the image and simply add the incoming bits
to the decoder's coefficient buffer. Thisisfast because only Huffman
decoding need be done, not IDCT,

upsampling, colorspace conversion, etc.
The 1JG decoder library allows the application to switch dynamically between
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displaying the image and simply absorbing the incoming bits. A properly
coded application can automatically adapt the number of display passesto
suit the time available asthe image is received. Also, afina
higher-quality display cycle can be performed from the buffered data after
the end of the fileisreached.

Progressive compression:

To create a progressive JPEG file (or a multiple-scan sequential JPEG file),
set the scan_info cinfo field to point to an array of scan descriptors, and
perform compression asusual. Instead of constructing your own scan list,
you can call the jpeg_simple_progression() helper routine to create a
recommended progression sequence; this method should be used by all
applications that don't want to get involved in the nitty-gritty of

progressive scan sequence design. (If you want to provide user control of
scan sequences, you may

wish to borrow the scan script reading code found

in rdswitch.c, so that you can read scan script files just like cjpeg's.)

When scan_infois not NULL, the compression library will store DCT'd data
into a buffer array asjpeg_write_scanlines() is called, and will emit all

the requested scans during jpeg_finish_compress(). Thisimpliesthat
multiple-scan output cannot be created with a suspending data destination
manager, since jpeg_finish_compress() does not support suspension. We
should also note that the compressor currently forces Huffman optimization
mode when creating a progressive JPEG file, because the default Huffman
tables are unsuitable for progressive files.

Progressive decompression:

When buffered-image mode is not used, the decoder library will read all of
amulti-scan file during jpeg_start_decompress(), so that it can provide a
final decoded image. (Here "multi-scan” means either progressive or
multi-scan sequential.) This makes multi-scan files transparent to the
decoding

application. However, existing applications that used suspending

input with version 5 of the 1JG library will need to be modified to check
for a suspension return from jpeg_start_decompress().

To perform incremental display, an application must use the library's
buffered-image mode. Thisis described in the next section.

Buffered-image mode

In buffered-image mode, the library stores the partially decoded imagein a
coefficient buffer, from which it can be read out as many times as desired.
Thismode istypically used for incrementa display of progressive JPEG files,
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but it can be used with any JPEG file. Each scan of aprogressive JPEG file
adds more data (more detail) to the buffered image. The application can
display in lockstep with the source file (one display pass per input scan),
or it can alow input processing to outrun display processing. By making
input and display processing run independently, it is possible for the
application to adapt

progressive display to awide range of data transmission

rates.

The basic control flow for buffered-image decoding is

jpeg_create_decompress()
set data source

jpeg_read_header()
set overall decompression parameters
cinfo.buffered_image = TRUE; /* select buffered-image mode */
jpeg_start_decompress()
for (each output pass) {
adjust output decompression parametersif required
jpeg_start_output() /* start anew output pass */
for (all scanlinesinimage) {
jpeg_read_scanlines()
display scanlines
}
jpeg_finish_output() /* terminate output pass */
}
jpeg_finish_decompress()
jpeg_destroy _decompress()

This differs from ordinary unbuffered decoding in that there is an additional
level of looping. The application can choose how many output passes to make
and how to display each pass.

The simplest approach to displaying progressive imagesis to do one display
pass for each scan appearing in the input file. In this case the outer loop
condition

istypically

while (! jpeg_input_complete(& cinfo))

and the start-output call should read

jpeg_start_output(& cinfo, cinfo.input_scan_number);

The second parameter to jpeg_start_output() indicates which scan of the input
file isto be displayed; the scans are numbered starting at 1 for this

purpose. (You can use aloop counter starting at 1 if you like, but using

the library's input scan counter is easier.) The library automatically reads
data as necessary to complete each requested scan, and jpeg_finish_output()
advances to the next scan or end-of-image marker (hence input_scan_number
will beincremented by the time control arrives back at jpeg_start_output()).
With this technique, datais read from the input file only as needed, and
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input and output processing run in lockstep.

After reading the final scan and reaching the end of the input file, the
buffered image remains available; it can be read additional times by
repeating the jpeg_start_output()/jpeg_read scanlines()/jpeg_finish_output()
sequence.

For example, auseful technique is to use fast one-pass color
guantization for display passes made while the image is arriving, followed by
afina display pass using two-pass quantization for highest quality. This
is done by changing the library parameters before the final output pass.
Changing parameters between passesis discussed in detail below.

In general the last scan of a progressive file cannot be recognized as such
until after it isread, so a post-input display passis the best approach if
you want special processing in the final pass.

When done with the image, be sure to call jpeg_finish_decompress() to release
the buffered image (or just use jpeg_destroy_decompress()).

If input data arrives faster than it can be displayed, the application can
cause the library to decode input data in advance of what's needed to produce
output. Thisisdone by calling the routine jpeg_consume_input().
Thereturn value is one of the following:
JPEG_REACHED_SOS:

reached an SOS marker (the start of a new scan)
JPEG_REACHED EOQI: reached the EOl marker (end of image)
JPEG_ROW_COMPLETED: completed reading one MCU row of compressed data
JPEG_SCAN_COMPLETED: completed reading last MCU row of current scan
JPEG_SUSPENDED:  suspended before completing any of the above
(JPEG_SUSPENDED can occur only if asuspending data source isused.) This
routine can be called at any time after initializing the JPEG object. It
reads some additional data and returns when one of the indicated significant
events occurs. (If called after the EOI marker isreached, it will
immediately return JPEG_REACHED_EOI without attempting to read more data.)

The library's output processing will automatically call jpeg_consume_input()
whenever the output processing overtakes the input; thus, simple lockstep
display requires no direct callsto jpeg_consume_input(). But by adding
callsto jpeg_consume_input(), you can absorb data in advance of what is
being displayed.

This has two benefits:

* You can limit buildup of unprocessed data in your input buffer.

* You can eliminate extra display passes by paying attention to the

state of the library's input processing.

Thefirst of these benefits only requires interspersing calls to
jpeg_consume_input() with your display operations and any other processing
you may be doing. To avoid wasting cycles due to backtracking, it's best to
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call jpeg_consume_input() only after a hundred or so new bytes have arrived.
Thisis discussed further under "1/0 suspension”, above. (Note: the JPEG
library currently is not thread-safe. Y ou must not call jpeg_consume_input()
from one thread of control if adifferent library routine is working on the
same JPEG object in another thread.)

When input arrives fast enough that more than one new scan is available
before you start a new output pass, you may as well skip the output pass
corresponding to the completed scan. This occurs for free if you pass
cinfo.input_scan_number

asthe target scan number to jpeg_start_output().

Theinput_scan_number field is simply the index of the scan currently being
consumed by the input processor. Y ou can ensure that thisis up-to-date by
emptying the input buffer just before calling jpeg_start_output(): call
jpeg_consume_input() repeatedly until it returns JPEG_SUSPENDED or
JPEG_REACHED_EOQI.

The target scan number passed to jpeg_start_output() is saved in the
cinfo.output_scan_number field. The library's output processing calls
jpeg_consume_input() whenever the current input scan number and row within
that scan isless than or equal to the current output scan number and row.
Thus, input processing can "get ahead" of the output processing but is not
allowed to "fall behind". Y ou can achieve several different effects by
manipulating thisinterlock rule. For example, if you pass atarget scan
number greater than the current input scan number, the output processor will
wait until that scan startsto arrive

before producing any output. (To avoid

an infinite loop, the target scan number is automatically reset to the last
scan number when the end of image is reached. Thus, if you specify alarge
target scan number, the library will just absorb the entire input file and

then perform an output pass. Thisis effectively the same as what
jpeg_start_decompress() does when you don't select buffered-image mode.)
When you pass atarget scan number equal to the current input scan number,
theimage is displayed no faster than the current input scan arrives. The
final possibility isto pass atarget scan number less than the current input
scan number; this disables the input/output interlock and causes the output
processor to simply display whatever it finds in the image buffer, without
waiting for input. (However, the library will not accept atarget scan
number less than one, so you can't avoid waiting for the first scan.)

When datais arriving faster than the output display processing can
advance

through the image, jpeg_consume_input() will store data into the buffered
image beyond the point at which the output processing is reading data out
again. If theinput arrives fast enough, it may "wrap around" the buffer to
the point where the input is more than one whole scan ahead of the output.
If the output processing simply proceeds through its display pass without
paying attention to the input, the effect seen on-screen isthat the lower
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part of the image is one or more scans better in quality than the upper part.
Then, when the next output scan is started, you have a choice of what target
scan number to use. The recommended choice is to use the current input scan
number at that time, which implies that you've skipped the output scans
corresponding to the input scans that were completed while you processed the
previous output scan. In thisway, the decoder automatically adapts its

speed to the arriving data, by skipping output scans as necessary to keep up
with the arriving

data.

When using this strategy, you'll want to be sure that you perform afinal
output pass after receiving al the data; otherwise your last display may not
be full quality across the whole screen. So the right outer loop logicis
something like this:
do{

absorb any waiting input by calling jpeg_consume_input()

final_pass = jpeg_input_complete(& cinfo);

adjust output decompression parametersif required

jpeg_start_output(&cinfo, cinfo.input_scan_number);

jpeg_finish_output()
} while (! final_pass);
rather than quitting as soon as jpeg_input_complete() returns TRUE. This
arrangement makes it simple to use higher-quality decoding parameters
for thefinal pass. But if you don't want to use specia parameters for
the final pass, theright loop logic islike this:
for (;;) {
absorb any waiting input by calling jpeg_consume_input()
jpeg_start_output(& cinfo, cinfo.input_scan_number);

jpeg_finish_output()

if (jpeg_input_complete(& cinfo)
&&

cinfo.input_scan_number == cinfo.output_scan_number)
break;

}
In this case you don't need to know in advance whether an output passisto
be the last one, so it's not necessary to have reached EOF before starting
the final output pass; rather, what you want to test is whether the output
pass was performed in sync with the final input scan. Thisform of the loop
will avoid an extra output pass whenever the decoder is able (or nearly able)
to keep up with the incoming data.

When the data transmission speed is high, you might begin a display pass,

then find that much or al of the file has arrived before you can complete

the pass. (Y ou can detect this by noting the JJEG_REACHED _EOI return code
from jpeg_consume _input(), or equivalently by testing jpeg_input_complete().)
In this situation you may wish to abort the current display pass and start a
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new one using the newly arrived information. To do so, just call
jpeg_finish_output() and then start
anew pass with jpeg_start_output().

A variant strategy isto abort and restart display if more than one complete

scan arrives during an output pass; this can be detected by noting
JPEG_REACHED_SOS returns and/or examining cinfo.input_scan_number. This
idea should be employed with caution, however, since the display process

might never get to the bottom of the image before being aborted, resulting

in the lower part of the screen being several passes worse than the upper.

In most casesiit's probably best to abort an output pass only if the whole

file has arrived and you want to begin the final output passimmediately.

When receiving data across a communication link, we recommend always using
the current input scan number for the output target scan number; if a
higher-quality final passisto be done, it should be started (aborting any
incomplete output pass) as soon as the end of fileisreceived. However,

many other strategies are possible. For example, the application can examine
the

parameters of the current input scan and decide whether to display it or

not. If the scan contains only chroma data, one might choose not to use it

as the target scan, expecting that the scan will be small and will arrive

quickly. To skip to the next scan, call jpeg_consume_input() until it

returns JJEG_REACHED_SOS or JPEG_REACHED_EOI. Or just use the next higher
number as the target scan for jpeg_start_output(); but that method doesn't

let you inspect the next scan's parameters before deciding to display it.

In buffered-image mode, jpeg_start_decompress() never performs input and
thus never suspends. An application that uses input suspension with
buffered-image mode must be prepared for suspension returns from these
routines:
* jpeg_start_output() performsinput only if you request 2-pass quantization
and the target scan isn't fully read yet. (Thisisdiscussed below.)
* jpeg_read scanlines(), as aways, returns the number of scanlines that it
was able to produce before
suspending.
* jpeg_finish_output() will read any markers following the target scan,
up to the end of the file or the SOS marker that begins another scan.
(But it reads no input if jpeg_consume_input() has already reached the
end of thefile or a SOS marker beyond the target output scan.)
* jpeg_finish_decompress() will read until the end of file, and thus can
suspend if the end hasn't already been reached (as can be tested by
calling jpeg_input_complete()).
jpeg_start_output(), jpeg_finish_output(), and jpeg_finish_decompress()
all return TRUE if they completed their tasks, FALSE if they had to suspend.
In the event of a FAL SE return, the application must load more input data
and repeat the call. Applications that use non-suspending data sources need
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not check the return values of these three routines.

It is possible to change decoding parameters between output passesin the
buffered-image mode. The decoder library currently supports only very
limited changes of parameters.

ONLY THE FOLLOWING parameter changes are
allowed after jpeg_start_decompress() is called:
* dct_method can be changed before each call to jpeg_start_output().

For example, one could use afast DCT method for early scans, changing

to ahigher quality method for the final scan.
* dither_mode can be changed before each call to jpeg_start_output();

of course this has no impact if not using color quantization. Typically

one would use ordered dither for initial passes, then switch to
Floyd-Steinberg dither for the final pass. Caution: changing dither mode
can cause more memory to be allocated by the library. Although the amount
of memory involved is not large (a scanline or so), it may cause the

initial max_memory_to_use specification to be exceeded, which in the worst
case would result in an out-of-memory failure.
* do_block_smoothing can be changed before each call to jpeg_start_output().
This setting is relevant only when decoding a progressive JPEG image.

During the first DC-only scan, block smoothing provides avery "fuzzy" look
instead of the very "blocky" ook seen without it; which is better seems a
matter of personal taste. But block smoothing is nearly alwaysawin

during later stages, especially when decoding a successive-approximation
image: smoothing helps to hide the slight blockiness that otherwise shows
up on smooth gradients until the lowest coefficient bits are sent.

* Color quantization mode can be changed under the rules described below.

Y ou *cannot* change between full-color and quantized output (because that
would alter the required 1/0 buffer sizes), but you can change which
quantization method is used.

When generating color-quantized output, changing quantization method is a
very useful way of switching between high-speed and high-quality display.
The library alows you to change among its three quantization methods:

1. Single-pass quantization to a fixed color cube.

Selected by cinfo.two_pass _quantize
= FALSE and cinfo.colormap = NULL.

2. Single-pass quantization to an application-supplied colormap.

Selected by setting cinfo.colormap to point to the colormap (the value of
two_pass_quantize isignored); also set cinfo.actual_number_of _colors.

3. Two-pass quantization to a colormap chosen specifically for the image.
Selected by cinfo.two_pass quantize = TRUE and cinfo.colormap = NULL.
(Thisisthe default setting selected by jpeg_read_header, but it is
probably NOT what you want for the first pass of progressive display!)

These methods offer successively better quality and lesser speed. However,

only thefirst method is available for quantizing in non-RGB color spaces.
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IMPORTANT: because the different quantizer methods have very different
working-storage requirements, the library requires you to indicate which
one(s) you intend to use before you call jpeg_start_ decompress(). (If we did
not require this, the max_memory_to_use setting would be a complete fiction.)
You

do this by setting one or more of these three cinfo fieldsto TRUE:

enable 1pass quant Fixed color cube colormap

enable_external_quant Externally-supplied colormap

enable 2pass quant Two-pass custom colormap

All three areinitialized FALSE by jpeg_read header(). But
jpeg_start_decompress() automatically sets TRUE the one selected by the
current two_pass_quantize and colormap settings, so you only need to set the
enable flags for any other quantization methods you plan to change to later.

After setting the enable flags correctly at jpeg_start_decompress() time, you
can change to any enabled quantization method by setting two_pass_quantize
and colormap properly just before calling jpeg_start_output(). The following
special rules apply:

1. You must explicitly set cinfo.colormap to NULL when switching to 1-pass
or 2-pass mode from a different mode, or when you want the 2-pass
guantizer to be re-run to generate a new colormap.

2. To switch to an external colormap, or to

change to a different external
colormap than was used on the prior pass, you must call
jpeg_new_colormap() after setting cinfo.colormap.

NOTE: if you want to use the same colormap as was used in the prior pass,

you should not do either of these things. Thiswill save some nontrivial

switchover costs.

(These requirements exist because cinfo.colormap will always be non-NULL

after completing a prior output pass, since both the 1-pass and 2-pass

guantizers set it to point to their output colormaps. Thus you have to

do one of these two things to notify the library that something has changed.

Y up, it'sabit klugy, but it's necessary to do it this way for backwards

compatibility.)

Note that in buffered-image mode, the library generates any requested colormap
during jpeg_start_output(), not during jpeg_start decompress().

When using two-pass quantization, jpeg_start_output() makes a pass over the
buffered image to determine the optimum color map; it therefore may take a
significant

amount of time, whereas ordinarily it does littlework. The

progress monitor hook is called during this pass, if defined. Itisaso
important to realize that if the specified target scan number is greater than

or equal to the current input scan number, jpeg_start_output() will attempt

to consume input as it makes this pass. If you use a suspending data source,
you need to check for a FAL SE return from jpeg_start_output() under these
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conditions. The combination of 2-pass quantization and a not-yet-fully-read
target scan isthe only case in which jpeg_start_output() will consume input.

Application authors who support buffered-image mode may be tempted to use it
for all JPEG images, even single-scan ones. Thiswill work, but it is

inefficient; there is no need to create an image-sized coefficient buffer for
single-scan images. Requesting buffered-image mode for such an image wastes
memory. Worse, it can cost time on large images, since the buffered data has
to be swapped out or

written to atemporary file. If you are concerned about

maximum performance on baseline JPEG files, you should use buffered-image
mode only when the incoming file actually has multiple scans. This can be
tested by calling jpeg_has multiple_scans(), which will return a correct

result at any time after jpeg_read header() completes.

It is also worth noting that when you use jpeg_consume _input() to let input
processing get ahead of output processing, the resulting pattern of access to
the coefficient buffer is quite nonsequential. It's best to use the memory
manager jmemnobs.c if you can (ig, if you have enough real or virtual main
memory). If not, at least make sure that max_memory _to useis set as high as
possible. If the JPEG memory manager has to use atemporary file, you will
probably see alot of disk traffic and poor performance. (This could be
improved with additional work on the memory manager, but we haven't gotten
around to it yet.)

In some applications it may be convenient

to use jpeg_consume_input() for al

input processing, including reading the initial markers; that is, you may

wish to call jpeg_consume_input() instead of jpeg read header() during

startup. Thisworks, but note that you must check for JJEG_REACHED_SOS and
JPEG_REACHED_EOI return codes as the equivalent of jpeg_read header's codes.
Once the first SOS marker has been reached, you must call
jpeg_start_decompress() before jpeg_consume_input() will consume more input;
it'll just keep returning JPEG_REACHED_SOS until you do. If youread a
tables-only file this way, jpeg_consume_input() will return JPEG_REACHED_EQOI
without ever returning JJEG_REACHED_SOS; be sure to check for this case.

If this happens, the decompressor will not read any more input until you call
jpeg_abort() to reset it. 1tis OK to call jpeg_consume input() even when not

using buffered-image mode, but in that case it's basically a no-op after the

initial markers have been read: it will just return JPEG_SUSPENDED.

Abbreviated
datastreams and multiple images

A JPEG compression or decompression object can be reused to process multiple
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images. This saves asmall amount of time per image by eliminating the
"create" and "destroy" operations, but that isn't the real purpose of the
feature. Rather, reuse of an object provides support for abbreviated JPEG
datastreams. Object reuse can also simplify processing a series of imagesin
asingleinput or output file. This section explains these features.

A JPEG file normally contains several hundred bytes worth of quantization

and Huffman tables. 1n a situation where many images will be stored or

transmitted with identical tables, this may represent an annoying overhead.

The JPEG standard therefore permits tables to be omitted. The standard

defines three classes of JPEG datastreams:

* "Interchange" datastreams contain an image and all tables needed to decode
theimage. These are the usual kind of JPEG

file

* "Abbreviated image" datastreams contain an image, but are missing some or
all of the tables needed to decode that image.

* "Abbreviated table specification” (henceforth "tables-only") datastreams
contain only table specifications.

To decode an abbreviated image, it is necessary to load the missing table(s)

into the decoder beforehand. This can be accomplished by reading a separate

tables-only file. A variant scheme uses a series of images in which the first

image is an interchange (compl ete) datastream, while subsegquent ones are

abbreviated and rely on the tables loaded by the first image. It is assumed

that once the decoder hasread atable, it will remember that table until a

new definition for the same table number is encountered.

It isthe application designer's responsibility to figure out how to associate
the correct tables with an abbreviated image. While abbreviated datastreams
can be useful in aclosed environment, their use is strongly discouraged

in
any situation where data exchange with other applications might be needed.
Caveat designer.

The JPEG library provides support for reading and writing any combination of
tables-only datastreams and abbreviated images. In both compression and
decompression objects, a quantization or Huffman table will be retained for
the lifetime of the object, unlessit is overwritten by a new table definition.

To create abbreviated image datastreams, it is only necessary to tell the
compressor not to emit some or al of thetablesitisusing. Each

guantization and Huffman table struct contains a boolean field "sent_table",
which normally isinitialized to FALSE. For each table used by the image, the
header-writing process emits the table and sets sent_table = TRUE unlessitis
already TRUE. (Innormal usage, this prevents outputting the same table
definition multiple times, as would otherwise occur because the chroma
components typically share tables.) Thus, setting thisfield to TRUE before
caling
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jpeg_start_compress() will prevent the table from being written at
all.

If you want to create a"pure" abbreviated image file containing no tables,
just call "jpeg_suppress _tables(& cinfo, TRUE)" after constructing al the
tables. If you want to emit some but not all tables, you'll need to set the
individual sent_table fields directly.

To create an abbreviated image, you must also call jpeg_start_compress()

with a second parameter of FALSE, not TRUE. Otherwise jpeg_start_compress()
will force al the sent_tablefieldsto FALSE. (Thisisasafety featureto

prevent abbreviated images from being created accidentally.)

To create atables-only file, perform the same parameter setup that you
normally would, but instead of calling jpeg_start_compress() and so on, call
jpeg_write_tables(& cinfo). Thiswill write an abbreviated datastream
containing only SOI, DQT and/or DHT markers, and EOI. All the quantization
and Huffman tables that are currently defined in the compression object

will

be emitted unless their sent_tablesflag is already TRUE, and then all the
sent_tables flagswill be set TRUE.

A sure-fire way to create matching tables-only and abbreviated image files
isto proceed asfollows:

create JPEG compression object

set JPEG parameters

set destination to tables-only file
jpeg_write tables(& cinfo);

set destination to image file
jpeg_start_compress(& cinfo, FAL SE);
write data...

jpeg_finish_compress(& cinfo);

Since the JPEG parameters are not altered between writing the table file and
the abbreviated image file, the same tables are sure to be used. Of course,
you can repeat the jpeg_start_compress() ... jpeg_finish_compress() sequence
many times to produce many abbreviated image files matching the table file.

Y ou cannot suppress output of the computed Huffman tables when Huffman
optimization is selected. (If you could, there'd be no way to decode the
image...) Generaly, you don't want to set optimize_coding = TRUE when
you aretrying to

produce abbreviated files.

In some cases you might want to compress an image using tables which are
not stored in the application, but are defined in an interchange or
tables-only file readable by the application. This can be done by setting up
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a JPEG decompression object to read the specification file, then copying the
tables into your compression object. Seejpeg_copy_critical_parameters()
for an example of copying quantization tables.

To read abbreviated image files, you simply need to load the proper tables
into the decompression object before trying to read the abbreviated image.
If the proper tables are stored in the application program, you can just
allocate the table structs and fill in their contents directly. For example,

to load afixed quantization table into table slot "n":

if (cinfo.quant_tbl_ptrg[n] == NULL)
cinfo.quant_tbl_ptrg[n] = jpeg_alloc_quant_table((j_common_ptr) &cinfo);
quant_ptr = cinfo.quant_tbl_ptrg[n]; /* quant_ptr is JQUANT_TBL* */

for (i=0;1<64;i++) {
/* Qtable[] is desired quantization table, in natural array order */
quant_ptr->quantval[i] = Qtable]i];

}

Code to load a fixed Huffman tableistypically (for AC table "n"):

if (cinfo.ac_huff_thl ptrgn] == NULL)
cinfo.ac_huff_tbl_ptrg[n] = jpeg_alloc_huff_table((j_common_ptr) & cinfo);
huff_ptr = cinfo.ac_huff_tbl_ptrg[n]; /* huff_ptris JHUFF_TBL* */
for (i=1;i<=16; i++) {
/* countdi] is number of Huffman codes of length i bits, i=1..16 */
huff_ptr->bitg[i] = countd[i];
}
for (i = 0; i < 256; i++) {
/* symbolg[] isthe list of Huffman symboals, in code-length order */
huff_ptr->huffval[i] = symbold[i];
}

(Note that trying to set cinfo.quant_tbl_ptrg[n] to point directly at a
constant JQUANT _TBL object is not safe. If the incoming file happened to
contain a quanti zation table definition, your master table would get
overwritten! Instead allocate a working table copy and copy the

master table

into it, asillustrated above. Ditto for Huffman tables, of course.)

Y ou might want to read the tables from atables-only file, rather than
hard-wiring them into your application. Thejpeg_read header() cal is
sufficient to read atables-only file. Y ou must pass a second parameter of
FALSE to indicate that you do not require an image to be present. Thus, the
typical scenariois

create JPEG decompression object
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set source to tables-only file
jpeg_read_header(& cinfo, FALSE);
set source to abbreviated image file
jpeg_read_header(& cinfo, TRUE);
set decompression parameters
jpeg_start_decompress(& cinfo);
read data...
jpeg_finish_decompress(& cinfo);

In some cases, you may want to read afile without knowing whether it contains
an image or just tables. In that case, pass FALSE and check the return value
from jpeg_read_header(): it will be JPEG_HEADER_OK if an image was found,
JPEG_HEADER TABLES ONLY if only tableswere found. (A third return value,
JPEG_SUSPENDED,

is possible when using a suspending data source manager.)

Note that jpeg_read _header() will not complain if you read an abbreviated

image for which you haven't loaded the missing tables; the missing-table check
occurs later, in jpeg_start_decompress().

It is possible to read a series of images from a single source file by

repeating the jpeg_read_header() ... jpeg_finish_decompress() sequence,
without releasing/recreating the JPEG object or the data source module.

(If you did reinitialize, any partial bufferload left in the data source

buffer at the end of one image would be discarded, causing you to lose the

start of the next image.) When you use this method, stored tables are
automatically carried forward, so some of the images can be abbreviated images
that depend on tables from earlier images.

If you intend to write a series of images into asingle destination file,

you might want to make a specialized data destination module that doesn't
flush the output buffer at term_destination()

time. Thiswould speed things

up by some trifling amount. Of course, you'd need to remember to flush the
buffer after the last image. Y ou can make the later images be abbreviated
ones by passing FAL SE to jpeg_start_compress().

Special markers

Some applications may need to insert or extract special datain the JPEG
datastream. The JPEG standard provides marker types"COM" (comment) and
"APPQ" through "APP15" (application) to hold application-specific data.
Unfortunately, the use of these markersis not specified by the standard.

COM markers are fairly widely used to hold user-supplied text. The JFIF file
format spec uses APPO markers with specified initial stringsto hold certain
data. Adaobe applications use APP14 markers beginning with the string " Adobe"
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for miscellaneous data. Other APPn markers are rarely seen, but might
contain almost anything.

If you wish to store user-supplied text, we recommend you use COM markers
and place readable 7-bit ASCI|

text in them. Newline conventions are not

standardized --- expect to find LF (Unix style), CR/LF (DOS style), or CR
(Mac style). A robust COM reader should be able to cope with random binary
garbage, including nulls, since some applications generate COM markers
containing non-ASCII junk. (But yours should not be one of them.)

For program-supplied data, use an APPn marker, and be sure to begin it with an
identifying string so that you can tell whether the marker is actually yours.

It's probably best to avoid using APPO or APP14 for any private markers.

(NOTE: the upcoming SPIFF standard will use APP8 markers; we recommend you
not use APP8 markers for any private purposes, either.)

Keep in mind that at most 65533 bytes can be put into one marker, but you
can have as many markers as you like.

By default, the 1JG compression library will write a JFIF APPO marker if the
selected JPEG colorspace is grayscale or Y CbCr, or an Adobe APP14 marker if
the selected colorspace isRGB, CMYK,

or YCCK. You can disable this, but
we don't recommend it. The decompression library will recognize JFIF and
Adobe markers and will set the JPEG colorspace properly when oneis found.

Y ou can write special markersimmediately following the datastream header by
calling jpeg_write_marker() after jpeg_start_compress() and before the first
call to jpeg_write_scanlines(). When you do this, the markers appear after

the SOI and the JFIF APPO and Adobe APP14 markers (if written), but before
all else. Specify the marker type parameter as"JPEG_COM" for COM or
"JPEG_APPO + n" for APPn. (Actually, jpeg_write_marker will let you write
any marker type, but we don't recommend writing any other kinds of marker.)
For example, to write a user comment string pointed to by comment_text:
jpeg_write_marker(cinfo, JJEG_COM, comment_text, strlen(comment_text));

If it's not convenient to store al the marker datain memory at once,

you can instead call jpeg_write_m_header() followed by multiple calls
to

jpeg_write_m_byte(). If you do it thisway, it's your responsibility to

call jpeg_write_m_byte() exactly the number of times given in the length
parameter to jpeg_write_m_header(). (This method lets you empty the
output buffer partway through a marker, which might be important when
using a suspending data destination module. I1n any case, if you are using
a suspending destination, you should flush its buffer after inserting

any special markers. See"1/O suspension”.)
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Or, if you prefer to synthesize the marker byte sequence yourself,
you can just cram it straight into the data destination module.

If you are writing JFIF 1.02 extension markers (thumbnail images), don't
forget to set cinfo.JFIF_minor_version = 2 so that the encoder will write the
correct JFIF version number in the JFIF header marker. The library's default
isto write version 1.01, but that's wrong if you insert any 1.02 extension
markers. (We could probably get away with just defaulting to 1.02, but there
used

to be broken decoders that would complain about unknown minor version
numbers. To reduce compatibility risksit's safest not to write 1.02 unless
you are actually using 1.02 extensions.)

When reading, two methods of handling special markers are available:

1. You can ask the library to save the contents of COM and/or APPn markers
into memory, and then examine them at your leisure afterwards.

2. You can supply your own routine to process COM and/or APPn markers
on-the-fly asthey are read.

Thefirst method is simpler to use, especiadly if you are using a suspending

data source; writing a marker processor that copes with input suspension is

not easy (consider what happens if the marker islonger than your available
input buffer). However, the second method conserves memory since the marker
data need not be kept around after it's been processed.

For either method, you'd normally set up marker handling after creating a
decompression object and before calling jpeg_read_header(), because

the

markers of interest will typically be near the head of the file and so will

be scanned by jpeg_read header. Once you've established a marker handling
method, it will be used for the life of that decompression object

(potentially many datastreams), unless you changeit. Marker handling is
determined separately for COM markers and for each APPn marker code.

To save the contents of special markers in memory, call

jpeg_save markers(cinfo, marker_code, length_limit)
where marker_code is the marker type to save, JJEG_COM or JPEG_APPO+n.
(To arrange to save all the special marker types, you need to cal this

routine 17 times, for COM and APPO-APP15.) If theincoming marker islonger
than length_limit data bytes, only length _limit byteswill be saved; this
parameter allows you to avoid chewing up memory when you only need to see the
first few bytes of a potentially large marker. 1f you want to save all the

data, set length_limit to OXFFFF; that is enough since marker lengths are only
16

bits. Asaspecial case, setting length_limit to O prevents that marker
type from being saved at all. (That isthe default behavior, in fact.)
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After jpeg_read_header() completes, you can examine the special markers by
following the cinfo->marker_list pointer chain. All the special markersin
the file appear in thislist, in order of their occurrence in the file (but
omitting any markers of types you didn't ask for). Both the original data
length and the saved data length are recorded for each list entry; the latter
will not exceed length_limit for the particular marker type. Note that these
lengths exclude the marker length word, whereas the stored representation
within the JPEG fileincludesit. (Hence the maximum datalength isreally
only 65533.)

It is possible that additional special markers appear in the file beyond the

SOS marker at which jpeg_read header stops; if so, the marker list will be
extended during reading of the rest of thefile. Thisisnot expected to

be

common, however. If you are short on memory you may want to reset the length
limit to zero for all marker types after finishing jpeg_read header, to

ensure that the max_memory_to_use setting cannot be exceeded due to addition
of later markers.

The marker list remains stored until you call jpeg_finish_decompress or
jpeg_abort, at which point the memory is freed and thelist is set to empty.
(jpeg_destroy also releases the storage, of course.)

Note that the library isinternally interested in APPO and APP14 markers;

if you try to set a small nonzero length limit on these types, the library

will silently force the length up to the minimum it wants. (But you can set
azero length limit to prevent them from being saved at al.) Also, ina

16-hit environment, the maximum length limit may be constrained to less than
65533 by malloc() limitations. It istherefore best not to assume that the
effective length limit is exactly what you set it to be.

If you want to supply your own marker-reading

routine, you do it by calling
jpeg_set_marker_processor(). A marker processor routine must have the
signature

boolean jpeg_marker_parser_method (j_decompress _ptr cinfo)

Although the marker codeis not explicitly passed, the routine can find it

in cinfo->unread_marker. At thetime of call, the marker proper has been
read from the data source module. The processor routine is responsible for
reading the marker length word and the remaining parameter bytes, if any.
Return TRUE to indicate success. (FALSE should be returned only if you are
using a suspending data source and it tells you to suspend. See the standard
marker processors in jdmarker.c for appropriate coding methods if you need to
use a suspending data source.)

If you override the default APPO or APP14 processors, it is up to you to
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recoghize JFIF and Adobe markers if you want colorspace recognition to occur
properly. We recommend copying and extending the default processors if you
want to do that. (A better idea

isto save these marker types for later

examination by calling jpeg_save markers(); that method doesn't interfere
with the library's own processing of these markers.)

jpeg_set_marker_processor() and jpeg_save markers() are mutually exclusive
--- if you call one it overrides any previous call to the other, for the

particular marker type specified.

A simple example of an external COM processor can be found in djpeg.c.

Also, see jpegtran.c for an example of using jpeg_save markers.

Raw (downsampled) image data

Some applications need to supply aready-downsampled image data to the JPEG
compressor, or to receive raw downsampled data from the decompressor. The
library supports this requirement by allowing the application to write or

read raw data, bypassing the normal preprocessing or postprocessing steps.
The interface is different from the standard one and is somewhat harder to

use. If your interest is merely in bypassing color conversion, we recommend
that

you use the standard interface and simply set jpeg_color_space =
in_color_space (or jpeg_color_space = out_color_space for decompression).
The mechanism described in this section is hecessary only to supply or
receive downsampled image data, in which not all components have the same
dimensions.

To compress raw data, you must supply the datain the colorspace to be used
in the JPEG file (please read the earlier section on Special color spaces)

and downsampled to the sampling factors specified in the JPEG parameters.

Y ou must supply the datain the format used internally by the JPEG library,
namely aJSAMPIMAGE array. Thisisan array of pointersto two-dimensional
arrays, each of type ISAMPARRAY . Each 2-D array holds the values for one
color component. This structure is necessary since the components are of
different sizes. If theimage dimensions are not a multiple of the MCU size,
you must also pad the data correctly (usually, thisis done by replicating

the last column and/or

row). The data must be padded to a multiple of aDCT

block in each component: that is, each downsampled row must contain a
multiple of 8 valid samples, and there must be a multiple of 8 sample rows

for each component. (For applications such as conversion of digital TV
images, the standard image size is usually amultiple of the DCT block size,
so that no padding need actually be done.)
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The procedure for compression of raw data is basically the same as normal
compression, except that you call jpeg_write raw_data() in place of
jpeg_write_scanlines(). Before calling jpeg_start_compress(), you must do
the following:

* Set cinfo->raw_data_into TRUE. (Itisset FALSE by jpeg_set defaults().)
This notifies the library that you will be supplying raw data.

* Ensure jpeg_color_spaceis correct --- an explicit jpeg_set_colorspace()
call isagood idea. Note that since color conversion is bypassed,
in_color_space isignored, except that jpeg_set defaults() usesit to

choose the default jpeg_color_space setting.

* Ensure the sampling factors, cinfo->comp_info[i].h_samp_factor and
cinfo->comp_info[i].v_samp_factor, are correct. Since these indicate the
dimensions of the data you are supplying, it's wise to set them
explicitly, rather than assuming the library's defaults are what you want.

To passraw datato thelibrary, call jpeg_write raw_data() in place of
jpeg_write_scanlines(). The two routines work similarly except that

jpeg_write raw_datatakes a JSAMPIMAGE data array rather than JSAMPARRAY .
The scanlines count passed to and returned from jpeg_write raw_datais

measured in terms of the component with the largest v_samp_factor.

jpeg_write raw_data() processes one MCU row per call, which isto say
v_samp_factor* DCTSIZE sample rows of each component. The passed num_lines
value must be at least max_v_samp_factor* DCTSIZE, and the return value will

be exactly that amount (or possibly some multiple of that amount, in future

library

versions). Thisistrue even on the last call at the bottom of the

image; don't forget to pad your data as necessary.

The required dimensions of the supplied data can be computed for each
component as

cinfo->comp_info[i].width_in_blocks*DCTSIZE samples per row
cinfo->comp_info[i].height_in_blocks* DCTSIZE rowsin image

after jpeg_start_compress() hasinitialized those fields. If the valid data
issmaller than this, it must be padded appropriately. For some sampling
factors and image sizes, additional dummy DCT blocks are inserted to make
the image a multiple of the MCU dimensions. The library creates such dummy
blocks itself; it does not read them from your supplied data. Therefore you
need never pad by more than DCTSIZE samples. An example may help here.
Assume 2h2v downsampling of Y ChCr data, that is
cinfo->comp_info[0].h_samp _factor =2 for Y
cinfo->comp_info[0].v_samp_factor = 2
cinfo->comp_info[1].h_samp_factor =1 for Cb
cinfo->comp_info[1].v_samp_factor =1
cinfo->comp_info[2].h_samp_factor

=1 for Cr

cinfo->comp_info[2].v_samp_factor = 1
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and suppose that the nominal image dimensions (cinfo->image width and
cinfo->image_height) are 101x101 pixels. Then jpeg_start compress() will
compute downsampled_width = 101 and width_in_blocks= 13 for Y,
downsampled width = 51 and width_in_blocks = 7 for Cb and Cr (and the same
for the height fields). Y ou must pad the Y datato at least 13*8 = 104

columns and rows, the Cb/Cr datato at least 7*8 = 56 columns and rows. The
MCU height ismax_v_samp_factor = 2 DCT rows so you must pass at least 16
scanlines on each call to jpeg_write_raw_data(), which isto say 16 actua
sample rows of Y and 8 each of Cb and Cr. A total of 7 MCU rows are needed,
S0 you must pass atotal of 716 = 112 "scanlines'. The last DCT block row

of Y datais dummy, so it doesn't matter what you pass for it in the data

arrays, but the scanlines count must total up to 112 so that all of the Cb

and Cr data gets passed.

Output

suspension is supported with raw-data compression: if the data
destination module suspends, jpeg_write raw_data() will return O.

In this case the same data rows must be passed again on the next call.

Decompression with raw data output implies bypassing all postprocessing:
you cannot ask for rescaling or color quantization, for instance. More
seriously, you must deal with the color space and sampling factors present in
theincoming file. If your application only handles, say, 2h1lv Y CbCr data,
you must check for and fail on other color spaces or other sampling factors.
The library will not convert to a different color space for you.

To obtain raw data output, set cinfo->raw_data_out = TRUE before
jpeg_start_decompress() (it is set FALSE by jpeg read header()). Be sureto
verify that the color space and sampling factors are ones you can handle.
Then call jpeg_read raw_data() in place of jpeg_read scanlines(). The
decompression process is otherwise the same as usual.

jpeg_read raw_data()

returns one MCU row per call, and thus you must pass a

buffer of at least max_v_samp _factor* DCTSIZE scanlines (scanline counting is
the same as for raw-data compression). The buffer you pass must be large
enough to hold the actual data plus padding to DCT-block boundaries. Aswith
compression, any entirely dummy DCT blocks are not processed so you need not
allocate space for them, but the total scanline count includesthem. The

above example of computing buffer dimensions for raw-data compression is
equally valid for decompression.

Input suspension is supported with raw-data decompression: if the data source
module suspends, jpeg_read raw_data() will return 0. Y ou can also use
buffered-image mode to read raw data in multiple passes.
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Redlly raw data: DCT coefficients

It is possible to read or write the contents of a JPEG file asraw DCT
coefficients. Thisfacility ismainly intended for usein lossless
transcoding between different JPEG

fileformats. Other possible applications

include lossless cropping of a JPEG image, |ossless reassembly of a
multi-strip or multi-tile TIFF/JPEG file into a single JPEG datastream, etc.

To read the contents of a JPEG file as DCT coefficients, open the file and do
jpeg_read header() asusual. But instead of calling jpeg_start decompress()

and jpeg_read scanlines(), call jpeg_read_coefficients(). Thiswill read the
entire image into a set of virtual coefficient-block arrays, one array per
component. Thereturn value is a pointer to an array of virtual-array

descriptors. Each virtual array can be accessed directly using the JPEG

memory manager's access Vvirt_barray method (see Memory management, below,
and also read structure.txt's discussion of virtual array handling). Or,

for simple transcoding to a different JPEG file format, the array list can

just be handed directly to jpeg_write_coefficients().

Each block in the block arrays contains quantized coefficient valuesin

normal array

order (not JPEG zigzag order). The block arrays contain only

DCT blocks containing real data; any entirely-dummy blocks added to fill out
interleaved MCUs at the right or bottom edges of the image are discarded
during reading and are not stored in the block arrays. (The size of each

block array can be determined from the width_in_blocks and height_in_blocks
fields of the component's comp_info entry.) Thisis also the data format
expected by jpeg_write_coefficients().

When you are done using the virtual arrays, call jpeg_finish_decompress()
to release the array storage and return the decompression object to anidle
state; or just call jpeg_destroy() if you don't need to reuse the object.

If you use a suspending data source, jpeg_read coefficients() will return
NULL if it isforced to suspend; anon-NULL return value indicates successful
completion. You need not test for aNULL return value when using a
non-suspending data source.

Itisalso possibleto call jpeg_read coefficients()

to obtain accessto the

decoder's coefficient arrays during a normal decode cycle in buffered-image
mode. This frammish might be useful for progressively displaying an incoming
image and then re-encoding it without loss. To do this, decode in buffered-
image mode as discussed previoudly, then call jpeg_read coefficients() after
the last jpeg_finish_output() call. The arrayswill be available for your use

until you call jpeg_finish_decompress().

Open Source Used In logsense 1.2 163



To write the contents of a JPEG file as DCT coefficients, you must provide
the DCT coefficients stored in virtual block arrays. You can either pass
block arrays read from an input JPEG file by jpeg_read coefficients(), or
allocate virtual arrays from the JPEG compression object and fill them
yourself. In either case, jpeg_write coefficients() is substituted for
jpeg_start_compress() and jpeg_write_scanlines(). Thusthe sequenceis

* Create compression object

* Set all compression parameters as necessary

* Request virtua arrays

if needed

* jpeg_write_coefficients()

* jpeg_finish_compress()

* Destroy or re-use compression object
jpeg_write_coefficients() is passed a pointer to an array of virtual block
array descriptors; the number of arraysis equal to cinfo.num_components.

The virtua arrays need only have been requested, not realized, before
jpeg_write_coefficients() iscalled. A side-effect of

jpeg_write_coefficients() isto realize any virtual arrays that have been

requested from the compression object's memory manager. Thus, when obtaining
the virtual arrays from the compression object, you should fill the arrays

after calling jpeg_write_coefficients(). The datais actually written out

when you call jpeg_finish_compress(); jpeg_write_coefficients() only writes

the file header.

When writing raw DCT coefficients, it is crucial that the JPEG quantization
tables and sampling factors match the way the data was encoded, or the
resulting filewill beinvalid. For transcoding from an existing JPEG

file,

we recommend using jpeg_copy_critical_parameters(). This routine initializes
all the compression parameters to default values (like jpeg_set defaults()),
then copies the critical information from a source decompression object.

The decompression object should have just been used to read the entire

JPEG input file --- that is, it should be awaiting jpeg_finish_decompress().

jpeg_write_coefficients() marks all tables stored in the compression object
as needing to be written to the output file (thus, it acts like
jpeg_start_compress(cinfo, TRUE)). Thisisfor safety's sake, to avoid
emitting abbreviated JPEG files by accident. If you really want to emit an
abbreviated JPEG file, call jpeg_suppress tables(), or set the tables
individual sent_table flags, between calling jpeg_write _coefficients() and
jpeg_finish_compress().

Progress monitoring
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Some applications may need to regain control from the JPEG library every so
often. Thetypical use of thisfeature

isto produce a percent-done bar or

other progress display. (For asimple example, see cjpeg.c or djpeg.c.)
Although you do get control back frequently during the data-transferring pass
(the jpeg_read scanlines or jpeg_write_scanlines |oop), any additional passes
will occur inside jpeg_finish_compress or jpeg_start_decompress; those
routines may take along time to execute, and you don't get control back

until they are done.

Y ou can define a progress-monitor routine which will be called periodically
by thelibrary. No guarantees are made about how often this call will occur,
so we don't recommend you use it for mouse tracking or anything like that.
At present, acall will occur once per MCU row, scanline, or sample row
group, whichever unit is convenient for the current processing mode; so the
wider the image, the longer the time between calls. During the data
transferring pass, only one call occurs per call of jpeg_read scanlines or
jpeg_write_scanlines, so don't pass alarge number

of scanlines at once if

you want fine resolution in the progress count. (If you really need to use
the callback mechanism for time-critical tasks like mouse tracking, you could
insert additional callsinside some of the library's inner loops.)

To establish a progress-monitor callback, create a struct jpeg_progress mgr,

fill inits progress_monitor field with a pointer to your callback routine,

and set cinfo->progress to point to the struct. The callback will be called

whenever cinfo->progressisnon-NULL. (This pointer isset to NULL by
jpeg_create_compress or jpeg_create_decompress; the library will not change

it thereafter. So if you allocate dynamic storage for the progress struct,

make sure it will live as long as the JPEG object does. Allocating from the

JPEG memory manager with lifetime JPOOL_PERMANENT will work nicely.) You
can use the same callback routine for both compression and decompression.

Thejpeg_progress mgr struct contains four fields which are set by the
library:

long pass_counter; /* work units completed in this pass */

long pass_limit; /* total number of work unitsin this pass*/

int completed passes; /* passes completed so far */

int total_passes; /* total number of passes expected */

During any one pass, pass_counter increases from 0 up to (not including)

pass_limit; the step size is usually but not necessarily 1. The pass_limit

value may change from one pass to another. The expected total number of

passesisin total_passes, and the number of passes already completed isin

completed passes. Thus the fraction of work completed may be estimated as
completed_passes + (pass_counter/pass_limit)

total_passes
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ignoring the fact that the passes may not be equal amounts of work.

When decompressing, pass_limit can even change within a pass, because it
depends on the number of scans in the JPEG file, which isn't always known in
advance. The computed fraction-of-work-done may jump

suddenly (if the library

discoversit has overestimated the number of scans) or even decrease (in the
opposite case). Itisnot wiseto put great faith in the work estimate.

When using the decompressor's buffered-image mode, the progress monitor work
estimate is likely to be completely unhelpful, because the library has no way

to know how many output passes will be demanded of it. Currently, the library
setstotal _passes based on the assumption that there will be one more output
passif the input file end hasn't yet been read (jpeg_input_complete() isn't
TRUE), but no more output passesiif the file end has been reached when the
output passis started. This meansthat total_passes will rise as additional

output passes are requested. |f you have away of determining theinput file

Size, estimating progress based on the fraction of the file that's been read

will probably be more useful than using the library's value.

Memory management

This section covers some key

facts about the JPEG library's built-in memory

manager. For moreinfo, please read structure.txt's section about the memory
manager, and consult the source code if necessary.

All memory and temporary file allocation within the library is done viathe
memory manager. If necessary, you can replace the "back end" of the memory
manager to control allocation yourself (for example, if you don't want the
library to use malloc() and free() for some reason).

Some datais allocated "permanently" and will not be freed until the JPEG
object is destroyed. Most datais alocated "per image" and is freed by
jpeg_finish_compress, jpeg_finish_decompress, or jpeg_abort. You can call the
memory manager yourself to alocate structures that will automatically be

freed at thesetimes. Typical code for thisis

ptr = (*cinfo->mem->alloc_small) ((j_common_ptr) cinfo, JPOOL_IMAGE, size);
Use JPOOL_PERMANENT to get storage that lasts as long as the JPEG object.
Use alloc_large instead of alloc_small for

anything bigger than afew Kbytes.
There are also alloc_sarray and alloc_barray routines that automatically

build 2-D sample or block arrays.

The library's minimum space regquirements to process an image depend on the
image's width, but not on its height, because the library ordinarily works
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with "strip" buffers that are as wide as the image but just afew rows high.
Some operating modes (eg, two-pass color quantization) require full-image
buffers. Such buffers are treated as "virtual arrays': only the current strip
need be in memory, and the rest can be swapped out to atemporary file.

If you use the simplest memory manager back end (jmemnabs.c), then no
temporary files are used; virtual arrays are simply malloc()'d. Images bigger
than memory can be processed only if your system supports virtual memory.
The other memory manager back ends support temporary files of various flavors
and thus work in machines without virtual memory. They may also be useful on
Unix machinesif you need

to process images that exceed available swap space.

When using temporary files, the library will make the in-memory buffers for
itsvirtual arraysjust big enough to stay within a"maximum memory" setting.
Y our application can set this limit by setting cinfo->mem->max_memory_to_use
after creating the JPEG object. (Of course, there is still aminimum size for
the buffers, so the max-memory setting is effective only if it is bigger than

the minimum space needed.) If you allocate any large structures yourself, you
must allocate them before jpeg_start_compress() or jpeg_start_ decompress() in
order to have them counted against the max memory limit. Also keep in mind
that space allocated with alloc_small() isignored, on the assumption that
it'stoo small to be worth worrying about; so a reasonable safety margin

should be left when setting max_memory_to_use.

If you use the jmemname.c or jmemdos.c memory manager back end, it is
important to clean up the JPEG object properly to ensure

that the temporary

files get deleted. (Thisisespecialy crucial with jmemdos.c, where the
"temporary files' may be extended-memory segments; if they are not freed,
DOS will require areboot to recover the memory.) Thus, with these memory
managers, it's agood ideato provide asignal handler that will trap any

early exit from your program. The handler should call either jpeg_abort()

or jpeg_destroy() for any active JPEG objects. A handler is not needed with
jmemnobs.c, and shouldn't be necessary with jmemansi.c or jmemmac.c either,
sincethe C library is supposed to take care of deleting files made with

tmpfile().

Memory usage

Working memory regquirements while performing compression or decompression
depend on image dimensions, image characteristics (such as colorspace and
JPEG process), and operating mode (application-sel ected options).

As of v6b, the decompressor requires:
1. About 24K in more-or-less-fixed-size data. This varies a bit depending
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on operating
mode and image characteristics (particularly color vs.
grayscale), but it doesn't depend on image dimensions.

2. Strip buffers (of size proportional to the image width) for IDCT and
upsampling results. The worst case for commonly used sampling factors
isabout 34 bytes* width in pixelsfor acolor image. A grayscale image
only needs about 8 bytes per pixel column.

3. A full-image DCT coefficient buffer is needed to decode a multi-scan JPEG
file (including progressive JPEGS), or whenever you select buffered-image
mode. Thistakes 2 bytes/coefficient. At typical 2x2 sampling, that's
3 bytes per pixel for acolor image. Worst case (1x1 sampling) requires
6 bytes/pixel. For grayscale, figure 2 bytes/pixel.

4. To perform 2-pass color quantization, the decompressor also needs a
128K color lookup table and a full-image pixel buffer (3 bytes/pixel).

This does not count any memory allocated by the application, such asa

buffer to hold the final

output image.

The above figures are valid for 8-bit JPEG data precision and a machine with
32-bit ints. For 12-bit JPEG data, double the size of the strip buffers and
guantization pixel buffer. The "fixed-size" datawill be somewhat smaller
with 16-bit ints, larger with 64-bit ints. Also, CMYK or other unusual

color spaces will require different amounts of space.

The full-image coefficient and pixel buffers, if needed at all, do not
have to be fully RAM resident; you can have the library use temporary
filesinstead when the total memory usage would exceed alimit you set.
(But if your OS supports virtual memory, it's probably better to just use
jmemnobs and let the OS do the swapping.)

The compressor's memory requirements are similar, except that it has no need
for color quantization. Also, it needs afull-image DCT coefficient buffer

if Huffman-table optimization is asked for, even if progressive mode is not
requested.

If you need more detailed information about memory usagein

aparticular
situation, you can enable the MEM_STATS code in jmemmgr.c.

Library compile-time options

A number of compile-time options are available by modifying jmorecfg.h.

The JPEG standard provides for both the baseline 8-bit DCT process and
a 12-bit DCT process. The 1JG code supports 12-bit lossy JPEG if you define
BITS IN_JSAMPLE as 12 rather than 8. Note that this causes JSAMPLE to be
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larger than achar, so it affects the surrounding application's image data.

The sample applications ¢jpeg and djpeg can support 12-bit mode only for PPM
and GIF file formats; you must disable the other file formats to compile a
12-bit cjpeg or djpeg. (install.txt has more information about that.)

At present, a 12-bit library can handle *only* 12-bit images, not both
precisions. (If you need to include both 8- and 12-bit librariesin asingle
application, you could probably do it by defining NEED_SHORT _EXTERNAL_NAMES
for just one of the copies. You'd haveto access

the 8-bit and 12-hit copies

from separate application source files. Thisisuntested ... if you try it,

wed like to hear whether it works!)

Note that a 12-hit library always compresses in Huffman optimization mode,
in order to generate valid Huffman tables. Thisis necessary because our
default Huffman tables only cover 8-bit data. 1f you need to output 12-hit
filesin one pass, you'll have to supply suitable default Huffman tables.

Y ou may also want to supply your own DCT quantization tables; the existing
quality-scaling code has been developed for 8-bit use, and probably doesn't
generate especially good tables for 12-bit.

The maximum number of components (color channels) in the image is determined
by MAX_COMPONENTS. The JPEG standard allows up to 255 components, but we
expect that few applications will need more than four or so.

On machines with unusual data type sizes, you may be able to improve
performance or reduce memory space by tweaking the various typedefsin
jmorecfg.h.

In particular, on some RISC CPUs, accessto arrays of "short"s
is quite slow; consider trading memory for speed by making JCOEF, INT16, and
UINT16 be"int" or "unsigned int". UINTS8 is also a candidate to become int.
Y ou probably don't want to make JSAMPLE be int unless you have lots of memory
to burn.

Y ou can reduce the size of the library by compiling out various optional
functions. To do this, undefine xxx_SUPPORTED symbols as necessary.

You can also save afew K by not having text error messagesin the library;
the standard error message table occupies about 5Kb. Thisis particularly
reasonable for embedded applications where there's no good way to display
amessage anyway. To do this, remove the creation of the message table
(ipeg_std_message table[]) from jerror.c, and ater format_message to do
something reasonable without it. Y ou could output the numeric value of the
message code number, for example. If you do this, you can also save a couple
more K by modifying

the TRACEM Sn() macrosin jerror.h to expand to nothing;

you don't need trace capability anyway, right?
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Portability considerations

The JPEG library has been written to be extremely portable; the sample
applications ¢jpeg and djpeg are slightly less so. This section summarizes
the design goalsin thisarea. (If you encounter any bugs that cause the
library to be less portable than is claimed here, we'd appreciate hearing
about them.)

The code works fine on ANSI C, C++, and pre-ANSI C compilers, using any of
the popular system include file setups, and some not-so-popular ones too.
See ingtall.txt for configuration procedures.

The code is not dependent on the exact sizes of the C datatypes. As
distributed, we make the assumptions that

char is at least 8 bitswide

short is at least 16 bits wide

intisat least 16 bitswide

longisat least 32 hits wide

(These are the minimum requirements of the ANSI C standard.) Wider types will
work fine, although

memory may be used inefficiently if char is much larger
than 8 bits or short is much bigger than 16 bits. The code should work
equally well with 16- or 32-bit ints.

In a system where these assumptions are not met, you may be able to make the
code work by modifying the typedefs in jmorecfg.h. However, you will probably
have difficulty if int isless than 16 bits wide, since referencesto plain

int abound in the code.

char can be either signed or unsigned, although the code runs faster if an
unsigned char typeisavailable. If char iswider than 8 bits, you will need

to redefine JOCTET and/or provide custom data source/destination managers so
that JOCTET represents exactly 8 bits of data on external storage.

The JPEG library proper does not assume ASCII representation of characters.
But some of the image file I/O modules in cjpeg/djpeg do have ASCII
dependencies in file-header manipulation; so does cjpeg's select_file type()
routine.

The JPEG library does not rely heavily onthe C

library. In particular, C

stdio is used only by the data source/destination modules and the error
handler, all of which are application-replaceable. (cjpeg/djpeg are more
heavily dependent on stdio.) malloc and free are called only from the memory
manager "back end" module, so you can use a different memory alocator by
replacing that onefile.
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The code generally assumes that C names must be unique in the first 15
characters. However, global function names can be made unique in the
first 6 characters by defining NEED_SHORT _EXTERNAL_NAMES.

More info about porting the code may be gleaned by reading jconfig.txt,
jmorecfg.h, and jinclude.h.

Notes for MS-DOS implementors

The 1JG code is designed to work efficiently in 80x86 "small" or "medium"
memory models (i.e., data pointers are 16 bits unless explicitly declared

"far"; code pointers can be either size). Y ou may be able to use small

model to compile cjpeg or djpeg by itself, but you will probably

haveto use

medium model for any larger application. Thiswon't make much differencein
performance. Y ou *will* take a noticeable performance hit if you use a

large-data memory model (perhaps 10%-25%), and you should avoid "huge" model
if at all possible.

The JPEG library typicaly needs 2Kb-3Kb of stack space. It will also
malloc about 20K-30K of near heap space while executing (and lots of far
heap, but that doesn't count in this calculation). Thisfigure will vary
depending on selected operating mode, and to alesser extent on image size.
Thereis also about 5Kb-6Kb of constant data which will be allocated in the
near data segment (about 4Kb of thisisthe error message table).

Thus you have perhaps 20K available for other modules' static data and near
heap space before you need to go to alarger memory model. The C library's
static datawill account for several K of this, but that still leaves a good

deal for your needs. (If you aretight on space, you could reduce the sizes
of

the I/0O buffers alocated by jdatasrc.c and jdatadst.c, say from 4K to

1K. Ancther possibility isto move the error message table to far memory;
this should be doable with only localized hacking on jerror.c.)

About 2K of the near heap spaceis "permanent” memory that will not be
released until you destroy the JPEG object. Thisisonly anissueif you
save a JPEG object between compression or decompression operations.

Far data space may also be atight resource when you are dealing with large
images. The most memory-intensive case is decompression with two-pass color
guantization, or single-pass quantization to an externally supplied color

map. Thisrequiresa128Kb color lookup table plus strip buffers amounting

to about 40 bytes per column for typical sampling ratios (eg, about 25600

bytes for a 640-pixel-wide image). Y ou may not be able to process wide
images if you have large data structures of your own.
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Of course, all of these concerns vanish if you use a 32-bit flat-memory-model
compiler,

such as DJGPP or Watcom C. We highly recommend flat modé if you

can useit; the JPEG library is significantly faster in flat model.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/libjpeg.txt
No license file was found, but licenses were detected in source scan.

/*
* jfdctint.c
* Copyright (C) 1991-1996, Thomas G. Lane.
* Thisfileis part of the Independent JPEG Group's software.
* For conditions of distribution and use, see the accompanying README file.
* This file contains a slow-but-accurate integer implementation of the
* forward DCT (Discrete Cosine Transform).
*
* A 2-D DCT can be done by 1-D DCT on each row followed by 1-D DCT
* on each column. Direct algorithms are also available, but they are
* much more complex and seem not to be any faster when reduced to code.
*
* Thisimplementation is based on an algorithm described in
* C. Loeffler, A. Ligtenberg and G. Moschytz, "Practical Fast 1-D DCT
*  Algorithms with 11 Multiplications', Proc. Int'l. Conf. on Acoustics,
*  Speech, and Signal Processing 1989 (ICASSP '89), pp. 988-991.
* The primary algorithm described there uses 11 multiplies and 29 adds.
* We use their alternate method with 12
multiplies and 32 adds.
* The advantage of this method is that no data path contains more than one
* multiplication; this allows a very simple and accurate implementation in
* scaled fixed-point arithmetic, with aminimal number of shifts.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jfdctint.c

No license file was found, but licenses were detected in source scan.

TurboJPEG Java Wrapper

The TurboJPEG shared library can optionally be built with a Java Native
Interface wrapper, which allows the library to be loaded and used directly from
Javaapplications. The Javafront end for thisis defined in several classes
located under org/libjpegturbo/turbojpeg. The source code for these Java
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classesislicensed under a BSD-style license, so the files can be incorporated
directly into both open source and proprietary projects without restriction. A
Javaarchive (JAR) file containing these classesis also shipped with the
"official" distribution packages of libjpeg-turbo.

TJExample.java, which should also be located in the same directory asthis
README file, demonstrates how to use the TurboJPEG Java APl to compress and
decompress JPEG images in memory.

Performance Pitfalls

The TurboJPEG Java API defines several convenience methods that

can allocate

image buffers or instantiate classes to hold the result of compress,

decompress, or transform operations. However, if you use these methods, then
be mindful of the amount of new data you are creating on the heap. It may be
necessary to manually invoke the garbage collector to prevent heap exhaustion
or to prevent performance degradation. Background garbage collection can kill
performance, particularly in a multi-threaded environment (Java pauses all
threads when the GC runs.)

The TurboJPEG Java API aways gives you the option of pre-allocating your own
source and destination buffers, which allows you to re-use those buffers for
compressing/decompressing multiple images. If the image sequence you are
compressing or decompressing consists of images of the same size, then
pre-allocating the buffers is recommended.

Installation Directory

If the TurboJPEG JNI library (libturbojpeg.so, libturbojpeg.jnilib, or

turbojpeg.dil) is not installed under

asystem library directory or under a

directory specified in LD_LIBRARY_PATH (Unix) or PATH (Windows), then you will
need to pass an argument of -Djavalibrary.path={ path_to_JNI_library} to java

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49T bdd/libjpeg-turbo-1.2.90/javal README
No license file was found, but licenses were detected in source scan.

/*
* jidctflt.c

*

* Copyright (C) 1994-1998, Thomas G. Lane.
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* Thisfileis part of the Independent JPEG Group's software.
* For conditions of distribution and use, see the accompanying README file.
*
* This file contains a floating-point implementation of the
* inverse DCT (Discrete Cosine Transform). In the 1JG code, this routine
* must also perform dequantization of the input coefficients.
*
* This implementation should be more accurate than either of the integer
* |DCT implementations. However, it may not give the same results on al
* machines because of differencesin roundoff behavior. Speed will depend
* on the hardware's floating point capacity.
*
* A 2-D IDCT can be done by 1-D IDCT on each column followed by 1-D IDCT
* on each row (or vice versa, but it's more convenient to emit arow at
* atime). Direct algorithms are also available, but they are much more
* complex and seem not to

be any faster when reduced to code.
*

* Thisimplementation is based on Arai, Agui, and Nakajima's algorithm for
* scaled DCT. Their original paper (Trans. IEICE E-71(11):1095) isin

* Japanese, but the algorithm is described in the Pennebaker & Mitchell

* JPEG textbook (see REFERENCES section in file README). The following code
* isbased directly on figure 4-8 in P& M.

* While an 8-point DCT cannot be done in less than 11 multiplies, it is

* possible to arrange the computation so that many of the multiplies are

* simple scalings of the final outputs. These multiplies can then be

* folded into the multiplications or divisions by the JPEG quantization

* table entries. The AA&N method leaves only 5 multiplies and 29 adds

* to be done in the DCT itself.

* The primary disadvantage of this method is that with a fixed-point

* implementation, accuracy islost due to imprecise representation of the

* scaled quantization values. However, that problem does not arise if

* we

use floating point arithmetic.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jidctfIt.c

No license file was found, but licenses were detected in source scan.

/*

* jsimd_none.c

*

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright 2009-2011 D. R. Commander

*

* Based on the x86 SIMD extension for 1JG JPEG library,
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* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc
* This file contains stubs for when thereisno SIMD support available.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jsimd_none.c
No license file was found, but licenses were detected in source scan.

/*

* jcinit.c

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains initialization logic for the JPEG compressor.

* Thisroutineisin charge of selecting the modules to be executed and

* making an initialization call to each one.

*

* Logically, this code belongsin jcmaster.c. It's split out because

* linking this routine implies linking the entire compression library.

* For atranscoding-only application, we want to be able to use jcmaster.c
* without linking in the whole library.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi -expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcinit.c

No license file was found, but licenses were detected in source scan.

/*

* Copyright (C)2009-2012 D. R. Commander. All Rights Reserved.

*

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions are met:
* - Redistributions of source code must retain the above copyright notice,

* thislist of conditions and the following disclaimer.

* - Redistributions in binary form must reproduce the above copyright notice,
thislist of conditions and the following disclaimer in the documentation

* and/or other materials provided with the distribution.

* - Neither the name of the libjpeg-turbo Project nor the names of its

* contributors may be used to endorse or promote products derived from this
* software without specific prior written permission.

*
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* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "ASIS",
* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR CONTRIBUTORS BE
* LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

* CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF

* SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

* INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

* CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

* POSSIBILITY OF SUCH DAMAGE.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/tjbench.c

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/tjunittest.c

*

/opt/ws local/PERMITS _SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/turbojpeg.c

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/turbojpeg.h

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/javalTIBench.java

No license file was found, but licenses were detected in source scan.

/*

* jfdctflt.c

*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains a floating-point implementation of the

* forward DCT (Discrete Cosine Transform).

* This implementation should be more accurate than either of the integer

* DCT implementations. However, it may not give the same results on all

* machines because of differencesin roundoff behavior. Speed will depend
* on the hardware's floating point capacity.

*

* A 2-D DCT can be done by 1-D DCT on each row followed by 1-D DCT
* on each column. Direct algorithms are also available, but they are

* much more complex and seem not to be any faster when reduced to code.
*
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* Thisimplementation is based on Arai, Agui, and Nakajima's algorithm for
* scaled DCT. Their original paper (Trans. IEICE
E-71(11):1095) isin
* Japanese, but the algorithm is described in the Pennebaker & Mitchell
* JPEG textbook (see REFERENCES section in file README). The following code
* isbased directly on figure 4-8 in P& M.
* While an 8-point DCT cannot be done in less than 11 multiplies, it is
* possible to arrange the computation so that many of the multiplies are
* simple scalings of the final outputs. These multiplies can then be
* folded into the multiplications or divisions by the JPEG quantization
* table entries. The AA&N method leaves only 5 multiplies and 29 adds
* to be done in the DCT itself.
* The primary disadvantage of this method is that with a fixed-point
* implementation, accuracy islost due to imprecise representation of the
* scaled quantization values. However, that problem does not arise if
* we use floating point arithmetic.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jfdctflt.c

No license file was found, but licenses were detected in source scan.

/*

* jsimd_arm.c

*

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright 2009-2011 D. R. Commander

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc
* Thisfile contains the interface between the "normal” portions

* of the library and the SIMD implementations when running on

* ARM architecture.

* Based on the stubs from 'jssmd_none.c'

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimd_arm.c

No license file was found, but licenses were detected in source scan.

/*
* jfdctfst.c
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*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains afast, not so accurate integer implementation of the

* forward DCT (Discrete Cosine Transform).

*

* A 2-D DCT can be done by 1-D DCT on each row followed by 1-D DCT
* on each column. Direct algorithms are also available, but they are

* much more complex and seem not to be any faster when reduced to code.
*

* Thisimplementation is based on Arai, Agui, and Nakajima's algorithm for
* scaled DCT. Their original paper (Trans. IEICE E-71(11):1095) isin

* Japanese, but the algorithm is described in the Pennebaker & Mitchell

* JPEG textbook (see REFERENCES section in file README). The following code
* isbased directly on figure 4-8 in P& M.

* While an 8-point DCT cannot be done in less

than 11 multiplies, it is

* possible to arrange the computation so that many of the multiplies are

* simple scalings of the final outputs. These multiplies can then be

* folded into the multiplications or divisions by the JPEG quantization

* table entries. The AA&N method leaves only 5 multiplies and 29 adds

* to be done in the DCT itself.

* The primary disadvantage of this method is that with fixed-point math,

* accuracy islost due to imprecise representation of the scaled

* quantization values. The smaller the quantization table entry, the less

* precise the scaled value, so thisimplementation does worse with high-

* quality-setting files than with low-quality ones.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jfdctfst.c

No license file was found, but licenses were detected in source scan.

libjpeg-turbo note: This image was extracted from the 8-bit nightshot_iso_100
image. The original can be downloaded at the link below.

The New Image Compression Test Set - Jan 2008
http://www.imagecompression.info/test_images

Theimages historically used for compression research (lena, barbra, pepper etc...) have outlived their useful life and
its about time they become a part of history only. They are too small, come from data sources too old and are
available in only 8-bit precision.

These images have been carefully selected to aid in image compression algorithm research and evaluation. These are
photographic images chosen to come from awide variety of sources and each one picked to stress different aspects
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of algorithms. Images are available in 8-bit, 16-bit and 16-hit linear variations, RGB and gray.

Images are available without any prohibitive copyright restrictions.

These images are () there respective
owners. You are granted full redistribution and publication rights on these images provided:

1. The origin of the pictures must not be misrepresented; you must not claim that you took the original pictures. If
you use, publish or redistribute them, an acknowledgment would be appreciated but is not required.

2. Altered versions must be plainly marked as such, and must not be misinterpreted as being the originals.

3. No payment is required for distribution this material, it must be available freely under the conditions stated here.
That is, it is prohibited to sell the material.

4. This notice may not be removed or altered from any distribution.

Acknowledgments: A lot of people contributed alot of time and effort in making thistest set possible. Thanksto
everyone who voiced their opinion in any of the discussions online. Thanks to Axel Becker, Thomas Richter and
Niels Frhling for their extensive help in picking images, running all the various tests etc... Thanks to Pete Fraser,
Tony

Story, Wayne J. Cosshall, David Coffin, Bruce Lindbloom and raw.fotosite.pl for the images which make up this
Set.

Sachin Garg [India]
sachingarg@c10n.info

www.sachingarg.com | www.c10n.info | www.imagecompression.info

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/testimages/nightshot_iso_100.txt

No license file was found, but licenses were detected in source scan.

License: BSD-style
libjpeg-turbo rivals that of proprietary high-speed JPEG codecs.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/rel ease/libj peg-
turbo.spec.in

No license file was found, but licenses were detected in source scan.

/*

* wrrle.c

*

* Copyright (C) 1991-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*
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* This file contains routines to write output images in RLE format.

* The Utah Raster Toolkit library isrequired (version 3.1 or later).

*

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume output to

* an ordinary stdio stream.

*

* Based on code contributed by Mike Lijewski,

* with updates from Robert Hutchinson.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/wrrle.c

No license file was found, but licenses were detected in source scan.

/*

* jpegtran.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1995-2010, Thomas G. Lane, Guido Vollbeding.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains a command-line user interface for JPEG transcoding.

* |tisvery similar to cjpeg.c, and partly to djpeg.c, but provides

* |osdless transcoding between different JPEG file formats. It also

* provides some lossless and sort-of-lossl ess transformations of JPEG data.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/j pegtran.c
No license file was found, but licenses were detected in source scan.

; For conditions of distribution and use, see copyright notice in jsimdext.inc
; more details.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jfmmxint.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/simd/jiss2int-
64.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
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1.2.90/simd/jiss2int.asm

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/simd/jfss2int-
64.asm

/opt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.el 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jimmxint.asm

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jfss2int.asm

No license file was found, but licenses were detected in source scan.

/*

* jdinput.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains input control logic for the JPEG decompressor.

* These routines are concerned with controlling the decompressor's input
* processing (marker reading and coefficient decoding). The actual input
* reading is done in jdmarker.c, jdhuff.c, and jdphuff.c.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/jdinput.c

No license file was found, but licenses were detected in source scan.

/*

* rdrle.c

*

* Copyright (C) 1991-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains routines to read input images in Utah RLE format.
* The Utah Raster Toolkit library isrequired (version 3.1 or later).

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume input from

* an ordinary stdio stream. They further assume that reading begins

* at the start of thefile; start_input may need work if the

* user interface has already read some data (e.g., to determine that
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* thefileisindeed RLE format).

*

* Based on code contributed by Mike Lijewski,
* with updates from Robert Hutchinson.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/rdrle.c

No license file was found, but licenses were detected in source scan.

/*
* rdbmp.c
*
* Thisfile was part of the Independent JPEG Group's software:
* Copyright (C) 1994-1996, Thomas G. Lane.
* Modified 2009-2010 by Guido Vollbeding.
* Modifications:
* Modified 2011 by Siarhei Siamashka.
* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains routines to read input images in Microsoft "BMP"
* format (MS Windows 3.x, 0S/2 1.x, and OS/2 2.x flavors).
* Currently, only 8-bit and 24-bit images are supported, not 1-bit or
* 4-hit (feeding such low-depth images into JPEG would be silly anyway).
* Also, we don't support RL E-compressed files.
* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume input from
* an ordinary stdio stream. They further assume that reading begins
* at the start of thefile; start_input may need work if the
* user interface has already
read some data (e.g., to determine that
* thefileisindeed BMP format).
* This code contributed by James Arthur Boucher.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/rdbmp.c

No license file was found, but licenses were detected in source scan.

/*

* jdapistd.c

*

* Thisfile was part of the Independent JPEG Group's software:
* Copyright (C) 1994-1996, Thomas G. Lane.
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* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains application interface code for the decompression half

* of the JPEG library. These are the "standard" APl routines that are

* used in the normal full-decompression case. They are not used by a

* transcoding-only application. Notethat if an application linksin

* jpeg_start_decompress, it will end up linking in the entire decompressor.
* We thus must separate this file from jdapimin.c to avoid linking the

* whole decompression library into atranscoder.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/jdapistd.c

No license file was found, but licenses were detected in source scan.

/*

* rdjpgcom.c

* Copyright (C) 1994-1997, Thomas G. Lane.

* Modified 2009 by Bill Allombert, Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains a very simple stand-alone application that displays

* the text in COM (comment) markersin a JFIF file.

* This may be useful as an example of the minimum logic needed to parse
* JPEG markers.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/rdj pgcom.c
No license file was found, but licenses were detected in source scan.

/*

* rdtarga.c

*

* Copyright (C) 1991-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* Thisfile contains routines to read input images in Targa format.
*

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume input from
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* an ordinary stdio stream. They further assume that reading begins
* at the start of thefile; start_input may need work if the

* user interface has already read some data (e.g., to determine that

* thefileisindeed Targaformat).

* Based on code contributed by Lee Daniel Crocker.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/rdtarga.c

No license file was found, but licenses were detected in source scan.

/*

* jdmerge.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

* Modifications:

* Copyright (C) 2009, 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains code for merged upsampling/color conversion.

*

* This file combines functions from jdsample.c and jdcolor.c;

* read those files first to understand what's going on.

*

* When the chroma components are to be upsampled by simple replication
* (ie, box filtering), we can save some work in color conversion by

* calculating al the output pixels corresponding to a pair of chroma

* samples at onetime. In the conversion equations

*R=Y +K1* Cr

*G=Y +K2* Cb+K3* Cr

*B=Y +K4*Cb

* only the Y term varies among the group of pixels corresponding
toapair

* of chroma samples, so the rest of the terms can be calculated just once.
* At typical sampling ratios, this eliminates half or three-quarters of the
* multiplications needed for color conversion.

*

* Thisfile currently provides implementations for the following cases:

* Y ChCr => RGB color conversion only.

* Sampling ratios of 2hlv or 2h2v.

* No scaling needed at upsample time.

* Corner-aligned (non-CCIR601) sampling alignment.

* Other special cases could be added, but in most applications these are
* the only common cases. (For uncommon cases we fall back on the more
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* general code in jdsample.c and jdcolor.c.)
*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/jdmerge.c
No license file was found, but licenses were detected in source scan.

/*

* jdpostct.c

*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains the decompression postprocessing controller.

* This controller manages the upsampling, color conversion, and color

* quantization/reduction steps; specificaly, it controls the buffering

* between upsample/color conversion and color quantization/reduction.

*

* |f no color quantization/reduction is required, then this modul e has no

* work to do, and it just hands off to the upsample/color conversion code.

* An integrated upsampl e/convert/quantize process would replace this module
* entirely.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j dpostct.c

No license file was found, but licenses were detected in source scan.

/*

* jctrans.c

*

* Copyright (C) 1995-1998, Thomas G. Lane.

* Modified 2000-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains library routines for transcoding compression,

* that is, writing raw DCT coefficient arrays to an output JPEG file.
* Theroutinesin jcapimin.c will also be needed by atranscoder.

*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j ctrans.c
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No license file was found, but licenses were detected in source scan.

/*

* jdcolext.c

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2009, 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains output colorspace conversion routines.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdcol ext.c

No license file was found, but licenses were detected in source scan.

# Copyright (C)2009-2011 D. R. Commander. All Rights Reserved.

# Redistribution and use in source and binary forms, with or without

# modification, are permitted provided that the following conditions are met:
# - Redistributions of source code must retain the above copyright notice,

# thislist of conditions and the following disclaimer.

# - Redistributions in binary form must reproduce the above copyright notice,
# thislist of conditions and the following disclaimer in the documentation

# - Neither the name of the libjpeg-turbo Project nor the names of its

# software without specific prior written permission.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/release/uninstall.in

No license file was found, but licenses were detected in source scan.

1JG JPEG LIBRARY: CODING RULES

Copyright (C) 1991-1996, Thomas G. Lane.
Thisfileis part of the Independent JPEG Group's software.
For conditions of distribution and use, see the accompanying README file.

Since numerous people will be contributing code and bug fixes, it'simportant
to establish a common coding style. The goal of using similar coding styles
is much more important than the details of just what that styleis.

In general we follow the recommendations of "Recommended C Style and Coding
Standards’ revision 6.1 (Cannon et a. as modified by Spencer, Keppel and
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Brader). Thisdocument is available in the 1JG FTP archive (see
jpeg/doc/cstylems.tbl.Z, or cstyle.txt.Z for those without nroff/thl).

Block comments should be laid out thusly:

/*
* Block commentsin this style.
*/

We indent statementsin K&R style, eg.,
if (test) {
then-part;
} else{
else-part;
}
with two spaces per indentation
level. (Thisindentation convention is
handled automatically by GNU Emacs and many other text editors.)

Multi-word names should be written in lower case with underscores, e.g.,
multi_word_name (not multiWordName). Preprocessor symbols and enum constants
are similar but upper case (MULTI_WORD_NAME). Names should be unique within
the first fifteen characters. (On some older systems, global names must be

unique within six characters. We accommodate this without cluttering the

source code by using macros to substitute shorter names.)

We use function prototypes everywhere; we rely on automatic source code
transformation to feed prototype-less C compilers. Transformation is done

by the ssmple and portable tool ‘ansi2knr.c' (courtesy of Ghostscript).

ansi2knr is not very bright, so it imposes aformat requirement on function
declarations: the function name MUST BEGIN IN COLUMN 1. Thusall functions
should be written in the following style:

LOCAL(int *)
function_name (int a, char
* b)

{

code...

}

Note that each function definition must begin with GLOBAL (type), LOCAL (type),
or METHODDERF(type). These macros expand to "static type" or just "type" as
appropriate. They provide areadable indication of the routine's usage and

can readily be changed for special needs. (For instance, special linkage

keywords can be inserted for usein Windows DLLS.)

ansi 2knr does not transform method declarations (function pointersin
structs). We handle these with a macro IMETHOD, defined as
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#ifdef HAVE_PROTOTY PES

#define IMETHOD (type,methodname,arglist) type (* methodname) arglist

#else

#define IMETHOD (type,methodname,arglist) type (* methodname) ()

#endif

which isused like this:

struct function_pointers {

JMETHOD(void, init_entropy_encoder, (int somearg, jparms *jp));
JMETHOD(void, term_entropy_encoder, (void));

b

Note the set of parentheses surrounding the parameter list.

A similar solution is used for forward and external function declarations
(seethe EXTERN
and JPP macros).

If the code isto work on non-ANSI compilers, we cannot rely on a prototype
declaration to coerce actual parametersinto the right types. Therefore, use
explicit casts on actual parameters whenever the actual parameter type is not
identical to the formal parameter. Beware of implicit conversionsto "int".

It seems there are some non-ANSI compilers in which the sizeof() operator
isdefined to return int, yet size tisdefined aslong. Needlessto say,

thisis brain-damaged. Always use the SIZEOF() macro in place of sizeof(),
so that the result is guaranteed to be of type size t.

The JPEG library isintended to be used within larger programs. Furthermore,
we want it to be reentrant so that it can be used by applications that process
multiple images concurrently. The following rules support these requirements:

1. Avoid direct use of file1/0O, "malloc”, error report printouts, etc;
pass these through the common routines provided.

2. Minimize globa namespace

pollution. Functions should be declared static

wherever possible. (Note that our method-based calling conventions help this
alot: in many modules only the initialization function will ever need to be
called directly, so only that function need be externally visible.) All

global function names should begin with "jpeg ", and should have an
abbreviated name (unique in the first six characters) substituted by macro
when NEED_SHORT_EXTERNAL_NAMES is set.

3. Don't use global variables; anything that must be used in another module
should be in the common data structures.

4. Don't use static variables except for read-only constant tables. Variables
that should be private to a module can be placed into private structures (see
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the system architecture document, structure.txt).

5. Source file names should begin with "'j" for files that are part of the
library proper; source filesthat are not part of the library, such as cjpeg.c
and djpeg.c, do not begin with "j". Keep source file names

to eight

characters (plus".c" or ".h", etc) to make life easy for MS-DOSers. Keep
compression and decompression code in separate source files --- some
applications may want only one half of thelibrary.

Note: these rules (particularly #4) are not followed religioudly in the
modules that are used in cjpeg/djpeg but are not part of the JPEG library
proper. Those modules are not really intended to be used in other
applications.

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/coderul es.txt
No license file was found, but licenses were detected in source scan.

/*

* jerror.c

* Copyright (C) 1991-1998, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains simple error-reporting and trace-message routines.

* These are suitable for Unix-like systems and others where writing to

* stderr isthe right thing to do. Many applications will want to replace

* some or all of these routines.

*

* |f you define USE_ WINDOWS MESSAGEBOX in jconfig.h or in the makefile,
* you get a Windows-specific hack to display error messages in adialog box.
* |t ain't much, but it beats dropping error messages into the bit bucket,

* which iswhat happens to output to stderr under most Windows C compilers.
* These routines are used by both the compression and decompression code.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jerror.c

No license file was found, but licenses were detected in source scan.

/*
* jdarith.c

*
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* Developed 1997-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains portabl e arithmetic entropy decoding routines for JPEG

* (implementing the ISO/IEC IS 10918-1 and CCITT Recommendation ITU-T T.81).

*

* Both sequential and progressive modes are supported in this single module.
*
* Suspension is not currently supported in this module.
*
/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdarith.c

No license file was found, but licenses were detected in source scan.

/*

* jedetmgr.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modifications:

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright (C) 2011 D. R. Commander

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains the forward-DCT management logic.

* This code selects a particular DCT implementation to be used,

* and it performs related housekeeping chores including coefficient

* quantization.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jcdctmgr.c
No license file was found, but licenses were detected in source scan.

/*

* JQuery JavaScript Library v1.3.2

* http://jquery.com/

* Copyright (c) 2009 John Resig

* Duadl licensed under the MIT and GPL licenses.
* http://docs.jquery.com/License

*

* Date: 2009-02-19 17:34:21 -0500 (Thu, 19 Feb 2009)
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* Revision: 6246

*/

/*

* Sizzle CSS Selector Engine - v0.9.3

* Copyright 2009, The Dojo Foundation

* Released under the MIT, BSD, and GPL Licenses.

* Moreinformation: http://sizzlejs.com/

*/

/*

* jQuery Ul 1.7.2

* Copyright (c) 2009 AUTHORS.txt (http://jqueryui.com/about)
* Dual licensed under the MIT (MIT-LICENSE.txt)

* and GPL (GPL-LICENSE.txt) licenses.

* http://docs.jquery.com/UlI

*/

/**

* jQuery.ScrollTo - Easy element scrolling using jQuery.

* Copyright (c) 2008 Ariel Flesler - aflesler(at)gmail (dot)com
* Licensed under GPL license (http://www.opensource.org/licenses/gpl-license.php).
* Date: 2/8/2008

* @author Ariel Flesler

* @version 1.3.2

*/

Found

in path(s):
* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/doc/html/jquery.js

No license file was found, but licenses were detected in source scan.

; jdct.inc - private declarations for forward & reverse DCT subsystems
; Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

; Based on

; X86 SIMD extension for 1JG JPEG library

; Copyright (C) 1999-2006, MY ASAKA Masaru.

; For conditions of distribution and use, see copyright notice in jsimdext.inc

. [TABS]

; Each IDCT routineis responsible for range-limiting its results and
; converting them to unsigned form (0..MAXJSAMPLE). Theraw outputs could
; be quite far out of range if the input datais corrupt, so a bulletproof
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; range-limiting step is required. We use a mask-and-table-lookup method
; to do the combined operations quickly.

%define RANGE_MASK (MAXJSAMPLE * 4 + 3) ; 2 bitswider than legal samples

%define ROW(n,b,s) ((b)+(n)*(s))
%define COL(n,b,s) ((b)+(n)*(s)*DCTSIZE)

%define DWBLOCK (m,n,b,s) ((b)+(m)* DCTSIZE*(s)+(n)* SIZEOF_DWORD)
%define MMBLOCK (m,n,b,s) ((b)+(m)*DCTSIZE* (s)+(n)* SIZEOF_MMWORD)
%define

XMMBLOCK (m,n,b,s) ((b)+(m)* DCTSIZE*(s)+(n)* SIZEOF_XMMWORD)

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/simd/jdct.inc
No license file was found, but licenses were detected in source scan.

/*

* jecoefct.c

* Copyright (C) 1994-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains the coefficient buffer controller for compression.

* This controller isthe top level of the JPEG compressor proper.

* The coefficient buffer lies between forward-DCT and entropy encoding steps.
*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/j ccoefct.c

No license file was found, but licenses were detected in source scan.

Package: {_ PKGNAME}

Version: {__VERSION}-{__BUILD}

Section: misc

Priority: optional

Architecture: {__ ARCH}

Essential: no

Maintainer: The libjpeg-turbo Project [http://www.libjpeg-turbo.org]
Description: A SIMD-accelerated JPEG codec that provides both the libjpeg and TurboJPEG APIs
libjpeg-turbo is a JPEG image codec that uses SIMD instructions (MM X, SSE2,
NEON) to accelerate baseline JPEG compression and decompression on x86,
x86-64, and ARM systems. On such systems, libjpeg-turbo is generally 2-4x as
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fast aslibjpeg, al else being equal. On other types of systems,
libjpeg-turbo can still outperform libjpeg by a significant amount, by virtue
of its highly-optimized Huffman coding routines. In many cases, the
performance of libjpeg-turbo rivals that of proprietary high-speed JPEG
codecs.

libjpeg-turbo implements both the traditional libjpeg API aswell asthe less
powerful but more straightforward TurboJPEG

API. libjpeg-turbo also features

colorspace extensions that allow it to compress from/decompress to 32-bit and
big-endian pixel buffers (RGBX, XBGR, etc.), aswell as afull-featured Java
interface.

libjpeg-turbo was originally based on libjpeg/SIMD, an MM X-accelerated
derivative of libjpeg v6b developed by Miyasaka Masaru. The TigerVNC and
VirtualGL projects made numerous enhancements to the codec in 2009, and in
early 2010, libjpeg-turbo spun off into an independent project, with the goal

of making high-speed JPEG compression/decompression technology availableto a
broader range of users and developers.

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thbdd/libjpeg-turbo-1.2.90/rel ease/deb-
control.tmpl

No license file was found, but licenses were detected in source scan.

/*

* jerror.h

* Copyright (C) 1994-1997, Thomas G. Lane.

* Modified 1997-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile defines the error and message codes for the JPEG library.

* Edit thisfile to add new codes, or to translate the message strings to

* some other language.

* A set of error-reporting macros are defined too. Some applications using
* the JPEG library may wish to include thisfile to get the error codes

* and/or the macros.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jerror.h

No license file was found, but licenses were detected in source scan.

/*
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* jsimd_x86_64.c

*

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB
* Copyright 2009-2011 D. R. Commander

* Based on the x86 SIMD extension for 1JG JPEG library,

* Copyright (C) 1999-2006, MY ASAKA Masaru.

* For conditions of distribution and use, see copyright notice in jsimdext.inc
* This file contains the interface between the "normal” portions

* of the library and the SIMD implementations when running on a

* x86_64 architecture.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-
1.2.90/simd/jsimd_x86_64.c

No license file was found, but licenses were detected in source scan.

/*

* jcsample.c

* Copyright (C) 1991-1996, Thomas G. Lane.

* Copyright 2009 Pierre Ossman <ossman@cendio.se> for Cendio AB

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.

*

* This file contains downsampling routines.

*

* Downsampling input datais counted in "row groups'. A row group

* isdefined to be max_v_samp_factor pixel rows of each component,

* from which the downsampler producesv_samp_factor sample rows.

* A single row group is processed in each call to the downsampler module.
* The downsampler is responsible for edge-expansion of its output data

* tofill an integral number of DCT blocks horizontally. The source buffer
* may be modified if it is helpful for this purpose (the source buffer is

* alocated wide enough to correspond to the desired output width).

* The caller (the prep controller) is

responsible for vertical padding.

*

* The downsampler may request "context rows" by setting need_context_rows
* during startup. In this case, theinput arrayswill contain at least

* one row group's worth of pixels above and below the passed-in data;

* the caller will create dummy rows at image top and bottom by replicating
* thefirst or last real pixel row.

*
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* An excellent reference for image resampling is

* Digital Image Warping, George Wolberg, 1990.

*  Pub. by IEEE Computer Society Press, Los Alamitos, CA. ISBN 0-8186-8944-7.
*

* The downsampling algorithm used here is a simple average of the source

* pixels covered by the output pixel. The hi-falutin sampling literature

* refersto thisas a"box filter". In general the characteristics of a box

* filter are not very good, but for the specific cases we normally use (1:1

* and 2:1 ratios) the box is equivalent to a "triangle filter" which is not

* nearly so bad. If you intend to use other sampling ratios,

you'd be well

* advised to improve this code.

* A simple input-smoothing capability is provided. Thisismainly intended
* for cleaning up color-dithered GIF input files (if you find it inadequate,

* we suggest using an external filtering program such as pnmconvol). When
* enabled, each input pixel Pisreplaced by aweighted sum of itself and its
* eight neighbors. Psweight is 1-8* SF and each neighbor's weight is SF,

* where SF = (smoothing_factor / 1024).

* Currently, smoothing is only supported for 2h2v sampling factors.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/jcsample.c
No license file was found, but licenses were detected in source scan.

/*

* rdcolmap.c

*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile implements djpeg's "-map file" switch. It reads a source image
* and constructs a colormap to be supplied to the JPEG decompressor.

* Currently, these file formats are supported for the map file:

* GIF: the contents of the GIF's global colormap are used.

*  PPM (either text or raw flavor): the entire file is read and

*  each unique pixel valueis entered in the map.

* Note that reading alarge PPM file will be horrendously slow.

* Typically, a PPM-format map file should contain just one pixel

* of each desired color. Such afile can be extracted from an

* ordinary image PPM file with ppmtomap(1).

*

* Rescaling a PPM that has a maxval unequal to MAXJSAMPLE is not

* currently implemented.
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*/
/* Portions of this code are based on the PBMPLUS library, which is:

* %

** Copyright (C) 1988 by Jef Poskanzer.

** Permission to use, copy, modify, and distribute this software and its

** documentation for any purpose and without fee is hereby granted, provided
** that the above copyright notice appear in all copies and that both that

** copyright notice and this permission notice appear in supporting

** documentation. This softwareis provided "asis" without express or

** implied warranty.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izML Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libj peg-turbo-1.2.90/rdcol map.c
No license file was found, but licenses were detected in source scan.

/*
* dipeg.c
* Thisfile was part of the Independent JPEG Group's software:
* Copyright (C) 1991-1997, Thomas G. Lane.
* Modifications:
* Copyright (C) 2010-2011, 2013, D. R. Commander.
* For conditions of distribution and use, see the accompanying README file.
* This file contains a command-line user interface for the JPEG decompressor.
* |t should work on any system with Unix- or MS-DOS-style command lines.
*
* Two different command line styles are permitted, depending on the
* compile-time switch TWO_FILE_ COMMANDLINE:
* djpeg [options] inputfile outputfile
* djpeg [options] [inputfile]
* |n the second style, output is aways to standard output, which you'd
* normally redirect to afile or pipe to some other program. Input is
* either from anamed file or from standard input (typically redirected).
* The second styleis convenient on Unix but is unhelpful on systems that
* don't support pipes.
Also, you MUST usethefirst styleif your system
* doesn't do binary 1/0 to stdin/stdout.
* To simplify script writing, the "-outfile" switch is provided. The syntax
* djpeg [options] -outfile outputfile inputfile
* works regardless of which command line style is used.
*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibj peg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-

Open Source Used In logsense 1.2 196



archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/djpeg.c
No license file was found, but licenses were detected in source scan.

/*

* jdcoefct.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1997, Thomas G. Lane.

* Modifications:

* Copyright (C) 2010, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains the coefficient buffer controller for decompression.

* This controller isthe top level of the JPEG decompressor proper.

* The coefficient buffer lies between entropy decoding and inverse-DCT steps.
*

* |n buffered-image mode, this controller is the interface between

* input-oriented processing and output-oriented processing.

* Also, theinput side (only) is used when reading afile for transcoding.

*/

Found in path(s):

* Jopt/ws_|local/PERMITS_SQL/1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdcoefct.c

No license file was found, but licenses were detected in source scan.

/*

* jdtrans.c

* Copyright (C) 1995-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile contains library routines for transcoding decompression,

* that is, reading raw DCT coefficient arrays from an input JPEG file.

* Theroutinesin jdapimin.c will also be needed by a transcoder.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdtrans.c

No license file was found, but licenses were detected in source scan.

/*

* jcomapi.c

*

* Copyright (C) 1994-1997, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.
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* For conditions of distribution and use, see the accompanying README file.
*

* This file contains application interface routines that are used for both

* compression and decompression.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcomapi.c

No license file was found, but licenses were detected in source scan.

/*

* jaricom.c

*

* Developed 1997-2009 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains probability estimation tables for common usein

* arithmetic entropy encoding and decoding routines.

* This data represents Table D.2 in the JPEG spec (ISO/IEC 1S 10918-1

* and CCITT Recommendation ITU-T T.81) and Table 24 in the JBIG spec
* (ISO/IEC IS 11544 and CCITT Recommendation ITU-T T.82).

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jaricom.c

No license file was found, but licenses were detected in source scan.

/*

* jdmarker.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modifications:

* Copyright (C) 2012, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains routines to decode JPEG datastream markers.

* Most of the complexity arises from our desire to support input

* suspension: if not all of the datafor amarker isavailable,

* we must exit back to the application. On resumption, we reprocess
* the marker.

*/

Found in path(s):
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* Jopt/ws_local/PERMITS_SQL/1007828089 1591902017.54/0/libjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jdmarker.c
No license file was found, but licenses were detected in source scan.

/*

* jcapistd.c

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains application interface code for the compression half
* of the JPEG library. These are the "standard" API routines that are
* used in the normal full-compression case. They are not used by a

* transcoding-only application. Notethat if an application linksin

* jpeg_start_compress, it will end up linking in the entire compressor.
* We thus must separate this file from jcapimin.c to avoid linking the
* whole compression library into atranscoder.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/j capistd.c

No license file was found, but licenses were detected in source scan.

/*
* wrbmp.c
*
* Copyright (C) 1994-1996, Thomas G. Lane.
* Thisfileis part of the Independent JPEG Group's software.
* For conditions of distribution and use, see the accompanying README file.
*
* This file contains routines to write output images in Microsoft "BMP"
* format (MS Windows 3.x and OS/2 1.x flavors).
* Either 8-bit colormapped or 24-bit full-color format can be written.
* No compression is supported.
*
* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume output to
* an ordinary stdio stream.
*
* This code contributed by James Arthur Boucher.
*
/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libjpeg-turbo-1.2.90/wrbmp.c
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No license file was found, but licenses were detected in source scan.

/*
* jcmainct.c
*
* Copyright (C) 1994-1996, Thomas G. Lane.
* Thisfileis part of the Independent JPEG Group's software.
* For conditions of distribution and use, see the accompanying README file.
*
* This file contains the main buffer controller for compression.
* The main buffer lies between the pre-processor and the JPEG
* compressor proper; it holds downsampled data in the JPEG colorspace.
*
/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/jcmainct.c
No license file was found, but licenses were detected in source scan.

/*

* jdatasrc-tj.c

*

* Thisfile was part of the Independent JPEG Group's software:

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2009-2011 by Guido Vollbeding.

* Modifications:

* Copyright (C) 2011, D. R. Commander.

* For conditions of distribution and use, see the accompanying README file.
* This file contains decompression data source routines for the case of

* reading JPEG data from memory or from afile (or any stdio stream).

* While these routines are sufficient for most applications,

* some will want to use a different source manager.

* IMPORTANT: we assume that fread() will correctly transcribe an array of
* JOCTETSs from 8-bit-wide elements on external storage. If char iswider

* than 8 bits on your machine, you may need to do some tweaking.

*/

Found in path(s):

* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Thdd/libj peg-turbo-1.2.90/jdatasrc-tj.c
No license file was found, but licenses were detected in source scan.

/*

* cderror.h

*

* Copyright (C) 1994-1997, Thomas G. Lane.
* Modified 2009 by Guido Vollbeding.
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* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* Thisfile defines the error and message codes for the ¢jpeg/djpeg

* applications. These strings are not needed as part of the JPEG library

* proper.

* Edit thisfile to add new codes, or to translate the message strings to

* some other language.

*/

Found in path(s):
* Jopt/ws_local/PERMITS_SQL /1007828089 1591902017.54/0/1ibjpeg-turbo-1.2.90-8.€l 7.src.rpm-cosi-expand-
archive-izM L Znt8/libjpeg-turbo-1.2.90.tar.gz-cosi-expand-archive-Cd49Tbdd/libjpeg-turbo-1.2.90/cderror.h

1.3 protobuf 3.13.0

1.3.1 Available under license :

No license file was found, but licenses were detected in source scan.

/I Copyright 2014 Google Inc. All rights reserved.

/I Redistribution and use in source and binary forms, with or without

/I modification, are permitted provided that the following conditions are
/I * Redistributions of source code must retain the above copyright

/I notice, thislist of conditions and the following disclaimer.

/I * Redistributionsin binary form must reproduce the above

/I copyright notice, thislist of conditions and the following disclaimer

/I in the documentation and/or other materials provided with the

/I * Neither the name of Google Inc. nor the names of its

/I this software without specific prior written permission.

Found in path(s):

* Jopt/cola/permits/1100650743 1602815884.78/0/google-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf_c/encode_decode.c

* Jopt/cola/permits/1100650743 1602815884.78/0/google-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf _c/map.c

* Jopt/cola/permits/1100650743 1602815884.78/0/google-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf_c/repeated_field.c
/opt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf _c/protobuf.h

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf_c/storage.c

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-

gz/ext/google/protobuf_c/defs.c

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-

gz/ext/google/protobuf _c/message.c

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-
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gz/ext/google/protobuf _c/protobuf.c
No license file was found, but |icenses were detected in source scan.

/*
* MurmurHash2, by Austin Appleby (released as public domain).

* Reformatted and C99-ified by Joshua Haberman.

* Note - This code makes a few assumptions about how your machine behaves -
* 1. We can read a 4-byte value from any address without crashing

* 2. sizeof(int) == 4 (in upb this limitation is removed by using uint32_t

* And it has afew limitations -

* 1. It will not work incrementally.

* 2. It will not produce the same results on little-endian and big-endian

*  machines. */

Found in path(s):

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf_c/upb.c

No license file was found, but licenses were detected in source scan.

/I Copyright 2017 Google Inc. All rights reserved.

/I Redistribution and use in source and binary forms, with or without

/I modification, are permitted provided that the following conditions are
/I * Redistributions of source code must retain the above copyright

/I notice, thislist of conditions and the following disclaimer.

/I * Redistributionsin binary form must reproduce the above

/I copyright notice, thislist of conditions and the following disclaimer

/Il in the documentation and/or other materials provided with the

/I * Neither the name of Google Inc. nor the names of its

/I this software without specific prior written permission.

Found in path(s):

* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-
gz/ext/google/protobuf _c/wrap_memcpy.c

No license file was found, but licenses were detected in source scan.

# Copyright 2008 Google Inc. All rights reserved.

# Redistribution and use in source and binary forms, with or without

# modification, are permitted provided that the following conditions are
# * Redistributions of source code must retain the above copyright

# notice, thislist of conditions and the following disclaimer.

# * Redistributionsin binary form must reproduce the above

# copyright notice, thislist of conditions and the following disclaimer

# in the documentation and/or other materials provided with the

# * Neither the name of Google Inc. nor the names of its

# this software without specific prior written permission.

Found in path(s):
* Jopt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-gz/lib/googl e/protobuf.rb
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* Jopt/cola/permits/1100650743 1602815884.78/0/google-protobuf-3-13-0-gem/data-tar-

gz/lib/google/protobuf/well_known_types.rb

* Jopt/cola/permits/1100650743 1602815884.78/0/google-protobuf-3-13-0-gem/data-tar-

gz/lib/google/protobuf/repeated field.rb
/opt/cola/permits/1100650743_1602815884.78/0/googl e-protobuf-3-13-0-gem/data-tar-

gz/lib/google/protobuf/message _exts.rb

1.4 libyaml 0.2.5

1.4.1 Available under license :
Copyright (c) 2017-2020 Ingy dt Net
Copyright (c) 2006-2016 Kirill Simonov

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the " Software"), to deal in
the Software without restriction, including without limitation the rights to

use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies

of the Software, and to permit persons to whom the Software is furnished to do
so, subject to the following conditions:

The above copyright notice and this permission notice shall beincluded in all
copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGSIN THE
SOFTWARE.

1.5 libnsl 1.3.0-2

1.5.1 Available under license :
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
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the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for al its users.

This license, the Lesser General Public License, appliesto some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who

decideto useit. You

can useit too, but we suggest you first think carefully about whether
thislicense or the ordinary General Public Licenseis the better
strategy to use in any particular case, based on the explanations bel ow.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions transate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library,

whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
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introduced by others.

Finally, software

patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of afree program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain libraries in order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits

such linking only if the
entire combination fitsits criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting

thefreelibrary to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
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system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run
that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order

torun.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License™).

Each licenseeis addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into

another language. (Hereinafter, trandation is

included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
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and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receiveit, in any medium,

provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the noticesthat refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the
terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Library,
and can be
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reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary

GNU General Public

Licenseinstead of this License to agiven copy of the Library. To do

this, you must alter all the notices that refer to this License, so

that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein

these notices.

Once this change is made in agiven copy, it isirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany
it with the complete corresponding

machine-readabl e source code, which

must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
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compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because it
contains portions of the Library), rather than a"work that

uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will till fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the

object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of this License. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
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of these things:

a) Accompany

the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanismisonethat (1) usesat runtimea
copy of the library aready present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate

properly with amodified version of the library, if
the user installs one, aslong as the modified version is
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, as a special exception,
the materials to be distributed need not include anything that is
normally
distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license
restrictions of other proprietary libraries that do not normally
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accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are awork based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any

other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if

you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
thisLicense.

11. If, as a conseguence of a court judgment or allegation of patent
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infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse

you from the conditions of this License. If you cannot

distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent

license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system

whichis

implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling
to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if
written in the body of this License.

13. The Free Software Foundation may publish

revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the Library
specifies aversion number of this License which appliesto it and
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"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision

will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY ISLICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE,

BELIABLETO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Your New Libraries
If you develop anew library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that

everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, alternatively, under the terms of the
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ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey

the exclusion of warranty; and each file should have at |east the
"copyright" line and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary isfree software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301
USA

Also add information on how to contact you by electronic and paper mail.
Y ou should also get your employer (if you work as a programmer) or your
schoal, if any, to sign a"copyright disclaimer” for the library, if

necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library “Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!

1.6 xxhash 0.8.1-1

1.6.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
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51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.

Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you thislicense which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors reputations.

Finally, any free program is threatened constantly by software
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patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program'
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation is included without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the

Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.
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b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three
years, to give any third party, for a charge no more than your
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cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from adesignated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source

code, even though third parties are not

compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing
or modifying
the Program or works based onit.
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6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if apatent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section isheld invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to

decideif he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
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the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
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END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU

General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.
The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
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school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this

iswhat you want to do, use the GNU L esser General

Public License instead of this License.

xxHash Library

Copyright (c) 2012-2020 Y ann Collet
All rights reserved.

BSD 2-Clause License (https://www.opensource.org/licenses/bsd-license.php)

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES

(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

1.7 importlib-metadata 4.11.1

Open Source Used In logsense 1.2 222



1.7.1 Available under license :
Copyright 2017-2019 Jason R. Coombs, Barry Warsaw

Licensed under the Apache License, Version 2.0 (the "License");
you may not use thisfile except in compliance with the License.
Y ou may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the Licenseis distributed on an "AS1S" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

1.8 libuv v1.44.2

1.8.1 Available under license :
Attribution 4.0 International

Creative Commons Corporation ("Creative Commons") isnot alaw firm and
does not provide legal servicesor legal advice. Distribution of

Creative Commons public licenses does not create a lawyer-client or

other relationship. Creative Commons makes its licenses and related
information available on an "as-is" basis. Creative Commons gives no
warranties regarding its licenses, any material licensed under their

terms and conditions, or any related information. Creative Commons
disclaims all liability for damages resulting from their use to the

fullest extent possible.

Using Creative Commons Public Licenses

Creative Commons public licenses provide a standard set of terms and
conditions that creators and other rights holders may use to share
original works of authorship and other material subject to copyright
and certain other rights specified in the public license below. The
following considerations

are for informational purposes only, are not

exhaustive, and do not form part of our licenses.

Considerations for licensors: Our public licenses are
intended for use by those authorized to give the public
permission to use material in ways otherwise restricted by
copyright and certain other rights. Our licenses are
irrevocable. Licensors should read and understand the terms
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and conditions of the license they choose before applying it.
Licensors should also secure all rights necessary before
applying our licenses so that the public can reuse the
material as expected. Licensors should clearly mark any
material not subject to the license. Thisincludes other CC-
licensed material, or material used under an exception or
limitation to copyright. More considerations for licensors:
wiki.creativecommons.org/Considerations_for_licensors

Considerations for the public: By using one of our public
licenses, alicensor
grants the public permission to use the
licensed material under specified terms and conditions. If
the licensor's permission is not necessary for any reason--for
exampl e, because of any applicable exception or limitation to
copyright--then that use is not regulated by the license. Our
licenses grant only permissions under copyright and certain
other rights that alicensor has authority to grant. Use of
the licensed material may still be restricted for other
reasons, including because others have copyright or other
rightsin the material. A licensor may make specia reguests,
such as asking that all changes be marked or described.
Although not required by our licenses, you are encouraged to
respect those requests where reasonable. More_considerations
for the public:
wiki.creativecommons.org/Considerations_for_licensees

Creative Commons Attribution
4.0 International Public License

By exercising the Licensed Rights (defined below), Y ou accept and agree
to be bound by the terms and conditions of this Creative Commons
Attribution 4.0 International Public License ("Public License"). To the
extent this Public License may be interpreted as a contract, You are
granted the Licensed Rights in consideration of Y our acceptance of

these terms and conditions, and the Licensor grants Y ou such rightsin
consideration of benefits the Licensor receives from making the

Licensed Material available under these terms and conditions.

Section 1 -- Definitions.

a. Adapted Material means material subject to Copyright and Similar
Rights that is derived from or based upon the Licensed Material
and in which the Licensed Material is trandlated, altered,
arranged, transformed, or otherwise modified in a manner requiring
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permission under the Copyright and Similar Rights held by the
Licensor. For purposes of this Public License,

where the Licensed
Material isamusical work, performance, or sound recording,
Adapted Materia is aways produced where the Licensed Material is
synched in timed relation with a moving image.

b. Adapter's License means the license Y ou apply to Y our Copyright
and Similar Rightsin Y our contributions to Adapted Materia in
accordance with the terms and conditions of this Public License.

c¢. Copyright and Similar Rights means copyright and/or similar rights
closely related to copyright including, without limitation,
performance, broadcast, sound recording, and Sui Generis Database
Rights, without regard to how the rights are labeled or
categorized. For purposes of this Public License, the rights
specified in Section 2(b)(1)-(2) are not Copyright and Similar
Rights.

d. Effective Technological Measures means those measures that, in the
absence of proper authority, may not be circumvented under laws
fulfilling obligations

under Article 11 of the WIPO Copyright
Treaty adopted on December 20, 1996, and/or similar international
agreements.

e. Exceptions and Limitations means fair use, fair dealing, and/or
any other exception or limitation to Copyright and Similar Rights
that appliesto Y our use of the Licensed Material.

f. Licensed Material means the artistic or literary work, database,
or other material to which the Licensor applied this Public
License.

g. Licensed Rights means the rights granted to Y ou subject to the
terms and conditions of this Public License, which are limited to
all Copyright and Similar Rights that apply to Y our use of the
Licensed Material and that the Licensor has authority to license.

h. Licensor means the individual (s) or entity(ies) granting rights
under this Public License.

i. Share means to provide material to the public by any means or
process that requires permission under the Licensed Rights, such
as reproduction, public display, public performance, distribution,
dissemination, communication, or importation, and to make material
available to the public including in ways that members of the
public may access the material from aplace and at atime
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individually chosen by them.

j- Sui Generis Database Rights means rights other than copyright
resulting from Directive 96/9/EC of the European Parliament and of
the Council of 11 March 1996 on the legal protection of databases,
as amended and/or succeeded, as well as other essentially
equivaent rights anywhere in the world.

k. You meanstheindividual or entity exercising the Licensed Rights
under this Public License. Y our has a corresponding meaning.

Section 2 -- Scope.
a. License grant.

1. Subject to the terms and conditions of this Public License,
the Licensor hereby grants Y ou aworldwide, royalty-free,
non-sublicensable, non-exclusive, irrevocable

license to
exercise the Licensed Rightsin the Licensed Material to:

a. reproduce and Share the Licensed Material, in whole or
in part; and

b. produce, reproduce, and Share Adapted Material.

2. Exceptions and Limitations. For the avoidance of doubt, where
Exceptions and Limitations apply to Y our use, this Public
License does not apply, and Y ou do not need to comply with
its terms and conditions.

3. Term. The term of this Public License is specified in Section
6(a).

4. Media and formats; technical modifications allowed. The
Licensor authorizes Y ou to exercise the Licensed Rightsin
all media and formats whether now known or hereafter created,
and to make technical modifications necessary to do so. The
Licensor waives and/or agrees not to assert any right or
authority to forbid Y ou from making technical modifications

necessary to exercise the Licensed Rights, including
technical modifications necessary to circumvent Effective
Technological Measures. For purposes of this Public License,
simply making modifications authorized by this Section 2(a)
(4) never produces Adapted Material.

5. Downstream recipients.
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a. Offer from the Licensor -- Licensed Material. Every
recipient of the Licensed Material automatically
receives an offer from the Licensor to exercise the
Licensed Rights under the terms and conditions of this
Public License.

b. No downstream restrictions. Y ou may not offer or impose
any additional or different terms or conditions on, or
apply any Effective Technological Measures to, the
Licensed Materid if doing so restricts exercise of the
Licensed Rights by any recipient of the Licensed

Material.

6. No endorsement. Nothing in this Public License constitutes or
may be construed as permission to assert or imply that You
are, or that Y our use of the Licensed Material is, connected
with, or sponsored, endorsed, or granted official status by,
the Licensor or others designated to receive attribution as
provided in Section 3(a)(1)(A)(i).

b. Other rights.

1. Mora rights, such as the right of integrity, are not
licensed under this Public License, nor are publicity,
privacy, and/or other similar personality rights; however, to
the extent possible, the Licensor waives and/or agrees not to
assert any such rights held by the Licensor to the limited
extent necessary to alow Y ou to exercise the Licensed
Rights, but not otherwise.

2. Patent and trademark rights are not licensed under this
Public License.

3. To the extent
possible, the Licensor waives any right to
collect royalties from Y ou for the exercise of the Licensed
Rights, whether directly or through a collecting society
under any voluntary or waivable statutory or compulsory
licensing scheme. In al other cases the Licensor expressly
reserves any right to collect such royalties.

Section 3 -- License Conditions.

Y our exercise of the Licensed Rights is expressly made subject to the
following conditions.
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a Attribution.

1. If You Share the Licensed Material (including in modified
form), Y ou must:

a. retain the following if it is supplied by the Licensor
with the Licensed Material:

i. identification of the creator(s) of the Licensed
Material and any others designated to receive
attribution, in any reasonable manner requested by
the Licensor (including by pseudonym if

designated);
ii. acopyright notice;
iii. anotice that refersto this Public License;

iv. anotice that refers to the disclaimer of
warranties;

v. aURI or hyperlink to the Licensed Material to the
extent reasonably practicable;

b. indicate if Y ou modified the Licensed Material and
retain an indication of any previous modifications; and

c. indicate the Licensed Material is licensed under this
Public License, and include the text of, or the URI or
hyperlink to, this Public License.

2. You may satisfy the conditionsin Section 3(a)(1) in any
reasonable manner based on the medium, means, and context in
which Y ou Share the Licensed Material. For example, it may be
reasonable to satisfy the conditions by providing a URI or
hyperlink to aresource that

includes the required
information.

3. If requested by the Licensor, Y ou must remove any of the
information required by Section 3(a)(1)(A) to the extent
reasonably practicable.

4. 1f Y ou Share Adapted Material Y ou produce, the Adapter's
License Y ou apply must not prevent recipients of the Adapted
Material from complying with this Public License.
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Section 4 -- Sui Generis Database Rights.

Where the Licensed Rightsinclude Sui Generis Database Rights that
apply to Your use of the Licensed Material:

a. for the avoidance of doubt, Section 2(a)(1) grants Y ou the right
to extract, reuse, reproduce, and Share al or a substantial
portion of the contents of the database;

b. if Youinclude al or asubstantial portion of the database
contentsin a database in which Y ou have Sui Generis Database
Rights, then the database in which Y ou have Sui Generis Database
Rights (but not itsindividual contents)

is Adapted Materia; and

¢. You must comply with the conditionsin Section 3(@) if Y ou Share
all or asubstantial portion of the contents of the database.

For the avoidance of doubt, this Section 4 supplements and does not
replace Y our obligations under this Public License where the Licensed
Rights include other Copyright and Similar Rights.

Section 5 -- Disclaimer of Warranties and Limitation of Liability.

a UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL ASIS
AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
IMPLIED, STATUTORY, OR OTHER. THISINCLUDES, WITHOUT LIMITATION,
WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
KNOWN OR DISCOVERABLE.

WHERE DISCLAIMERS OF WARRANTIES ARE NOT
ALLOWED IN FULL OR IN PART, THISDISCLAIMER MAY NOT APPLY TO YOU.

b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THISPUBLIC LICENSE OR
USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
DAMAGES. WHERE A LIMITATION OF LIABILITY ISNOT ALLOWED IN FULL OR
IN PART, THISLIMITATION MAY NOT APPLY TO YOU.
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c¢. The disclaimer of warranties and limitation of liability provided
above shall beinterpreted in a manner that, to the extent
possible, most closely approximates an absol ute disclaimer and
waiver of al liability.

Section 6 -- Term and Termination.

a. ThisPublic License

applies for the term of the Copyright and
Similar Rights licensed here. However, if You fail to comply with
this Public License, then Y our rights under this Public License
terminate automatically.

b. Where Y our right to use the Licensed Material has terminated under
Section 6(a), it reinstates:

1. automatically as of the date the violation is cured, provided
it is cured within 30 days of Y our discovery of the
violation; or

2. upon express reinstatement by the Licensor.

For the avoidance of doubt, this Section 6(b) does not affect any
right the Licensor may have to seek remedies for Y our violations
of this Public License.

c. For the avoidance of doubt, the Licensor may aso offer the
Licensed Material under separate terms or conditions or stop
distributing the Licensed Material at any time; however, doing so
will not terminate this Public License.

d. Sections 1, 5, 6, 7, and 8 survive termination
of this Public
License.

Section 7 -- Other Terms and Conditions.

a. The Licensor shall not be bound by any additional or different
terms or conditions communicated by Y ou unless expressly agreed.

b. Any arrangements, understandings, or agreements regarding the
Licensed Materia not stated herein are separate from and
independent of the terms and conditions of this Public License.
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Section 8 -- Interpretation.

a. For the avoidance of doubt, this Public License does not, and
shall not be interpreted to, reduce, limit, restrict, or impose
conditions on any use of the Licensed Material that could lawfully
be made without permission under this Public License.

b. To the extent possible, if any provision of this Public Licenseis
deemed unenforceable, it shall be automatically reformed to the
minimum extent necessary to make it enforceable. If the provision
cannot be reformed, it shall be severed from this Public License
without affecting the enforceability of the remaining terms and
conditions.

¢. No term or condition of this Public License will be waived and no
failure to comply consented to unless expressly agreed to by the
Licensor.

d. Nothing in this Public License constitutes or may be interpreted
as alimitation upon, or waiver of, any privileges and immunities
that apply to the Licensor or Y ou, including from the legal
processes of any jurisdiction or authority.

Creative Commons is not a party to its public

licenses. Notwithstanding, Creative Commons may elect to apply one of
its public licenses to materia it publishes and in those instances
will be considered the Licensor. The text of the Creative Commons
public licenses is dedicated to the public domain under the CCO Public
Domain Dedication. Except for the limited purpose of indicating that
material is shared under a Creative

Commons public license or as

otherwise permitted by the Creative Commons policies published at
creativecommons.org/policies, Creative Commons does not authorize the
use of the trademark "Creative Commons" or any other trademark or logo
of Creative Commons without its prior written consent including,
without limitation, in connection with any unauthorized modifications
to any of its public licenses or any other arrangements,

understandings, or agreements concerning use of licensed material. For
the avoidance of doubt, this paragraph does not form part of the

public licenses.

Creative Commons may be contacted at creativecommons.org.
libuv islicensed for use as follows:
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Copyright (c) 2015-present libuv project contributors.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to

deal in the Software without restriction, including without limitation the
rightsto use, copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the Softwareis
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT,

TORT OR OTHERWISE, ARISING

FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
IN THE SOFTWARE.

This license appliesto parts of libuv originating from the
https://github.com/joyent/libuv repository:

Copyright Joyent, Inc. and other Node contributors. All rights reserved.
Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to

deal in the Software without restriction, including without limitation the
rightsto use, copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the Softwareis
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES

OF MERCHANTABILITY,

FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
IN THE SOFTWARE.
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Thislicense appliesto all parts of libuv that are not externally
maintained libraries.

The externally maintained libraries used by libuv are:
- tree.h (from FreeBSD), copyright Niels Provos. Two clause BSD license.

- inet_pton and inet_ntop implementations, contained in src/inet.c, are
copyright the Internet Systems Consortium, Inc., and licensed under the ISC
license.

- stdint-msvc2008.h (from msinttypes), copyright Alexander Chemeris. Three
clause BSD license.

- pthread-fixes.c, copyright Google Inc. and Sony Mobile Communications AB.
Three clause BSD license.

1.9 packaging 21.3

1.9.1 Available under license :

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership

of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
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"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or trandation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other mediatypes.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, asindicated by a
copyright notice that isincluded in or attached to the work

(an exampleis provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial

revisions, annotations, elaborations, or other modifications
represent, as awhole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that isintentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by anindividual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.
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3. Grant of Patent License. Subject to the terms and conditions of
this

License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in alawsuit) aleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to Y ou under this License for that Work shall terminate
as of the date such litigation isfiled.

4. Redistribution. Y ou may reproduce and distribute

copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that Y ou
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that Y ou changed the files; and

(¢) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a"NOTICE" text file as part of its
distribution, then any Derivative Works that Y ou distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding

those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within adisplay generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
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do not modify the License. Y ou may add Y our own attribution
notices within Derivative Works that Y ou distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

Y ou may add Y our own copyright statement to Y our modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Y our modifications, or
for any such Derivative Works as awhole, provided Y our use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless Y ou explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by Y ou to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the

content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS|S' BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. Y ou are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Y our exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to Y ou for damages, including any direct,

indirect, special,
incidental, or consequential damages of any character arising asa
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
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other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, Y ou may choose to offer,
and charge afee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, Y ou may act only
on Your own behalf and on Y our sole responsibility, not on behal f
of any other Contributor, and only if Y ou agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
This software is made avail able under the terms of *either* of the licenses
found in LICENSE.APACHE or LICENSE.BSD. Contributions to this software is made
under the terms of *both* these licenses.
Copyright (c) Donald Stufft and individual contributors.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice,
thislist of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, thislist of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED

TO, PROCUREMENT OF SUBSTITUTE GOODS OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

1.10 pyyaml 6.0
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1.10.1 Available under license :
Copyright (c) 2017-2021 Ingy dt Net
Copyright (c) 2006-2016 Kirill Simonov

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the " Software"), to deal in
the Software without restriction, including without limitation the rights to

use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies

of the Software, and to permit persons to whom the Software is furnished to do
so, subject to the following conditions:

The above copyright notice and this permission notice shall beincluded in all
copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM,

OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGSIN THE
SOFTWARE.

1.11 gzip 1.12-1

1.11.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public License isintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for al itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released this way by its authors. Y ou can apply it to

your programs, too.
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When we speak of free software, we are referring to

freedom, not

price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same

freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
D

assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand

ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.
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The precise terms and conditions for copying, distribution and
modification follow.

TERMSAND CONDITIONS

0. Definitions.

"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees'

and

"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"modified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is

not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.
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The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The

"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A
"Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally

available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.
All rights granted under this License are granted for the term of

copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
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permission to run the unmodified Program. The output from running a
covered work is covered

by this License only if the output, given its

content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed;

section 10

makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties legal rights to forbid circumvention of
technological measures.

4, Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately

publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.
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Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modificationsto
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section
4to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. ThisLicense givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices; however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such asto form alarger program,
in or on avolume of a storage or distribution

medium, iscalled an

"aggregate” if the compilation and its resulting copyright are not

used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other

parts of the aggregate.

6. Conveying Non-Source Forms.
Y ou may convey acovered work in object code form under the terms

of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
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in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years

and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on adurable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
dternativeis allowed only occasionally and noncommercialy, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for acharge), and offer equivalent access to the
Corresponding Sourcein

the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source
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asa System Library, need not be
included in conveying the object code work.

A "User Product" is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization

keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, aUser Product, and the conveying occurs as
part of atransaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
beeninstalled in

ROM).

The requirement to provide Installation Information does not include a
reguirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
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source code form), and must require no specia password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicableto the

entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of acovered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or
limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on
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those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains a notice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above

reguirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisisthe first time you have
received notice of violation of this License (for any work) from that
copyright

holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
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thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights

granted or affirmed under this License. For example, you may

not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.
A "contributor" is a copyright holder who authorizes use under this

License of the Program or awork on which the Program isbased. The
work thus licensed is called the contributor's " contributor version”.
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A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor

version. For

purposes of this definition, "control" includes the right to grant

patent sublicenses in amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this

License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered
work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within
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the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or

that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero Genera Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Open Source Used In logsense 1.2 250



Each version is given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you

have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS"

WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TGO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE ORINABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17.
Interpretation of Sections 15 and 16.

Open Source Used In logsense 1.2 251



If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless awarranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where

the full notice isfound.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.
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The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer” for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. |f your program is a subroutine library, you

may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to

do, use the GNU L esser Genera

Public License instead of this License. But first, please read
<http://www.gnu.org/philosophy/why-not-lgpl.html>.

1.12 libtirpc 1.3.3+ds-1

1.12.1 Available under license :
/*
* Copyright (c) Copyright (c) Bull S.AA. 2005 All Rights Reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:
* 1. Redistributions of source code must retain the above copyright
* notice, thislist of conditions and the following disclaimer.
* 2. Redistributions in binary form must reproduce the above copyright
* notice, thislist of conditions and the following disclaimer in the
*  documentation and/or other materials provided with the distribution.
* 3. The name of the author may not be used to endorse or promote products
*  derived from this software without specific prior written permission.
*
* THIS SOFTWARE ISPROVIDED BY THE AUTHOR TASIS' AND ANY EXPRESS OR
* IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
* IN NO EVENT SHALL THE AUTHOR BE LIABLE
FOR ANY DIRECT, INDIRECT,
* INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
* THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
* THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
*/
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1.13 libsemanage-common 3.4-1

1.13.1 Available under license :
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for al its users.

Thislicense, the Lesser General Public License, appliesto some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to useit. You
can use it too, but we suggest

you first think carefully about whether

thislicense or the ordinary General Public Licenseisthe better
strategy to usein any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions transdate to certain responsibilities for

you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis
or for afee, you must give the recipients
al the rights that we gave
you. You must make sure that they, too, receive or can get the source
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code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence
of
any free program. We wish to make sure that a company cannot
effectively restrict the users of afree program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain libraries in order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fits

its criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.
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For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting the free library to free
software only, so we use

the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run
that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License").

Each licenseeis addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, translationis
included without
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limitation in the term "modification”.)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such aprogram is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish

on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the noticesthat refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified

Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
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table, the facility still operates, and performs whatever part of
its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves,

then this License, and its terms, do not apply to those

sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
Licenseinstead of thisLicenseto

agiven copy of the Library. To do

this, you must alter all the notices that refer to this License, so

that they refer to the ordinary GNU General Public License, version 2,
instead of to thisLicense. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein

these notices.

Once this change is made in agiven copy, itisirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.
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4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed

under the terms of Sections 1 and 2 aboveon a

medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (becauseit
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this

License.

Section 6 states terms for distribution of such executables.

When a"work that usesthe Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileis unrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables

containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

Open Source Used In logsense 1.2 259



6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of thisLicense. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable

source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism isonethat (1) usesat runtimea
copy of the library already present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate properly with amodified version of the library, if
the user

installs one, as long as the modified versionis
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.
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For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, asaspecial exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the

major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are a work based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under

the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing
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the Library (or any work based on the

Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
this License.

11. If, as aconseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute

so asto satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people

have made

generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling
to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in
certain countries either by patents or by copyrighted interfaces, the
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original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if

written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public

License from timeto time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. |If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of

all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY ISLICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS"' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL
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DAMAGESARISING OUT OF THE USE OR INABILITY TOUSE THE

LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Libraries

If you develop anew library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, aternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line

and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary is free software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.
Y ou should

also get your employer (if you work as a programmer) or your

school, if any, to sign a"copyright disclaimer" for the library, if

necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
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library "Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!

1.14 libxcb 1.15

1.14.1 Available under license :
Copyright (C) 2001-2006 Bart Massey, Jamey Sharp, and Josh Triplett.
All Rights Reserved.

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated
documentation files (the " Software"), to deal in the
Software without restriction, including without limitation
the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so,
subject to the following conditions:

The above copyright notice and this permission notice shall
beincluded in all copies or substantial portions of the
Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS
BELIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
ouT

OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR

OTHER DEALINGSIN THE SOFTWARE.

Except as contained in this notice, the names of the authors
or their institutions shall not be used in advertising or
otherwise to promote the sale, use or other dealingsin this
Software without prior written authorization from the
authors.

1.15 libhogweed6 3.8.1-2
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1.15.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.

Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you thislicense which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree
software. If the software is modified by someone else and passed on, we
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want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the

Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
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above, provided that you also meet all of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as awhole. If
identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of

Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
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source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
alowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source

code, even though third parties are not

compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
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Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing

or modifying

the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to

decideif he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
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certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version”, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
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YOU OR

THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU

General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
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parts of the General Public License. Of course, the commands you use may
be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this
iswhat you want to do, use the GNU L esser General
Public License instead of this License.
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Thisversion of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.

0. Additional Definitions.

Asused herein, "this License" refersto version 3 of the GNU L esser
General Public License, and the "GNU GPL" refersto version 3 of the GNU
General Public License.

"The Library" refersto acovered work governed by this License,
other than an Application or a Combined Work as defined below.

An"Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is

deemed amode

of using an interface provided by the Library.

A "Combined Work" is awork produced by combining or linking an
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Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The"Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are

based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying
Modified Versions.

If you modify acopy of the Library, and, in your modifications, a
facility refersto afunction or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility isinvoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs

whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
aheader filethat is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data

structure

layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library isused in it and that the Library and its use are
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covered by thisLicense.

b) Accompany the object code with a copy of the GNU GPL and thislicense
document.

4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the
portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of
the following:

a) Give prominent notice with each copy of the Combined Work that
the Library isused in it and that the Library and its use are
covered by thisLicense.

b) Accompany the Combined Work with a copy of the GNU GPL and thislicense
document.

¢) For a Combined Work that displays copyright

notices during

execution, include the copyright notice for the Library among
these notices, as well as areference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Codein aform

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of

the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is onethat (a) uses at runtime
acopy of the Library already present on the user's computer
system, and (b) will operate properly with amodified version
of the Library that isinterface-compatible

with the Linked
Version.

€) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the

GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
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Combined Work produced by recombining or relinking the
Application with amodified version of the Linked Version. (If

you use option 4d0, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL

for conveying Corresponding Source.)
5. Combined Libraries.

You may place library facilities that are awork based on the
Library side by sidein asingle library together with other library
facilities that are not Applications and are not covered by this
License, and convey such a combined library under

terms of your
choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
isawork based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns.

Each version is given adistinguishing version number. If the

Library asyou received it specifies that a certain numbered version

of the GNU Lesser General Public License "or any later version"
appliesto it, you have the option of following

the terms and

conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify aversion number of the GNU L esser
General Public License, you may choose any version of the GNU Lesser
General Public License ever published by the Free Software Foundation.

If the Library asyou received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the

Library.
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GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public License isintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for al itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released this way by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to

freedom, not

price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
D

assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
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changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users' freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely whereit is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand

ready to extend this provision to those domainsin future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS

0. Definitions.

"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees'

and

"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"modified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate’ awork means to do anything with it that, without

Open Source Used In logsense 1.2 278



permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities aswell.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is

not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view acopy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The

"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally
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available free

programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered

by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed,;

section 10

makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.
No covered work shall be deemed part of an effective technological

measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
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similar laws prohibiting or restricting circumvention of such
Measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

4. Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately

publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section
4to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.
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d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices, however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form alarger program,
in or on avolume of a storage or distribution

medium, iscalled an
"aggregate” if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at |least three years

and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for al the software in the
product that is covered by this License, on a durable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
aternativeis allowed only occasionally and noncommercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
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place (gratis or for acharge), and offer equivalent access to the
Corresponding Sourcein

the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source

asa System Library, need not be

included in conveying the object code work.

A "User Product"” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization

keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, aUser Product, and the conveying occurs as
part of atransaction in which the right of possession and use of the
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User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in

ROM).

The requirement to provide Installation Information does not include a
reguirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no specia password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicableto the

entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of

that material) supplement the terms of this License with terms:

a) Disclaiming warranty or
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limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on

those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains anotice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above

reguirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
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modify it isvoid, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisis the first time you have
received naotice of violation of this License (for any work) from that
copyright

holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that
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transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights

granted or affirmed under this License. For example, you may

not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor” is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thuslicensed is called the contributor's "contributor version".

A contributor's "essential patent claims* are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor

version. For

purposes of this definition, "control" includes the right to grant

patent sublicensesin amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to

make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license” is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this
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License, through a

publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered
work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or

that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
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not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero Genera Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you

have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.
THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY

APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS"
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WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TGO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE ORINABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17.
Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless awarranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where

the full notice isfound.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
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the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>
This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<https:.//www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you

may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to

do, use the GNU Lesser Generd

Public License instead of this License. But first, please read
<https.//www.gnu.org/philosophy/why-not-lgpl.html>.

1.16 libidn 2.3.3-1+b1

1.16.1 Available under license :
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
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Thisversion of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.

0. Additional Definitions.

Asused herein, "this License" refersto version 3 of the GNU L esser
General Public License, and the "GNU GPL" refersto version 3 of the GNU
General Public License.

"The Library" refersto acovered work governed by this License,
other than an Application or a Combined Work as defined below.

An"Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by

the Library is deemed a mode

of using an interface provided by the Library.

A "Combined Work" is awork produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The"Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are

based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a
facility refersto afunction or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility isinvoked), then you may convey a copy of the modified
version:
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a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs

whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
aheader filethat is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters,

data structure
layouts and accessors, or small macros, inline functions and templates

(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library isused in it and that the Library and its use are
covered by thisLicense.

b) Accompany the object code with a copy of the GNU GPL and thislicense

document.

4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the

portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of

the following:

a) Give prominent notice with each copy of the Combined Work that
the Library isused in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and thislicense

document.

¢) For a Combined Work that
displays copyright notices during

execution, include the copyright notice for the Library among
these notices, as well as areference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:
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0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Codein aform

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of

the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is onethat (a) uses at run time
acopy of the Library aready present on the user's computer
system, and (b) will operate properly with amodified version
of the Library that isinterface-compatible

with the Linked
Version.

€) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the
GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the
Application with amodified version of the Linked Version. (If

you use option 4dO, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL
for conveying Corresponding Source.)

5. Combined Libraries.

Y ou may place library facilities that are awork based on the
Library side by sidein asingle library together with other library
facilities that are not Applications and are not covered by this
License, and convey such a combined

library under terms of your

choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
isawork based on the Library, and explaining where to find the

accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.
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The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the

Library as you received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version”
appliesto it, you have the option

of following the terms and
conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify aversion number of the GNU L esser
General Public License, you may choose any version of the GNU L esser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.

Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.
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To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you thislicense which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
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running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the

Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as awhole. If
identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
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distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
alowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.
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If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source

code, even though third parties are not

compelled to copy the source along with the object code.

4. Y ou may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing

or modifying

the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
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any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to

decideif he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.
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NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU

General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
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but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this

iswhat you want to do, use the GNU L esser General

Public License instead of this License.

Libidn2 COPYING -- Licensing information. -*- outline -*-
Copyright (C) 2011-2016 Simon Josefsson

See the end for copying conditions.

The source code for the C library (libidn2.a or libidn.so) are
licensed under the terms of either the GNU General Public License
version 2.0 or later (see the file COPYINGV2) or the GNU L esser
General Public License version 3.0 or later (seethefile
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COPYING.LESSERV3), or both in parallél as here.
The command linetool, self tests, examples, and other auxiliary
files, are licensed under the GNU General Public License version 3.0

or later.

The license of the Unicode character data files (which are parsed into
static storage in the library) are documented in COPY ING.unicode.

Other files are licensed asindicated in each file.

There may be exceptions to these general rules, see each file for
precise information.

Thisfileis free software: you can redistribute

it and/or modify it

under the terms of the GNU General Public License as published by the
Free Software Foundation, either version 3 of the License, or (at your
option) any later version.

Thisfileisdistributed in the hope that it will be useful, but

WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
General Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with thisfile. If not, see <http://www.gnu.org/licenses/>.
A. Unicode Copyright.

Copyright 1991-2016 Unicode, Inc. All rights reserved.

Certain documents and files on this website contain alegend indicating that "Modification is permitted.” Any
person is hereby authorized, without fee, to modify such documents and files to create derivative works conforming
to the Unicode Standard, subject to Terms and Conditions herein.

Any person is hereby authorized, without fee, to view, use, reproduce, and distribute all documents and files solely
for informational purposes and in the creation of products supporting the Unicode Standard, subject to the Terms
and Conditions herein.

Further specifications of rights and restrictions pertaining to the use of the particular set of data files known as the
"Unicode Character Database" can be found in the License.

Each version of the Unicode Standard has further specifications of rights and restrictions of use. For the book
editions (Unicode 5.0 and earlier), these are found on the back of the

title page. The online code charts carry specific restrictions. All other files, including online documentation of the
core specification for Unicode 6.0 and later, are covered under these general Terms of Use.

No licenseis granted to "mirror" the Unicode website where afeeis charged for access to the "mirror” site.

Modification is not permitted with respect to this document. All copies of this document must be verbatim.

B. Restricted Rights Legend.
Any technical data or software which is licensed to the United States of America, its agencies and/or
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instrumentalities under this Agreement is commercial technical data or commercial computer software devel oped
exclusively at private expense as defined in FAR 2.101, or DFARS 252.227-7014 (June 1995), as applicable. For
technical data, use, duplication, or disclosure by the Government is subject to restrictions as set forth in DFARS
202.227-7015 Technical Data, Commercial and Items (Nov 1995) and this Agreement. For Software,

in accordance with FAR 12-212 or DFARS 227-7202, as applicable, use, duplication or disclosure by the
Government is subject to the restrictions set forth in this Agreement.

C. Warranties and Disclaimers.

This publication and/or website may include technical or typographical errors or other inaccuracies . Changes are
periodically added to the information herein; these changes will be incorporated in new editions of the publication
and/or website. Unicode may make improvements and/or changes in the product(s) and/or program(s) described in
this publication and/or website at any time.

If thisfile has been purchased on magnetic or optical media from Unicode, Inc. the sole and exclusive remedy for
any claim will be exchange of the defective media within ninety (90) days of original purchase.

EXCEPT ASPROVIDED IN SECTION C.2, THISPUBLICATION AND/OR SOFTWARE ISPROVIDED "AS
IS' WITHOUT WARRANTY OF ANY KIND EITHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING,
BUT NOT LIMITED TO,

ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT. UNICODE AND ITSLICENSORS ASSUME NO RESPONSIBILITY FOR ERRORS OR
OMISSIONSIN THIS PUBLICATION AND/OR SOFTWARE OR OTHER DOCUMENTS WHICH ARE
REFERENCED BY OR LINKED TO THIS PUBLICATION OR THE UNICODE WEBSITE.

D. Waiver of Damages.

In no event shall Unicode or its licensors be liable for any special, incidental, indirect or consequential damages of
any kind, or any damages whatsoever, whether or not Unicode was advised of the possibility of the damage,
including, without limitation, those resulting from the following: loss of use, data or profits, in connection with the
use, modification or distribution of thisinformation or its derivatives.

E. Trademarks & Logos.

The Unicode Word Mark and the Unicode Logo are trademarks of Unicode, Inc. The Unicode Consortium and
Unicode, Inc. are trade names of Unicode, Inc. Use of the information and materials found on this website indicates
your acknowledgement

of Unicode, Inc.s exclusive worldwide rights in the Unicode Word Mark, the Unicode L ogo, and the Unicode trade
names.

The Unicode Consortium Name and Trademark Usage Policy (Trademark Policy) are incorporated herein by
reference and you agree to abide by the provisions of the Trademark Policy, which may be changed from time to
time in the sole discretion of Unicode, Inc.

All third party trademarks referenced herein are the property of their respective owners.

F. Miscellaneous.

Jurisdiction and Venue. This server is operated from alocation in the State of California, United States of
America. Unicode makes no representation that the materials are appropriate for use in other locations. If you access
this server from other locations, you are responsible for compliance with local laws. This Agreement, all use of this
site and any claims and damages resulting from use of this site are governed solely by the laws of the State of
Cadliforniawithout regard to any principles

which would apply the laws of a different jurisdiction. The user agrees that any disputes regarding this site shall be
resolved solely in the courts located in Santa Clara County, California. The user agrees said courts have personal
jurisdiction and agree to waive any right to transfer the dispute to any other forum.
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Modification by Unicode Unicode shall have the right to modify this Agreement at any time by posting it to this
site. The user may not assign any part of this Agreement without Unicodes prior written consent.

Taxes. The user agrees to pay any taxes arising from access to this website or use of the information herein, except
for those based on Unicodes net income.

Severability. If any provision of this Agreement is declared invalid or unenforceable, the remaining provisions of
this Agreement shall remain in effect.

Entire Agreement. This Agreement constitutes the entire agreement between the parties.

EXHIBIT 1

Unicode Data Filesinclude al datafiles

under the directories

http://www.unicode.org/Public/, http://www.unicode.org/reports/,
http://www.unicode.org/cldr/data/, http://source.icu-project.org/repos/icu/, and
http://www.unicode.org/utility/trac/browser/.

Unicode Data Files do not include PDF online code charts under the
directory http://www.unicode.org/Public/.

Software includes any source code published in the Unicode Standard

or under the directories

http://www.unicode.org/Public/, http://www.unicode.org/reports/,
http://www.unicode.org/cldr/data/, http://source.icu-project.org/repos/icu/, and
http://www.unicode.org/utility/trac/browser/.

NOTICE TO USER: Carefully read the following legal agreement.

BY DOWNLOADING, INSTALLING, COPYING OR OTHERWISE USING UNICODE INC.'S
DATA FILES ("DATA FILES"), AND/OR SOFTWARE ("SOFTWARE"),

YOU UNEQUIVOCALLY ACCEPT, AND AGREE TO BE BOUND BY, ALL OF THE
TERMSAND CONDITIONS OF THIS AGREEMENT.

IFYOU DO NOT AGREE, DO NOT DOWNLOAD, INSTALL, COPY, DISTRIBUTE OR USE
THE DATA FILES OR SOFTWARE.

COPYRIGHT
AND PERMISSION NOTICE

Copyright 1991-2016 Unicode, Inc. All rights reserved.
Distributed under the Terms of Use in http://www.unicode.org/copyright.html.

Permission is hereby granted, free of charge, to any person obtaining
acopy of the Unicode data files and any associated documentation

(the "Data Files") or Unicode software and any associated documentation
(the "Software") to deal in the Data Files or Software

without restriction, including without limitation the rights to use,

copy, modify, merge, publish, distribute, and/or sell copies of

the Data Files or Software, and to permit persons to whom the Data Files
or Software are furnished to do so, provided that either
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(a) this copyright and permission notice appear with all copies
of the Data Files or Software, or

(b) this copyright and permission notice appear in associated
Documentation.

THE DATA FILESAND SOFTWARE ARE PROVIDED "ASIS', WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED

TOTHE

WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT OF THIRD PARTY RIGHTS.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS
NOTICE BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL
DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,

DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER
TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THE DATA FILES OR SOFTWARE.

Except as contained in this notice, the name of a copyright holder
shall not be used in advertising or otherwise to promote the sale,
use or other dealings in these Data Files or Software without prior
written authorization of the copyright holder.

1.17 libnettle8 3.8.1-2

1.17.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) Y ou can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.
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Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program'
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
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language. (Hereinafter, trandlation is included without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the

Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
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identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
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anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from adesignated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source

code, even though third parties are not

compelled to copy the source along with the object code.

4. Y ou may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing

or modifying

the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of acourt judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if apatent
license would not permit royalty-free redistribution of the Program by
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all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to

decideif he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
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to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals

of preserving the free status of all derivatives of our free software and

of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU
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General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this
iswhat you want to do, use the GNU L esser General
Public License instead of this License.
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Open Source Used In logsense 1.2 313



Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public License isintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released thisway by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to

freedom, not

price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
D

assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.
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Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand

ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees'

and

"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"maodified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
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distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is

not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The

"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A
"Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or acompiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally

available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
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includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered

by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed;

section 10

makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.
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When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to

the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties legal rights to forbid circumvention of
technological measures.

4, Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately

publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modificationsto
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section
4to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. ThisLicense givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices; however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
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work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such asto form alarger program,
in or on avolume of a storage or distribution

medium, iscalled an
"aggregate” if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years

and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on adurable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
dternativeis allowed only occasionally and noncommercialy, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for acharge), and offer equivalent access to the
Corresponding Sourcein
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the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source

asa System Library, need not be

included in conveying the object code work.

A "User Product"” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization

keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, aUser Product, and the conveying occurs as
part of atransaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
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Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has
been installed in

ROM).

The requirement to provide Installation Information does not include a
reguirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no specia password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions’ are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicableto the

entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or
limiting liability differently from the
terms of sections 15 and 16 of this License; or
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b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on

those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions' within the meaning of section 10. If the Program asyou
received it, or any part of it, contains a notice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above

reguirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).
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However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisisthe first time you have
received notice of violation of this License (for any work) from that
copyright

holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
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Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights

granted or affirmed under this License. For example, you may

not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thus licensed is called the contributor's " contributor version”.

A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor

version. For

purposes of this definition, "control" includes the right to grant

patent sublicenses in amanner consistent with the requirements of

this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this

License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
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patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered

work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or

that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.
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13. Use with the GNU Affero Genera Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version" appliesto it, you

have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS"

WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM

Open Source Used In logsense 1.2 326



ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE ORINABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17.
Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where

the full notice isfound.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,
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but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>
This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<https:.//www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
thelibrary. If thisiswhat you want to
do, use the GNU Lesser Generd
Public License instead of this License. But first, please read
<https.//www.gnu.org/philosophy/why-not-lgpl.html>.
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Thisversion of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU Genera Public
License, supplemented by the additional permissions listed below.

0. Additional Definitions.

Asused herein, "this License" refersto version 3 of the GNU Lesser
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General Public License, and the "GNU GPL" refersto version 3 of the GNU
General Public License.

"TheLibrary" refersto a covered work governed by this License,
other than an Application or a Combined Work as defined below.

An"Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is

deemed a mode

of using an interface provided by the Library.

A "Combined Work" is awork produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are

based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying
Modified Versions.

If you modify a copy of the Library, and, in your modifications, a
facility refersto afunction or datato be supplied by an Application
that uses the facility (other than as an argument passed when the
facility isinvoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs

whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.
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3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
aheader filethat is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data

structure
layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library isused in it and that the Library and its use are
covered by thisLicense.

b) Accompany the object code with a copy of the GNU GPL and thislicense
document.

4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the
portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of
the following:

a) Give prominent notice with each copy of the Combined Work that
the Library isused in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and thislicense
document.

¢) For a Combined Work that displays copyright

notices during

execution, include the copyright notice for the Library among
these notices, as well as areference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Codein aform

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of

the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.
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1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism isonethat (a) usesat run time
acopy of the Library aready present on the user's computer
system, and (b) will operate properly with amodified version
of the Library that isinterface-compatible

with the Linked
Version.

€) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the

GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the
Application with amodified version of the Linked Version. (If

you use option 4dO, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL

for conveying Corresponding Source.)

5. Combined Libraries.

Y ou may place library facilities that are awork based on the
Library side by sidein asingle library together with other library
facilities that are not Applications and are not covered by this
License, and convey such acombined library under

terms of your
choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
isawork based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the
Library as you received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version"”
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appliesto it, you have the option of following

the terms and

conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify aversion number of the GNU Lesser
General Public License, you may choose any version of the GNU Lesser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.

1.18 libnettle6 3.8.1-2

1.18.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software is free for all itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.

Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
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These restrictions trandl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a"work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
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Whether that is true depends on what the
Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. 1f
identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
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entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from adesignated place, then offering equivalent
access to copy the source code from the same place counts as
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distribution of the source
code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing

or modifying

the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of acourt judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if apatent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.
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It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to

decideif he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY
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11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU

General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.
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Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY: for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this
iswhat you want to do, use the GNU L esser General
Public License instead of this License.
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Thisversion of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.
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0. Additional Definitions.

Asused herein, "this License' refersto version 3 of the GNU Lesser
General Public License, and the "GNU GPL" refersto version 3 of the GNU
General Public License.

"TheLibrary" refersto a covered work governed by this License,
other than an Application or a Combined Work as defined below.

An"Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is

deemed a mode

of using an interface provided by the Library.

A "Combined Work" is awork produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are

based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying
Modified Versions.

If you modify a copy of the Library, and, in your modifications, a
facility refersto afunction or datato be supplied by an Application
that uses the facility (other than as an argument passed when the
facility isinvoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs
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whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
aheader filethat is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data

structure
layouts and accessors, or small macros, inline functions and templates

(ten or fewer lines in length), you do both of the following:

a) Give prominent notice with each copy of the object code that the
Library isused in it and that the Library and its use are
covered by thisLicense.

b) Accompany the object code with a copy of the GNU GPL and thislicense

document.

4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the

portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of

the following:

a) Give prominent notice with each copy of the Combined Work that
the Library isused in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and thislicense

document.

¢) For a Combined Work that displays copyright

notices during
execution, include the copyright notice for the Library among

these notices, as well as areference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Codein aform
suitable for, and under terms that permit, the user to
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recombine or relink the Application with a modified version of
the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism isonethat (a) uses at run time
acopy of the Library aready present on the user's computer
system, and (b) will operate properly with amodified version
of the Library that isinterface-compatible

with the Linked
Version.

€) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the

GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the
Application with amodified version of the Linked Version. (If

you use option 4dO, the Installation Information must accompany
the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4d1, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL

for conveying Corresponding Source.)

5. Combined Libraries.

Y ou may place library facilities that are awork based on the
Library side by sidein asingle library together with other library
facilities that are not Applications and are not covered by this
License, and convey such acombined library under

terms of your

choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
isawork based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may

differ in detail to address new problems or concerns.
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Each version is given adistinguishing version number. If the

Library as you received it specifies that a certain numbered version

of the GNU Lesser General Public License "or any later version”
appliesto it, you have the option of following

the terms and

conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify aversion number of the GNU Lesser
General Public License, you may choose any version of the GNU L esser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public Licenseisintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released thisway by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to

freedom, not

price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
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certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
D

assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand

ready to extend this provision to those domainsin future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMSAND CONDITIONS

0. Definitions.

"This License" refersto version 3 of the GNU General Public License.
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"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees'

and

"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a"maodified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is

not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.
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The

"System Libraries' of an executable work include anything, other
than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A
"Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally

available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered

by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
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with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed;

section 10

makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties legal rights to forbid circumvention of
technological measures.

4, Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately

publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.
Y ou may convey awork based on the Program, or the modificationsto

produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:
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a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section
4to
"keep intact all notices”.

¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. ThisLicense givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices; however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such asto form alarger program,
in or on avolume of a storage or distribution

medium, iscalled an
"aggregate” if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years
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and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on adurable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
dternativeis allowed only occasionally and noncommercialy, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for a charge), and offer equivalent access to the
Corresponding Sourcein

the same way through the same place at no
further charge. Y ou need not require recipients to copy the
Corresponding Source along with the object code. If the placeto
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or athird party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for aslong as needed to satisfy these requirements.

€) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source

asaSystem Library, need not be

included in conveying the object code work.

A "User Product” is either (1) a"consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into adwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For aparticular
product received by a particular user, "normally used" refersto a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user
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actually uses, or expects or is expected to use, the product. A product
isaconsumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization

keys, or other information required to install

and execute modified versions of a covered work in that User Product from
amodified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
codeisin no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or
specifically for usein, a User Product, and the conveying occurs as
part of atransaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
beeninstalled in

ROM).

The requirement to provide Installation Information does not include a
regquirement to continue to provide support service, warranty, or updates
for awork that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Accessto a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in aformat that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicableto the

entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
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apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of acovered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or
limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

€) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that

material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for

any liability that these contractual assumptions directly impose on

those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions’ within the meaning of section 10. If the Program asyou
received it, or any part of it, contains anotice stating that it is

governed by this License along with aterm that is a further

restriction, you may remove that term. If alicense document contains
afurther restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
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not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or anotice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above

reguirements apply either way.

8. Termination.

Y ou may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it isvoid, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder failsto notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, thisis the first time you have
received naotice of violation of this License (for any work) from that
copyright

holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
thisLicense. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or

run acopy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
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modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives alicense from the original licensors, to run, modify and
propagate that work, subject to this License. Y ou are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor hasit or can get it with reasonable efforts.

Y ou may not impose any further restrictions on the exercise of the
rights

granted or affirmed under this License. For example, you may

not impose alicense fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in alawsuit) alleging that
any patent claim isinfringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor” is a copyright holder who authorizes use under this
License of the Program or awork on which the Program isbased. The
work thuslicensed is called the contributor's " contributor version".

A contributor's "essential patent claims* are all patent claims

owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a
consequence of further modification of the contributor

version. For

purposes of this definition, "control" includes the right to grant

patent sublicensesin amanner consistent with the requirements of

this License.
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Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to

make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a"patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent licenseto a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this

License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yoursdlf of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patentsin that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered

work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent licenseis "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. Y ou may not convey a covered
work if you are a party to an arrangement with athird party that is

in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory
patent license (&) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
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contain the covered work, unless you entered into that arrangement,
or
that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect aroyalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with awork licensed
under version 3 of the GNU Affero General Public Licenseinto asingle
combined work, and to convey the resulting work. Theterms of this
License will continue to apply to the part which is the covered work,
but the specia regquirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from timeto time. Such new versions will
be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.

Each versionis given adistinguishing version number. If the

Program specifies that a certain numbered version of the GNU General
Public License "or any later version” appliesto it, you

have the

option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify aversion number of the
GNU Genera Public License, you may choose any version ever published
by the Free Software Foundation.
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If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as aresult of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "ASIS'

WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM
ISWITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEY S
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMYS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17.
Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Programs
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If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where

the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program. If not, see <https.//www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like thiswhen it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>
This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

Y ou should also get your employer (if you work as a programmer) or school,
if any, to sign a"copyright disclaimer” for the program, if necessary.

For more information on this, and how to apply and follow the GNU GPL, see
<https://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. |f your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
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thelibrary. If thisiswhat you want to

do, use the GNU L esser Genera

Public License instead of this License. But first, please read
<https://www.gnu.org/philosophy/why-not-lgpl.html>.

1.191z4 1.9.4-1

1.19.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price.

Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trandl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.
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We protect your rights with two steps: (1) copyright the software, and
(2) offer you thislicense which

givesyou legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License appliesto any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the

Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
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along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause

any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work

are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
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a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
alowed only for noncommercial distribution

and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, compl ete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source

code, even though third parties are not

compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
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this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing

or modifying

the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a conseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to
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decideif he or sheiswilling
to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given adistinguishing

version number. If the Program

specifies aversion number of this License which appliesto it and "any

later version”, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,

THERE ISNO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
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REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU

General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:
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Gnomovision version 69, Copyright (C) year name of author
Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute
it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this

iswhat you want to do, use the GNU L esser General

Public License instead of this License.

This repository uses 2 different licenses:

- dl filesinthe'lib" directory use aBSD 2-Clause license

- dl other files use a GPLV2 license, unless explicitly stated otherwise

Relevant license is reminded at the top of each sourcefile,
and with presence of COPYING or LICENSE filein associated directories.

Thismodel is selected to emphasize that

filesinthe lib™ directory are designed to be included into 3rd party applications,
while al other files, in “programs’, “tests’ or “examples,

are intended to be used "asis", as part of their intended scenarios,

with no intention to support 3rd party integration use cases.

Copyright (c) 2014, Ipsantil

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.
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* Redistributions in binary form must reproduce the above copyright notice,
thislist of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER

CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Format: http://www.debian.org/doc/packaging-manuals/copyright-format/1.0/

Upstream-Name: liblz4

Upstream-Contact: Y ann Collet <Cyan4973@github.com>

Source: https://github.com/1z4/1z4

Files: *

Copyright: (C) 2011-2020 Y ann Collet

License: GPL-2+

The full text of license: https://github.com/Iz4/1z4/blob/dev/lib/LICENSE
LZ4 Library

Copyright (c) 2011-2020, Y ann Collet

All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

THIS SOFTWARE ISPROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS"ASIS' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE

GOODS OR SERVICES;,

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
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(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

1.20 coreutils 9.1-1

1.20.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https.//fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed

to take away your freedom to share and change the works. By contrast,
the GNU General Public License isintended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for al itsusers. We, the Free Software Foundation, use the
GNU Genera Public License for most of our software; it applies also to
any other work released thisway by its authors. Y ou can apply it to

your programs, too.

When we speak of free software, we are referring to

freedom, not

price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender therights. Therefore, you have
certain responsibilitiesif you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether

gratis or for afee, you must pass on to the recipients the same
freedoms that you received. Y ou must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
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D
assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. Thisisfundamentally incompatible with the aim of
protecting users freedom to change the software. The systematic
pattern of such abuse occursin the area of products for individualsto
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand

ready to extend this provision to those domainsin future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMSAND CONDITIONS

0. Definitions.

"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licenseeis addressed as "you". "Licensees'

and

"recipients’ may beindividuals or organizations.

To "modify" awork meansto copy from or adapt al or part of the work
in afashion requiring copyright permission, other than the making of an
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exact copy. The resulting work is called a"maodified version” of the
earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based
on the Program.

To "propagate” awork means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" awork means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy,

is not conveying.

An interactive user interface displays " Appropriate Legal Notices'
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tellsthe user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents alist of user commands or options, such asa
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work
for making modificationsto it. "Object code" means any non-source
form of awork.

A "Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
iswidely used among developers working in that language.

The

"System Libraries' of an executable work include anything, other

than the work as awhole, that (a) isincluded in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard I nterface for which an
implementation is available to the public in source code form. A

"Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or acompiler used to
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produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally

available free

programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for awork in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocabl e provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is

covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

Y ou may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains

in force. Y ou may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this Licensein conveying all material for which you do

not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed;
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section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

4. Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately

publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

Y ou may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving arelevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. Thisrequirement modifies the requirement in section
4to
"keep intact all notices’.
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¢) You must license the entire work, as awhole, under this
License to anyone who comes into possession of acopy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License givesno
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work hasinteractive user interfaces, each must display
Appropriate Legal Notices, however, if the Program hasinteractive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form alarger program,
in or on avolume of a storage or distribution

medium, iscalled an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

Y ou may convey acovered work in object code form under the terms
of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the abject code in, or embodied in, aphysical product
(including a physical distribution medium), accompanied by a
written offer, valid for at |least three years

and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for al the software in the
product that is covered by this License, on a durable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.
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¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
aternativeis allowed only occasionally and noncommercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for acharge), and offer equivalen