Cisco XY ND)—ILAYDOEBLOREE NS
TN a1—F14>2% : IPSec & ISAKMP - & 2
=g

A&

B=E

HIIR R

=

FATDAAR—F b

FRELE

ZYRIT—U LA VEESHIOESBERERE
EE

IPSec & ISAKMP

IPSec Z’ZO0 )L

ISAKMP/Oakley

IPSec & ISAKMP @ Cisco IOS ZY RD—2O LA YORBES{LDEE
SBEH 1 ISAKMP Edit A

REH 2 : ISAKMP:RSA BES1{b& A= 3050F
EE I 3 : ISAKMP:RSA-SIG 573iF/CA

IPSec £ ISAKMP O hS 7)1 —F 14249
EBEN

B=

cDTIZANLLAR=—bOE1ETRE, XYRT—I LA VESHOBEBEREERNERY b
D=L AVYESHOEREEZRY) EFELE, CORFIXMNDE2EH T, IP

Security ( IPSec ) & & T Internet Security Association and Key Management

Protocol ( ISAKMP ) ZEV) EIF TVWET,

IPSeclt. CiscolOS®Y 7RI IT7UU—R1MI3TTEAEThELE, COMEERFETLBET—RIE
ENEODANZALZERETEZEDT, ISAKMP/Oakley & IPSec THEEENTVET,

LI Sua

B
CORFIXDNCHBNDEHESY EHA,

FATRIR—Fb



//www.cisco.com/warp/customer/707/16.html
//www.cisco.com/warp/customer/707/16.html

CORFIXMNOBEHIEFE, ROVYTRIIFTEN—RITITON—23VICEITKENTT,
. CiscolOS V7 R T 7 V=R 11.3(T) LARE

CORFIXNOEBERE, BEOTRREICHDITFNAAILETVTERENELE, COR

FAXRNTERAIDZINTOT/NA AR, 1 (FT7 2N ) BREORELSEEBLTVET

o WRORY RD—IUNERBBHITHIBEICEF. ENOLXSBOANYRIZDVTE, ZTOEEN
FEIODVTHRICERL THLENBYEXT,

RECE

KFIXD NERROBMEG. TYAIFINI T4 Y TAORRK ESRLTIEE W,
XYBRID—9 LAVYHEE{OERIERERE

E%

COtEI>2a>TR., CORFIXVNTHEATHZHEAZZERL TVET,

B BELET— AN EBRICZIIILRENTVRIEEENSESNEENDTHD L&A
ESZ

. Confidentiality ( ##H ) : ERIL EZEECEABIDAZIHFZThUAOEDICEDA S K
WKSICTRDBEEDEM,

- Data Encryption Standard ( DES; F—Z 5% ) : DES Tk, ERAAN L EFHIE DX
MESXFFEATATVET, chiF, F—2FALTF—2070Yv 7 EESILLLEBE

RAUF—ZFEALTESLIZDHVEN D ZEKRL, LA > TH %ﬂst@ﬁﬂs‘cﬂ
L/=\= EERAITIHEN HNET, O %15ET(¢H§DG)EG)TF"<"E§J€*L'Cb\iﬁ“b"
RICASNhTVRREOHELAZFINT<KOFRICLDEDICBYET, BS{LEhi
7O0v 21/l TE—F—%=HL, IEL/<ﬁ$mu'(€%7§‘t97§"iqﬁ’\%:€;0)'(?o Z70tvy
YHFBAOCBE>TERLZET, DESOEGREDEZSELTVET, L&A, 102 —X%
YREDMFAEOOAEI—XORFVNERELERAL LEBHEMEEICKY), DES TH
ShENEXYE—2ICNTR 56 EY hOF—% 21 BETRRETEE T, DES . KEK
HOEWISEET D LD, 5F T &I US National Security Agency ( NSA; KEZRERER
JICK2TREEATVERT, REDERRIE 1998 FICtIND Z&lCBZ>THY ., NSA &
DES ZHRELHBEVCEZRALTVET, DES DEMEL TIE, NF<OHELUNICHER
FHSATVEWMIOBSETIL IV XA MBIZEFEELET, BINBERIC OV TR,
National Institute of Standards and Technology ( NIST; E S X #iHHErT ) (&K% DES
FIPS 46-2 22 BL TS EE L\,

EEBE B EN LT RICHLUTESTILIVALZHEICBRATS LT, F—2 2K
SEEATVEVWTOREBICRT &

. DSS & & ¥ Digital Signature Algorithm ( DSA; FZ R BEFN IV XL ) : DSA . NIST
7 Digital Signature Standard ( DSS; 2RI V9 ZF v ) ICEVWTLRBELZE DT,
KEBF® Capstone 7O TV MDO—FTTF, NIST & NSA &, RKEBFOTD 2ILEE
BEELTDSS ZEIRULEL L, COEEF 1994 ¢ 519 BICARAEThTWET,

BB BEOTIINIVALZTF—RIEALT, F—X0ARZZEL, FHRERD L

EHFTENATVEVWEN T— QEIEﬁﬂfékb\&oL_?ég_t

CEBAM  EABERNSEEET, RETELRVEENf MASID &AL, F—ENiEEhH

DL ERIATDIEM.



//www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml 
http://csrc.nist.gov/publications/fips/index.html

- Non-repudiation ( BERBBILL ) : F— R ZEBLEC L ZEBENf BRTEBLRSETRIEE
TE, TN TOEBRICK > TEBRICEBETN L L ZZFENIARATESE M.

. Public Key Cryptography ( ABIF—BESHR ) : KROBSZERF, XvE—20EFEEER
FEENAUREF—ZH>TVT, ThEFRIDZCEICEIKENTT, AEHEMEF
—ZFEALTAYE—22BES{EL., ZSEEFRAUREXF—ZFEALTXYE—2%2 B
LET, cOFREF. "BER, L "THIHRESHFRL EHRERET, RROBERR., 1
AMCHSNBUVRSICEEELSEENINMBRICEEITDLETT, XEBELIERANIYE
WICEREDEFAICVREE, BEAPEFE S ATANHOGEEFRICEZDEEDVBETRE
F—HAREBShBVLEVSLEGHEIDIVENHYVET, BETOXF—2EZITIE.
BT, TOF—ZFEAL THESILPREIAENM1TONEXYE—D%FRAEY), BELLEY., B
BLEYTEERT, F—0ERK., FE, REFBEBLEFEIETT, IXTOESI AT A
FREBEOREICHLTIVENf BYVET, MEF—OESIATATRINTOF—%H
RILROBEN HDNDT, WEF—ORESETH, Z2F—EEETS L RESBE
FEL<HBYWVET, BIC, BHOI—HFHIVEAF—T2 DATATREOENEAFT, &
HEESEZO#MSE. BEEOBEZMART S -HIZ. Whitfield Diffie & Martin Hellman (2
KO2T1976 FIZEREThEL L, COBETR, FE1—HE, REF—BLOBEBF—L
FENZ—THOF—2Z TR ET, F1—HFOLEF—EFELABEAhETH, BBEF—EH
BRICRENET, KEELZEENMBOBRELBITILEN LY, IXTOBEFIC
BENDORLHEAF—LETT, MEF—NECPHEETNDLEHUEEA, BEOERK
BAFBRNSEPREBICHLTEFIT7THIEELUDIMBENBLLBYES, 1 OBE
BoERF, DMHEAF—ZFTOI—FEERETES (FRilchi) FE(BETEDTALIN
DixE ) THREMNITACELETTT, 2T TVSEHREFEALTENTEBHREICHEX
VE—IEREETEETIN, XvE—2%2EFNHTEDIOER, ERECEZEELUINFRE
TEIMBF—EZFRALEBEETTY, 510, MBF—BESZE. 72141\ (BBt
) EFTHEL, BRIE(FORILBR ) ICEFEATEET,

DX TFIRIILERE  XAVE—DICBRITRIICR., MBF—LXAVE—JEBKEESUHE
ZRILET, HHRTFORILBREREN, XV E—JICRFEhEE, XvE—2&—
RBICEEENET, ZEERF. XvtE—2, BREEATVRED, XEEO L HEZMEA
LTEHEERTL, BRERIALET., BRSNS EHRESEFNERZELLRELTVWSREHEES
 BRRARYEERBENET, ThUADOEZEEE. BEFELLEVA, FLEREAYE—D
NRETAETNTVDAEEMEN BV FT,

DB —HEEL MBOXYE—D0EFER. TILIONJATEEEOLBEF—ERL
VENEFELITAYE—DERBBHLTEBLET, ZEEE. B20REBEF—ZFALT
XVvE—272ESIHKLT, ChEGRHF BV ET, EMM XY E—2D72BELTEESILT
BERFTEEFBA, FNTERBILENEXAYE—DFEETDICERFTERTN, XY
PR CENTEDORZEELTTT, BSHABKIETITN, 1 2XEEOE,
RT3 HED SHWBBERELOHDCENTERVWEVWSZETT,

RS TAVOGH HFICODVTRICUDEREZEETDLEHORY NI —TDORT T 1V
P 70—%9HTDE, COEOIBBHEL TR, EexlE, ZENHEE, #HFn ID. /N
TYRNDHAX, FAENATVWR7O0-IDBENFHYET,

IPSec & ISAKMP

CORFIXINDE2Z T, IPSec & ISAKMP IZDWTEHBALTVWET,

IPSec l&. CiscolOS Y7 RIJIT7 VY —RA1M3TTCEAEThELE, COMERFRERLET—X
BRENEODXAN-XAEERMBTDEDT, ISAKMP/Oakley & IPSec THRENTLVET,



IPSec 7O M3JL

IPSec 7O KRJJL (RFC 1825 ) Tlk, IPRXY RD—UL A VYOBE{LHNBREEh, IPTF—2T
SOLONEBMENDFHLWAYA— Y R ERENTVET, ChSOFLLAYA—E, IP

ANYRE—QEDIDLAY47ORIN (—HRICIE TCP £k UDP ) OEIICEBEhET.,
DAY A =T, ROELSBIPINTY NORAO—REZLICTIDEHOBEHRNRBHENET,

REIBOOTTVT—23 Il EESH 1 2ETOERATTHZ TIT A, Authentication

Header ( AH; F28EA Y & — ) & & T Encapsulating Security Payload ( ESP ) & Bt E - F K&
BETHERTRDCENTEERT, chsEAFOZ7ORNIICEL T, IPSec TRRIEATSEAN
Fa1VFT4 PIDVXLNFEREATVELA. TORDY, EREZEXEQOTIIV X LZERE
ITREODOA—TUBTL—LD—OFRAEBEENTVET, £7. IPSec D AP NDEETIE,
BAMERMICODVTKEBBICE > TERZRE LB, RSA Data Security & 7= l& Secure
Hash Algorithm ( SHA ) 5 ® MD5 A" 7R— K& & T, IDEA. Blowfish, KU RC4 & &,
HOZ DESILATLAZERATZFEZEERTS RFCEEATRETTN, BREDEIBR
DES A'&E—MWICIERMENBINILIBSATILIVZAXLTT,

. AH (RFC 1826 #8 8 ) AH . IP F— &5 S AICBRERBAME BRI RETIXH X
LATY, T, FATNZIESTIDVAXLAEBAITORTHEICK > TR, BRBLEEER
MTEFET, LEAF, REAAGBKEDIRHTFIRIILBETIILIAVALZFERTD E, B
HZRMTEEXRT, AHTR, RS 71V 00D SOBERBFSLIVREBGRMAEIAETEA
o BMERFNAMVELZRI—HE, AHORDVYIZ, £LE AH LHBHAEE T, IPESP OfERA%
BRETIVENHYVET, AHE, ERY T TREThDMOEEOAY X —DEN DFER
YT TRETNBEVOEEDOAY I —OFIICEREE WD AEMEAHY XTI, AHERD
IPv4 E 7=k IPv6 AV A —Ik, Z® Next Header ( £7=l& Protocol ) 7 1 —)L RIZfE 51 &
HET,

.ESP (RFC 1827 #38 )ESP . IPAY A —DHADBEOEEL /Y 7ONILOHO
EEDOBICEE TE £9, Internet Assigned Numbers Authority ( IANA; £ > X —% v NE|
WETHEER ) Tk, ESPIC7/ONILES 50 25U YSTTVET, ESP ERIOAY & —
&, EI(ZF D NextHeader ( IPv6 ) £/l Protocol (IPv4 ) 74 —)LRICE50 ZEHFET,
ESP F. BT TVWEVWAY A —EFNICHE<BESENET—ITEBEENET, B
Bl hiTF—RICE, REESNATVWSESPAYA— TJ1—)LRE, £2IPTF—RITLE
EFREMEBZORIIN JL—A(TCP L UDPRE )DEESHTHIREE NI —
HF—ROBMAENEENTVET, IPESP IF. REZBAMNELTF—XZRBS{LL., B
tENT—2%Z IPESP OTF—XHADICEREITZ LT, BERBLESHZRMAL TV
TP, I HOEF1VFA1EHICL>TRE., NFZAR—KNEEIT XN (TCP, UDP,
ICMP. IGMP %5.& ) £/l IP F— 25 S A hZBETDEDICCO XN X LEER
TEET, REENLET—2O0NT IR, TOTF—2 7T L2HBIIRERSZRMHTS
EHICHETT, cOAEEFEATDIE, SMLTVRIRATAICSVWTIP ORI OM
BOARBARAL, BEOEEEILALET, BEOILKIE, EICESPZEATVSEIP
F=RISALAICRBEBRESLEETHICIDENTT, X E—RESP Tk, T IP
TF—RITS AL ESP OBEStEn T ICEHEE N, ESP 7L —LA2&NfBES{EEh TV
BOWIPAYA—NEENDT—RITLRABICEHEENET, BHLENTLEVIPAY
A—ADOEHIE, EF1T7ETF—RITLERRDSHBENIL—T A ITDEHICERAE
NEFT, BEILENATVEVIPL—FTA1 2T AYR=H, IPAYA—E ESP DEICEEN
PHEENHYNET, COT—REFEATDIE, I—ZFBEDFXY ND—0 FINA4 AN IPSec
Z7OFELTHETEERT, 2FV, FARORDYIZIL—RICK > THRESEARTE A
T, REXOIL—RIZK>TNTY MFES{LEh, IPSec R RIILIZHE2>TZhSON
TYNFEBEENET, BEODIL—XTR., TOIPF—RITLHNFESLEN, BEODZR


http://www.ietf.org/rfc/rfc1825.txt?number=1825
http://www.ietf.org/rfc/rfc1826.txt?number=1826
http://www.ietf.org/rfc/rfc1827.txt?number=1827

TAONEEENET, MR E—ROEBFKFE. IP Security DFIR[RZFRITHEHICT
VRIATALAZEETIMLENBVWCETT, £, PRI E—RZFEATDE. NTFT
1Y IR L TERBENET, MR ET—RZFEALLEES. REEEF. XL
NDIVRRAVNETZRBETEERT, NoXILZBBIZNTY NOEERETREN N
ZILOIVRRAVNERUTHZBETE, HEBRFTONTY NOEBOREFETETEL
ERETELERA. ETFICK2TERENBDEBY, IPSec RSV AR—KN EF—RIF, EE
TERENDEESNIATATE IPSec FRBENTVRIBAICETEATEEXT, FEA
ENHE, IPSecF bR E—RTRBBALET, <595 2&T, I—%n PC, H—N
 BREKRANEDARL =T AT SATLAREDOT TV T—2a v EBETD i<
. IPSec Z2ZFXY NI)—0U T—FFIOFYRHICRKTEXT, NFVAR—KN E—RESP T
&, ESPAYA—ANRNTUAR—NEZ7ORNIIL AYHX— (TCP, UDP, EI& ICMP 7
EYDER®DIPF—RIFZLIIEAEThETET, COETE—RTE., BSkEehkIPAYS—
FERFIPATZAaVHAFELAVES, THIENFGFHNEINET, IPRAMO—REFIES
fteh, TOIPAYA— L;t%o)iit_uv)i?o COE—RTR, EN\TY NZENMENDS
DHABNA REFEVWSRENFHYET, £h, COTF—RICEK>T, NTUY DU XY KD
—JLEOFNAARARE, NTY NOBRKHNBRERERAEZRBTEDRSICBEYET, D
e FRATRIE, IPAYA—ORBERICEI<SHPIY ND—UTORKRERE (LexlE
Quality Of Service B & ) ZEMICT D CENTEDRSICARYVET, £EL, LAV 4AY
A—HEStEh, NTY NOBRENHIREAET, BEBHNS, JUT7 TFANILSIP
ANYA—DZFFELICK2T, RSFVAR—KN E—RTR., REENBASHADORNST T 14V
IRMETAET, FEAF, HEEE, 5 CEO A5t CEO ICZHO/NT Y NEE
ENECENBETEET, £EL, WEENMBETDIOR, IPNTY MFEFEhECL
FHTY, RBERFINSHEFA-NE2E20H, EERBOTFT7VTr—>3vkE2:0
AEHMITDERFTEEFEA

ISAKMP/Oakley

IPSec A" IP F—R U S LAZREITZEREO7AORNIILTHS—A. ISAKMP FARYZ—&2XTD
T—KLU, IPSecE7ETHEETNDBEERTHEHOREBETL—ALAD—V2E#R-TSZ7ON
LT, ISAKMP TREEER-EBIBROFMIEEET LT, BEROEMCE/NA> RE
nEBA, ISAKMP OREZBTIE, Cisco FERM|7'OMIILIC Oakley ZFERAL TVET,
Oakley ZfERH 35 &, Twell-knowny I —7BTORBIRFTEETT, Cisco I0S Tk, JI)L—
71(768EY N ) BRTITI—7"2(1024 EY RN ) AP R—KhEhTVET, TIL—7
5(1536 EY M) O R— B, CiscolOS Y7 RTITT7 UJ—ZA12143)T TEAEThTVE
3-0

ISAKMP/Oakley T, 2 DIV T A FABICHAERZTREB NI ERENTHS
IPSec DtF+1UFT4 FPYII—2arFFRIASI—MhEnET, COTOLATE., 2200T
OTATANMEICIVT AT BHRERIEL. HERZBEITDIVLEN BV KT,

EE5NON—FT A EHEICFHAESNBIHLEN HY) TT, ISAKMP/Oakley Tlk, EHDOFRAF KA
HR—RENTVWET, 20T T4 T4k, RSAER, RSABES{LFT A, FLBEMHE
BgeFEALT, XO>I—232 7O0CRAZNLTHEORA7ORNILICEETIHEN H Y
£9,

ISAKMP/Oakley k> XL ZBES{LTBICIE, E550N—T1E£E/HFEY I VREMBELTY
BURENHYVET, T714—AIX>7ORINE, HBOEYZ IVBICEETHLEHICHER
TNET, COXHFE. "man-in-the- mlddle(ﬂFF'ﬂ%)J REHASKREBEITDLEHIC, LRDKS
CREEENET,



CNSO2OOEIE (RTEBZM) Lk 2T, 2 20F /NI ABOELBE RNV IILTHS
ISAKMP/Oakley session association (SA; v 3a> 7Y I—2ar ) MEREnET, b
ZNLO—FORATILIVZXLDEY NERHLET, £5—F0FIKEK., WTFhroF7)LTdUX
LZZTANDD, FLREESKS2EZESTIZIHXEN HYET, FHATZTIIVXALICOWVWT
MRl TEZEENDE, AH, ESP, £¥EWEMEAE T IPSec ICFAT2RBEFTRENETIHEN
HYET,

IPSec Tld. ISAKMP/Oakley & I B2 HERNIFEHENET, IPSec HEHIF. TLEERE
EHREICTILEDICTF T AN ZBEFATEH, SLEBUSOALEBES (TR )%
FALLE/N\Y S 1IZLY) ISAKMP/Oakley SA ZER L ETDT 7 1 —AILI O TH SHBE
EHREWMBREFHID L THETEET, 1 DEOEFETRENEEFIUTAAREEE L
FIHN. BETT. AKBPORETRK., 2 05 EZ0EAEENERAENET, D2FY, F7 4
— ALV BUOBRIBIZERAENATAS, O—DL RIS —IC&2TFT 1 —AILIV&E
AI32RAECRECBERZITORMAIRECNET, COXETHR. IPsecSANRIUIENET

o

RSAEZB LV RSAREEILTVADEESICEVE—N ET7OLNRENfN DETHY, 1—H0D
O—AILERBNFVE—N ET7TREBENTVDICEEXLEBILRYYET, NEHEE., SIAEOK
KT ISAKMP I TRBEhE T, ChSDIBAEF. Certificate Authority ( CA; 3REER ) (- B
ITHCETMEEIAET, BE. IL—RXAICHBAEN FELBEVIEE, ISAKMP TRIRERAA —
NRSABEZE#ZXOII—NLEEA.

Cisco L—2TlE, GIAZZERLEEA. L—RXTRENEREN, ChSOBRADAREN
ERENET, I—ZORBZTNSOIDIC/NAY RIBZAAER, FABICL > TERENESR
TNFET. ChFEERETHY, BARBRI—IHNERLTIVZIETOESKICHTRIMMS A
DIAPFZEICERLET, ChEFHULVARZEZLESICERTERVWIEZERLET,

BELTVWAYI TR, RIABHYSHBENLEBRFOLRAEN XMBENET, SAZEEREL
RENTVWARHEHRTIN, MO ITHUERE, IDZAAIZ-HICHASEZEAT I EQI—Y
ERATEDHBENHYET, L, ZTOID ZHEATILZEOZVWI—HICE, BEICLTH
SBEEHWET,

ARAECKI>T, A—HRERINDUHBBNENDHZEIHIVET, ChRIERICI>TERY
T, AIHOARBODZATATRE, XU ZREBTRILOICAAZTZEAL TVIAREDNH
WET, iAZIC R > TIA—HYHFBRIEhD L, TOMAFTLR/ELTWIHEREF, AU
EOROI YN TOMEBEREERATERZRVRSIB T ETRMENDIXLEN HVERT, DO
EF—RNIC, BAFSILENLERETHDHD, TLERBIAN—N D—RTREEThD L%
BERLET, HORETR, BELENLERBN LY BN THIARMN BN ET, £550
BEE., BNCEBITIVTAT BB ECICI—HYHIAINATL—REANTEIHENHYF
EE

3 : ISAKMP/Oakleylk, %> I —> 3> IZUDPR— K500 AL £9., AH Tl& Protocol 7
1 =)L RIC 51 AEFEN, ESP Tl Protocol 71 —J)LRICB50 N EENET, ChszT714I)Z
oL TVWEVWCEEZRELTLSEEL,

COTIOZHIL LR—NTERAENZHABOFHME. "B, 27232023 BLTEET,
IPSec & ISAKMP @ Cisco I0OS Y RD—2JL A4 VYOREE{LD
B TE

CORFIXNTRT CiscolOS FRENEBREB Y > TIILIE., SRONL—ZFZOEDEZTOEREME




ALTVWEY, TERWEF. BROBVWA UV EZ—T IS ADREEER L ECERETTT, T
RTEREFEIANT, /I VF—FXYRNFEFCORFIXNOREED "TEHEEHR, otwo>a>
TRENTVWBRD VY —ANSERTLAHENTVET,

EBrESI 1 : ISAKMP BRIt Eg

EHERENU LR, FLHABORETT, COAREFERTDIE, TIORNFT/NURT
Rz h, I—RIBREShERBRENIRZETTHEEATT, (ATRHICERTD B
) TNEFNOR T ORBRICKITIRBERIHEICLI > T, IBHARIAETINET, COAX
&, MREBZAARN=ILIZREEYITTN, ATV OBBEZEATVET,
sharedkeys OEFIHEEN RXICEAENATVET, RARNTTZ RLAR—ANOEGHEREN &
BEh358, ThosOF7RLAZID ELTHEATIHLEN HYET, CNik CiscolOS V7
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cl -2513- 2A#write terminal
Bui | di ng configuration..

Current configuration

[

version 11.3

service timestanps debug uptinme
service timestanps | og uptine
no service password-encryption
!
host nane cl - 2513- 2A




1
!--- Override the default policy and use !--- preshared
keys for authentication. crypto isaknp policy 1

aut hentication pre-share group 2 ! !--- Define our
secret shared key so !--- you do not have to use RSA
keys. crypto isaknp key sharedkey address 20.20.20.20 !
!--- These are the authentication and encryption !---
settings defined for "auth2", !--- which is later
applied to the crypto map. crypto ipsec transformset
aut h2 esp-des esp-sha-hmac ! !--- The crypto map where
you define your peer, !--- transform auth2, and your
access list. crypto map test 10 ipsec-isaknp set peer
20.20. 20. 20 set transformset auth2 match address 133 !
interface EthernetO i p address 50.50.50.50 255. 255.255.0
! interface Serial 0 ip address 20.20.20.21 255.255.255.0
no i p route-cache no ip nroute-cache !--- Nothing
happens unless you apply !--- the crypto map to an
interface. crypto map test ! ip route 0.0.0.0 0.0.0.0
20.20.20.20 ! !--- This is the access list referenced !-
-- in the crypto map; never use "any". !--- You are
encrypting traffic between !--- the remote Ethernet
LANs. access-list 133 permit ip 50.50.50.0 0.0.0.255
60.60.60.0 0.0.0.255 ! line con O line aux O line vty O
4 login! end

Cisco 2516 D EYE

cl - 2513- 2B#show run
Bui | di ng configuration..

Current configuration:
]
version 11.3

service tinestanps debug uptine
service tinestanps |og uptine
no service password-encryption
]
host nane cl -2513-2B
]
i p subnet-zero
]
!--- Override the default policy and use !--- preshared
keys for authentication. crypto isaknp policy 1

aut hentication pre-share group 2 !--- Define the secret
shared key so you !--- do not have to use RSA keys.
crypto isaknmp key sharedkey address 20.20.20.21 /---
These are the authentication and encryption !---
settings defined for "auth2," !--- which is later
applied to the crypto map. crypto ipsec transformset

aut h2 esp-des esp-sha-hmac !--- The crypto map where you
define the peer, !--- transform auth2, and the access
list. crypto map test 10 ipsec-isaknmp set peer
20.20.20.21 set transformset auth2 match address 144 !
interface EthernetO ip address 60.60.60. 60 255.255. 255.0
no ip directed-broadcast ! !--- Nothing happens unless
you apply !--- the crypto map to an interface. interface
Serial 0 i p address 20.20.20.20 255.255.255.0 no ip
direct ed- broadcast no ip route-cache no i p nroute-cache
cl ockrate 800000 crypto map test ! ip classless ip route
0.0.0.0 0.0.0.0 20.20.20.21 ' !--- This is the access
list referenced !--- in the crypto map; never use "any".
!--- You are encrypting traffic between !--- the remote
Ethernet LANs. access-list 144 pernit ip 60.60.60.0




0.0.0.255 50.50.50.0 0.0.0.255 ! line con O transport
i nput none line aux O line vty 0 4 login ! end

debug X RHHZXRIZRALET,

-------------- Preshare with RSA key defined
(need to renpve RSA keys) -----

*Mar 1 00: 14:48.579: | SAKMP (10): incorrect policy settings
Unable to initiate.

*Mar 1 00: 14:48.587: | SAKMP (11): incorrect policy settings
Unable to initiate......

--------------- Preshare, wong hostnane ---------------

| SAKMP: no pre-shared key based on hostname wan-2511. ci sco. com
YCRYPTO 6- | KMP_MODE_FAI LURE: Processi ng of Aggressive node
failed with peer at
20. 20. 20. 21
--------------- Preshare, inconpatable policy --------------
wan2511#
*Mar 1 00: 33:34.839: | SAKMP (17): processing SA payload. nessage ID =0
*Mar 1 00: 33:34.843: | SAKMP (17): Checking | SAKMP transform 1
against priority 1 policy

*Mar 1 00:33: 34. 843: | SAKMP: encrypti on DES- CBC

*Mar 1 00: 33: 34. 843: | SAKVP: hash SHA

*Mar 1 00: 33: 34.847: | SAKMP: default group 2

*Mar 1 00: 33: 34.847: | SAKMP: auth pre-share

*Mar 1 00: 33: 34.847: | SAKMP: life type in seconds

*Mar 1 00: 33: 34.851: | SAKMP: life duration (basic) of 240

*Mar 1 00:33:34.851: |ISAKMP (17): atts are acceptable.
Next payload is O

*Mar 1 00:33:43.735: | SAKMP (17): processing KE payl oad.
message ID =0

*Mar 1 00: 33:54.307: | SAKMP (17): processi ng NONCE payl oad.
message ID =0

*Mar 1 00:33:54.311: | SAKMP (17): processing | D payl oad.
message ID =0

*Mar 1 00:33:54.331: | SAKMP (17): SKEYID state generated

*Mar 1 00:34:04.867: | SAKMP (17): processing HASH payl oad.
message ID =0

*Mar 1 00:34:04.879: | SAKMP (17): SA has been authenticated

*Mar 1 00: 34:06.151: | SAKMP (17): processing SA payl oad.
message | D = -1357683133

*Mar 1 00: 34: 06. 155: | SAKMP (17): Checking | PSec proposal 1

*Mar 1 00: 34:06.155: | SAKMP: transform 1, AH_MD5_HWVAC

*Mar 1 00: 34: 06. 159: | SAKMP: attributes in transform

*Mar 1 00: 34:06. 159: | SAKMP: encaps is 1

*Mar 1 00: 34: 06. 159: | SAKMP: SAlife type in seconds

*Mar 1 00: 34:06. 163: | SAKMP: SA life duration (basic) of 3600
*Mar 1 00: 34:06. 163: | SAKMP: SAlife type in kil obytes

*Mar 1 00: 34:06. 163: | SAKMP: SA life duration (VPl) of

0x0 0x46 0x50 0xO
*Mar 1 00:34:06.167: | SAKMP (17): atts not acceptable.
Next payload is O
*Mar 1 00:34:06.171: | SAKMP (17): Checking | PSec proposal 1

*Mar 1 00:34:06.171: | SAKMP: transform 1, ESP_DES

*Mar 1 00:34:06.171: | SAKMP: attributes in transform

*Mar 1 00: 34: 06. 175: | SAKVP: encaps is 1

*Mar 1 00: 34:06.175: | SAKMP: SAlife type in seconds

*Mar 1 00: 34:06.175: | SAKMP: SA life duration (basic) of 3600
*Mar 1 00: 34:06.179: | SAKMP: SAlife type in kil obytes



*Mar 1 00: 34:06.179: | SAKMP: SAlife duration (VPl) of
0x0 0x46 0x50 0xO

*Mar 1 00: 34: 06. 183: | SAKMP: HVAC al gorithmis SHA

*Mar 1 00:34:06.183: | SAKMP (17): atts are acceptable.

*Mar 1 00: 34:06.187: | SAKMP (17): SA not acceptabl e!

YCRYPTO 6- | KMP_MODE_FAI LURE: Processing of Quick node failed

with peer at 20.20.20.20

wan2511#

----------------- preshare, debug isaknp -------------------

wan2511#

*Mar 1 00: 06:54.179: | SAKMP (1): processing SA payl oad.
message ID =0

*Mar 1 00: 06:54.179: | SAKMP (1): Checking | SAKMP transform 1
against priority 1 policy

*Mar 1 00:06:54. 183: | SAKMP: encrypti on DES- CBC

*Mar 1 00: 06: 54. 183: | SAKVP: hash SHA

*Mar 1 00: 06: 54. 183: | SAKMP: default group 2

*Mar 1 00: 06:54.187: | SAKMP: auth pre-share

*Mar 1 00: 06:54.187: | SAKMP: life type in seconds

*Mar 1 00: 06:54.187: | SAKMP: life duration (basic) of 240

*Mar 1 00:06:54.191: | SAKMP (1): atts are acceptable.
Next payload is O

*Mar 1 00:07:02.955: | SAKMP (1): processing KE payl oad.
message ID =0

*Mar 1 00:07:13.411: | SAKMP (1): processing NONCE payl oad.
message ID =0

*Mar 1 00:07:13.415: | SAKMP (1): processing | D payl oad.
message ID =0

*Mar 1 00:07:13.435: | SAKMP (1): SKEYID state generated

*Mar 1 00:07:23.903: | SAKMP (1): processing HASH payl oad.
message ID =0

*Mar 1 00:07:23.915: | SAKMP (1): SA has been authenticated

*Mar 1 00:07:25.187: | SAKMP (1): processing SA payl oad.
nmessage | D = 1435594195

*Mar 1 00:07:25.187: | SAKMP (1): Checking | PSec proposal 1

*Mar 1 00:07:25.191: | SAKWMP: transform 1, AH _SHA HVAC

*Mar 1 00:07:25.191: | SAKWP: attributes in transform

*Mar 1 00:07:25.191: | SAKMVP: encaps is 1

*Mar 1 00: 07:25.195: | SAKMP: SAlife type in seconds

*Mar 1 00: 07:25.195: | SAKMP: SA life duration (basic) of 3600
*Mar 1 00: 07:25.195: | SAKMP: SAlife type in kil obytes

*Mar 1 00: 07:25.199: | SAKMP: SAlife duration (VPl) of

0x0 0x46 0x50 0xO
*Mar 1 00:07:25.203: |ISAKMP (1): atts are acceptable.

*Mar 1 00: 07:25.203: | SAKMP (1): Checking | PSec proposal 1
*Mar 1 00: 07:25.207: | SAKWMP: transform 1, ESP_DES
*Mar 1 00:07:25.207: | SAKVP: attributes in transform
*Mar 1 00:07:25.207: | SAKVP: encaps is 1
*Mar 1 00: 07:25.211: | SAKMP: SA life type in seconds
*Mar 1 00: 07:25.211: | SAKMP: SA life duration (basic) of 3600
*Mar 1 00: 07:25.211: | SAKMP: SA life type in kil obytes
*Mar 1 00: 07:25.215: | SAKMP: SAlife duration (VPl) of
0x0 0x46 0x50 0xO
*Mar 1 00: 07:25.215: | SAKMP: HVAC al gorithmis SHA

*Mar 1 00:07:25.219: ISAKMP (1): atts are acceptable.

*Mar 1 00:07:25.223: | SAKMP (1): processing NONCE payl oad.
nmessage | D = 1435594195

*Mar 1 00: 07:25.227: | SAKMP (1): processing | D payl oad.
nmessage | D = 1435594195

*Mar 1 00: 07:25.227: | SAKMP (1): processing | D payl oad.
nmessage | D = 1435594195

*Mar 1 00:07:25.639: |ISAKMP (1): Creating | PSec SAs



*Mar 1 00: 07: 25. 643: i nbound SA from 20. 20. 20. 20
to 20.20.20.21

(proxy 60.60.60.0 to 50.50.50.0 )
*Mar 1 00: 07: 25. 647: has spi 85067251 and
conn_id 3 and flags 4
*Mar 1 00:07: 25. 647: lifetinme of 3600 seconds
*Mar 1 00: 07: 25. 647: lifetime of 4608000 kil obytes
*Mar 1 00:07:25. 651: out bound SA from 20. 20. 20. 21
to 20.20. 20. 20
(proxy 50.50.50.0 to 60.60.60.0 )
*Mar 1 00: 07: 25. 655: has spi 57872298 and
conn_id 4 and flags 4
*Mar 1 00:07: 25. 655: lifetinme of 3600 seconds
*Mar 1 00: 07: 25. 655: lifetime of 4608000 kil obytes
*Mar 1 00:07:25.659: |ISAKMP (1): Creating | PSec SAs
*Mar 1 00:07: 25. 659: i nbound SA from 20. 20. 20. 20
to 20.20.20.21
(proxy 60.60.60.0 to 50.50.50.0 )
*Mar 1 00: 07:25.663: has spi 538316566 and
conn_id 5 and flags 4
*Mar 1 00:07: 25. 663: lifetinme of 3600 seconds
*Mar 1 00: 07:25.667: lifetime of 4608000 kil obytes
*Mar 1 00:07:25. 667: out bound SA from 20. 20. 20. 21
to 20.20. 20. 20
(proxy 50.50.50.0 to 60.60.60.0 )
*Mar 1 00:07:25.671: has spi 356000275 and
conn_id 6 and flags 4
*Mar 1 00:07:25.671: lifetinme of 3600 seconds
*Mar 1 00: 07:25.675: lifetime of 4608000 kil obytes
wan2511#
----------------- preshare debug ipsec -------------------
wan2511#

*Mar 1 00: 05:26.947: | PSEC(val i date_proposal _request):
proposal part #1
(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0
src_proxy= 60.60.60.0/0.0.0.16/0/0
protocol = AH, transform= ah-sha-hmac
|'i fedur= 0s and Okb,
spi = 0x0(0), conn_id= 0, keysize= 0, flags= Ox4
*Mar 1 00: 05:26.955: | PSEC(val i date_proposal _request):
proposal part #2
(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0
src_proxy= 60.60.60.0/0.0.0.16/0/0
protocol = ESP, transform esp-des esp-sha- hmac
|'i fedur= 0s and Okb,
spi = 0x0(0), conn_id= 0, keysize= 0, flags= Ox4
*Mar 1 00: 05:26.967: | PSEC(key_engine): got a queue event. ..
*Mar 1 00: 05:26.971: | PSEC(spi_response): getting
spi 203563166 for SA
from 20. 20. 20. 20 to 20.20.20.21 for prot 2
*Mar 1 00: 05:26.975: | PSEC(spi _response): getting
spi 194838793 for SA
from 20. 20. 20. 20 to 20.20.20.21 for prot 3
*Mar 1 00: 05:27.379: | PSEC(key_engine): got a queue event. ..
*Mar 1 00:05:27.379: IPSEC(initialize_sas):
(key eng. nmsg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = AH, transform= ah-sha-hmac
|'i fedur= 3600s and 4608000kb

spi = 0xC22209E(203563166), conn_id= 3, keysize= 0, flags= Ox4



*Mar 1 00:05:27.387: IPSEC(initialize_sas): |,

(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x15E010D(22937869), conn_id= 4, keysize= 0, flags= 0x4

*Mar 1 00:05:27.395: IPSEC(initialize_sas): |,

(key eng. nmsg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ O,
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0xB9D0109(194838793), conn_id= 5, keysize= 0, flags= Ox4

*Mar 1 00:05:27.403: IPSEC(initialize_sas): ,

(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = OxDEDOAB4(233638580), conn_id= 6, keysize= 0, flags= Ox4

*Mar 1 00: 05:27.415: | PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.21, sa_prot= 51,
sa_spi = 0xC22209E(203563166) ,
sa_trans= ah-sha-hmac , sa_conn_id= 3

*Mar 1 00: 05:27.419: |PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.20, sa_prot= 51,
sa_spi = Ox15E010D(22937869),
sa_trans= ah-sha-hmac , sa_conn_id= 4

*Mar 1 00: 05:27.423: | PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.21, sa_prot= 50,
sa_spi = 0xB9D0109(194838793),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 5

*Mar 1 00: 05:27.427: |PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.20, sa_prot= 50,
sa_spi = OxDEDOAB4(233638580),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 6

wan2511#

--------------- Preshare, good connection ------

wan2511#

*Mar 1 00: 09:45.095: | SAKMP (1): processing SA payl oad.
message ID =0

*Mar 1 00: 09:45.099: | SAKMP (1): Checking | SAKMP transform
1 against priority 1 policy

*Mar 1 00:09:45.099: | SAKMP: encrypti on DES- CBC

*Mar 1 00: 09:45.103: | SAKVP: hash SHA

*Mar 1 00: 09:45.103: | SAKMP: default group 2

*Mar 1 00: 09:45.103: | SAKMP: aut h pre-share

*Mar 1 00: 09:45.107: | SAKMP: life type in seconds

*Mar 1 00: 09:45.107: | SAKMP: life duration (basic) of 240

*Mar 1 00:09:45.107: |ISAKMP (1): atts are acceptable.

Next payload is O

*Mar 1 00:09:53.867: | SAKMP (1): processing KE payl oad.
message ID =0

*Mar 1 00:10:04.323: | SAKMP (1): processing NONCE payl oad.
message ID =0

*Mar 1 00:10:04.327: | SAKMP (1): processing | D payl oad.
message ID =0

*Mar 1 00:10:04.347: | SAKMP (1): SKEYID state generated

*Mar 1 00:10:15.103: | SAKMP (1): processing HASH payl oad.
message ID =0

*Mar 1 00:10:15.115: | SAKMP (1): SA has been authenticated

*Mar 1 00:10:16.391: | SAKMP (1): processing SA payl oad.



| PSec proposal
AH_SHA HWVAC
in transform
s 1

type in seconds
duration (basic) of
type in kil obytes
duration (VPl) of

accept abl e.

| PSec proposal
ESP_DES

in transform
s 1

type in seconds
duration (basic) of
type in kil obytes
duration (VPl) of

HVAC al gorithmis SHA

accept abl e.

I SAKMP (1): Checking
| SAKMP: transform 1,
| SAKMP: attributes
| SAKMP: encaps i
| SAKVP: SAlife
| SAKVP: SAlife
| SAKVP: SAlife
| SAKVP: SAlife
| SAKMP (1): atts are
I SAKMP (1): Checking
| SAKMP: transform 1,
| SAKMP: attributes
| SAKMP: encaps i
| SAKVP: SAlife
| SAKMP: SAlife
| SAKMP: SAlife
| SAKMP: SAlife
| SAKMP:

| SAKMP (1): atts are
| PSEC(val i dat e_pr oposal _request):

nmessage | D = 800032287
*Mar 1 00:10: 16. 391:
*Mar 1 00:10: 16. 395:
*Mar 1 00:10: 16. 395:
*Mar 1 00:10: 16. 395:
*Mar 1 00:10: 16. 399:
*Mar 1 00:10: 16. 399:
*Mar 1 00:10: 16. 399:
*Mar 1 00: 10: 16. 403:

0x0 0x46 0x50 0xO
*Mar 1 00: 10: 16. 407:
*Mar 1 00: 10: 16. 407:
*Mar 1 00:10:16. 411:
*Mar 1 00:10:16. 411:
*Mar 1 00:10:16. 411:
*Mar 1 00: 10: 16. 415:
*Mar 1 00: 10: 16. 415:
*Mar 1 00: 10: 16. 415:
*Mar 1 00:10: 16. 419:

0x0 0x46 0x50 0xO
*Mar 1 00:10: 16. 419:
*Mar 1 00: 10: 16. 423:
*Mar 1 00: 10: 16. 427:

proposal part #1,

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0,
src_proxy= 60. 60.60.0/0.0.0.16/0/0,

prot ocol = AH,
|'i fedur= 0s and Okb,
spi = 0x0(0),
1 00:10: 16. 435:

* Mar

pr oposal

part #2,

t ransf or nk ah-sha- hmac

conn_id= 0, keysize= 0, fl

ags= 0x4

| PSEC(val i dat e_pr oposal _request):

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0,
src_proxy= 60. 60.60.0/0.0.0.16/0/0,

prot ocol = ESP,
|'i fedur= 0s and Okb,

conn_id= 0, keysize= 0, fl
| SAKMP (1):

spi = 0x0(0),
*Mar 1 00: 10: 16. 443:
nmessage | D = 800032287
*Mar 1 00: 10: 16. 443:
nmessage | D = 800032287
*Mar 1 00: 10: 16. 447:
nmessage | D = 800032287
*Mar 1 00: 10: 16. 451:
*Mar 1 00: 10: 16. 455:
spi 16457800 for SA
from 20. 20. 20. 20
*Mar 1 00: 10: 16. 459:
spi 305534655 for SA
from 20. 20. 20. 20
*Mar 1 00:10:17.095:
*Mar 1 00:10:17.095:
to 20.20.20.21
(proxy 60. 60. 60.
*Mar 1 00:10:17.099:
and flags 4
*Mar 1 00:10:17.103:
*Mar 1 00:10:17.103:
*Mar 1 00:10:17.103:
to 20.20.20. 20
(proxy 50.50. 50.
*Mar 1 00:10:17.107:
and flags 4

| SAKMP (1)
| SAKMP (1)

| PSEC( key_engi ne) :

| PSEC( spi _response):

to 20.20.20.21

| PSEC( spi _response):

0

to 20.20.20.21
| SAKMP (1):
i nbound SA from 20. 20. 20. 20

Creating

to 50.50.50.
has spi

transforne esp-des esp-sha-hmac ,

ags= 0x4

processing | D payl oad.

processi ng | D payl oad.

getting

for prot 2

getting

for prot 3

| PSec SAs

0 )

lifetinme of 3600 seconds
lifetime of 4608000 kil obytes

out bound SA from 20. 20. 20. 21

to 60.60. 60.
has spi

0 )

1

1

processi ng NONCE payl oad.

got a queue event...

16457800 and conn_id 3

507120385 and conn_id 4

3600

3600



*Mar 1 00:10:17.111: lifetinme of 3600 seconds

*Mar 1 00:10:17.111: lifetime of 4608000 kil obytes
*Mar 1 00:10:17.115: |ISAKMP (1): Creating | PSec SAs
*Mar 1 00:10:17. 115: i nbound SA from 20. 20. 20. 20
to 20.20.20.21
(proxy 60.60.60.0 to 50.50.50.0 )
*Mar 1 00:10:17.119: has spi 305534655 and
conn_id 5 and flags 4
*Mar 1 00:10:17.119: lifetinme of 3600 seconds
*Mar 1 00:10:17.123: lifetime of 4608000 kil obytes
*Mar 1 00:10:17.123: out bound SA from 20. 20. 20. 21
to 20.20.20.20
(proxy 50.50.50.0 to 60.60.60.0 )
*Mar 1 00:10:17.127: has spi 554175376 and
conn_id 6 and flags 4
*Mar 1 00:10:17.127: lifetinme of 3600 seconds
* Mar 00:10:17. 131: lifetime of 4608000 kil obytes

1
*Mar 1 00:10:17.139: |PSEC(key_engine): got a queue event. ..
*Mar 1 00:10:17.143: IPSEC(initialize_sas):

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = AH, transform= ah-sha-hmac
|'i fedur= 3600s and 4608000kb
spi = 0xFB2048(16457800), conn_id= 3, keysize= 0,

flags= Ox4
*Mar 1 00:10:17.151: IPSEC(initialize_sas):

(key eng. nmsg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0
protocol = AH, transform= ah-sha-hmac
|'i fedur= 3600s and 4608000kb
spi = Ox1E3A0B01(507120385), conn_id= 4, keysize= 0,

flags= Ox4
*Mar 1 00:10:17.159: IPSEC(initialize_sas):

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transform esp-des esp-sha- hmac
|'i fedur= 3600s and 4608000kb
spi = 0x123616BF(305534655), conn_id= 5, keysize= 0,

flags= Ox4
*Mar 1 00:10:17.167: IPSEC(initialize_sas):

(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0
protocol = ESP, transform esp-des esp-sha- hmac
|'i fedur= 3600s and 4608000kb
spi = 0x21080B90(554175376), conn_id= 6, keysize= 0,

flags= Ox4
*Mar 1 00:10:17.175: |IPSEC(create_sa): sa created

(sa) sa_dest= 20.20.20.21, sa_prot= 51,
sa_spi = 0xFB2048(16457800),
sa_trans= ah-sha-hmac , sa_conn_id= 3

*Mar 1 00:10:17.179: |IPSEC(create_sa): sa created

(sa) sa_dest= 20.20.20.20, sa_prot= 51,
sa_spi = 0x1E3A0B01(507120385),
sa_trans= ah-sha-hmac , sa_conn_id= 4

*Mar 1 00:10:17.183: |IPSEC(create_sa): sa created

(sa) sa_dest= 20.20.20.21, sa_prot= 50,
sa_spi = 0x123616BF( 305534655),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 5

*Mar 1 00:10:17.187: |IPSEC(create_sa): sa created

(sa) sa_dest= 20.20.20.20, sa_prot= 50,



sa_spi = 0x21080B90(554175376),

sa_trans= esp-des esp-sha-hmac , sa_conn_id= 6
*Mar 1 00:10: 36.583: | SADB: reaper checking SA, conn_id =1
wan2511#

FREHI 2 : ISAKMP:RSA S {L& h - ERAL

COFI)ATERE, HEMBEIEREhETEA, ThTIhOIL—ZICI2>TEOIHEBED RSA
BHIAERENET, RIZ, ThTIDOIL—ZTREETDO RSA L HBZRETIHENf HYET
o CNEFFHOTOLATHD LD, AT—VJOHBRNBAEICEELET, DXV, IL—2
CE, EF21UFT4 PYII—23 28R ETIVNENGDIEETO LR RSAEEZESHIHNE
AHVETD,

RKDORFIXY NG, COREBOZRY ND—0 AT IS LERLTVET,

50.50.5050 20.20.20.20

MNetwork
50.50.50.x

60.60.60.x

wanz2511 wanz2516

COBITRE, BIL—RICEO>TRSABRTHFEREN (EHTD RSARFRERTENELEA
). UE—NETOLR RSABHNREETNATVET,

wan2511( confi g) #crypto key generate rsa

The name for the keys will be: wan2511. ci sco.com

Choose the size of the key nodulus in the range of 360 to 2048 for your
General Purpose Keys. Choosing a key nmodul us greater than 512 may take
a few mnutes.

How many bits in the nodulus [512]:
Generating RSA keys ...

[ K]

wan2511(confi g) #+z

wan2511#

wan2511#show crypto key mypubkey rsa

% Key pair was generated at: 00:09:04 UTC Mar 1 1993

Key nane: wan2511. ci sco.com

Usage: General Purpose Key

Key Dat a:

305C300D 06092A86 4886F70D 01010105 00034B00 30480241 O00E9007B E5CD7DC8
6E1C0423 92044254 92C972AD O0CCE9796 86797EAA B6CAEFFO OF0A5378 6AFAE43B
3A2BD92F 98039DAC 08741E82 5D9053C4 DICFABCLl AB54EQOE2 BB020301 0001

wan2511#

wan2511( confi g) #crypto key pubkey-chain rsa

wan2511( confi g- pubkey- chai n) #named-key wan2516.cisco.com
wan2511( confi g- pubkey- key) #key-string

Enter a public key as a hexideci mal nunber ....

wan2511( confi g- pubkey) #$86F70D 01010105 00034B00 30480241 00DC3DDC 59885F14
wan2511( confi g- pubkey) #$D918DE FC7ADB76 BOB9DD1A ABAF4884 009E758C 4064C699
wan2511( confi g- pubkey) #$220CB9 31E267F8 0259C640 F8DE4169 1F020301 0001



wan2511( confi g- pubkey) #quit
wan2511( confi g- pubkey- key) #4z
wan2511#
wan2511#show crypto key pubkey-chain rsa
Key name: wan2516. ci sco. com
Key usage: general purpose
Key source: manual ly entered
Key dat a:
305C300D 06092A86 4886F70D 01010105 00034B00 30480241 00DC3DDC 59885F14
1AB30DCB 794AB5C7 82D918DE FC7ADB76 BOBI9DD1A ABAF4884 009E758C 4064C699
3BCOD17E C47581DC 50220CB9 31E267F8 0259C640 F8DE4169 1F020301 0001

wan2511#
wan2511#write terminal
Bui | di ng configuration...

Current configuration:
!
version 11.3
service timestanps debug datetine nsec
no service password-encryption
!
host nane wan2511
!
enabl e password ww
!
no i p domai n-1 ookup
ip host wan2516. ci sco. com 20. 20. 20. 20
i p domai n-nane ci sco.com
|
crypto i saknmp policy 1
aut henti cation rsa-encr
group 2
lifetine 240
crypto i saknp identity hostnane
|
crypto i psec transform set auth2 ah-sha-hnmac esp-des esp-sha-hnmac
!
crypto map test 10 ipsec-isaknp
set peer 20.20.20.20
set transformset auth2
mat ch address 133
!
crypto key pubkey-chain rsa
naned- key wan2516. ci sco. com
key-string
305C300D 06092A86 4886F70D 01010105 00034B00 30480241 00DC3DDC 59885F14
1AB30DCB 794AB5C7 82D918DE FC7ADB76 BOBI9DD1A ABAF4884 009E758C 4064C699
3BCOD17E C47581DC 50220CB9 31E267F8 0259C640 F8DE4169 1F020301 0001
quit

nterface EthernetO
i p address 50.50.50.50 255.255.255.0

nterface SerialO

i p address 20.20.20.21 255. 255.255.0
encapsul ati on ppp

no i p nroute-cache

crypto map test

nterface Seriall
no i p address
shut down



1
ip classless
ip route 0.0.0.0 0.0.0.0 10.11.19.254
ip route 60.0.0.0 255.0.0.0 20.20.20.20
access-list 133 permt ip 50.50.50.0 0.0.0.255 60.60.60.0 0.0.0.255
1
line con O

exec-timeout 0 O

password ww

| ogin
line 1 6

nmodem | nCut

transport input al

speed 115200

fl owcontrol hardware
line 7 16

aut osel ect ppp

nmodem | nCut

transport input al

speed 115200

fl owcontrol hardware
line aux O

I ogin | oca

nmodem | nCut

transport input al

fl owcontrol hardware

line vty 0 4
password ww
| ogin

!

end

wan2511#

wan2516( confi g) #crypto key generate rsa

The name for the keys will be: wan2516. ci sco. com

Choose the size of the key nodulus in the range of 360 to 2048 for your
General Purpose Keys. Choosing a key nmodul us greater than 512 may take
a few mnutes.

How many bits in the nodul us [512]:
Generating RSA keys ...

[ K]

wan2516#show crypto key mypubkey rsa

% Key pair was generated at: 00:06:35 UTC Mar 1 1993

Key name: wan2516. ci sco. com

Usage: General Purpose Key

Key Dat a:
305C300D 06092A86 4886F70D 01010105 00034B00 30480241 00DC3DDC 59885F14
1AB30DCB 794AB5C7 82D918DE FC7ADB76 BOBI9DD1A ABAF4884 009E758C 4064C699
3BCOD17E C47581DC 50220CB9 31E267F8 0259C640 F8DE4169 1F020301 0001

wan2516#

wan2516( confi g) #crypto key exchange ?
dss Exchange DSS keys

wan2516( confi g) #crypto key pubkey-chain rsa
wan2516( confi g- pubkey- chai n) #named-key wan2511.cisco.com



wan2516( confi g- pubkey- key) #key-string
Enter a public key as a hexideci nal nunber

wan2516( confi g- pubkey) #$86F70D 01010105 00034B00 30480241 00E9007B E5CD7DC8
wan2516( confi g- pubkey) #$C972AD 0CCE9796 86797EAA B6C4EFF0 OF0A5378 G6AFAE43B
wan2516( confi g- pubkey) #$741E82 5D9053C4 D9CFABC1l AB54EOE2 BB020301 0001
wan2516( confi g- pubkey) #quit

wan2516( confi g- pubkey- key) #4z

wan2516#show crypto key pubkey rsa

Key name: wan2511.ci sco.com

Key usage: general purpose

Key source: manual ly entered

Key dat a:

305C300D 06092A86 4886F70D 01010105 00034B00 30480241 O00E9007B E5CD7DC8
6E1C0423 92044254 92C972AD O0CCE9796 86797EAA B6CAEFFO OF0A5378 6AFAE43B
3A2BD92F 98039DAC 08741E82 5D9053C4 DICFABCL AB54EOE2 BB020301 0001

wan2516#
wan2516#write terminal
Bui | di ng configuration...

Current configuration:
!
version 11.3
no service pad
service timestanps debug datetinme nsec
no service password-encryption
service udp-smal |l -servers
service tcp-small-servers
!
host nane wan2516
!
enabl e password ww
!
no i p domai n-1 ookup
ip host wan2511. ci sco. com 20. 20. 20. 21
i p domai n-nane ci sco.com
!
crypto i saknmp policy 1
aut henti cation rsa-encr
group 2
lifetine 240
crypto isaknp identity hostname
!
crypto i psec transformset auth2 ah-sha-hnmac esp-des esp-sha-hmac
!
crypto map test 10 ipsec-isaknp
set peer 20.20.20.21
set transformset auth2
mat ch address 144
!
crypto key pubkey-chain rsa
nanmed- key wan2511. ci sco. com
key-string
305C300D 06092A86 4886F70D 01010105 00034B00 30480241 O00E9007B E5CD7DC8
6E1C0423 92044254 92C972AD O0CCE9796 86797EAA B6CAEFFO OF0A5378 6AFAE43B
3A2BD92F 98039DAC 08741E82 5D9053C4 DICFABCL AB54EOE2 BB020301 0001
quit
|
hub ether 0 1



l'i nk-test
auto-polarity

nt erface LoopbackO
i p address 70.70.70.1 255.255.255.0
no ip route-cache
no i p nroute-cache

nterface EthernetO
i p address 60.60.60. 60 255.255.255.0

nterface Serial0

i p address 20.20.20.20 255.255.255.0
encapsul ati on ppp

cl ockrate 2000000

crypto map test

nterface Seriall
no i p address

no i p route-cache
no i p nroute-cache
shut down

nterface BRI O

no i p address

no ip route-cache

no i p nroute-cache

shut down

1

i p default-gateway 20.20.20.21

ip classless

ip route 0.0.0.0 0.0.0.0 20.20.20.21

access-list 144 pernit ip 60.60.60.0 0.0.0.255 50.50.50.0 0.0.0.255
!

line con O
exec-timeout 0 O
password ww
| ogin

line aux 0O
password ww
| ogin
nmodem | nQut
transport input al
fl owcontrol hardware

line vty 0 4
password ww
| ogin

!

end

wan2516#

--------------- RSA-enc m ssing RSA Keys ---------

*Mar 1 00:02:51.147: | SAKMP: No cert, and no keys (public or pre-shared)
with renote peer 20.20.20.21

*Mar 1 00:02:51.151: | SAKMP: No cert, and no keys (public or pre-shared)
with renote peer 20.20.20.21

--------------- RSA-enc good connection -----------------
wan2511#

*Mar 1 00:21:46.375: | SAKMP (1): processing SA payl oad.
message ID =0

*Mar 1 00: 21:46.379: | SAKMP (1): Checking | SAKMP



transform 1 agai nst

priority 1 policy
*Mar 1 00: 21:46. 379: | SAKMVP: encrypti on DES- CBC
*Mar 1 00: 21:46. 379: | SAKVP: hash SHA
*Mar 1 00: 21:46. 383: | SAKMP: default group 2
*Mar 1 00:21:46. 383: | SAKMP: auth RSA encr
*Mar 1 00: 21:46. 383: | SAKMP: life type in seconds
*Mar 1 00: 21:46. 387: | SAKMP: life duration (basic)
of 240
*Mar 1 00:21:46.387: |ISAKWMP (1): atts are acceptable.
Next payload is O
*Mar 1 00:21:46.391: Crypto engine 0: generate al g param
*Mar 1 00:21:55.159: CRYPTO ENG NE: Dh phase 1 status: O
*Mar 1 00:21:55.163: CRYPTO DH gen phase 1 status for

conn_id 1 slot 0: K

*NMar 1 00: 21:

55. 167:

cert to find DN

*NMar 1 00: 21:

55.171:

| SAKMP (1): Unable to get router

I SAKMP (1): SA is doing RSA

encryption authentication

*Mar 1 00: 22: 04. 351:
message ID =0

*NMar 1 00: 22:

*NMar 1 00: 22:

04. 351:

14.767:

conn_id 1 slot 0: K

*NMar 1 00: 22:

message ID =0

*NMar 1 00: 22:

14.771:

14.775:

with private key

*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
finished with
*Mar 1 00:22:

payl oad. nessage

*NMar 1 00: 22:

15. 967:

| SAKMP (1): processing KE payl oad.
Crypto engine 0: generate alg param
CRYPTO. DH gen phase 2 status for

| SAKMP (1): processing | D payl oad.
Crypto engine 0: RSA decrypt

CRYPTO_ENG NE: key process

conti nued

16. 167:

CRYPTO_ENG NE: key process

conti nued

16. 367:

CRYPTO_ENG NE: key process

conti nued

16. 579:

CRYPTO_ENG NE: key process

conti nued

16. 787:

CRYPTO_ENG NE: key process

conti nued

16. 987:

CRYPTO_ENG NE: key process

conti nued

17.215:

CRYPTO_ENG NE: key process

conti nued

17. 431:

CRYPTO_ENG NE: key process

conti nued

17.539:

CRYPTO. RSA private decrypt

st at us=CK

17.543:
ID=20
17.543:

with private key

*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and
*Mar 1 00:22:
suspended and

18. 735:

I SAKMP (1): processi ng NONCE
Crypto engine 0: RSA decrypt

CRYPTO_ENG NE: key process

conti nued

18. 947:

CRYPTO_ENG NE: key process

conti nued

19. 155:

CRYPTO_ENG NE: key process

conti nued

19. 359:

CRYPTO_ENG NE: key process

conti nued

19. 567:

CRYPTO_ENG NE: key process

conti nued

19. 767:

CRYPTO_ENG NE: key process

conti nued



* Mar
suspended and
* Mar
suspended and
* Mar
finished with

1 00: 22:

1 00: 22:

1 00: 22:

19. 975: CRYPTO_ENG NE: key process

conti nued
20. 223: CRYPTO _ENG NE: key process
conti nued
20. 335: CRYPTO RSA private decrypt
st at us=K

*Mar 1 00:22:20.347: Crypto engine 0: create | SAKMP
SKEYID for conn id 1

*Mar 1 00:22:20.363: | SAKMP (1): SKEYID state generated
*Mar 1 00:22:20.367: Crypto engine 0: RSA encrypt

with public key

* Mar
finished with
* Mar

1 00: 22:

1 00: 22:

20.567: CRYPTO RSA public encrypt
st at us=CK
20.571: Crypto engine 0: RSA encrypt

with public key

*Mar 1 00:22:20.767: CRYPTO RSA public encrypt
finished with status=CK

*Mar 1 00:22:20.775: | SAKMP (1): processing KE
payl oad. nessage ID = 0

*Mar 1 00:22:20.775: | SAKMP (1): processing ID
payl oad. nessage ID = 0

*Mar 1 00:22:20.779: Crypto engine 0: RSA decrypt

with private key

* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
suspended and
* Mar
finished with
* Mar
payl oad.

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

1 00: 22:

21.959: CRYPTO _ENG NE:
conti nued

22.187: CRYPTO _ENG NE:
conti nued

22.399: CRYPTO _ENG NE:
conti nued

22.599: CRYPTO _ENG NE:
conti nued

22.811: CRYPTO _ENG NE:
conti nued

23.019: CRYPTO_ENG NE:
conti nued

23.223: CRYPTO_ENG NE:
conti nued

23.471: CRYPTO_ENG NE:
conti nued

23.583: CRYPTO RSA private decrypt
st at us=CK

23.583: | SAKMWP (1):

key process

key process
key process
key process
key process
key process
key process
key process

processi ng NONCE

message ID =0

YCRYPTO 6- | KMP_AUTH_FAI L: Aut hentication nethod 4
failed with host 20.20.20.20
YCRYPTO 6- | KMP_MODE_FAI LURE: Processing of Min

node failed with peer

at 20.20. 20. 20
*Mar 1 00:22:36.955: | SAKMP (1): processing HASH
payl oad. nessage ID = 0
*Mar 1 00: 22: 36.959: generate hmac context for conn id 1
*Mar 1 00:22:36.971: | SAKMP (1): SA has been authenticated
*Mar 1 00:22: 36.975: generate hmac context for conn id 1
*Mar 1 00:22:37.311: generate hmac context for conn id 1
*Mar 1 00:22:37.319: | SAKMP (1): processing SA payl oad.
message | D = -114148384
*Mar 1 00:22:37.319: | SAKMP (1): Checking | PSec proposal 1
*Mar 1 00:22:37.323: | SAKWMP: transform 1, AH _SHA HVAC
*Mar 1 00:22:37.323: | SAKMP: attributes in transform
*Mar 1 00:22:37.327: | SAKMP: encaps is 1
*Mar 1 00:22:37.327: |ISAKMP: SA life type in seconds
*Mar 1 00:22:37.327: | SAKMP: SA |life duration (basic) of 3600
*Mar 1 00:22:37.331: ISAKMP: SA life type in kilobytes
*Mar 1 00:22:37.331: |ISAKMP: SA life duration (VPlI) of



I SAKMP (1): atts are acceptable.

| SAKMP (1): Checking | PSec proposal 1

| SAKMP: transform 1, ESP_DES

| SAKMP: attributes in transform

| SAKMP: encaps is 1

I SAKMP: SA life type in seconds

| SAKMP: SA |ife duration (basic) of 3600
I SAKMP: SA |ife type in kil obytes

| SAKMP: SA |ife duration (VPl) of

| SAKMP: HVAC al gorithmis SHA
I SAKMP (1): atts are acceptable.
| PSEC(val i dat e_pr oposal _request):

0x0 0x46 0x50 0xO0
*Mar 1 00:22: 37. 335:
*Mar 1 00:22: 37. 335:
*Mar 1 00:22:37.339:
*Mar 1 00:22:37.339:
*Mar 1 00:22:37.339:
*Mar 1 00:22: 37. 343:
*Mar 1 00:22: 37. 343:
*Mar 1 00:22: 37. 347:
*Mar 1 00:22: 37. 347:

0x0 0x46 0x50 0xO0
*Mar 1 00:22:37.351:
*Mar 1 00:22:37.351:
*Mar 1 00:22: 37. 355:
proposal part #1,

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0,
src_proxy= 60. 60.60.0/0.0.0.16/0/0,

prot ocol = AH,

tr

ansf or nk ah-sha- hmac

|'i fedur= 0s and Okb,
spi = 0x0(0),
1 00:22:37.363: | PSEC(val i dat e_proposal _request):

* Mar

pr oposal

part #2,

con

n_id= 0, keysize= 0, flags= Ox4

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50.50.50.0/0.0.0.0/0/0,
src_proxy= 60. 60.60.0/0.0.0.16/0/0,
protocol = ESP, t
|'i fedur= 0s and Okb,
spi = 0x0(0),
1 00:22:37.371: | SAKMP (1): processing NONCE payl oad.
message | D = -114148384
1 00:22:37.375: | SAKMP (1): processing |ID payl oad.
message | D = -114148384

* Mar
* Mar
*NMar 1 00: 22:
message |ID =
*NMar 1 00: 22:
*NMar 1 00: 22:

531040311 for

* Mar

220210147 for SA

from 20. 20. 20. 20
1 00:22:37.639:
1 00:22:37.931:
1 00:22:37.975:
1 00:22:37.975:
20. 20. 20. 21

*Mar
*Mar
*Mar
*Mar
to

*Mar
*Mar
*Mar
*Mar

con

ransform= esp-des esp-sha-hnmac ,

n_id= 0, keysize= 0, flags= Ox4

37.375: | SAKMP (1): processing | D payl oad.

-114148384

37.379: | PSEC(key_engi ne): got a queue event...
37.383: | PSEC(spi _response): getting spi
SA
from 20. 20. 20. 20

to 20.20.20.21 for prot 2

1 00:22:37.387: | PSEC(spi _response): getting spi

1 00:22:37.979:
1 00:22:37.979:
1 00:22:37.983:
1 00:22:37.983:

(proxy 60.60

to 20.20.20.20
(proxy 50.50

*Mar 1
conn_id
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1

00:

22

3 and

00:
00:
00:
00:

22
22
22
22

to 20.20.20.21 for prot 3
generate hmac context for conn id 1
generate hmac context for conn id 1
| SAKMP (1): Creating | PSec SAs

i nbound SA from 20. 20. 20. 20

.60.0 to 50.50.50.0 )
has spi 531040311 and conn_id 2 and flags 4
lifetinme of 3600 seconds
lifetinme of 4608000 kil obytes
out bound SA from 20. 20. 20. 21

.50.0 to 60.60.60.0 )
:37.987: has spi 125043658 and
flags 4
:37.987: lifetinme of 3600 seconds
:37.991: lifetime of 4608000 kil obytes
©37.991: | SAKMP (1): Creating | PSec SAs
:37.991: inbound SA from 20.20.20.20 to 20.20.20.21

(proxy 60.60

00: 22: 37. 995:
00: 22: 37. 999:
00: 22: 37. 999:

.60.0 to 50.50.50.0 )

has spi 220210147 and conn_id 4 and flags 4
lifetinme of 3600 seconds

lifetime of 4608000 kil obytes



*Mar 1 00: 22: 38. 003: out bound SA from 20. 20.20.21 to 20.20.20. 20
(proxy 50.50.50.0 to 60.60.60.0 )
*Mar 1 00:22:38.003: has spi 299247102 and
conn_id 5 and flags 4
*Mar 1 00:22:38.007: lifetime of 3600 seconds
*Mar 1 00:22:38.007: lifetime of 4608000 kil obytes
*Mar 1 00:22:38.011: | PSEC(key_engine): got a queue event. ..
*Mar 1 00:22:38.015: IPSEC(initialize_sas): ,
(key eng. nmsg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ O,
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = O0x1FA70837(531040311), conn_id= 2, keysize= 0, flags= 0x4
*Mar 1 00:22:38.023: IPSEC(initialize_sas): ,
(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x77403CA(125043658), conn_id= 3, keysize= 0, flags= Ox4
*Mar 1 00:22:38.031: IPSEC(initialize_sas): ,
(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ O,
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0xD2023E3(220210147), conn_id= 4, keysize= 0, flags= 0x4
*Mar 1 00:22:38.039: IPSEC(initialize_sas): ,
(key eng. nmsg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x11D625FE(299247102), conn_id= 5, keysize= 0, flags= 0x4
*Mar 1 00:22:38.047: | PSEC(create_sa): sa created,
(sa) sa_dest= 20.20.20.21, sa_prot= 51,
sa_spi = 0x1FA70837(531040311),
sa_trans= ah-sha-hmac , sa_conn_id= 2
*Mar 1 00:22:38.051: |IPSEC(create_sa): sa created,
(sa) sa_dest= 20.20.20.20, sa_prot= 51,
sa_spi = 0x77403CA(125043658),
sa_trans= ah-sha-hmac , sa_conn_id= 3
*Mar 1 00:22:38.055: |PSEC(create_sa): sa created,
(sa) sa_dest= 20.20.20.21, sa_prot= 50,
sa_spi = 0xD2023E3(220210147),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 4
*Mar 1 00:22:38.063: | PSEC(create_sa): sa created,
(sa) sa_dest= 20.20.20.20, sa_prot= 50,
sa_spi = O0x11D625FE(299247102),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 5
wan2511#

----------- RSA- ENC | SAKMP debugs good connection ---

wan2511#

*Mar 1 00:27:23.279: | SAKMP (6): processing SA payl oad.
message ID =0

*Mar 1 00:27:23.279: | SAKMP (6): Checking | SAKMP
transform 1 agai nst

priority 1 policy

*Mar 1 00:27:23.283: | SAKMP: encryption DES-CBC

*Mar 1 00:27:23.283: | SAKMP: hash SHA

*Mar 1 00:27:23.283: | SAKWMP: default group 2

*Mar 1 00:27:23.287: | SAKMP: auth RSA encr



*Mar 1 00:27:23.287: |ISAKWMP: life type in seconds

*Mar 1 00:27:23.287: |SAKMP: |ife duration (basic) of 240

*Mar 1 00:27:23.291: | SAKMP (6): atts are acceptable.

Next payload is O

*Mar 1 00:27:32.055: | SAKMP (6): Unable to get

router cert to find DN

*Mar 1 00:27:32.055: | SAKMP (6): SA is doing RSA

encryption authentication

*Mar 1 00:27:41.183: | SAKMP (6): processing KE payl oad.

message ID =0

*Mar 1 00:27:51.779: | SAKMP (6): processing | D payl oad.
message ID =0

*Mar 1 00:27:54.507: | SAKMP (6): processing NONCE payl oad.
message ID =0

*Mar 1 00:27:57.239: | SAKMP (6): SKEYID state generated

*Mar 1 00:27:57.627: | SAKMP (6): processing KE payl oad.
message ID =0

*Mar 1 00:27:57.631: | SAKMP (6): processing | D payl oad.
message ID =0

*Mar 1 00:28:00.371: | SAKMP (6): processing NONCE payl oad.

message ID =0

YCRYPTO 6- | KMP_AUTH_FAI L: Aut hentication nethod 4 failed

with host 20.20.20.20

YCRYPTO 6- | KMP_MODE_FAI LURE: Processing of Main node failed
with peer at 20.20.20.20

*Mar 1 00:28:13.587: | SAKMP (6): processing HASH payl oad.
message ID =0

*Mar 1 00:28:13.599: | SAKMP (6): SA has been authenticated

*Mar 1 00:28:13.939: | SAKMP (6): processing SA payl oad.
nmessage | D = -161552401

*Mar 1 00:28:13.943: | SAKMP (6): Checking | PSec proposal 1

*Mar 1 00:28:13.943: | SAKWMP: transform 1, AH _SHA HVAC

*Mar 1 00:28:13.943: | SAKWP: attributes in transform

*Mar 1 00:28:13.947: | SAKMP: encaps is 1

*Mar 1 00:28:13.947: |ISAKWMP: SA life type in seconds

*Mar 1 00:28:13.947: | SAKMP: SA |life duration (basic) of 3600
*Mar 1 00:28:13.951: |ISAKMP: SA life type in kilobytes

*Mar 1 00:28:13.951: |SAKMP: SA |life duration (VPlI) of

0x0 0x46 0x50 0xO
*Mar 1 00:28:13.955: | SAKMP (6): atts are acceptable.

*Mar 1 00:28:13.959: | SAKMP (6): Checking | PSec proposal 1
*Mar 1 00:28:13.959: | SAKMP: transform 1, ESP_DES

*Mar 1 00:28:13.959: | SAKMP: attributes in transform

*Mar 1 00:28:13.963: | SAKMP: encaps is 1

*Mar 1 00:28:13.963: | SAKMP: SA |ife type in seconds

*Mar 1 00:28:13.963: | SAKMP: SA |ife duration (basic) of 3600
*Mar 1 00:28:13.967: |SAKMP: SA life type in kilobytes

*Mar 1 00:28:13.967: | SAKMP: SA |life duration (VPlI) of
0x0 0x46 0x50 0xO
*Mar 1 00:28:13.971: | SAKMP: HVAC al gorithmis SHA
*Mar 1 00:28:13.971: | SAKMP (6): atts are acceptable.
*Mar 1 00:28:13.975: | SAKMP (6): processing NONCE payl oad.
nmessage | D = -161552401
*Mar 1 00:28:13.979: | SAKMP (6): processing | D payl oad.
nmessage | D = -161552401
*Mar 1 00:28:13.979: | SAKMP (6): processing | D payl oad.
message | D = -161552401
*Mar 1 00:28:14.391: | SAKMP (6): Creating | PSec SAs
*Mar 1 00: 28:14.391: inbound SA from 20.20.20.20 to 20.20.20.21
(proxy 60.60.60.0 to 50.50.50.0 )
*Mar 1 00:28:14.395: has spi 437593758 and conn_id 7 and flags 4
*Mar 1 00:28:14.399: lifetime of 3600 seconds
*Mar 1 00:28:14.399: lifetinme of 4608000 kil obytes



00: 28: 14. 403

(proxy 50.50

00: 28: 14. 403
00: 28: 14. 407
00: 28: 14. 407
00: 28: 14. 411:
00: 28: 14. 411:

(proxy 60.60

00: 28: 14. 415:
00: 28: 14. 415:
00: 28: 14. 419:
00: 28: 14. 419:

(proxy 50.50

00: 28: 14. 423:
00: 28: 14. 423:
00: 28: 14. 427:

out bound SA from 20. 20. 20. 21 to 20.20. 20. 20
.50.0 to 60.60.60.0 )

has spi 411835612 and conn_id 8 and flags 4
lifetinme of 3600 seconds

lifetime of 4608000 kil obytes

| SAKMP (6): Creating | PSec SAs

i nbound SA from 20. 20. 20. 20 to 20.20. 20. 21
.60.0 to 50.50.50.0 )

has spi 216990519 and conn_id 9 and flags 4
lifetinme of 3600 seconds

lifetime of 4608000 kil obytes

out bound SA from 20. 20. 20. 21 to 20. 20. 20. 20
.50.0 to 60.60.60.0 )

has spi 108733569 and conn_id 10 and fl ags 4
lifetinme of 3600 seconds

lifetime of 4608000 kil obytes

-------------------------- RSA- enc | PSEC debug -------

*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
*Mar 1
wan2511#
wan2511#
* Mar
router

1 00:30:32.155: | SAKMP (11): Unable to get

wan2511#show debug
Crypt ogr aphi ¢ Subsyst em
Crypto | PSEC debugging is on

wan2511#
wan2511#
wan2511#
wan2511#

cert to find DN

YCRYPTO 6- | KMP_AUTH_FAI L: Aut henticati on net hod

4 failed with host 20.20.20.20

YCRYPTO 6- | KMP_MODE_FAI LURE: Processing of Min

node failed with peer at

20. 20. 20. 20

1 00:31:13.931: | PSEC(val i date_proposal _request):

proposal part #1,
(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,

dest _proxy= 50.50.50.0/0.0.0.0/0/0,

src_proxy= 60. 60.60.0/0.0.0.16/0/0,

protocol = AH, tr

|'i fedur= 0s and Okb,

spi = 0x0(0), con

1 00:31:13.935: | PSEC(val i dat e_proposal _request):

proposal part #2,
(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,

dest _proxy= 50.50.50.0/0.0.0.0/0/0,

src_proxy= 60. 60.60.0/0.0.0.16/0/0,

protocol = ESP, t

|'i fedur= 0s and Okb,

* Mar

* Mar

*Mar
*Mar
spi

* Mar
spi

* Mar
* Mar

spi =

0x0(0), con

ansf or nk ah-sha- hmac

n_id= 0, keysize= 0, flags= Ox4

ransform= esp-des esp-sha-hnmac ,

n_id= 0, keysize= 0, flags= Ox4

1 00:31:13.947: | PSEC(key_engi ne): got a queue event...
1 00:31:13.951: | PSEC(spi _response): getting

436869446 for SA

from 20. 20. 20. 20 to 20.20.20.21 for prot 2

1 00:31:13.955: | PSEC(spi _response): getting

285609740 for

SA

from 20. 20. 20. 20 to 20.20.20.21 for prot 3

1 00:31:14.367: | PSEC(key_engine): got a queue event...
1 00:31:14.367: IPSEC(initialize_sas): ,

(key eng. nmsg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,

dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,

src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,

protocol = AH, tr
|'i fedur= 3600s and 4608000kb,

ansf or nk ah-sha- hmac



spi = 0x1A0A1946(436869446), conn_id= 12, keysize= 0,
flags= 0x4
*Mar 1 00:31:14.375: IPSEC(initialize_sas): ,

(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x2C40706(46401286), conn_id= 13, keysize= 0,

flags= 0x4
*Mar 1 00:31:14.383: IPSEC(initialize_sas): ,

(key eng. msg.) dest= 20.20.20.21, SRC= 20. 20. 20. 20,
dest _proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ O,
src_proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x11060F0C(285609740), conn_id= 14, keysize= 0,

flags= 0x4
*Mar 1 00:31:14.391: IPSEC(initialize_sas): ,

(key eng. msg.) SRC= 20.20.20.21, dest= 20.20.20. 20,
src_proxy= 50. 50. 50. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 60. 60. 60. 0/ 255. 255. 255. 0/ 0/ O,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x12881335(310907701), conn_id= 15, keysize= 0,

flags= Ox4
*Mar 1 00:31:14.399: |IPSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.21, sa_prot= 51,
sa_spi = 0x1A0A1946(436869446),
sa_trans= ah-sha-hmac , sa_conn_id= 12

*Mar 1 00: 31:14.407: |PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.20, sa_prot= 51,
sa_spi = 0x2C40706(46401286) ,
sa_trans= ah-sha-hmac , sa_conn_id= 13

*Mar 1 00:31:14.411: |PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.21, sa_prot= 50,
sa_spi = 0x11060F0C(285609740),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 14

*Mar 1 00: 31:14.415: | PSEC(create_sa): sa created,

(sa) sa_dest= 20.20.20.20, sa_prot= 50,
sa_spi = 0x12881335(310907701),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 15

wan2511#

EFEHI 3 : ISAKMP:RSA-SIG EREF/CA

COBITE. CAH—NDOERAEZENEE TS RSAEBENFEHAENATVET, ThTFIhOET TR
. REBAEN CAH—N (BEChREFHEPHEZRITIDEIIICEREECNLETD—VAT—23 T
)b‘bHy ENET, MAOETTEMNE CAREHENf BT ni=S, ISAKMP 2> I —> 3
CHO—IRT., BEMNIC RSA ABEENHEICKBENET, :@97‘)1'@[&—2\27&&:&1
TNEFNOETH CAILEFEEXATHY), AIAEEWMBLTWVWSAETT, E7P TR, XY ND
— RN IRTOET OB RSABERIFIITIMBERFAELSBEYET,

T, RERTIT7AILN RUD—Z2FALTVWS 1S, ISAKMP RUZ—HFIEEE L TLAV
CEILEFELTLSEZL,

| ab-i sdnl#show crypto isakmp policy

Default protection suite
encryption algorithm DES - Data Encryption Standard (56 bit keys).
hash al gorithm Secure Hash Standard



aut hentication nmethod: Rivest-Shanir-Adl enan Signhature
Diffie-Hellman group: #1 (768 bit)
lifetine: 86400 seconds, no volune limt

FI. CAH—NNODFRAREZERL., RSABZERLET,

testl-isdn(confi g)#ip host cert-author 10.19.54.46

test1l-i sdn(confi g) #crypto key gen rsa usage

The name for the keys will be: testl-isdn.cisco.com

Choose the size of the key nodulus in the range of 360 to 2048 for your
Si gnature Keys. Choosing a key nodul us greater than 512 nay take
a few m nutes.

How many bits in the nodulus [512]:

Generating RSA keys ...

[ K]

Choose the size of the key nodulus in the range of 360 to 2048 for your
Encryption Keys. Choosing a key nodul us greater than 512 nay take
a few mnutes.

How many bits in the nodulus [512]:

Generating RSA keys ...

[ K]

R, Ttestt-isdn-ultray EFRENDXTZFEAL T CARENEREET N, CABURL ZEEL
£¥9. CAU—NZERALTFHEL., FIAEZMBLET., REIC, EATZIOIC "FIATESL
JAEAEER T L ZBRBIDEHICTFIVIZRITET,

test1l-isdn(confi g)#crypto ca identity testl-isdn-ultra
testl-isdn(ca-identity)#enrollment url http://cert-author
testl-isdn(ca-identity)#crl optional
testl-isdn(ca-identity)#exit

test1-i sdn(confi g) #crypto ca authenticate testl-isdn-ultra
Certificate has the follow ng attributes:

Fi ngerprint: 71CA5A98 78828EF8 4987BA95 57830E5F

% Do you accept this certificate? [yes/no]: yes

Apr 3 14:08:56.329: CRYPTO PKI: http connecti on opened

Apr 3 14:08:56.595: CRYPTO_ _PKI: Al enrollnment requests conpl eted.
Apr 3 14:08:56.599: CRYPTO PKI: transaction Get CACert conpleted

Apr 3 14:08:56.599: CRYPTO PKI: CA certificate received
testl-isdn(config)#

test1-i sdn(confi g) #crypto ca enroll testl-isdn-ultra
% Start certificate enroll nment

% Create a chall enge password. You will need to verbally provide this
password to the CA Adnministrator in order to revoke your certificate.
For security reasons your password will not be saved in the configuration.

Pl ease nake a note of it.

Passwor d:
Re-enter password:

% The subject nane in the certificate will be: testl-isdn.cisco.com
% I nclude the router serial nunber in the subject name? [yes/no]: yes
% The serial nunmber in the certificate will be: 04922418

% I nclude an I P address in the subject nane? [yes/no]: yes

Interface: briO

Request certificate from CA? [yes/no]: yes

% Certificate request sent to Certificate Authority



% The certificate request fingerprint will be displayed.
% The 'show crypto ca certificate' command will al so show the fingerprint.

----------------- status: pending ---------------

test 1-i sdn#show crypto ca certificate

CA Certificate
Status: Avail abl e
Certificate Serial Number: 3051DF7169BEE31B821DFE4B3A338E5F
Key Usage: Not Set

Certificate

Subj ect Name
Name: testl-isdn.cisco.com
| P Address: 10.18.117.189
Serial Nunber: 04922418

Status: Pendi ng

Key Usage: Signature
Fi ngerprint: B1566229 472B1DDB 01A072C0 8202A985 00000000

Certificate

Subj ect Name
Name: testl-isdn.cisco.com
| P Address: 10.18.117.189
Serial Nunber: 04922418

Stat us: Pendi ng

Key Usage: Encryption
Fi ngerprint: 1EA39C07 D1B26FC7 7ADO8BF4 ACA3AABD 00000000

----------------- status: available ---------------
test 1-i sdn#show crypto ca certificate
Certificate
Subj ect Name
Nane: test1-isdn.cisco.com
Serial Nunber: 04922418
Status: Avail abl e
Certificate Serial Nunmber: 1BAFCBCA71F0434B59D192FAFB37D376
Key Usage: Encryption

CA Certificate
Status: Avail abl e
Certificate Serial Number: 3051DF7169BEE31B821DFE4B3A338E5F
Key Usage: Not Set

Certificate
Subj ect Name
Nane: test1-isdn.cisco.com
Serial Nunber: 04922418
Status: Avail abl e
Certificate Serial Nunmber: 4B39EE2866814279CBA7534496DE1D99
Key Usage: Signature

testl1l-isdn#

RORF, COREFORY NTD—0 RATITZLERLTVET,



IXRDEEDE,

40.40.40.40 12121212
12121213 20202020

lab-isdn1 lab-isdn

(LIERTELSIC ) CARIBAEZEEEZA T, AR —&L T Mrsa-sigy &

EAL TISAKMP ZRTLE> & TS 2 AD Cisco 1600 L—FASDENDTT, BEH{LEhD
DE, 22OVE—NA—HFZXYKNLANBOKRS 71 Y VEIFTT,

| ab-i sdnl#write terminal
Bui | di ng configuration...

Current configuration

version 11.

3

service tinmestanps debug datetinme nsec
no service password-encryption

service udp-small -servers
service tcp-small-servers

host nane | ab-i sdnl

enabl e secret 5 $1$VdPY$uA/ Bl VeEmMBUAFEmM PPJFc.

usernane | ab-isdn password O cisco
ip host ciscoca-ultra 171.69.54. 46
ip host |ab-isdn 12.12.12.12
i p domai n-nane ci sco.com

i p nane-server 171.68.10.70
i p nane-server 171.68.122.99
isdn switch-type basic-nil

crypto ipsec transformset mypolicy ah-sha-hnac esp-des esp-sha-hnac

crypto map test 10 ipsec-isaknp

set peer

12.12.12.12

set transformset nypolicy
mat ch address 144

crypto ca identity bubba

enrol | ment url

crl optional
crypto ca certificate chain bubba

certificate 3E1ED472BDA2CE0163FB6BOBO04ESEEE

308201BC 30820166 A0030201 0202103E
1ED472BD A2CE0163 FB6BOB00 4ES5EEE30

0D06092A
31163014
20537973
0B130744
55040313
5241301E
30305A17
395A303B
01090216
646E312E

864886F7
06035504
74656D73
65767465
0D434953
170D3938
0D393930
31273025
18737461
63697363

0D010104
0A130D43
3110300E
73743116
434F4341
30343038
34303832
06092A86
6EGEGF75
6F2EG36F

http://ciscoca-ultra

05003042
6973636F
06035504
30140603
2D554C54
30303030
33353935
4886F70D
732D6973
60311030



0E060355 04051307 35363739 39383730
5C300D06 092A8648 86F70D01 01010500
034B0030 48024100 D2D125FF BBFC6E56
93CB4385 5473Cl65 BC7CCAF6 45C35BED
554BAA0B 119AFA6F 0853F574 5E0B8492
2E39B5FA 84C4ADD05 Cl19AA625 8184395C
6CBC7FA4 614F6177 02030100 01A33F30
3D300B06 03551DOF 04040302 05203023
0603551D 11041C30 1A821873 74616E6E
6F75732D 6973646E 312E6369 73636F2E
636F6D30 09060355 1D130402 3000300D
06092A86 4886F70D 01010405 00034100
04AF83B8 FE95F5D9 9C07Cl105 F1E88F1A
9320CE7D OFA540CF 44C77829 FC85C94B
8CB4CA32 85FF9655 8E47AC9A BI9D6BF1A
0C4846DE 5CB07C8E A32038EC 8AFD161A
quit
certificate ca 3051DF7169BEE31B821DFE4B3A338E5F
30820182 3082012C A0030201 02021030
51DF7169 BEE31B82 1DFE4B3A 338E5F30
0D06092A 864886F7 0D010104 05003042
31163014 06035504 0A130D43 6973636F
20537973 74656D73 3110300E 06035504
0B130744 65767465 73743116 30140603
55040313 0D434953 434F4341 2D554C54
5241301E 170D3937 31323032 30313036
32385A17 0D393831 32303230 31303632
385A3042 31163014 06035504 0A130D43
6973636F 20537973 74656D73 3110300E
06035504 0B130744 65767465 73743116
30140603 55040313 0D434953 434F4341
2D554C54 5241305C 300D0609 2A864886
F70D0101 01050003 4B003048 024100C1
B69D7BF6 34E4EE28 A84EODC6 FCA4DEAS8
04D89E50 C5EBE862 39D51890 DOD4B732
678BDBF2 80801430 E5E56E7C Cl26E2DD
DBE9695A DFS8ES5BA7 E67BAE87 29375302
03010001 300D0609 2A864886 F70D0101
04050003 410035AA 82B5A406 32489413
A7FF9A9A E349E5B4 74615E05 058BA3CE
7C5F00B4 019552A5 E892D2A3 86763A1F
2852297F C68EECE1 F41E9A7B 2F38D02A
B1D2F817 3F7B
quit
certificate 503968D890F7D409475B7280162754D2
308201BC 30820166 A0030201 02021050
3968D890 F7D40947 5B728016 2754D230
0D06092A 864886F7 0D010104 05003042
31163014 06035504 0A130D43 6973636F
20537973 74656D73 3110300E 06035504
0B130744 65767465 73743116 30140603
55040313 0D434953 434F4341 2D554C54
5241301E 170D3938 30343038 30303030
30305A17 0D393930 34303832 33353935
395A303B 31273025 06092A86 4886F70D
01090216 18737461 6E6E6F75 732D6973
646E312E 63697363 6F2E636F 6D311030
0E060355 04051307 35363739 39383730
5C300D06 092A8648 86F70D01 01010500
034B0030 48024100 BECE2D8C B32E6B09
OADEOD46 AF8D4AlF 37850034 35D0C729
3BF91518 0C9E4ACF8 1A6A43AE E4F04687
B8E2859D 33D5CE04 2ESDDEA6 3DA54A31
2AD4255A 756014CB 02030100 01A33F30



3D300B06 03551DOF 04040302 07803023
0603551D 11041C30 1A821873 74616E6E
6F75732D 6973646E 312E6369 73636F2E
636F6D30 09060355 1D130402 3000300D
06092A86 4886F70D 01010405 00034100
B3AF6E71 CBDOAEDD A4711B71 6897F2CE
D669A23A EE47B92B B2BE942A 422DF4A5
7ACB9433 BD17EC7A BB3721EC E7D1175F
5C62BC58 C409F805 19691FBD FD925138
quit

nterface EthernetO
i p address 40.40. 40.40 255. 255.255.0
no i p nroute-cache

nterface BRI O

i p address 12.12.12.13 255. 255.255.0
encapsul ati on ppp

no i p nroute-cache

dialer idle-timout 99999

dialer map ip 12.12.12.12 name | ab-isdn 4724171
di al er hol d- queue 40

dialer-group 1

i sdn spidl 919472411800 4724118

i sdn spid2 919472411901 4724119

ppp aut hentication chap

crypto map test
I

ip classless

ip route 0.0.0.0 0.0.0.0 12.12.12.12
access-list 144 permt ip 40.40.40.0 0.0.0.255 20.20.20.0 0.0.0.255
dialer-list 1 protocol ip permt

1

line con O

exec-timeout 0 O

line vty 0 4

password ww

| ogin

!

end

| ab-i sdnl#

| ab-i sdn#write terminal
Bui | di ng configuration...

Current configuration:

!

version 11.3

service tinmestanps debug datetine nsec
no service password-encryption

servi ce udp-smal |l -servers

service tcp-small-servers

!

host nane | ab-i sdn

!

enabl e secret 5 $1$0Nel$wDbhBdcN6x9Y5gf uM ghl0
|

usernane | ab-isdnl password 0 cisco

ip host ciscoca-ultra 171.69.54. 46

ip host lab-isdnl 12.12.12.13

i p domai n-nane ci sco.com



ip nane-server 171.68.10.70

ip nanme-server 171.68.122.99

isdn switch-type basic-nil

1

crypto i psec transformset nypolicy ah-sha-hmac
esp-des esp-sha- hmac

1

crypto map test 10 ipsec-isaknp

set peer 12.12.12.13

set transformset mypolicy

mat ch address 133

1

crypto ca identity l|ab

enrol | ment url http://ciscoca-ultra
crl optional

crypto ca certificate chain |l ab
certificate 44FC6C531FC3446927E4EE307A806B20
308201E0 3082018A A0030201 02021044
FC6C531F C3446927 E4EE307A 806B2030
0D06092A 864886F7 0D010104 05003042
31163014 06035504 0A130D43 6973636F
20537973 74656D73 3110300E 06035504
0B130744 65767465 73743116 30140603
55040313 0D434953 434F4341 2D554C54
5241301E 170D3938 30343038 30303030
30305A17 0D393930 34303832 33353935
395A305A 31263024 06092A86 4886F70D
01090216 17737461 6E6E6F75 732D6973
646E2E63 6973636F 2E636F6D 311E301C
060A2B06 0104012A 020B0201 130E3137
312E3638 2E313137 2E313839 3110300E
06035504 05130735 36373939 3139305C
300D0609 2A864886 F70D0101 01050003
4B003048 024100B8 F4A17A70 FAB5C2E3
39186513 486779C7 61EFOACL 3B6CFF83
810E6D28 B3E4C034 CDB03CFF 5158C270
28FEBCDE CB6EF2D4 83BDD9B3 EAF915DB
78266E96 500CD702 03010001 A3443042
300B0603 551D0F04 04030205 20302806
03551D11 0421301F 82177374 616E6GEGF
75732D69 73646E2E 63697363 6F2E636F
6D8704AB 4475BD30 09060355 1D130402
3000300D 06092A86 4886F70D 01010405
00034100 BF65B931 0F960195 ABDD41D5
622743D9 C12B5499 B3ABEB30 5005E6CC
7FDF7C5B 51D13EB8 D46187E5 AlE7F711
AEB7B33B AA4C6728 7A4BA692 00A44A05 C5CF973F
quit

certificate ca 3051DF7169BEE31B821DFE4B3A338E5F
30820182 3082012C A0030201 02021030
51DF7169 BEE31B82 1DFE4B3A 338E5F30
0D06092A 864886F7 0D010104 05003042
31163014 06035504 0A130D43 6973636F
20537973 74656D73 3110300E 06035504
0B130744 65767465 73743116 30140603
55040313 0D434953 434F4341 2D554C54
5241301E 170D3937 31323032 30313036
32385A17 0D393831 32303230 31303632
385A3042 31163014 06035504 0A130D43
6973636F 20537973 74656D73 3110300E
06035504 0B130744 65767465 73743116
30140603 55040313 0D434953 434F4341
2D554C54 5241305C 300D0609 2A864886
F70D0101 01050003 4B003048 024100C1



B69D7BF6 34E4EE28 A84EODC6 FCA4DEAS
04D89E50 C5EBE862 39D51890 DOD4B732
678BDBF2 80801430 E5E56E7C Cl26E2DD
DBE9695A DFS8ES5BA7 E67BAE87 29375302
03010001 300D0609 2A864886 F70D0101
04050003 410035AA 82B5A406 32489413
A7FF9A9A E349E5B4 74615E05 058BA3CE
7C5F00B4 019552A5 E892D2A3 86763A1F
2852297F C68EECE1 F41E9A7B 2F38D02A
B1D2F817 3F7B

quit

certificate 52A46D5D10B18A6F51E6BC735A36508C

308201E0 3082018A A0030201 02021052
A46D5D10 B18A6F51 E6BC735A 36508C30
0D06092A 864886F7 0D010104 05003042
31163014 06035504 0A130D43 6973636F
20537973 74656D73 3110300E 06035504
0B130744 65767465 73743116 30140603
55040313 0D434953 434F4341 2D554C54
5241301E 170D3938 30343038 30303030
30305A17 0D393930 34303832 33353935
395A305A 31263024 06092A86 4886F70D
01090216 17737461 6E6E6F75 732D6973
646E2E63 6973636F 2E636F6D 311E301C
060A2B06 0104012A 020B0201 130E3137
312E3638 2E313137 2E313839 3110300E
06035504 05130735 36373939 3139305C
300D0609 2A864886 F70D0101 01050003
4B003048 024100D7 71AD5672 B487A019
5ECD1954 6F919A3A 6270102E 5A9FF4DC
7A608480 FB27A181 715335F4 399D3E57
7F72B323 BF0620AB 60C371CF 4389BA4F
C60EEGEA 21E06302 03010001 A3443042
300B0603 551D0F04 04030207 80302806
03551D11 0421301F 82177374 616E6E6F
75732D69 73646E2E 63697363 6F2E636F
6D8704AB 4475BD30 09060355 1D130402
3000300D 06092A86 4886F70D 01010405
00034100 8AD45375 54803CF3 013829A8
8DB225A8 25342160 94546F3C 4094BBA3
F2F5A378 97E2F06F DCFFC509 A07B930A
FBE6C3CA EL1FC7FD9 1E69B872 C402E62A
quit

!

interface EthernetO

i p address 20.20.20.20 255. 255.255.0

1

interface BRI O

description bri to rtp

ip address 12.12.12.12 255. 255.255.0
no i p proxy-arp

encapsul ati on ppp

no i p nroute-cache

bandw dth 128

| oad-interval 30

dialer idle-timout 99999

di al er hol d- queue 40

dialer-group 1

i sdn spidl 919472417100 4724171

i sdn spid2 919472417201 4724172

ppp aut hentication chap

crypto map test

1

ip classless

A8814C09



ip route 0.0.0.0 0.0.0.0 12.12.12.13
access-list 133 permt ip 20.20.20.0 0.0.0.255
40.40.40.0 0.0.0. 255
dialer-list 1 protocol ip permt

1
line con O

exec-timeout 0 O
line vty 0 4

password ww

| ogin

!
end

| ab-i sdn#

------------------ RSA-SiQg ----------mmmmme e -
| ab-i sdn#show debug
Crypt ogr aphi ¢ Subsyst em
Crypt o | SAKMP debugging is on
Crypt o Engi ne debugging is on
Crypto | PSEC debugging is on
| ab-i sdn#

| ab-i sdn#

*Mar 21 20:16:50.871: | SAKMP (4): processing SA payl oad.
message ID =0

*Mar 21 20:16:50.871: | SAKMP (4): Checking | SAKMP transform 1
agai nst priority 65535

policy

*Mar 21 20:16:50.875: | SAKMP: encryption DES-CBC

*Mar 21 20:16:50. 875: | SAKMP: hash SHA

*Mar 21 20:16:50.875: | SAKMP: default group 1

*Mar 21 20:16:50.875: | SAKMP: auth RSA sig

*Mar 21 20:16:50.879: | SAKMP (4): atts are acceptable.
Next payload is O

*Mar 21 20:16:50.879: Crypto engine 0: generate
al g param

*Mar 21 20: 16: 54.070: CRYPTO ENG NE: Dh phase 1

status: O

*Mar 21 20:16:54.090: | SAKMP (4): SA is doing RSA
signature authentication

*Mar 21 20:16:57.343: | SAKMP (4): processing KE
payl oad. message ID =0

*Mar 21 20:16:57.347: Crypto engine 0: generate al g param

*Mar 21 20:17:01.168: | SAKMP (4): processi ng NONCE
payl oad. nessage ID = 0
*Mar 21 20:17:01.176: Crypto engine 0: create | SAKMP
SKEYID for conn id 4
*Mar 21 20:17:01.188: | SAKMP (4): SKEYID state generated
*Mar 21 20:17:07.331: | SAKMP (4): processing ID
payl oad. message ID = 0
*Mar 21 20:17:07.331: | SAKMP (4): processing CERT
payl oad. message ID = 0
*Mar 21 20:17:07.497: | SAKMP (4): cert approved
wi th warning
*Mar 21 20:17:07.600: | SAKMP (4): processing SIG
payl oad. message ID =0
*Mar 21 20:17:07.608: Crypto engine 0: RSA decrypt
with public key
*Mar 21 20:17:07.759: generate hmac context for
conn id 4
*Mar 21 20:17:07.767: | SAKMP (4): SA has been



aut henti cat ed

*Mar 21 20:17:07.775: generate hmac
conn id 4

*Mar 21 20:17:07.783: Crypto engine
with private key

context for

0: RSA encrypt

*Mar 21 20:17:08.672: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:08.878: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:09.088: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:09.291: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:09.493: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:09.795: CRYPTO ENG NE: key process
suspended and conti nued

*Mar 21 20:17:10.973: generate hmac context for
conn id 4

*Mar 21 20:17:10.981: | SAKMP (4): processing SA
payl oad. message | D = -538880964

*Mar 21 20:17:10.981: | SAKMP (4): Checking | PSec proposal

*Mar 21 20:17:10.981: | SAKMP: transform 1, AH _SHA HVAC

*Mar 21 20:17:10.985: | SAKMP: attributes in transform

*Mar 21 20:17:10.985: | SAKMP: encaps is 1

*Mar 21 20:17:10.985: | SAKMP: SA life type in seconds

*Mar 21 20:17:10.985: | SAKMP: SA |ife duration (basic) of

*Mar 21 20:17:10.989: |ISAKMP: SA life type in kil obytes

*Mar 21 20:17:10.989: | SAKMP: SA |life duration (VPlI) of
0x0 0x46 0x50 0xO

*Mar 21 20:17:10.993: | SAKMP (4): atts are acceptable.

*Mar 21 20:17:10.993: | SAKMP (4): Checking | PSec proposal

*Mar 21 20:17:10.993: | SAKMP: transform 1, ESP_DES

*Mar 21 20:17:10.997: | SAKMP: attributes in transform

*Mar 21 20:17:10.997: | SAKMP: encaps is 1

*Mar 21 20:17:10.997: | SAKMP: SA life type in seconds

*Mar 21 20:17:10.997: | SAKMP: SA |ife duration (basic) of

*Mar 21 20:17:11.001: |ISAKMP: SA life type in kil obytes

*Mar 21 20:17:11.001: | SAKMP: SA life duration (VPlI) of
0x0 0x46 0x50 0xO

*Mar 21 20:17:11.001: | SAKMP: HMAC al gorithmis SHA

*Mar 21 20:17:11.005: | SAKMP (4): atts are acceptable.

*Mar 21 20:17:11.005: | PSEC(vali date_proposal _request):
proposal part #1,

(key eng. msg.) dest= 12.12.12.12, SRC= 12.12.12.13,
dest _proxy= 20.20.20.0/0.0.0.0/0/0,
src_proxy= 40. 40. 40.0/0.0.0.16/0/0,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 0s and Okb,

spi = 0x0(0), conn_id= 0, keysize= 0, flags= Ox4
*Mar 21 20:17:11.013: | PSEC(val i date_proposal _request):
proposal part #2,

(key eng. nmsg.) dest= 12.12.12.12, SRC= 12.12.12.13,
dest _proxy= 20.20.20.0/0.0.0.0/0/0,
src_proxy= 40. 40. 40.0/0.0.0.16/0/0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 0s and Okb,
spi = 0x0(0), conn_id= 0, keysize= 0,
*Mar 21 20:17:11.021: | SAKWP (4):
message | D = -538880964
*Mar 21 20:17:11.021: | SAKWP (4):
message | D = -538880964
*Mar 21 20:17:11.021: | SAKWP (4):
nmessage | D = -538880964

flags= Ox4

processi ng | D payl oad.

processi ng | D payl oad.

3600

3600

processi ng NONCE payl oad.



*Mar 21 20:17:11.025: | PSEC(key_engi ne):
got a queue event...
*Mar 21 20:17:11.029: | PSEC(spi _response):
getting spi 112207019 for SA

from12.12.12.13 to 12.12.12.12 for prot 2
*Mar 21 20:17:11.033: | PSEC(spi _response):
getting spi 425268832 for SA

from12.12.12.13 to 12.12.12.12 for prot 3
*Mar 21 20:17:11.279: generate hmac context for conn id 4
*Mar 21 20:17:11.612: generate hmac context for conn id 4
*Mar 21 20:17:11.644: | SAKMP (4): Creating | PSec SAs

*Mar 21 20:17:11. 644: i nbound SA from

12.12.12.13 to 12.12.12.12
(proxy 40.40.40.0 to 20.20.20.0 )

*Mar 21 20:17:11. 648: has spi 112207019

and conn_id 5 and flags 4

*Mar 21 20:17:11. 648: lifetinme of 3600 seconds

*Mar 21 20:17:11. 648: lifetime of 4608000 kil obytes

*Mar 21 20:17:11.652: outbound SA from 12.12.12.12 to 12.12.12.13
(proxy 20.20.20.0 to 40.40.40.0 )

*Mar 21 20:17:11.652: has spi 83231845 and conn_id 6 and flags 4
*Mar 21 20:17:11.656: lifetime of 3600 seconds
*Mar 21 20:17:11.656: lifetime of 4608000 kil obytes
*Mar 21 20:17:11.656: | SAKMP (4): Creating | PSec SAs
*Mar 21 20:17:11.656: inbound SA from 12.12.12.13 to 12.12.12.12
(proxy 40.40.40.0 to 20.20.20.0 )
*Mar 21 20:17:11.660: has spi 425268832 and conn_id 7 and flags 4
*Mar 21 20:17:11.660: lifetime of 3600 seconds
*Mar 21 20:17:11.664: lifetime of 4608000 kil obytes
*Mar 21 20:17:11.664: outbound SA from 12.12.12.12 to 12.12.12.13
(proxy 20.20.20.0 to 40.40.40.0 )
*Mar 21 20:17:11.668: has spi 556010247 and conn_id 8 and flags 4
*Mar 21 20:17:11.668: lifetime of 3600 seconds
*Mar 21 20:17:11.668: lifetinme of 4608000 kil obytes
*Mar 21 20:17:11.676: | PSEC(key_engine): got a queue event. ..
*Mar 21 20:17:11.676: IPSEC(initialize_sas): ,
(key eng. nmsg.) dest= 12.12.12.12, SRC= 12.12.12.13,
dest _proxy= 20. 20. 20. 0/ 255. 255. 255. 0/ 0/ 0,
src_proxy= 40. 40. 40. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x6B024AB(112207019), conn_id= 5, keysize= 0, flags= 0x4
*Mar 21 20:17:11.680: IPSEC(initialize_sas): ,
(key eng. msg.) SRC= 12.12.12.12, dest= 12.12.12.13,
src_proxy= 20. 20. 20. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 40. 40. 40. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = AH, transform= ah-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x4F60465(83231845), conn_id= 6, keysize= 0, flags= 0x4
*Mar 21 20:17:11.687: IPSEC(initialize_sas): ,
(key eng. msg.) dest= 12.12.12.12, SRC= 12.12.12.13,
dest _proxy= 20. 20. 20. 0/ 255. 255. 255. 0/ 0/ 0,
src_proxy= 40. 40. 40. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x19591660(425268832), conn_id= 7, keysize= 0, flags= 0x4
*Mar 21 20:17:11.691: IPSEC(initialize_sas): ,
(key eng. msg.) SRC= 12.12.12.12, dest= 12.12.12.13,
src_proxy= 20. 20. 20. 0/ 255. 255. 255. 0/ 0/ 0,
dest _proxy= 40. 40. 40. 0/ 255. 255. 255. 0/ 0/ 0,
protocol = ESP, transfornr esp-des esp-sha-hmac ,
|'i fedur= 3600s and 4608000kb,
spi = 0x21240B07(556010247), conn_id= 8, keysize= 0, flags= 0x4
*Mar 21 20:17:11.699: | PSEC(create_sa): sa created,



(sa) sa_dest= 12.12.12.12, sa_prot= 51,
sa_spi = 0x6B024AB(112207019),
sa_trans= ah-sha-hmac , sa_conn_id= 5
*Mar 21 20:17:11.703: | PSEC(create_sa): sa created
(sa) sa_dest= 12.12.12.13, sa_prot= 51,
sa_spi = 0x4F60465(83231845),
sa_trans= ah-sha-hmac , sa_conn_id= 6
*Mar 21 20:17:11.707: |PSEC(create_sa): sa created
(sa) sa_dest= 12.12.12.12, sa_prot= 50,
sa_spi = 0x19591660(425268832),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 7
*Mar 21 20:17:11.707: |PSEC(create_sa): sa created
(sa) sa_dest= 12.12.12.13, sa_prot= 50,
sa_spi = 0x21240B07(556010247),

sa_trans= esp-des esp-sha-hmac , sa_conn_id= 8

*Mar 21 20:18:06. 767
| ab-i sdn#

| SADB

IPSec &£ ISAKMP ® RS 7V a—F 1424

—f&IC. ROOX > REFHALTERERETDCEN, BLORNSTIN1—F1429 Y3
AVEBBRITIRENDHETT. TARURAY (*) BRBICRICAIDOVRERLTVET, 5
FIP Security D "R 7)IN>1—F 1424 -debug AX > ROEBMREFERHL %=

MIBHICOWVWTIE,

ZRLTEEL,

—8 0 show ANV RETFZIRTY R AV E—T VR Y—)ICI2THR—FENTVET (&

BI1-—YERA)., COY—LEEBIBEILEIT, show ANV REIDDHBRERRT

2FXT.

3 :debug OV REFEATHHEIIC,

Lo

NV R

debug crypto pki trans || * debug crypto ipsec
* debug crypto isakmp | debug crypto key
debug crypto sess debug crypto engine

show crypto engine
connections active

show crypto engine
connections dropped-packet

show crypto engine

* show crypto ca certificates

configuration
* show crypto key * show crypto key pubkey-
mypubkey rsa chain rsa

show crypto isakmp
policy

show crypto isakmp sa

show crypto ipsec sa

show crypto ipsec session-key

show crypto ipsec
transform-proposal

show crypto map interface bri 0

show crypto map tag
test

clear crypto connection
<connection id of SA>

* clear crypto isakmp

* clear crypto sa

clear crypto sa counters

clear crypto sa map

clear crypto sa peer

clear crypto sa spi

clear crypto sa counters

reaper checking SA, conn_id = 4

Fdebug XY RICBHT2EELIER, 28RBL TS EE
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KIS, ShsOIOXRY RO—EOHDFZRLET,

wan2511#show crypto engine connections active

1D Interface | P-Address State Algorithm Encrypt
9 Serial0 20. 20. 20. 21 set HVAC_SHA 0
10 SerialO 20. 20. 20. 21 set HVAC_SHA 240

wan2511#show crypto engine connections dropped-packet
Interface | P- Addr ess Drop Count

wan2511#show crypto engine configuration

sl ot : 0

engi ne nane: unknown

engi ne type: sof tware

serial nunber: 01496536
platform rp crypto engine

crypto lib version: 10.0.0

Encryption Process |nfo:
i nput queue top: 140
i nput queue bot: 140
i nput queue count: O

wan2511#show crypto key mypubkey rsa
% Key pair was generated at: 00:09:04 UTC Mar 1 1993
Key nane: wan2511.ci sco.com

Usage: General Purpose Key

Key Dat a:

305C300D 06092A86 4886F70D 01010105
00034B00 30480241 00E9007B E5CD7DC8
6E1C0423 92044254 92C972AD 0CCE9796
86797EAA B6CAEFFO OF0A5378 6AFAEA3B
3A2BD92F 98039DAC 08741E82 5D9053C4
DOCFABCL AB54EOE2 BB020301 0001

wan2511#show crypto key pubkey-chain rsa
wan2511#

wan2511#show crypto isakmp policy
Protection suite of priority 1

encryption algorithm DES - Data Encryption Standard (56 bit keys).

hash al gorithm Secure Hash Standard

aut henticati on nethod: Pre-Shared Key

Diffie-Hell man group: #2 (1024 bit)

lifetine: 240 seconds, no volune linit
Default protection suite

encryption algorithm DES - Data Encryption Standard (56 bit keys).

hash al gorithm Secure Hash Standard
aut hentication nethod: Rivest-Shamr-Adl enan Signature
Diffie-Hell man group: #1 (768 bhit)

lifetinme: 86400 seconds, no volune limt
wan2511#show crypto isakmp sa
dst src state conn-id sl ot
20.20.20.21 20. 20. 20. 20 QM | DLE 7 0

wan2511#
wan2511#show crypto ipsec sa

interface: SerialO
Crypto map tag: test, local addr. 20.20.20.21

Decr ypt
240

|l ocal ident (addr/mask/prot/port): (50.50.50.0/255.255.255.0/0/0)



renote ident (addr/mask/prot/port): (60.60.60.0/255.255.255.0/0/0)
current _peer: 20.20.20.20
PERM T, flags={origin_is_acl,ident_is_ipsec,}
#pkts encaps: 320, #pkts encrypt: 320, #pkts digest 320
#pkts decaps: 320, #pkts decrypt: 320, #pkts verify 320
#send errors 0, #recv errors O

| ocal crypto endpt.: 20.20.20.21, remote crypto endpt.: 20.20.20.20
path mu 1500, nedia ntu 1500
current outbound spi: 6625CD

i nbound esp sas:
spi: 0x1925112F(421859631)
transform esp-des esp-sha-hmac
in use settings ={Tunnel, }
slot: 0, conn id: 11, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607971/3354)
1V size: 8 bytes
repl ay detection support: Y

i nbound ah sas:
spi: 0x12050DD2(302321106)
transform ah-sha- hnac
in use settings ={Tunnel, }
slot: 0, conn id: 9, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607958/3354)
repl ay detection support: Y

out bound esp sas:
spi: 0x3262313(52830995)
transform esp-des esp-sha-hmac
in use settings ={Tunnel, }
slot: 0, conn id: 12, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607971/3354)
1V size: 8 bytes
repl ay detection support: Y

out bound ah sas:
spi: 0x6625CD(6694349)
transform ah-sha- hnac
in use settings ={Tunnel, }
slot: 0, conn id: 10, crypto nmap: test
sa timng: remaining key lifetime (k/sec): (4607958/3354)
repl ay detection support: Y

wan2511#show crypto ipsec session-key
Session key lifetinme: 4608000 kil obytes/ 3600 seconds

wan2511#show crypto ipsec transform-proposal
Transform proposal auth2: { ah-sha-hmac }
supported settings = { Tunnel, },
default settings = { Tunnel, 1},
will negotiate = { Tunnel, },

{ esp-des esp-sha-hmac }
supported settings = { Tunnel, },
default settings = { Tunnel, 1},
will negotiate = { Tunnel, },

wan2511#show crypto map interface serial 0



Crypto Map "test" 10 ipsec-isaknp
Peer = 20.20.20.20
Extended | P access |ist 133
access-list 133 permt ip
source: addr = 50.50.50.0/0.0.0.255
dest: addr = 60.60.60.0/0.0.0.255
Current peer: 20.20.20.20
Session key lifetinme: 4608000 kil obytes/ 3600 seconds
PFS (Y N): N
Transform proposal s={ auth2, }

wan2511#show crypto map tag test
Crypto Map "test" 10 ipsec-isaknp
Peer = 20.20.20.20
Extended | P access |ist 133
access-list 133 permt ip
source: addr = 50.50.50.0/0.0.0.255
dest: addr = 60.60.60.0/0.0.0.255
Current peer: 20.20.20.20
Session key lifetinme: 4608000 kil obytes/ 3600 seconds
PFS (Y N): N
Transform proposal s={ auth2, }

wan2511#

| ab-i sdnl#show crypto engine connections active

1D Interface | P-Address State Algorithm Encrypt
5 BRI 0 12.12.12. 13 set HVAC_SHA 0
6 BRI 0 12.12.12. 13 set HVAC_SHA 89

| ab-i sdnl#show crypto engine connections dropped-packet

Interface | P- Addr ess Drop Count
BRI 0 12.12.12.13 4

| ab-i sdnl#show crypto engine configuration

sl ot : 0

engi ne nane: unknown

engi ne type: sof tware

serial numnber: 05679987

pl atform rp crypto engine

crypto lib version: 10.0.0

Encryption Process |nfo:
i nput queue top: 243
i nput queue bot: 243
i nput queue count: O

| ab-i sdnl#show crypto ca cert
Certificate
Subj ect Name
Nane: | ab-isdnl.cisco.com
Serial Nunber: 05679987
Status: Avail abl e
Certificate Serial Nunmber: 3E1ED472BDA2CE0163FB6BOBO04ESEEE
Key Usage: Encryption

CA Certificate
Status: Avail abl e
Certificate Serial Number: 3051DF7169BEE31B821DFE4B3A338E5F
Key Usage: Not Set

Certificate
Subj ect Name

Decr ypt
89



Nane: | ab-isdnl.cisco.com

Serial Nunber: 05679987
Status: Avail abl e
Certificate Serial Nunmber: 503968D890F7D409475B7280162754D2
Key Usage: Signature

| ab-i sdnl#show crypto key mypubkey rsa
% Key pair was generated at: 03:10:23 UTC Mar 21 1993
Key nane: | ab-isdnl.cisco.com

Usage: Si gnat ure Key

Key Dat a:

305C300D 06092A86 4886F70D 01010105
00034B00 30480241 O0OBECE2D 8CB32E6B
090ADEOD 46AF8D4A 1F378500 3435D0C7
293BF915 180C9E4AC F81A6A43 AEE4F046
87B8E285 9D33D5CE 042E5DDE A63DA54A
312AD425 5A756014 CB020301 0001

% Key pair was generated at: 03:11:17 UTC Mar 21 1993
Key nane: | ab-isdnl.cisco.com

Usage: Encryption Key

Key Dat a:

305C300D 06092A86 4886F70D 01010105
00034B00 30480241 00D2D125 FFBBFCGE
5693CB43 855473C1 65BC7CCA F645C35B
ED554BAA 0B119AFA 6F0853F5 745E0B84
922E39B5 FA84CADD 05C19AA6 25818439
5C6CBC7F A4614F61 77020301 0001

| ab-i sdnl#show crypto key pubkey-chain rsa
Key nanme: Cisco SystensDevtest Cl SCOCA- ULTRA
Key serial nunber: C7040262
Key usage: signatures only
Key source: certificate
Key dat a:
305C300D 06092A86 4886F70D 01010105
00034B00 30480241 00C1B69D 7BF634E4
EE28A84E ODC6FCA4 DEA804D8 9ES50C5EB
E86239D5 1890D0D4 B732678B DBF28080
1430E5E5 6E7CC126 E2DDDBE9 695ADFSE
5BA7E67B AE872937 53020301 0001

Key nane: | ab-isdn.cisco.com

Key address: 171.68.117.189

Key serial nunber: 05679919

Key usage: general purpose

Key source: certificate

Key dat a:

305C300D 06092A86 4886F70D 01010105
00034B00 30480241 00D771AD 5672B487
AO0195ECD 19546F91 9A3A6270 102E5A9F
FADC7A60 8480FB27 A1817153 35F4399D
3E577F72 B323BF06 20AB60C3 71CF4389
BAAFC60E E6EA21EO0 63020301 0001

| ab-i sdnl#show crypto isakmp policy

Default protection suite
encryption algorithm DES - Data Encryption Standard (56 bit keys).
hash al gorithm Secure Hash Standard
aut hentication nmethod: Rivest-Shanir-Adl enan Signhature
Diffie-Hell man group: #1 (768 bit)
lifetine: 86400 seconds, no volune limt



| ab-i sdnl#show crypto isakmp sa
dst src state conn-id sl ot
12.12.12.12 12.12.12.13 QM | DLE 4 0

| ab-i sdnl#show crypto ipsec sa

interface: BRIO
Crypto map tag: test, local addr. 12.12.12.13

| ocal ident (addr/mask/prot/port): (40.40.40.0/255.255.255.0/0/0)
renote ident (addr/mask/prot/port): (20.20.20.0/255.255.255.0/0/0)
current _peer: 12.12.12.12

PERM T, flags={origin_is_acl,ident_is_ipsec,}
#pkts encaps: 89, #pkts encrypt: 89, #pkts digest 89
#pkts decaps: 89, #pkts decrypt: 89, #pkts verify 89
#send errors 11, #recv errors O

| ocal crypto endpt.: 12.12.12.13, renmote crypto endpt.: 12.12.12.12
path mu 1500, nedia ntu 1500
current outbound spi: 6B024AB

i nbound esp sas:
spi: 0x21240B07(556010247)
transform esp-des esp-sha-hmac
in use settings ={Tunnel, }
slot: 0, conn id: 7, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607989/3062)
1V size: 8 bytes
repl ay detection support: Y

i nbound ah sas:
spi: 0x4F60465(83231845)
transform ah-sha- hnac
in use settings ={Tunnel, }
slot: 0, conn id: 5, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607984/3062)
repl ay detection support: Y

out bound esp sas:
spi: 0x19591660(425268832)
transform esp-des esp-sha-hmac
in use settings ={Tunnel, }
slot: 0, conn id: 8, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607989/3062)
IV size: 8 bytes
repl ay detection support: Y

out bound ah sas:
spi: 0x6B024AB(112207019)
transform ah-sha-hnac
in use settings ={Tunnel, }
slot: 0, conn id: 6, crypto map: test
sa timng: remaining key lifetime (k/sec): (4607984/3062)
repl ay detection support: Y

| ab-i sdnl#show crypto ipsec session-key
Session key lifetinme: 4608000 kil obytes/ 3600 seconds



| ab-i sdnl#show crypto ipsec transform-proposal
Transform proposal nypolicy: { ah-sha-hmac }
supported settings = { Tunnel, },
default settings = { Tunnel, },
will negotiate = { Tunnel, },

{ esp-des esp-sha-hmac }
supported settings = { Tunnel, },
default settings = { Tunnel, },
will negotiate = { Tunnel, },

| ab-i sdnl#show crypto map interface bri 0
Crypto Map "test" 10 ipsec-isaknp
Peer = 12.12.12.12
Extended | P access |ist 144
access-list 144 permt ip
source: addr = 40.40.40.0/0.0.0.255
dest: addr = 20.20.20.0/0.0.0. 255
Current peer: 12.12.12.12
Session key lifetinme: 4608000 kil obytes/ 3600 seconds
PFS (Y N): N
Transform proposal s={ nypolicy, }

| ab-i sdnl#show crypto map tag test
Crypto Map "test" 10 ipsec-isaknp
Peer = 12.12.12.12
Extended | P access |ist 144
access-list 144 permt ip
source: addr = 40.40.40.0/0.0.0.255
dest: addr = 20.20.20.0/0.0.0. 255
Current peer: 12.12.12.12
Session key lifetinme: 4608000 kil obytes/ 3600 seconds
PFS (Y N): N
Transform proposal s={ nypolicy, }

| ab-i sdnl#

| ab-i sdnl#clear crypto isakmp
| ab-i sdnl#

*Mar 21 20:58:34.503: | SADB: reaper checking SA, conn_id = 4 DELETE IT!

*Mar 21 20:58:34.507: generate hmac context for conn id 4
*Mar 21 20:58:34.519: CRYPTQ( epa_rel ease_crypto_conn_entry):
| ab-i sdnl#
| ab-i sdnl#clear crypto sa
| ab-i sdnl#
*Mar 21 20:58:42.495: | PSEC(del ete_sa): deleting SA
(sa) sa_dest= 12.12.12.13, sa_prot= 51,
sa_spi = 0x4F60465(83231845),
sa_trans= ah-sha-hmac , sa_conn_id= 5
*Mar 21 20:58:42.499: CRYPTO epa_rel ease_crypto_conn_entry):
*Mar 21 20:58:42.499: | PSEC(del ete_sa): deleting SA
(sa) sa_dest= 12.12.12.12, sa_prot= 51,
sa_spi = 0x6B024AB(112207019),
sa_trans= ah-sha-hmac , sa_conn_id= 6
*Mar 21 20:58:42.503: CRYPTO(epa_rel ease_crypto_conn_entry):
*Mar 21 20:58:42.503: | PSEC(del ete_sa): deleting SA
(sa) sa_dest= 12.12.12.13, sa_prot= 50,
sa_spi = 0x21240B07(556010247),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 7
*Mar 21 20:58:42.507: CRYPTO epa_rel ease_crypto_conn_entry):

rel eased conn

rel eased conn

rel eased conn

rel eased conn



*Mar 21 20:58:42.507: | PSEC(del ete_sa): deleting SA
(sa) sa_dest= 12.12.12.12, sa_prot= 50,
sa_spi = 0x19591660(425268832),
sa_trans= esp-des esp-sha-hmac , sa_conn_id= 8
*Mar 21 20:58:42.511: CRYPTO(epa_rel ease_crypto_conn_entry): rel eased conn 8
| ab-i sdnl#
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