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(A ) BE. MRENMELTEIRS , FHRETRAERSHBERRE,
HEs

MRESHERFEE , TEMNEPCARETHBIEAN]

Hoit - S ELEMEH —NEYHIZEONE—TF ID.

FW - MERHAERHEFMitu B 55,

TR -32 VA S , AT HAMLUHNB—HBoEFH , B—EoEEN.

B - MEiEs,

MREEZM Internet MES 20 (InterNIC) H&E‘Jé‘}filﬂijt : fﬂﬁﬂﬂiﬁ%ﬁﬂé‘ﬁ%fﬁo MRER
$TE5E$23] Internet , Cisco BREZIBIEMEA RFC 1918 C Rt EE i, =

FIWMAABARNEMEODE - E—FHOIPIt. XBRMHET LRGN, AJHEEF—
BRRE -,

T % P Hbik

Ptk 2 A FIR5 IP MEHRHIEEZH — N —at, XA tbab 32 N ZHHIAR , TEBFH
BBEX2NIREBrMENHED. 32 MNZHENDKT 4 N EE (149N \UH =8 M@ FIM

) o BN \NAHKBZRT THEHABROIR (R ) 2R, Hit , TR IP it RA KD i HIEE
REY (Bl | 172.16.81.100 ) o« BN \GAEMSEEM 0 ) 255 ( +3t 4l ) M 00000000 F
11111111 ( =541 ) o

SRR TR SRR R - RSN BE ARG (BIRIEN ) , ER2O. EH 2
WA EM. KBLAE , BERED— (BI&S%X ) , HER 27, it , WRRAE - #H1
R, BATHBIFRENN 255 , MR :

(128+64+32+16+8+4+2+1=255)
THRIMBUBFREN 1 SN/ LHERRG,

0 1000001
064000001 (0+64+0+0+0+0+0+1=65)
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https://www.ietf.org/rfc/rfc1918.txt
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10. 1. 23. 19 (decimal)
00001010.00000001.00010111.00010011 (binary)

RENNALT DRBEHRATBEZARBEMNEMEZFTRNRUAT R, BERFRERBIIME : A F
E. ZIUU%E, LTAAECE |, BADEMERRRER , RAXREIININIETE T A X ITILE
Bl

NoxE - REns RRHEATAR, BESAE  UENHBRIPRLATRYS, BT
2| AT R A (CIDR) . 7 iR B A A E,

T4 E IP HatERT —.U')\M—/I\FJ_BJI{_L ( BN \NMNAFH=EAREDN ) BEZMUHIE,
oE., HF&EREMW , LERTDEME

1
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3 4 &5 B T @ 3 4 i 1 E T O 3 4 ]
AL | HEENENEE RN |
Class A 0 24 bits | Node i) ] 1.0.0.0 - 127.255.255.255
<— NotlD —»
34 [l -1' i BT ‘ d 4 6 &
A el
Clasa B .'I 1] . 18 bits (Node ID) | 128.0.0.0 = 191.255.255.255
- NetlD —0
o I F
1 2 34 % 6T 012 343G TO0N T A0 6 7
RN AR IR AR ARENAn AN
Class € 110 21 bits | 8 Bits (Node ID) l 192.0.0.0 - 223.255.255.255
e Net 1D -
1
3 4 5 B (& ¥ 2 3 i 5 B y J i d 32 L H o i 1 4d 1 4 5 @ ¢
EEEERER | | EERERENN |
Class D 111 :'I Mukticast Group ID (28 bits) | 224.0.0.0 - 239255255255
Mullicasi
1 3
d 4 3 8 F © 1 2 3 4 3 8 F ¢ 1 2 3 4 8 &8 T & 1 d 3 4 3 8 7
AERERREN HERENEREN LI
Coss® [T 11 Reserved for futevs se 27 b} ] 240.0.0.0 - 255.255.255.255
Expermental

TEAEMIEF | BN HRNEE D , B 1PHAR R EME 1 HE591.0.0.x -
127.255.255.x ( XA BAMOEI255 ) ., £ 2, 3 M4 4N/ \(UAH (FEHN 24 11 ) HNZEE R EH
, NEEBEARBEZEEGHEIN S N FRMEN., ARt ATEHE 65,536 5L EEHHMLE ( SEFR
Lt TZ3X 16,777,214 BEH! ),




EBEMu A | BIFAN/NEARREI D , RttE 1B RO E MLt 79128.0.0.x -
191.255.255.x, % 3N 4 N \UAH (16 12 ) AFA#b FRMEN., B HKibut AT EHNHKIE 256
2 65534 A Z B ML,

£ CEtbutd |, 8] 3N (NARNEI 2. B1PCERHIN EMLEZ U 7192.0.0.x -
223.255.255.xo 34N \NA (812 ) AFAMTFRMEN , IEFESLT 254 BEHHIME,

P 4% 8 55

P& B0 S BhIE T MRt O P ED D ARIR A | BEBAFRIRT A, A, B Fl C XMELERINEDB
(LN BREL ) , WTFAR:

Class A: 255.0.0.0
Class B: 255.255.0.0
Class C: 255.255.255.0

KRN DFREAKEME EWIPHIEE — N ab /XY | RLLTF : 10.20.15.1 255.0.0.0, 7 T R
LN &5 BYiR B st it B R LE FN 17 RED 0, B b uk RIS HD 35 7 — 3 S8

10.20.15.1 = 00001010.00010100.00001111.00000001
255.0.0.0 = 11111111.00000000.00000000.00000000

— Bt BB U —HEFIFART , MESZ TIRAMEMEN ID. NNEBMLIREN 1 NEMH
UV R 1D, XY NEBAIRERN 0 BEM#E U RRT R Do

10.20.15.1 = 00001010.00010100.00001111.00000001
255.0.0.0 = 11111111.00000000.00000000.00000000

netid = 00001010 = 10
hostid = 00010100.00001111.00000001 = 20.15.1

ig: ik

FRY D A ECIERESE— A BH CRNEFFENSNIEBNE, NRKBTW , MR 8EME
A A, B CEMEPH—IRE , MXEFEIKER.

PPN E N RIEERBLMEEH —NMNEID , AEZER LB T RBREE —MENK R
MREFEML (AL BRCR) MBI FN , MAFECIZERFMME, T2, MG
PRENREERREAE -/ W ID, E#E n MRS/ FRNEAREINKEE n N TEH



IP st | AN IP kX B — NP EER P&/ M,

BERMECE T , FEMAMBUAIEN ID S0P — LR B BAREBUGIE T ID, fiu
, ST BRI N 255.255.255.0 FI4FE C KM 4 192.168.5.0 , BA LB AT HNGEFM :

192.168.5.0 - 11000000.10101000.00000101 00000000
255.255.255.224 - 11111111.11111111.11111111.11100000
-------------------------- | sub|----

BB BN255.255.255.224 , MBIV FRENET 2RI T = (AFRNERTR ) , #FE
MATEETN, ERAX 3, AJelE 8 MFN, EAEMANENIDN , BN FHRZANE
2N EM L , HAP30M b KER E AT A S B4R IRE , BARATFENIDEH0H LR (12EX—
RIFBEE ), £Th , BB TXETRN,

192.168.5.0 255.255.255.224 host address range 1 to 30
192.168.5.32 255.255.255.224 host address range 33 to 62
192.168.5.64 255.255.255.224 host address range 65 to 94
192.168.5.96 255.255.255.224 host address range 97 to 126
192.168.5.128 255.255.255.224 host address range 129 to 158
192.168.5.160 255.255.255.224 host address range 161 to 190
192.168.5.192 255.255.255.224 host address range 193 to 222
192.168.5.224 255.255.255.224 host address range 225 to 254

N o EERSRTUERXLEED, B% , T AERANTRBBLEACEBEBS =t
, R BE B DA X S i it ROR S9 3L F RS, HIX |, #8818 255.255.255.224 R A LAR R A
127 , RAEEBFIRET 27 4. WE-FFEMAT CIDR, FRAXMAEZE , TLAERAIR
EERERE D —ANFE, HlE0 , 192.168.5.32/27FR RM£K192.168.5.32
255.255.255.224, EEEHBERT , IR/ KEFASH TR AN XEERSLHERD,

REDFHMEFMY D FRAFANFR , FEREZAILERR :
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192.168.5.32/37 192.168.5.128/27

A29

192.168.5.64/27 92.168.5.160/27

192.168.5.0/27 193

192.168.5.96/27 192.168.5.192/27

FER B2 PN RAREEIN4PNTFR  HPNRASRHA—PFN. FEH , SN RHBJ[AE
EINFNMTNER - IP it BNFREAREFFZIE 30 MEH UL,

EXEE—NEBRIR, AT FREBNENNLES  TAFRREZ, T8 , TAFRES , 849
FRE T A EN D, Bl CHEM K 5192.168.5.0 , #HEH255.255.255.224 (/27) 8]
DESNFH , BNFRER2NEN U ( HR0N TS BRAIEE ) . WREHERD
255.255.255.240 (/28) , M4

192.168.5.0 - 11000000.10101000.00000101.00000000
255.255.255.240 - 11111111.111113111.11111111.11110000
—————————————————————————— [sub |---

HTRESF 4 ATFN , BERRET 4 VAT ENMIE, P, EXFERT |, &3 AU
B16 MM, HRBNTREZE 16 MEbit ( Hd 14 Mt Ao BERE ) -

EEBEMEMAR 2 FN, MBEIFEMLKL172.16.0.0 , MEHEE B RIEFB H255.255.0.05%
172.16.0.0/16, FEBT EE 255.255.0.0 ZAZRBEER D TN, BLRREIN |, BrEBAIE
b CEMEZEBEZHW TR, MMRERMID 255.255.248.0 (/21) , MAFEBINFREEZ DN FRHM
EM?

172.16.0.0 -  10101100.00010000.00000000.00000000
255.255.248.0 - 11111111.11111111.11111000.00000000
————————————————— | sub [-----------

ERRE TR RERBENANAEMI, XALERE 32 M FR (25, NRERFMIISN AL
, R T AFEN i, XAESNFWE 2048 N (211) , H 2046 NI 2 ELAR
%o
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N (FETREHEER) . —HBEFATEEXE TN, Cisco Systemsi®E AU ERE
subnet-zero R EAIX L FM,

Examples

TS 1

BRELELTHRFMI D , BERAXEMR, EATEF , NERHFINUIRKERTEPENLI/BBAS  ERENIES
MAERE, CHNESEAERLRERERN —FNELEREFTRFM L, BERSMRZN LU NBHE , UEBES it iR
8 F M.

DeviceA: 172.16.17.30/20
DeviceB: 172.16.28.15/20

#7E DeviceA B F M :

172.16.17.30 - 10101100.00010000.00010001.00011110
255.255.240.0 - 11111111.11111111.11110000.00000000

| sub
subnet = 10101100.00010000.00010000.00000000 = 172.16.16.0

BEHMNBBAIEEN 1MUY | FEMEEAmUVIRERO (XERT EHB ML 2 HNITBBANDIZE ), BEFERIbH
HEFHBNFR. EXFF | BREAB T FM172.16.16.0,

¥ E DeviceB I FM :

172.16.28.15 - 10101100.00010000.00011100.00001111
255.255.240.0 - 11111111.11111111.11110000.00000000

| sub
subnet = 10101100.00010000.00010000.00000000 = 172.16.16.0

RIEFX LY REANRZBHUETE—FM,
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RIZATECKMEL192.168.5.0/24 , N EZMEHITFMXIT , UERFEFA RO ENERCIZEITHIME,
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neth: 14 hosts netD: 7 hosts

netC: 2 hosts

netB: 28 hosts netk: 28 hosts

EEEIPITHFAL , BLBIEEQESNFM, RN FRLMAZE 28 NNt CEMEREATLERBG ? 0REE , N
R E ?

B BEEFNER, ZOBRMENIENTN  SEEEACEENIFH =ML, AERATK S BTN (22),
ATEEEIANATRAML , ERT 5 AT ENDS, XXHSLEEN225=320TTH) . xHAER,

Hit , BELBERAACEME IR IME, ST RN E-FME R

netA: 192.168.5.0/27  host addressrange 1 to 30
netB: 192.168.5.32/27  host address range 33 to 62
netC: 192.168.5.64/27  host address range 65 to 94
netD: 192.168.5.96/27 host address range 97 to 126
netE: 192.168.5.128/27 host address range 129 to 158

VLSM

EREAE FRYD REIF , BLIBIMEFREANRMEEN FRED, XERESNFREERRENTA NI, FLE
BATHREXHM , BEASHFERT , 4B FREFHEEN FRBH , NaRFLIZ=E, Flm , EROLEI28WDH , CE
MEE D RPN K PEENFR , BN FRREFAFRETAN N, MRS 7T ibut =M. B 4 3188 T IR FREsth it 72 (A
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Hetwork
192.168.5.0/24

Meth: 192.168.,5.0/27

NetB: 1g7 158.5.32/27

MetC: 192.168.5.64/27

MetD: 192.168.5. 9627

NetE: 152 158.5.128/27

unused
subnet 192.168.5.160.27

unused
subnet 192.168.5.192/27

unused
zubnet 192.168.5.224.27




BRZAREANENBUZE, XAARIHNRKERHEZ R , BEWSERT , BTHETFRERAERN FMED

SRR T #uHEZEE

AEKF BB (VLSM) AT BN FREATEEID , WTH BRI A bk 22 @,

VLSM R4l

BRIRAESTHILS) 2 P—HHMENER  FHVISM ARFRUPHE . HERIR

netA: must support 14 hosts
netB: must support 28 hosts
netC: must support 2 hosts
netD: must support 7 hosts

netE: must support 28 host

BEMALABBAFMEHRENEN.

netA: requires a /28 (255.255.255.240) mask to support 14 hosts
netB: requires a /27 (255.255.255.224) mask to support 28 hosts
netC: requires a /30 (255.255.255.252) mask to support 2 hosts

netD*: requires a /28 (255.255.255.240) mask to support 7 hosts
netE: requires a /27 (255.255.255.224) mask to support 28 hosts

* a /29 (255.255.255.248) would only allow 6 usable host addresses
therefore netD requires a /28 mask.

SEFRNSEEESERRDEERAN T, Hlm, SNt E

netB: 192.168.5.0/27 host
netE: 192.168.5.32/27 host
netA: 192.168.5.64/28 host
netD: 192.168.5.80/28 host
netC: 192.168.5.96/30 host

XA AEEERR , W8 5 AR
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address
address
address
address
address

range 1 to 30
range 33 to 62
range 65 to 78
range 81 to 94
range 97 to 98
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Network
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0
NetB:192. 1638.5.0/27

MetE: 192.168.5.32/27

Meth:102.168.5.64/28

NetD: 452 158.5.20/28

Net(:
192.168.3.96/30

reserved for

future use
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it EEMEE LT RTEBKE, KEREREN 1 WREDELBEBMNKE, Et , M%172.16.0.0 255.255.0.0 A KR

$172.16.0.0/16, CIDREHFHIR—PNEMERILH Internet BRER , BNEFENESNRIIREE IPit, XFESATRERERT
SERIBACE., flin , MR ISPHEME 172.16.0.0/16 , BBA ISP ATLARE R4 172.16.1.0/24, 172.16.2.024 %, {HR , mH b
REEESH , Z ISPXNEEBESE 172.16.0.0/16,

3 = Rec 1518 21 2 Rrc 151907, B2

31 HIFM

0L F B IFEMPvattb st - AN, —NL2BREZM— N2 —T Fipit, AN K[ERREERNENba. [ R
HAAFRE Bt M2 T, SMUFREBRAF NN , FEERT Bt et |, Kb eSS SR IP it
EARERRE.

&S RFC 3021 - 7£ |Pv4 RN s EERE B A 31 (U HT4&
¥R 255.255.255.254 = /31,

BLFMARATEENRX /&R , flETEOR POSEA, ER , EfNETRATUAMBZOS BEOXE, NREXMER
, BERZAAKMMER L IFEHEA IPv4 bk,

=l

192.168.1.0 #1 192.168.1.1 {4 F FM 192.168.1.0/31 L,

R1(config)#interface gigabitEthernet 0/1
R1l(config-if)#ip address 192.168.1.0 255.255.255.254
% Warning: use /31 mask on non point-to-point interface cautiously

HFFRUARZ T BMER , AL E REE,
R AT

FMFERD 255.255.255.255 ( /32 FM ) #HIRRE— IPv4 AU TR, XEFRTEER TRMEER st , RAeiE%
HERBAEES M, /32 PRAZATRAE-MEitMsER, ERKRESHNRHIEREED, XEEOYANALED |, MARERE
ZHMIEE., Hik , SATUER -1 /132 7™,

=l

interface Loopback0
ip address 192.168.2.1 255.255.255.255

Appendix
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Router A

hostname routera
|


https://www.ietf.org/rfc/rfc1519.txt
https://www.ietf.org/rfc/rfc1519.txt
https://www.ietf.org/rfc/rfc1519.txt
https://www.ietf.org/rfc/rfc1518.txt
https://www.ietf.org/rfc/rfc1518.txt
https://www.ietf.org/rfc/rfc1519.txt
https://www.ietf.org/rfc/rfc1519.txt

ip routing

I

int e 0

ip address 172.16.50.1 255.255.255.0

I (subnet 50)

int e 1 ip address 172.16.55.1 255.255.255.0
I (subnet 55)

int s 0 ip address 172.16.60.1 255.255.255.0
! (subnet 60) int s O

ip address 172.16.65.1 255.255.255.0 (subnet 65)
IS 0 connects to router B

router rip

network 172.16.0.0

Router B

hostname routerb

I

ip routing

I

int e 0

ip address 192.168.10.200 255.255.255.240
I (subnet 192)

intel

ip address 192.168.10.66 255.255.255.240
I (subnet 64)

int s 0

ip address 172.16.65.2 (same subnet as router A's s 0)
IInt s 0 connects to router A

router rip

network 192.168.10.0

network 172.16.0.0

EH/FRBER

Class B Effective Effective

# bits Mask Subnets Hosts
1 255.255.128.0 2 32766
2 255.255.192.0 4 16382
3 255.255.224.0 8 8190
4 255.255.240.0 16 4094
5 255.255.248.0 32 2046
6 255.255.252.0 64 1022
7 255.255.254.0 128 510
8 255.255.255.0 256 254
9 255.255.255.128 512 126
10 255.255.255.192 1024 62
11 255.255.255.224 2048 30
12 255.255.255.240 4096 14
13 255.255.255.248 8192 6
14 255.255.255.252 16384 2

Class C Effective Effective



# bits Mask Subnets Hosts

1 255.255.255.128 2 126
2 255.255.255.192 4 62
3 255.255.255.224 8 30
4 255.255.255.240 16 14
5 255.255.255.248 32 6
6 255.255.255.252 64 2

*Subnet all zeroes and all ones included. These
may not be supported on some legacy systems.
*Host all zeroes and all ones excluded.
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https://www.cisco.com/c/en/us/tech/ip/ip-routing/index.html
https://www.cisco.com/c/en/us/tech/ip/ip-routing/index.html
https://www.cisco.com/c/en/us/support/docs/ip/dynamic-address-allocation-resolution/13711-40.html
https://www.cisco.com/c/en/us/support/docs/ip/routing-information-protocol-rip/13790-8.html
https://www.cisco.com/c/en/us/support/index.html
https://www.cisco.com/c/en/us/support/index.html
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