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RIBE . B AR TP,

i Ak RS BT KK B EW S

MARMETES£XRH

EET 10BASE2 185m (AT sHh 30) kRS
10BASES 500m (B AHAEH 100) | FEghERL

¥ Unshielded Twisted Pair - v_ v a_

T oonshiclded. Tuist 10BASE-T 100m WLeLk (UTPY -CATY 3-5)

¥ Category #3155, TIA/EIA 10BASE-F 1000m LR (MMFY)

( Telecommunication industries

Association / Electronic Indus- - - v

ﬁ:s o e e 100BASE-TX 100m WL (UTP-CATS/STPY )

= Y, g

ST T 28 | 100BASE-FX 412m LHEEF (MMF)

R RERH.

;ﬁ g;,,u,ﬁ Mode Fiber, % 4 100BASE-T4 100m WL (UTP-CAT3-5)

¥ Shieided Twisted Pair Cable, | LS PO PASE-CX 25m P AL

RN 1000BASE-SX 220m/550m LKL (MMF)

¥ Single Mode Fiber, 343

7o 1000BASE-LX 550m/5000m LR/ BN (MMF/SMFY)
1000BASE-T 100m W4 (UTP-CATS/5¢€)
10GBASE-SR 26m~300m ZHENEA (MMF)
10GBASE-LR 1000m~2500m BESEA (SMF)
10GBASE-ER 3000m/4000m BT (SMF)

¥ Foil Twisted -Pair, $358 5 - M

J Eoh Telsted -Palr, 4898 10GBASE-T 100m W44 (UTP/FTPY CAT6a)

@ e S A B R
FEAAREA =S, B2 AFRLET 1000 494, F2
A FHEX,

e 1K=1024
e 1M=1024K
o 1G=1024M

MAKXM AR AR T AHEE, ATEXFAEZE LHRAE,

e 1K=1000
e 1M=1000K
e 1G=1000M
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V¥ CSMA g CSMA/CD 8%/
EZABHESE3 2.2 FNE
AAR.

VATM 8 E 2K FRET
B HAREE K, RI&KIE
$%3.6.1%,

¥ 100BASE-TX #E# B tRif &
BEHE, XRANKEEMN
CATS SERERAZLE (UTP),

73.3.3 WAMMESE ‘

B RGN LK RIR A R R 4080 S 2R B 10BASES W%, 2J5, HEALT
{3 40 F) 4 8. 2 %) 10BASE2 (thin BAKRY) . XU&4k 10BASE-T (AL AKM) .
% 100BASE-TX (B5# AR ). 100BASE-T (FIkUARM) UK 106G LLAM
FERZLUKMIIE

AT LA I B U 1) 48 i — i LA 2 I T8 45 W BT 4R R A CSMA/CDY 7 R,
CSMA/CD B & 5 UKMEL MR, FEARMBRMEBENRE, R, X/
CSMA/CD [FBft A T AR B # AL — N E B, B H BT 100Mbps B
FDDI, DAKMBSRWEETE 10Mbps B E L, UETFAMN—BEANERRRES
AL, REERFE KM 5 Fih Bk

MXFRBIFBERFERA, BHE ATM BT H3#E2H CATS UTPY sa4g
Y BRI, DKM A T Ak, ZHRARILESN KM%
HHEESTRIEENTR, T2, "ERAEAFELENE, NETBENE
o MeAh, LA TE SR A KA R A 40 B R RE (S B 28 %
BEHEES, A5, EATERENEBRE LRI EN TERFTFRURER
FHBEAN AR EE T RCHIBHLES, FHEEEZHBRD

Mk, BFREF=EmEE, BAEAMTETANBHE L7 M 4%& 55RO T gk
TREASERR 40 FDDI B3R R th B Bk b, T EERSHENHERT, UAMER
B S5 RERA A2 FDDI FR RRB L KB, MERAE AR, BEE LAK M A ERE
& (M 100Mbps, 1Gbps | 10Gbps), AILREL “BLEBEFEEMER D
MER” T,

HERRETZMUKMER, REHFHABMUKRN, EIHE -4 344
i IEEES02. 3 fy4r<& (Ethgmet Working Group) #EATR#ELL,

® IEEES02

IEEE (The Institute of Electronical and Electronics Engineers, % B F
PORIBFNE) £RESF, REARAG IHNAHET EFHAHBER
FHAMA, ATRIEEESD2 £H 4t #M AR, BT 1980 42 A B3 ABN
B FRAFAMLR B, RG2S 4 802,

IEEE802. 1 Higher Layer LAN Protocols Working Group

IEEES02. 2 Logical Link Control Working Group

IEEES02. 3 Ethernet Working Group (CSMA/CD)
10BASE5/10BASE2/10BASE-T/10Broad36
100BASE-TX/1000BASE-T/10Gb/s Ethernet

IEEE802. 4 Token Bus Working Group ( MAP/TOP)

IEEE802. 5 Token Ring Working Group (4Mbps / 16Mbps)

IEEE802. 6 Metropolitan Area Network Working Group ( MAN)

IEEE802. 7 Broadband TAG

IEEES02. 8 Fiber Optic TAG I
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V8 {5 (octet) #HAES
A 1 AN FE T, SAMTER
BREFH (Byte) %Mo XF
ENNESEHESEZEEMN

gO

ST

IEEE802. 9 Isochronous LAN Working Group

IEEES02. 10 Security Working Group

IEEE802. 11 Wireless LAN Working Group

IEEES802. 12 Demand Priority Working Group (100VG-AnyLAN)
IEEER02. 14 Cable Modem Working Group

IEEE802. 15 Wireless Personal Area Network ( WPAN) Work-

ing Group
IEEE802.16  Broadband Wireless Access Working Group
IEEE802. 17 Resilient Packet Ring Working Group
IEEE802. 18 Radio Regulatory TAG
IEEE802. 19 Coexistence TAG
TIEEE802. 20 Mobile Broadband Wireless Access
IEEE802. 21 Media Independent Handoff
IEEE802. 22 Wireless Regional Area Networks

73.3.4 BAKRIMIHE

LAK PITRTSHE — M AT RS (Preamble) E¥EsY, EH 0. 1 HFBART

B, FR—UKMBEFS, WRXRRM-RISHAR SRS RS, i 3.19 f
o BIRARER— UM SFD (Start Frame Delimiter) HJ, EHRER “117, 7EX
AMRZERREU KA (B 3.20) . BiRMB5 SFD AR 4 8 MEW T,

RIS (88T )

oed REtRT: S : : TR
10101010}10101010] 10101010 10101010 10101010]10101010]10101010§10101011 %{.%*&E

—
I8P F B IS ALFE Y RERRE “117
o LUK iR 52 SRR SDF, THIEEES02.3H5 ¥ 55 8 LS FR N SDF

PAK Pt TR R LUK B E R, ER3tG 14 5, 2512 6 N
# B 4% MAC #uhk . 6 A~ BIR MAC Hbhk DK 2 A~ 59 E B PMUEERL,

@ WA (f). T 8 FH

o Lb4F (4%)
PRI EL, B (1) HEE2R0ZLR 1,

o F¥
BESABEHR—AFH, ABHAS MBS 1 AFFLE,
R e LRGN, | AFFARFEA6 ML, 7T MR

9 Ak,

° 84LFH
AWM LMARABEFH, RAATEBALAFT ¢ L8 Mk
Fa®Mo
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MARMMER

MAREFEHURBR
HiER

RAK P it =

HE | Yol FCS
eFM| (46~1500F35) (4FF)

WiCEE | LLC | SNAP R FCS
eFmlecFm|cFm| @8~1492%FH) |(4FW)

ERAUL S ERREE . — MR DU AR 40 i B B B 46 ~ 1500 4
F4, WRE— WA FCS (Frame Check Sequence, WURBFFFI) 4 T,
72 EI AR MAC Mot 720 T BT TS B9 IStk o 38 MAC Mol o 77 B
32 DA PRI 25 2% 9 T FE B BT B
STUE N R, TS FRRIERE oSS, RN
BT — R R BT , e EMNEE, R FAR IR B
REBIE, %TFEEMPIEEBSERS.2,

RKERS (16 HHl) 17 S
0000-05DC IEEE802. 3 Length Field (01500)
0101-01FF SR A
0800 Internet IP (IPv4)
0806 Address Resolution Protocol ( ARP)
8035 Reverse Address Resolution Protocol (RARP)
8037 IPX (Novell NetWare)
805B VMTP (Versatile Message Transaction Protocol)
809B AppleTalk (EtherTalk)
80F3 AppleTalk Address Resolution Protocol (AARP)
8100 ) ‘ IEEE802. 1Q Customer VLAN
814C SNMP over Ethernet
8191 NetBIOS/NetBEUI
817D XTP
86DD IP version 6 (IPv6)
8847-8848 MPLS (Multi—protocol Label Switching)
8863 PPPoE Discovery Stage
8864 PPPoE Session Stage
9000 Loopback ( Configuration Test Protocol)

BT XA IP 0800, ARP 0806, RARP 8035 DL & IPv6
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V¥ Frame Check Sequence

VRBRXBITHEREAE, BT
AEESERRRER,

V FCS AFRBMREEN,
EBRUHKBREER,

R

niedudn
VLAN s A RfiaHE R

¥ Canonical Format Indicator,
FRERRIER A, Y TR
HEHMER 1,

VAR i 848 6 R S Fk MAC
(Media Access Control)

VB8 6 B2 5 B AR LLC
( Logical Link Control)

86DD, X FHHINKBXMBMRWELMT, HSFLUT AP,

http: //standards. ieee. org/regauth ethertype /th. txt
http: /Aww. iana. org/assignments /ethernet—numbers

WURESE IR FCST . AETLUREWRBAFRR. EEAFEHIBRYS
MEBIEFRFENTH, TREEMEEFESHABMOHEI. Bk, @&
KEE XS FCS F BB T LU AR Z BB S TR FRMIEF

FCS FR{RAFE BB A B TR MR E" o 78t RIRE i 07 3t
5, MEBE FCS MEMF, RATHTELOPBAEE" .

IEEE802. 3 Ethernet 55— i LK MBI &3 ERIA XA, —BLUKFIF
FNHKENFE, 7E IEEE802. 3 UKM MR AWM KE, Bhot, BAEMIWAET
WA LLC 71 SNAP &8, TR b — 2 Ui E # 7 Bt th Bl7E X 1> SNAP
B, ARid SNAP s sE M iR 5 — B LUK M R B R B A R

7E3.2. 6 WHRENRK VLAN B, BB NSHEN (E3.21),

i) - v
T6HHE Hi4eBE | CFI VLANID

8100 (1634 )

I@ﬁﬁﬁ%%ﬁﬁﬁ%

R BR—FmHy, DTARHRELES AN R RS E fif
BB H e,

A Fi R ) BEARIE A & R 3, FDDI % R B S48 3 57 45 47 69 5 3842 |
BT, SxAak, FAELARENIRE A KR X FDDI $ R Fl 454
BT AWk B AT,

IEEES02. 3 Ethernet # i & X, J B Au ) LLC Fo SNAP (& IEEES02.2
HE) RANTBEL NG ERETE, AR32 TAH, SERF
H#948% 01500 (05DC) &, % IEEES02.3 Ethemnet 8% &, suBf, BF
A% LB BAALTERZ BN %D, /& IEEES02. 3 Ethernet ¥ |
BRIk M%) LLC/SNAP $ R F 04T LEBNERZE, B
| RAE % F) SNAP L5 4 g gk o 3l o7 L Bl gy £ R,
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frﬁiﬁﬂr ﬁﬁ;ﬁ-ﬁm*ﬂ% ' oY AR
LLC/SNAP #3¢ | : ' -
80231k Licjsw
FDDI
ATM AALS |
|

LLC . I SNAP
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¥ Personal Area Network

V Local Area Network

¥ Metropolitan Area Network
¥ Regional Area Network

V¥ Wide Area Network

ELBETLREMR

¥ CSMA/CA Carrier Sense
Multiple Access with Sollision
Avoidance

Ty

TLBEEHEARMI ., DK, BOLET BT EREE, —REDS
ZE ) R 390 0 3 ] P A R B TR R P FE B AR S TR R SR M

FLBFEARTEMERIAMMAT AL, Fit, PYPELKEFEIEATRRESR
WB R E, RAMEELLEFEENANERA, URTLERS S RBHEKE
KMARME, ERREDAE. RE. JEHUREHMILGERE P Z
M.

73.4.1 T&EEHFAE

TLEE, KISEFERTIAINE 3.3 Fol 2R, IEEER02 Z& i &l
FET T4 PANY (802.15), &4k LANY (802.11). JoZk MANY (802.16) LR
Fo4k RANY (802.22) &ETLATHE, & WAN' HEMRMARREFIER. F
HLE A Fe sk BB SCH K BE B A

s TR AR | At aREA

EEREL | Bk AHIE RF-ID

T4k PAN 10 kEH IEEE802. 15 (%

Jo4k LAN 100 kZEH IEEE802. 11 Wi-Fi

F2k MAN BT H~100 FK IEEES02. 16, WiMAX

IEEE802. 20

Jo2k RAN 200 F2k~700 F>k | IEEE802.22 —

A B o 3—04%;:;@{;(;;
« B E AR,
' 3.4.2 I|EEE802. 11

IEEE802. 11 B X T JE4k LAN thil P BB S\ EH —F 2 (MAC
). IEEE802. 11 XMRSHBIEAZIRENSIR, ARt T LAN l—Fhil
fFh=o

IEEES02. 11 274 IEEE802. 11 AR ERM, HPEXMHBEEREN
—#4> (MAC 2) ERTHTA IEEE802. 11 pH AR, MAC B iint 51U
KFAER, EEER MAC sbhk, Wi/ B VIEdE s _E N6 A CSAM/CD 4B A9 CSAM/
CAY 7R, BHERAXLENIEL B RN TIER. HE, 55 HOLHFH
FRIHE—FRE TN (BB%ZERELIKMS IEEES02. 11) HWit&,

e —FhiEfE 7R, IEEES02. 11 ZEMHE | (i e B aR AT AMR , B S B
24 1Mpbs 5 2Mbps, #AT, X$58E {5 3 B 76 /5 42 il & /9 IEEE802. 11b/g/a/n %45
WP BREBATH, UETFRERRFIHANT A,
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RHEBTR ®m =

IEEE Standard for Wireless LAN Medium Access Control ( MAC) and Physical
Layer (PHY) Specifications

IEEE802. 11

802. 11

802. 11a Higher Speed PHY Extension in the 5 GHz Band

802.11b Higher Speed PHY Extension in the 2. 4 GHz Band

802. 11¢ Media Access Control (MAC) Bridges — Supplement for Support by IEEE 802. 11

802. 11d Operation in Additional Regulatory Domains

802. 11e MAC Enhancements for Quality of Service

Inter — Access Point Protocol Across Distribution Systems Supporting IEEE
802. 11 Operation

802. 11f

802.11g Further Higher Data Rate Extension in the 2. 4 GHz Band

802.11h Spectrum and Transmit Power Management Extensions in the 5 GHz Band in Europe

802. 11i MAC Security Enhancements

802.11j 4.9 GHz-5 GHz Operation in Japan

802. 11k Radio Resource Measurement of Wireless LANs

802. 11m 802. 11 Standard Maintenance

802.11n High Throughput

802. 11p | Wireless Access in the Vehicular Environment

802. 11r Fast Roaming Fast Handoff

802. 11s Mesh Networking

802. 11t Wireless Performance Prediction

802. 11u Wireless Interworking With External Networks

802. 11v Wireless Network Management

802. 11w Protected Management Frame

4k : http: //grouper. ieee. org/groups/802/11/Reports/802. 11_Timelines. htm

2 TCP/UCP
|EEE802. 11 tl;& feth *
F4E R P %
LIE B 802. 2 B HERRISH
BURERE

MAC B 802. 11 MAC CSMA/CA
FE 802. 11 802. 11a 802. 11b 802.11g 802. 11n

gz} =) BRHE | 2Mbps 54Mbps 11Mbps 54Mbps 150Mbps
Pk 3 2.4GHz 5GHz 2.4GHz 2.4GHz 2.4GHz/5GHz
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i
% LAN foE

'V 2400~2497MHz

¥ 51510~5250MHz

¥ Multiple - Input Multiple -
Output, ZABHER

FRLANEAL =
' (RfFgBhE) A~

FELRLAN (RIKR)

O SEREARRTLLANEE
(EREE )

@ REREARMTALANES:
(R, ifAd-Hoctiz )

»” 3.4.3 IEEE802. 11b #1 IEEE802. 11g

IEEES02. 11b 1 IEEES02. 11g 2 2. 4GHz $iE: " TR BT, TS
FAEIE B4 BITT 58] 11Mbps (IEEES02. 11b) 1 54Mbps (IEEES02. 11g), i#{E
BEBAT LK F) 30~ 50 KRG, Bfi145 IEEES02. 11 AH{L, 74 FihiE & H =
CSMA/CA 5, AEMSERPAHITHERS,

7 3.4.4 |EEE802.11a

FEYRF A SGHz SRB Y, BOK A s BE AT 5 B) 54Mbps () —F BLRE 47
#. BAE S IEEER02. I1b/g FHE—ENHAERE, EETH LELSE IR
PR, BN EEARMEA 2. 4GHz i (B EAMNSE), Hittd
AaZTHo

7 3.4.5 |EEE802. 11n

IEEES02. 11n 27 IEEES02. 11g #1 IEEE802. 11a f Al F, RARS L LR
LH MIMOY B R, LARALLRE R W —Fhizd. EYHEEH A 2. 4GHz 5
5GHz 4B,

FEfEF SCHz SRBR IR T, HREARZH A 2. 4GHz B R4 (802. 11b/g B}
W %) BT 4K, IEEE802. 11n ] L) ik 3] IEEE802. 11a/b/g #y JL £ # &
(40MHz) , BRfe4maEE 27 LLik%) 150Mps,
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V@A, X IEEE802. b/g %1&
#5BFEE—LERN,
ﬁi@i&f*ﬁmﬁ‘rﬁﬁ%ﬁﬁ
EMERER RS,

VHP—AHEHS, Hib1~
TAHRET R, XMLt
44 piconet, #HM,

VHERBEN “BIE—
2" RERER A E AE.
&glﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁ?ﬁﬁ

B Wi-Fi

Wi-Fi & WECA (Wireless Ethernet Compatability Alliance, &£ A X |
MM A) A4 & IEEES02. 11 &9 8-Fif /M iTik e —A i 245,

WECA M 2002 4 10 A F# 2. % % A Wi-Fi Appliance, %48 4% & Wi-
Fi %4 #4234t IEEE802. 11 /= 58 ERAE MM K, I 2F&46) = S
I & Wi-Fi Certified AiE, Eb, # A Wi-Fi #5 &4 L& LAN & &k &
% e L 214 5 RAE R X SR E,

5 &+ Hi-Fi (High Fidelity: H®&A. HER) EAEEM, Wi-
Fi (Wireless Fidelity) #%& /i &8 L& LAN,

73.4.6 {ERTL LAN REEESEM

Fo2k LAN A RETL 8 hibBaivE, BillERE, BB
LUES EENER, XUERE, EHEREEN, EAARTUERZLTL
LAN, HEt&ASEIEERNER.

FETCLR LAN BobndErR, By 1L ¥ 0T BREE B, B 58 SCRT RAXH &% S 4 2 47 hn
Wo AT, X TRLEMMERERG, KM EBABAERBH TR, SRS
RBETMR. TR I X i IEEES02. 111, AfT1IEES 8 {8 3 58 2 4 fn 4 1
Ro BRTHEEMME, ROZMEATL LAN BB&#ATIRER, XEFHTH
BEZEHMET,

BEAh, Jogk LAN WTLATGR hi R4 R B S0 B . R L R4k LAN BTCER iR 3L AT
BLREBEIHMBERFRENT®, RBESFRE, AME—SHMBFRHEER—
/2. AGHz T FEH 802. 11b/g BAMBREE R . MY I3 305 BB HRKTEL
RS REREMEE, FENTRTRESBE B ERENEREN.

73.4.7 MF

#2555 IEEE802. 11b/g 28f)l, RAEF 2. 4GHz SMHE TR Bt —FhinvE" . B
FEAEMERLE V2 PABIAE| 3Mbps (SLBREKZFNEE N 2. 1Mbps) . EFEERE
TLBENES RS, A Im, 10m, 100m =FfpHKE, BELRBELAFS A
i 2

IR IEEES02. 11 R4 XTEITAF BMX R AT BN ERIRE, BAK

- FURAFUREERTFI. BE. RrEE/MNEETERITHRE,

IEEE #£H IEEE802. 15 #35 H %f WPAN ( Wireless Personal Area Network) #f
ThrvEfL.

7 3.4.8 WIMAX

WiMAX ( Worldwide Interoperability for Microware Access) J&{# P 7E i b 5%,
RELALREEN—FMIFTR. B DSL 5 FITH —#, RELIATLEMEXRES
B —mr R
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WiMAX J& T4k MAN (Metropolitan Area Network ) , 3735 ™ 78 B N 89 &
£ {5, B IEEER02.16 #r ¥ {k, Ut 4h, # 3) 4 3% B IEEE802. 16e ( Mobile
WiMAX) #r¥Efb.

WiMAX gy WiMAX Forun (WiMAX i8iz) fir®. iRzl W& ZHEK
AR IR ERESEHITRE,

7 3.4.9 ZigBee

Zighee TEMATRAMNTREMC, B—MHEEN. MIENTRERE
Ro ERE R 65536 MEMZ M AR, Zighee HIAEHI I HEH FTE A K051
BAEFA, BEBLE, 2. 4GH FIRWEERFAHA 250kpbs®°

@ ZhE, Tobdshl, Mk, ARGHFURRLVEH . EFSTRMTEEEH e ZHEHH ZigBee, —— i1
@ EREFRFEFA L 250kpbs, —iFHHE
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PPP

3.5.1 PPPEX

PPP (Point—to—Point Protocol) JE#8 s XF s, BI 1 5t 1 #E & EH A MBI
PPP MY FAIF OSI SH AL 2 BHBIREMEE .

PPP MR LUK FIFI FDDI, EHEA(NE OSI 2B M BIREMER X, &
5% 1 BHYEBEAX, Bk, UKMERRMERRWNELBE, AL
REHPHO, 1 ZEMBANMFHEFHES. S, PPP B TFARMEIEER
B, SYEBEREEMXR, BER, (U5 PPP LRLIERE, AREAYE
BHIX .

PPP ( Point-to—Point Protocol )

PPP

T %4k, Bihuk, MEHIMIER . ISDN, ATMEHM

PPP AT A I IR 4R ER ISDN, £4&. ATM L&, M4, BREANELE
FEF ADSL 548 £k i ¥3E 1 PPPoE (PPP over Ethernet) B HEEM 42 A, PPPoE
R7E LUK M B8 S in A PPP Wi T —Rr =X,

3.5.2 LCP 5 NCP

JEEREEAOEAT, U FEFIHATHIREHET, BRE—1 PPP QA E" . MR
Ep SRR SR IATAGAE. ARSI,
7£ PPP EENREREFEFHANMHI: —MBAKE LE K LCP i (Link
Control Protocol) , B —/ MK 2B NCP #pil (Network Control Protocol) , il
B RN IP, AR NCP 4 IPCP (IP Control Protocol) ,
LCP FERFE MU %, BB AEKSAT (MRU, Maximum Receive
‘ Unit) ., WEEIEHI (PAP 8f CHAP) UREERBZHITEFRENYLE.
Mot e i IPCP M 3 IP Huhk i 8 L R R BT TCP/IP EMERLRE" .

O B HiELER

n : \ ISP

e

PPP shE i

EHEREED @ mumARER ,
7 RSB

@ 7EPPP_LAS8AIPR

‘ i PPP E#RY, EHBERITAFBEBHRIE, 3 EXHBEFEMIRHITN
ﬂzgi%f;%@éfwﬁ' T FERMRIE . HEIFHUE R, 450X PAP (Password Authentication Protocol )
F1 CHAP (Challenge Handshake Authentication Protocol) ,
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¥ HDLC High Level Data Link
Control Procedure, BR¥iBsE
BBl

PPP #iB i

PPPoE ﬁlﬁﬁﬁiﬁ

PAP 2 PPP BV, EAWKEBFHITAF ZMELRIE, HPHEBLU
WX R . Bl—BATREERFRBREAOIE, FNLH R %
BEfER

CHAP U Fi— WK %85 OTP (One Time Password) , AT LABZBI LG, Uit
S, EEIEREETLGHTEHNEBERER, ARREXHET PR,

7 3.5.3 PPP gymiig=t

PPP ¥R isE NN 3. 26 fim. HPREBARXAE ML X—H5
HDLC" B¥dE#ARM, B PPP A St R% T HDLC i HRA—Fr il

HDLC BiR7E & MUHRTE L —4 8 1T “01111110”7 FIRX i, X
— 8 AL F MRS . ERAMREB P EARAFHIEL 6 MALY “17,
Hit, ZERBPER, YHILELS A “1” HEELFHEA— 0, T4
SREE B, IRKBIELR S A “1” BEERENRZO, BMOHMER. BT
BERSHIS MEEN “17, B0 LERE S B RS0 K MR R SK
k. T PPP tRMERUE N5 e 2R

PPPEIE IS R (R FRARHERLSE )

’ @%1 ig‘\%l %ﬂl R |z = | FCS L
0~ 1500
(outtn110)|( i) | oooooorn )| 2 ¥ e

=W
(01111110)

A4, TEELBRFETER S, PPP EAERMHELH, FHik, IRHARM
BR “0” HYRIEER FCS HAARI MmN Ky CPU R AbH, XM 2R 2 AN
PPP X7 R & A TH B LA R K B 5076 B LB BT e o

»3.5.4 PPPoE

LTI R A fR 55 B 7E LUK R _E 1 fi PPPoE (PPP over Ethernet ) 3 {it
PPP Zhfk,

XM ERNBEARS +, BEREH KPS, BFURMERRYER,
M EER MR SMHERE NIC s b EE, ET ISP B RE— 1 AnE
(GRS EE YN S

BRAAKM B A RIERE, WBA R MW EREMAE, BTk
P38, MANRRF PPPoE LK M ES, BrT LA A PPP MIIFSIh A4 K
ISP AT AR 0 B B AR o FR P B

PAKISH 0x8864
[ |— 0xc021
H L I -
BIKP 14529 PP‘;;EE e Pg;@‘ Bl 38 ~ 1402 FCS
A | RE | RE £381D KE

ALERE WELAE| 2FW 27 2745
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L fth % 47 % B

VAPREXVTHELZTE
ﬁﬁﬂ

V¥ International Telecommuni-
cation Union, EfREEBES,

¥ ATM I E{ SVC (Sw-
itched Virtual Circuit, 32 5
RER), BOMFEARE
LBMAR, M PVC (Per-
manent Virtual Circuit, sk AR
BE) o

VU SOIR A X R 4% A
B, BRI T AT
BHLE, NTIEFXLBH

o

ARk, RIEENALLKRM, TRIEF UK PPP SRR, Rtz
b, BREFAMRBMBIRER . AR EIH—MEANA.

3.6.1 ATM

ATM ( Asynchronous Transfer Mode ) RPA—/IYMIEIT (5 FHEEM 48 F
THGE) WRMHETHERMNBIRER, hTHARSANESEMBEERERK
AREESESEERATBNENESE, ITUY 1 ATM BI5H T ATM #1745
AL,

ATM R [ E B — M PuRaEst, BREHTEEERZ—CEREERF
Rk, X—RGEERERAL. FREEREHITEEN, FEFLRITHRI
EH—AMEAER, BB SEBENRAERE ., T AM X 5E%BER
F, BEAFRESZEANRELEEERE.

ATM 87 25N AK M F1 FDDI AR50 & (AR M FR . B ARIFFER MR X
RAEMBHE. Bit, YXEHEIRNEZXBEENES I ZMEHELZMH
REHEABBRE o AT IEX—ERHHE, ATM Fdusidhn T PR H 5 40
i)




104 FIE BURuE

YRS EBEE,

VLR EERA TOM AR EY
SONET {(Synchronous Optical
Network) # SDH ( Sychro-
nous Digital Hierachy) f4

°

V& VP BARRAB AR,
3 VCIiRZ B MEfE.

VRIG T HRIEERIE LY
0, BT ZELRBELEZDH
B, ERER A — L85

BRMFENHRFHNARLSE
XA BATRERIET a7 $Ho

B RFS5RT

URENBEREBT—F o AENE AR, d4, IHERY
% & » i TDM" , TDM ¥ /£ % 3% TDM 2 &2 M B F o9 B 6F, R
tE AN RE T AR, RIS L EL B iRk, X —id4e
SEREMGEEAELEFTAM, b AEE4bE R L), 4EF L
HREEFRENAE, TANKAFHUEETARBALEGAECHH
RORSWmEMEGES L, EXEZHENMRENA L HIEH, 340
% F TDM o8, PPEEANAAEGE SRS XL RY, WRALTRR
RAERESEELEL, ETDM PR 4ok, RARGEABRELEY
HAE, WHRE—AREA, A THRAHARSTRGR KR, B, X
GEEC T LT EPT I

ATM # &7 TDM, eS8 A MR H LR G A ALY, ATM £ TDM
o B ER P BNRAR RS, IFdE 4 PR R B 00 IR A T R e TR KA B 3K R IR K
Ao R, BBBBEXHARFERABRBELEBKBE AT GZHAALENA
Bo A, REBREFTERM—ANS5 FHHEH 3, 64 VPI (Virtual
Path Identifier) ., VCI (Virtual Channel Identifier) %32 5]75" /A kAfiR 24K
B RA, XF VPI 5 VCI AR EHEFBEHH AN ATM bz 8
BE, EARIENZAESUETLRE,

ATM PAEAERAERAGRBRREZ, —AAWA &R QR RELR
B2, mEMNMZEHFRERES, KB4 ETAA KRS Z R K,
MR GEBGH AR, ARTFEZHMIMAWS AFHGER, EmT
RGH 4", At b—EREEMKT BEERE, LRRRKL, £—A4
155Mbps # &% L &7 F TDM #= ATM &9 M 4&-F4h, EFRéGM&Bekd, X8k
%| 135Mbps,

Fli5H ABCD% B #84 B C H/ERBT IR, BIERAREZRNEE,
el AR, REURBRREENHEE.

ATt EIRERIEER  ATMEHL
—_ [—
Q@@ |} E ~[C ([
B —| & (- ———
& % HERERERFER &

FEPEREBAUARENT Birtil, FRERUERRNZRHIE.

i
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YVAAMMMAER L&,
B3 IP RKIZBFT—BEo

BUREMN ATM EXTH %

ATM 5 E#iX

FE LAK P A — AU K AT 454 1500 4575, FDDI 7] DL K A5 4 4352 F 15,
T ATM B —/METTH R R X E I 48 FH IR, X 48 NEWHBIERS &
A& IP BHMTCP B, NWEFLRFR BT, ik, —BARRMER
ATM, TR A LZE AAL (ATM Adapter Layer) "o 7£ L2 IP (ST, W
mfg AALS, 4N 3.30 iR, B4 IP BEMNERNHNERLUE, RETUHK
S 192 METREH &,

BRI

| (MTU : Maximum Transmission Unit )

BRBIN
< (MSS: Maximum Segment Size )

TCPH$E
9140
TCP¥IR AALSE
9140 y'd
TCP¥HE

BRI LAESE

9140 'y 188METT
TCP
I

ATM{ETE I TCPY#E I TCPHE === I BiE
58 20 20 5 48 5 a8 520
—arm—2 Z —

B2 192ME 70 A AR — N PEEER

MEXAEPETUEY, FEN12 METFREF-1EX, MAESIP
ARMAEYTHBIT, e, AALS WA CRE, SBRICRABAZFRE
HfETT, BITE YIRS TCP/IP EREARH KRR AR E R, FIHTE ATM K
FEME AR —METER, BEEHEERS 192 METT. XHE ATM B/ HETN
IEBREN, —BAEMSHERELT, REZERE 1% HETHESHE
A BURER TR B, HERIR H T ATM B8 Z5AUR R s, A S SBM% K
Mo ik, TEMIE ATM R REHE, DIURIEL SR MW TS/ T ETREH
%, RERBRIHETAZER, BRAMB ST BB RERE N4 KHE,
A% ATM MEHERKTEAR
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ATM & IP BRYRIX

¥ Synchronous Digital Hierar-
chy, BSBFHhR,

¥ Synchronous Optical NET-
work, EIHHLME.

V¥ Dual Attachment Station,
nggﬁo

V¥ Single Attachment Station,
B,

LBk AR L ATMM

P WTHEATMAEN, ikt L LT T T

[T HEEHTFAIMETLAHE

WEFLELELE

| Xt FEEATME EHL, #
e RS h P

m v ‘
» o

WeBliPe

73.6.2 POS

POS (Packet over SDH/SONET ) £—f7£ SDHY (SONETY) i fE
B —F i, SDH (SONET) RIENA HEMBFESNYEEIE,

SDH fEAFI B IERR SRS RBER B RFT GRS, EB)
ZNIf. SDH MIfEBELL 51. 84Mbps N, —BATHELE. BRI, BELE
4%t 40Gbps SDH #4 OC 768 =52,

3.6.3 FDDI

FDDI (Fiber Distributed Data Interface ) PY#4r AR IR EIERE O, &L
B, AT RAXGNELLH 100Mbps KEMER, £XTMEHENZE
BIR R ERE B2 @A T FDDI, {BR M TF/ERE & LAN 24t T Gbps RH 5=
#, FDDI gt Z#TIR H T SR

FDDI R4 (GEMAHE) HRIAF R, SMIFRE T R7EMETRELN
AR G e

FDDI A Wil e E BT IR, T 3. 32 fi/R, FDDI AT BiIL7E
IEF AW B R B ANEE R PET, REASGREW., SR 5 fg DASY,
BAIR AR B At SASY

@ OC (Je%¥#B) & SONET RAFRLEHH—AESHRE, BHRRH 0C-n, Kb, n B—MEREF, £R
R 51. 84Mbit/s IFEH, —iBH T
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¥ Demand Priority, 7E 332
EWmT —TMMERNER,
gg@am&mﬁﬁﬂiﬁg

¥ Storage Area Network,
RS, REH '53“#1?%
BE& (ER, wHEH) 2@
BREHURBOMER G, —
RESYUNAFREBAS
BHIE.

#3.6.4 Token Ring

2 M3FP (Token Ring) IRH IBM JFR K4 IR LAN HR, ATLISZH 4Mbps
BX 16Mbps f&HiE &, RIERZIH FDDI LB ERY R T Token Ring HI—7=4,

LHIETEME—EERAT UL XFRNRUFEHEOEREE, BT
£ IBM IR LASMAR R BB RIN K, TiEREUANM  ZEH, AMIELR
R AR,

7 3.6.5 100VG-AnyLAN

100VG-AnyLAN & IEEE802. 12 #3852 X —F & i, VG K Voice Grade
MRS, #HEFR. BLUETSE) 3 28 UTP 4i5C 3 100Mbps KEME R, BH
B s BR BB REXT LAK B BB R X & W3RN, ZEfEm AL, EXATETS
ME R RN TRME WRFTR, EXMTRP, SHRILAKEREEN %
TF 100Mbps LAKR (100BASE-TX) HJ# k2, 100VG-AnyLAN tJLF-AREHMEA

73.6.6 XiiEE

HEFEIE (Fiber Channel ) RCHRELIRE R M —FhBIREER . SHHE
R—FR%, FNREERE SCSIAHALI FERITAEIAD RSN EL RN
MG, BREHBERER 133Mbpx~4Ghps, ITLAER S IZ FITHE SANY, RAH
FEBEER

7 3.6.7 HIPPI

HIPPI i FE BB AR A4 3 3y 800Mbps I, 1. 6Gbps, 448 #LkR1E
WBERSAE 25 KLAPY, EEMBFEACAERERN TN, TUEKIBAE,
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¥ RFC3720. RFC3783

vin4 g 12 g

¥ Multidedia Cable Network
System Patners Limited

¥ Power line Communication,
BHEENLERE,

7 3.6.8 I|EEE1394

H10Y FireWire 5% i. Link, REEKENRBM, EEATEE AV EHENS
BEli&&. SdREmEEN 100~800Mbps A |,

73.6.9 HDMI

HDMI 2 High—Definition Multimedia Interface 485, BN IEWE L5 i
A, ENUEL—BAXLHBGNESTSEHRFFEENRHESE. YFEEAT
DVD/EESEHEAS . KRB, AV IIBERESBAN., BEMNERE, AEDLZE
WA H AT ENE AR RR .. FBHEIE BRI 0ER, M 2009 £/ 1.4
T 4R B T LAMES LUK P, {78 5% F HDMI 4+ G353 TCP/IP @ fFAE A A BB, %
FESRHER, LRI E UM,

/3.6.10 iSCSI

BRI B RE R ) SCSI AR e R A T TCP/IP P4 b i —Fhin " .
EH SCSI My S MBI A& IP G, #ATHIREH. sk, AMIBAT MR
FAAS AR PR B SCST BE8 — e FA M 46 L B R AAREER T o

7 3.6.11 InfiniBand

InfiniBand 24 B MIR S SE0 —FHBRIESRBEOH R, CRANEEER
., BUREURBER, EXREHREE, BEIRY" 4 H— R,
T LASCHLM 2Gbps ¥ Gbps HIMSHIE R, LIS 5 2 F R RAHT Ghps
AR,

7 3.6.12 DOCSIS

DOCSIS BALHM (CATV) fEH¥iE a1 TlkinsE, | MCNSY HlE, &R
BENTEREMKFEBHBELS Cable Modem (HEMESIEAR) WEERRES
AR PIEAT R RAR LTS . thSh, B —/ a4 CableLabs (4R H AL A MBIFR
FFEUM) HHLRS Cable Modem H4TIAIE,

7 3.6.13 &i& PLC

F# PLCY BIEERBHAHAE AR B AR L5 MHz ~ £+ MHz Si%
F, SCH%t Mbps~200Mbps fEHE KK —FiEFE TR, ERBAIXTRESRH
%, WEEHIT A HERURFEAREIDSABERER . R, 2ARKNERHE
MBI R I REER R BRE S, BREZRBRETH, —BRIURTEA
(RE., DAEN) EH.
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N e-—— PR AR I G MR R B %
& LK 10Mbps ~ 1000Gbps LAN, MAN
802. 11 5.5 Mbps ~ 150 Mbps LAN
Bluetooth FFR2.1 Mbps, TFFR 177. 1kbps LAN
ATM 25 Mbps, 155 Mbps, 622 Mbps, 2.4GHz | LAN ~ WAN
POS 51. 84 Mbps ~ #j 40Gbps WAN
FDDI 100 Mbps LAN, MAN
Token Ring 4 Mbps, 16 Mbps LAN
100VG-AnyLAN 100 Mbps LAN
K EE 133 Mbps ~4Gbps SAN
HIPPI 800 Mbps. 1.6Gbps BEH AL 8 8 %5
IEEE1394 100 Mbps ~ 800 Mbps T [7] 2R BE




110 H3E IR

AR

MENE TRERBEMEEEXG IR FNTEENTAERALEFERS
FARM AT . FrBRAILERRS LI TRFZER (W0 NTT, KDDI sEHKE%)
REMBFEMSE, MBS EXEBEEREL. 3T LEHBR MBS
BE RSB ML A ST IE R

BRI BRI IEL B B3hE(E. ADSL, FTTH, H&mil, ¥4,
VPN LIRASETELR LAN SR A,

73.7.1 #RIUEIELE

BRI TER B LR RN A EE R iEREHTEF. RERTHETRTREA
FHREEM. RTEARENFRNBRFLE, T2ERAEETXNREN.

IHENSRELHEERERS — MR FESERAIEMGES AN B RS
(8RR “B” ). “W” MfEEE R R Sokbps 247, FLABEC ZBHBIENR

ISPHIMI %

REEE

)

VIRl R % 8/ e A

s 22
WebR %35 ’

HE W REITA R

73.7.2 BIEERS

FERZE, BHEERSOETENM PHSORE, BEIINEAR: REERS
KIEE M, A LEEIE BRI ME,

ABTFHLE R MR R AR, TIBIFEREZE Mobole WiMAX (2% 3.4.8
W) MLTE (2% 1.10.3 %) FHEARAMER, FHHMEHRERLIXBIE Mbps
HZEJL+ Mbps A%,

e o oce Foum S PHS B3 B (57 R A LA B 3 e 2Rt 49 PIAFSY (K 64kbps) F14343

HfE (H K 800kbps) B AN, Mo, EEELZLAREEFNLF I At
AW .

73.7.3 ADSL

Y heynmero Digte Subsc- ADSLY RN EA WHBHERBMTY R —F RS . SlEERK R D
e SEEMPINEE, (RT SRR B A R E 5SS A 8

(@ Personal Handy-phone System, 5l TFREM/NRE, —iFHEE
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AMBIFHEERR, HEMAMERRRNESHTEF. REEREEILE, B
EBREMBHRFEL, BB ERENESEET B ENR BRI S48 5 64kbps
EARBFES. Bk, AIER EBToE4 64kbps EIRMBFES . AW, &
MEVE G RZRIZ ATM X BLREE, —RATUSLHBEERN,

ADSL [ERFIFHENBIBE RN Z AX BB, Min— s sasnss
B, BEAES (RIERFES) MEFERES (BHES) REUAFERE TR,

FUXFPRA B EF B T ADSL £ H A% VDSL, HDSL, SDSL 4,
B84 A xDSL, ADSL RHH A RH—F R,

ADSL H LR B R IR E 5 7 RN B R & D R BE B s 5 R IE IR A BR
Ao M ISP BIZK B/ /A ZE R HEFRTE 1. SMbps~50Mbps 24, MARE/HAE
2] ISP ¥ R — R 7E 512kbps~2Mbps 24 .

#2 T E—

ADSL #i

BFEHEE
(64kbps )

(1.5Mbps ~ 50Mbps )

#3.7.4 FTTH

FTTH (Fiber To The Home) B4 . SUBt R — RIS Hb4F B8R 51 P R B K

J QpicaNenon o X8 ARIRSHILKITE . TEL— UM ONUT BB EN S 2 %k, PR

Sy {Opteal e TomE g1 e St B 5 e T S Z R H e A FTTH 7T DA SEBURAE O B 1,
T MR BRI P BV SIE H RTRA

B ERTFHAB S, BH—FHRIEF B, TR RN H %D

EAKE, ATRTEHAHE, BUFEEA KRN BEELARLIARM, W

FTTB (Fiber To The Building) , #EHA —HrREBMLFEABIFANRELE,
VU RMETARNEE g B L ERS RN, SAOTRMERY FTIC (Fiber To The Curb” ).,

INE&o

BIE R
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VHXKFBHS WOM &
SEHIESEMRA 3T,

VA TF47 (DownStream) ,

VA E£fT (UpStream)

VAKIES%3.6.124,

Foh, JCHUEE H—RAREZBLIENS — R AR BRBEN LR AR. R
Ti7E FTTH S ERKRE WDM' , BIAR MR A E AR —RE4. EASK
&5 BX Sk A 4 GE S ONU 5 OLT Z R B4 B SRR LR B

73.7.5 HLEM

RARTEATEREREFES. EREBAEAKEWEREM, FHAT
LEEHEE, BRESEESZRANRERL UL BEMESNYH TR,
A LRANRDZXFTI, Bl X E R b B FEERm,

LB A LM EATRM B RS SR BIH . xRy E R R
BB e AR ST HLE SR o

HPNBREAA A EEEA S RBRHRMRARER, MAEREE
M ARG AER Y REANETAF R . BRI RAE - MERRER
MR ETEERT TITEE,

HE BRE

FHAtar

Py F awim

ERAALERERLENE, ¥EFEAFLBUAEGHBERIRS. WEH
FFATEBEHAERARBAR (LR W ) UERTTUSRRKA LBk
HE . kAT FBE R MEB LR SR FE R ZAE T —RE KT
R,

EME, APEENEEHAELR ‘W HTH%R, 2HELBUNUEHEE
ABRE) ISP, #EF 2% 684 W o 4§ A & — b o ik DOCSISY MyAR#E, AT LI
160Mbps HIfEHIEEK,

3.7.6 &

FEEEBRMAFPMAE LR, SRRFAENRER,. FRETURSHEML
WHERRE. AETEHLELHATEMEHERN “ELRE" . LANTT Group HfR
% h%, & Mega Data Nets (H ATM #0384t 3Mbps~42Mbps I E LA ). ATM
Mega-Link, Giga Stream ( fLAAME; SONET/SDH #2424t 0. 5SMbps~135Mbps £
BREN) EREERBEARS

TRNEE—ER—X—WiEE, BR ATM WM EANFEZA Birit,
B FRACELMST B ATM Mega-Link L REBHEE— A H . HILATTEER
ISDN i -R4kARAE S | — R R MR RBE B L H 3
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VAR tag,

HESus,
IP-VPN (MPLS)

VAH75 IP-VPN X 5, X
FMARA VPN il BB
4 VPN,

VT IPsec IE B AT S
*%9.4.1%,

V3.7.7 VPN

BE AN (VPN) ATESERRTMHIR. X RS E IP-VPN i
T HEKM,

B IP-VPN

FHE7E IP M4 (EEKM) EE VPN,

P& RS RTIR Mt —Fh7E TP W45 b f MPLS Bi R+ VPN Bl %. HF
MPLS (Multiprotocol Label Switching, L&A H) 7E IP 485 fithn—4> 4%
P& (Label”) WERBTEHEN. SMAPHREFERR, BEEDT
MPLS RS, BTLARRAA BT BARsiht, XE—RBET U ZAIRERA K
VPN {5 838 MPLS MIinLAX 4y, TEREFARFAE M4k, Ibsoh, BeEHTHP &
B SRR,

PR 55 SRUEFM4 (MPLS)

AR EReE

| e B B TS SR
RS P AL P,

BT PR ALK TP VPN JR45 24, B ol 56 AT LIZE TR b sy
BEH VPN, —BRAHR Peec” $R, BHEX VPN B P #TH
SERINE, FETBR LS — S0 R P . BARSCRIT ST B A 1R
HERO OB AR, IF ELE AT LURE & © MWL S T R R 2 Bl I 2,
BT 2 B R R
B AR

FR S5 SRR BT SR80 T 2 S B B3 0 M ) — MR 45, IP-VPN 27 IP
RS, BRI R A 0 508 6502 0 LA R LA VLAN (B8R
SUR) 3T VPN 3R . AR AT LA TCR/IP i A

PEARIBL % T TR 5 SR LRI R R VLAN RS T ER R, HE
HEF— VIAN, Tt MBEHEEARF Rk, b Fr kR
REGREBEER, Bl TRE—LRBENE RGN, HERERE,

73.7.8 AiFxs LAN

AFETL LAN BRIEATFFH W LIGEA Wi-Fi (IEEE802. 11b %) MRS, MR
RALE T LU 7E % 0 SR KB 45 N SR I HU R 4 o B 3t O 3R B — S AR R
(HotSpot) FYTTLMHBIZEAR . MAE BRI L X IRt T LIGE WA T4 LAN B
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$I3E KRN

RTINS FHLEE LR,

LR EAEE SRR AR B ERMEE, EEUE, ETLEL
HRLLF F [Psec FiARLIM VPN EHEB| A O ARIB AN XA ARG B 5 5%
(W% Fuh%5ET), ARl R BRA

73.7.9 HMAHTLEERS

HA A TR B SRS A X 25, Wih4kF ISDN,
X255 MEHREMHNERN. EAF—-IRAEESMEA, EREXR
9. 6kbps B 64kbps, M FHED HAHMEMMERSE, X 25 EEAEHEH,
@ Wi 4
WP gk RSt X. 25 AT R BN ME ., 5SX 25 HEl, EAF I NK
W5, —MiR{L 64kbps~1. 5Mbps RyfE4 R, ERTH TLIKMA IP-VPN )72
RNEF, WirakesF P BEZHTEL .

ISDN 2 Integrated Services Digital Network (ZE& W& FN) WHEE, BE£

—FEATHIE, FAX, SUBERESMARBNZ A AN, BRERERE
e H B,
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IPH

AEHIEFEIIP ( Internet Protocol, MEHIL ) » IPIEH
EANTCP/IPHEXEEMNHY, FTEAFHUBREEXLRLNE
RitEN, Eilt, IPEBSILEREEMABATENZ E#TES,
AEEEFANRBIPHUNTEDNRRENE,

7 RAR
<M AE>
. TELNET, SSH, HTTP, SMTP, POP,
o SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP...
5 2iER
- <fEiE>
4felm TCP, UDP, UDP-Lite, SCTP, DCCP
- <MEE>
3 MR ARP, IPv4, IPv6, ICMP, IPsec
2 WimieEkE UK, FLLAN, PPP---
(DR, Tl FbFr)
1 EE

Chapter

4
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IP B B B b 3L

TCP/IP LR EHEMNE, X—EFEH IP (Internet Protocol) #1 ICMP
(Internet Control Message Protocol) BHMHMN A R, AZTAUST IP il #EATIF 400
B, %F DNS, ARP. ICMP % IP #26HHAB IS 7ESE 5 EMIEAN A,

AN, STFHAMKIP EXEMMERMKIER, TRUATERRAEH IP
PHY (FREE IPv6) , ABDHHE IR IPv4, IPv6 HIIIUFZE—N 4o

74.1.1 IPHEHETFOSISERUNEI R

IP (IPv4, IPv6) #HX4TF OSI SHEMFIE 3 B—MEE.

MERNFERERR “TRLRT R ZEEHER" . XML R R ZEKE
fEm “ M3 (end-to-end) EE”o

METEMERTR, NEEHT —BE—REERENIZ/EARELER
— PR BT R TSR, TT—BERESMEEER, RREEDN
2. MEBRTTUBBAR NSRS, MERERR KSR ER oA
IR Z BB aS.

IP #91E R

IPWE%YF?HW%EE?MM%W% PSR @R AR Bt

|r FNEHR
ﬁi&ﬂ&ﬁ?,%%%ﬁﬁm%ﬂ%&%ﬂ&“i%kﬁﬁﬁl

EMWRALELLFEPHAABHRAE, TARLKEFEMN, LTAEND

THEEH o mpa || R BREAAIRALSHRLAGIR, REERIERDY |

pesER TeAvRSE || g, ELTIR bW EA Pk ERA N,

M Wl A e I R, AARL, EMHELBEAN “BEEA P R, 2R

2%&%&%&“ o s T e, BEA IP ik LA b A 8 R A

R e B I “BHB, REIMAMESN, @ EULENALEBHEHA"

7a4.1.2 MEESHEEBENXER
BEEBERMEERA R A ZAWERENE. S, RS P
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W R B B RBP4 2 AT BS54, AN 2A—EBEXRNH
ABRRR? ENZENRK R4 ‘
fEd, RATABRAT HOEHAXARE, HMABEE - MRTHRTRT,
BHRIBERE I, KE, AREDKEMM. i, fikEhERFHET
MEAMAER,
TR TITIF TRES BB ENNEMAEE, R NhHE
T—MERTRE, FRELELABERL R AESH—B TR,
VEEM EA" S R YR, MEMAFERERERET WA, SRR RA RIS A
i, EEREEFWE.,

PR S IRGEEN
i3:
KERBHR | pxm BIIK AR ATM
=) >| PVPN g > | seimetze
BRI AR R 2 AR,
AR "
p [SIE =)
/ PR BRERE RN R, B ran.

RESF—TFHRMAER, FAELH, SREARGEL—REXEAAB
B BALEY “IEIP BRI L OB B, T K P A0 H %
YURSAEEEMAC R g E s R BRI — MRS B WA B AR S AR, B SR
KRR R 2 T IR,
NRRMAAFBRMRAEE, RELRERTATAXE NS, B2,
IR T EEEAA AR, B G REEIA B 03, B0 HOR S A 4
%, aAMERERESRR, i, AEFERE, BEEIEANERLAE
AR, A ARESIA E M, T2, HEMS S ORE R
BRI R AR A BB T K AT St OSE1
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VK, BEHNSREET
%ﬁﬁﬂ—’l\iﬁ—ﬂ‘ula’\l P

IP b3

W RE 6 MAC Bt (T
AF—EBA—Ho

V7 /5 SNMP it 17 R B2 a
EAEGE IP dhk, FIEE IP
MFEEFI A IP HTRBERE,

VR, R&EGHEETIXE
IPv4 B A, B X
IPv6 FE3h Mo

IP E&iAiR

IP REUFAZ KRS, EMNRIP 4k, i (RATIALENEER)
UK IP HE5HE. UTHXEAERZE—NE,

74.2.1 IP 3t i8 TR E ik

EVEYVERT, ATRHEFEN R, DAEF—DRUT ik HRHEHE
iRl 553 B, RAINMBIEFEERE MAC sk, MAC ik IE R AR
Al — B P A RSB — R RS

ERM% R IP, WA XFHBILER. —MMN M P i, 1P ik fAFE
“EERBIMLE PR BT EOL P RA AT E AR B st ” . ik, 7E TCP/IP &
5 BT VLB MR LAEE A E M P ik,

EEERMN TN REREPHIL.

19.67.7.10
27.40.62.57 [

192.30.220.3
160.8.200.18

196.8.12.14 |2

RIEPHAL & X IPEGER.,

AE—EENSBFBEEEREE, K IP it B NBRERE. UM,
TLBEM, PPP &, ALK P it WER", EZHNESH4.2.3 %,
P46 BN BAR R B M S R T TR SR EEBR RSB T 1P ik B B
B, XFHHMEHPMBMLFH—Ro

Ao, ENFRXREEKBEVEERYEFEERERRAERREP, FF
EHE P ik, FERXRE RRFHE IP @400, | LR RS HIE
EERBUBIR A HATR R, TATEMX P L7,

Va4.2.2 pEHEEE

Ber#Ef (Routing) BAW AR RIRA BRI TIGE, BEME
FERE S, R LAE B R B3k B ARk B B . — ELX AR IR
BITHARE, SUABERATE “$K”, TEIBEBRLLE. Bk, -
T2 FT AR S ELA R A M B bribhl, 5B,
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SRS

R, BN
2 AT R 2
' R '
S0
[amn]

()]

O

o
9

N

—

4 RIEB SRR
0 ERSEHERL

PETEES TEL S |
Hop i¥e3cm “Bk”. EREMEHH—IXE, IP GIEREMSEH—1

ANBREIBHE K. Bk IP Bt BB h . S KREINREEQET —Bk
B RHBER,

EHA

PomEBTAR XA (—Bk) PWHEMR,
TP EZE B B ir ik @R (KR o

B — e E

—3t (1 Hop) 2354 A KIE4EZ VAT 4 B 4 oh Bk 4% #r S48 b 84 —
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PEALEREENE, dTHHER, RXRBEAERRTEHA VLR E
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BATHIIT R FIE— b 978, 2 IP MUt RERINFER .

FERUAT —MIEAR. ERBERNE— 6 EVRBEHBLE—EEN
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R FAREL B A EEEHRM R M 5 M 4% P EHL, RERIEEXR%A
HohbrE—, WTRAR S B E B BV AT B EAR R B TP st Aad, BPEEiRSAsr
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A P BRERE T ERETRM, TRATERMZMM M%, R,
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B FREINATE ST LA Sapiiiit .




4.3 1P dpibERHIR 135

¥V Internet Corporation for As-
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5AS ZSHERE,

1P st ity BRI

WEHUHITERE. ZEFOE.

74.3.9 £FMiHIERE

B, RETRLSAXMFEN SRR EREREE, YRHEHEN
7 ZEMFIEEM, £ P g ICANNY #/T%H, 7 H AN g —A - fif JPNIC”
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LB R ZE, A RAEEE IPNIC B2 IP sk A S A
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HELRIP Hilt, 7EXAERT, SohR R ISP BRI [ IPNIC BT —44
B TP ik, TESEEANREMEN, —BABERRRERN, IERERAKKRN
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%+F FTTH F1 ADSL {4, MIARERTEEARAHRAR P ik, 3 E
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BENEALBRN, BHEAET—EEVEFE—AIP Hil,
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JPNIC

—> HiELRPHE

b SEREELD RNALIRIE E L RIPHHE B B i
(T B{RIPNICHY 57 )
H 7= E 9 A TP 1k B 3 B IPNICHE T H

WAIRE NI RPHNE AT R BRI
—fRERF, B TETPHLAE AT ABRRISP. IR EHEMIPNICH EA R A& MBI,

AERE, TERAH—MITRNE, 76 LAN | 4.3. 8 FWHTNBRARFER
B, SYOHRELR P MR BERESHE (1.9.7 ) 44& NAT
(5.6 1) HWREHITEHRPER. XA IP #iat MIEEAR T LAN f =580
Rl ARS8 NAT B9 NMORSE

WRZLERAFANN, SBEALBEATRN, REMGERAAA MBI,

& WHOIS F

ERMAEEZR GEFEHGBRES RN, TEKBER O TR
ZAXEBARBMAEEE, LRAEAL, FRIZEHEIANRHGASAZ
W#ATiEE, GESRTRETHEEHESEREELENT I, @ LB
FATEAEFESE, CRELT ML E, F

Rin, FRHECHEHIRPTHRSEBE — &N, wRXEFF
RB B TRARA R, ML ARBEATHRFREGRE DB

B, 224 RiXEFFER BE T LR ETERY, ARiEdofTRAIFR?
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¥ ICMP 228 IP B A ZIN 1S
RBo EZWVWSE5. 4%,
VB ICMP EF48% 38 M

H—HHT. ESATHESE
5.4.2%,

VBB LRI B S At
BERBEBENBEBO. T

Exﬁ&’lﬁﬁﬂiiﬂ&ﬁlﬁﬁﬁ
BRI INEL

V¥ 3Bl F ohmsha. co. jp &
B, ESATES X
5.2.3 %,085, TEMEA
%324t whois Z IR 5,

B, MBHARAR TRt s ICMP 6", #| A traceroute”
FHAEMEERFHEEREBREN P bit, —ZHAHT IP b
B, RTUREEIAIP )R E 2 AP A, Rt FAEHR
P P TS S |

Rit, XEHLF—AFH, MR ETEENEAG IP 3%
b, HIfTT % IP B THRAARBAMM? 2Fib, XiZdefTE43
R? LAEERRGFREONBENBIE, SRR IIRE TH
ERmEeHELT LR Es B sg i hE, PR AL
sk, LB P IMNEEEEBKREEA,

AT ERIANFAE, ZBEMPRRTF 43T @ W %45 8
FiMMAEBARK RS X, XA F &it» 4 WHOIS, WHOIS 32 4
#WIP ik, AS 45 UBH KB L S RELFTEAZLHARSE

Hlde, SREBABERNERAGHZIP TUE Unix THART
rd

whois-h whois. nic. ad. jp <IP k>

RABLTHHALT, TARAS T a4

whois-h whois. jprs. jp < 8>

Rk, FTEN G ER ISR web RS,

o IP bk, AS &% .
http: //www. nic. ad. jp/ja/whois/ja-gateway. html
o 3 4% http: //whois. jprs. jp/

@ Hlin: ZHRIBL A% http: //ewhois. cnnic. net. en/, 2 IP #ihkH AS 45572 http: //ipwhois. cnnic. net. cn/ip-
whois. php, —FH
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B

RRBAR AR BT ek R W& R Bk, B IP dbhk, SRTIULA 1P iy
BEEA R USL I ARG RA BN B in stk ERBEEESBIERELLTF
“IEUBEANEN" HEL, UERERE Bl REXMHEENRER
Hi#EH3R (Routing Table) . SCHL IP & {5 ) LA ch A AL HUREA — KX HERY
o EMMMIEREXANRIEHER A B TERIEGR RN,

BREERROEBTRETR: —MEETERATFHRE, F—MEKHS
SHEAE A ERRE RN BRI, IE GBS R, W5 &M
AErmES TSk b XRRIR G R, ENE L EREHRZ LR
WEFEBBY, RIEEHEREHERHER.

IP P BURK AN RRIERA ., AT, 1P AHHBAE X HEREREHE
KBl BP IP B HlERE i H RN . ERBH DU “BEBI (X
AHEHTF IP) BHBHETR. XTEHDNNESH Y HERLENSE T &
AR

74.4.1 IP Mt SR mEEE
IP Stk B P24 b 53 PR F AT B el il 4. 22 BDRX TP AR,

e AR BB

BESHRS P AL%

B RIFTLUR ],
10.1.2/241E510.1.2.1
M OME.

[ 10.1.0.0124
| 1010024 | 10001
[ 10.1.2.024
10.1.3.0/24

P |
00000 | 10111 ||[«6== Eo;wo%%ﬁﬂkgﬁ%%ﬁ
! 10.1.2.10

| 10.1.1.024 | 10.1.1.30 HES 10,1 104 RILH,
AP RBIRAB . =

[ 10.1.0.0124
10.1.1.0/24
1012024 | 10102 ||| <= i, REKEL BT

1 Hi4k10.1.2/2489 %%
| 1013024 | 10103 | 1810102 (Bt
#52) BIFT,

2 Wiedows g e B IR R R ML 5T — SRR B R A . TR
s nesiatme IP i, BSCEGNE IP R R BARAAL, FEABS R R R S
AR R, MAEETN P R R AR T — 28, IR
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VM BKTA,

¥ iRt R —MER Y
HAT, BaRMCRERXT
EMBRIERG M B RF
ANTRTHMAE S,

VRREFRABE, & Pt
4 192.168. 153, 15, K3 RIS
F RS A 255. 255. 256. 255,

VA, HREER, #AX
HBhSSRBHRBA, 8
AT, T AL A
RET R

VEARHRAHMURBARTA
( Aggregation) o

HEHRPFESEZMRMEIEMIER, REE—-BIVYEHMEbLL, T
BEAYEREHRAMERZHER .

40 172. 20. 100. 52 R4 bk 5 172. 20716 F1 172. 20. 100/24 FIFERIC &,
MR, MZBEFRICELRERAC R 172. 20. 100724, S, MEBBRP T - BEHH
BN BIDRERAN VR BBM R IP duht, IRMBERE “ KXW Birht/R
FR—EEEE"T
B BiA s

MR—KBEERPEEHFEANMERRLTFRNGES, BSERTIHRMRE,
XEf, BRIABEE (Default Route) RANGEERE, RABBREBEERPEM—
bk #EfER 5 Z ILEERIT R

BRA B B — M ARIE K 0. 0. 0. 0/0 T, default’ , 3X H 9 0.0.0.0/0 FHARRAE IP

" AR 0.0.0.0, AFREER /07, FIAFERARRIP ", ERENT #4%

MRS 0.0.0.0 2 IP #biik, A BTBRIABE B B EAFICH default, {HEZETEL
PR AN B B ML R X R B R L 0. 0. 0. 0/0 HFTALEE,
EHLE
“IP #bhik/32" tHBFR A EHLESE (Host Route) , HI40, 192.168.153.15/327
ME—FEVBE. BREBREAN IP it A RS 58t . #H17EVEE
B, BREEETENEMELREN IP it A5, MARETZbht R4
hEERS> HEATREH o
FHLBE 1 BB TAF BEE N P4 bt B R OB o

SIEANEE R

¥ stk R 7E Rl — & T HEAL L R FF 22 ]34T PO 4% 38 R B BT 08 A B — AN BRIA
Hihto THEVIEERA—AREERED [P #ihk 127.0.0. 1 FES03REIMAL, St RAH
IR LB R — MU localhost B EMLE . BRI IP RENEN, BEEASH
16 M 4% o

V4.4.2 BARGIRNES

F I R4 Hk B0 LA AR T AE B T A BB . X BIER AT W
B, WMHIERHNBRR ML, XHETUEFBHENE, EdEHaE
BRBRAT AR BERMEE

nE4.23 iR, EREZHBE6 XKHICR, REZERABE 2 &KiER.

B/ IR RN MR ERRHRSE . BERRBA, EHENMRENAT
0 CPU gt &, FEERBH RN MELLSBEK, FBELR P RECHIER
T, MREEREAALE. BHERME, NBRERTTREREEHERORN.

T BB EAT LR E MK H S B AR ARERMAEES, LLXBEH
BEESHEN. B423 HAFRBHESCEREKE M 192.168.2.0/24 5
192.168.3.0/24 BIM %X — 15 B R A B A>T “192.168.2.0/23 WH KB E M,
MTHITAR
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B1K4192.168.2.0/24f) 4% ﬁﬁ%wz 168. 3 0/24#3&1%

BEEHRBANET
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] brﬁni:t)bm 168.3.0124
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B #53i1k192.168.3.195:
- A23115192.168.2.0—3,
HE R ERHSEC,
- B12447 5192.168.2.0—%,
AT A SES: R BBk e 88 C
BREKHSEB,

' B ﬁﬁuﬁtﬁ;wzls&z.wu
B & B R AR A

ﬁAﬁﬁEﬁﬁaiﬁcwﬂﬁﬂaia %AFE%m#Cﬁﬁﬂ%mﬁe

192.168.2.0/25
192.168.2.128/25
192.168.3.0/26
192.168.3.64/26
| 192.168.3.12826
192.1683.192/26

192.168.2.0/23 | BEEA%C
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B B MTU

VBGE KRt oT AER KT
1500 £ ¥ #) MTU, XF AR
yf Jumbo Frame, RIEBK
wiER. ATREMEB TN
B A, KA 9000 FF5
EHEMIURBERES — &,
{8 Jumbo Frame A< E 3¢
ENBHEH, ERERH
B ﬁ&ﬂﬁﬁ’b‘? (&&ﬁﬁ
#) X, BEE

Jumbo Frame &‘]ﬁ&? EEI
1P B 52 th A% 339 MR P A9 R% Py 2%
iﬂﬁ&ﬂ 1500 FH I £

L TRUE
b3 X 28 o 88 3 R L 0
MTU &,

VAU M FTH/HEN
{7,

VEBHFRENLHTHANE
ZHET, TEA—BALZER
Hit, —BRENFE—
&E?ﬁﬁ’]ﬁki‘]ﬁ&*]iﬁ'-%lﬁ
S1540 30 HEHTAE,

IP 4 %1538 5 5B+ RY b 32

74.5.1 HEEREAR, MTU NIHER

WNRTTE 4. 2.3 RN R, SMEEERNRAEREAT (MTU) H#RRHE
Flo 4.2 51 TREA RS EE MTU, SFREEEERK MTU ZFURF,
REN BN A FRBE M EREROER BRNARR. ERERARR, W&REMN MTU
WHAFE. £F P BTHEERE LB, BEUHAARZRTARRSEEHE MTU

Ko n4.2.3 TR, [P MRATIREOBIRE
Lveiciidig MTU (%) BARE (BAAFY, G& FCS)
1P 98K MTU 65535 -
Hyperchannel 65535 -
IP over HIPPI 65280 65320
16Mbps IBM Token Ring 17914 17958
IP over ATM 9180 -
IEEE 802. 4 Token Bus 8166 8191
IEEE 802. 5 Token Ring 4464 4508
FDDI 4352 4500
Iy N 1500" 1518
PPP (Default) 1500 -
IEEE 802. 3 Ethernet 1492 1518
PPPoE 1492 -
X.25 576 -
IP #8/N MTU 68 -
74.5.2 IPRIMSHFEEAR

1B —& EVLEA L EST IP 434 (IP Fragmentation) #EFTAHHIR IALIE, 4K
BT 4 BB A KRR — T F & 3%t 50 T4,

4. 24 BR T NSRRI HTH N LB —F. BTFLURMABRIA
MTU & 1500 45, FEit4342 FHH P FEMEEE - MIE P RETR. X
B, BEeiaRRL [P BURMRISRT 3 MR T RE, X4 A E RE RS
BUNELE, SAMEGBBIET"

S0 R ZEH 1P BERAREANNRE, HeEh BARENHT. BEBE
Ro R ERSHAITEY.

XEEMLERERIESTHNERERN. S, LY FTERIE P HER
REZMFE—EEg%, Bk, BPEESERFZ, BEQUATRIEDZX
Hegth, Moh, HAZEMNEN TR UAETRASERFER, BEERPRE—
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PR F SEA

VidRRIERGHE—ERHHK
BRE 1P BIRIRA BEBITBE
#o XEMNBSHE R R
EH, WK EH, TCP
UDP ¥ S 5% TCP #3 SYN
1REH ACK 1REE,

V4 TCP HOBIRMR H1 % 536
FHH 512 T,

VHTUEE R PMTUD,

WeBEHAR, EMRT—HHEL R b N ESHEHES F TR, X248
BaBTRERNONE, BEREMEERHE, HTXLFRR, L4 (H
WEL) SMEHDF T H [P BARRER AT

AR MMTU=1500

[PE#RE B RA]

BEPER
Pl
TE4, #
HER.
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ﬁ‘iﬁﬁ?&ﬂgﬁﬁﬁ”?&%ﬁﬁZEMﬁkﬁmF BARPIRAEX A BRI A 2 EREEA
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(BFRRYARERE. BAAFH)

74.5.3 &I MTU £

SRUGIMAENAE. BE, BhaSNLBERAFNE, BERRKET,
TRV YRR AR -7t XS RE R SR, 5 RSB ATT RIS
RETERKWER, F—7@, BEAMIXNNERZENERER, BEHTEYR
HHEASERERR L, WMEEET S, Bit, REARKF, BRAFEHBHES
AT IP BRI B :

HK, AR, —BREAMIRFEER, WaEREA P JERRIEER. A
TERIKFE, TCP WA E Y AL RN 4 F T M. HERR
W% B P 2R B B T e

AT XA EFEE, ET—MITREAR “B& MTU Z3” (Path MTU Dis-
covery" ) o FTIERE# MTU (Path MTU) R38N EE 5 EVBIBUOR EHNZ AR TE
B BB MTU IR/ BRBER A 72 75 1N BT R S8R S B T B/ MITU, T B
& MTU R 238 EHUIE B MTU BRIV BERIR S i B #EAT R, #4178
& MTU &3, BUATLARESRE ik i B ol 4% L AT 200 A3, AT RAFE TCP &
BEANE. BE, BREREREHRCLLAT BE MTU RITHEE,
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B2 MTU R A&
(UDP (94 )

VEA&RE, I ICMP R4
HBFHSARBR (RB4
#TEM. R, EFLER
WM E T, BMPT%T@
EF—4 MU B, B, £
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MTU {4,

VEFERIERREEANER
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IS v m st aES

- F—KMTUR1500

[Jr vy,
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O ZERPHRHSHHREMLREIRST . BHEER,

@ HICMPEA T —RMTURIK/D,

@ UDPHE A EELAE, MAEERE T — M HERNSEN . Bk, BEKUDPRMED R
“UDPH ¥ +UDPEE PR H o JHTFIP, BIHAFR S UDPHE FFM FAMEE.

@ FIAMA AR EFEVERES, BG4 UDPE.
(BFFREERE, BAHF)

B&42 MTU ZBLM T/ERHEINT .

HHRTEREMENRE IP FERMADE B H B RSN ER 1. 8
EXAREN, BB HBNEBRTES A BLCENKE, WREES A,
TMRWEER, BE, Eid—4 ICMP AT AN B HHIEER E MTU WEA R
BEN,

T—&, NEZEAF—1BnEVLA IP FHERARE ICMP FFiE KA MTU {ELL

&, BERENYI MTU, &% EVREXA MTU STEERFETHF4E, o
WRE, BERISERE LR BREVNIERAE BREEM ICMP, #iAbEE—
¥ ICMP SRl MTU Bl & —NEE M MTU (E., H4, X MTU M{E B EE,
BT ER" 4 10 45k, 763X 10 -4b A FARIRIR S8 MTU, (Bt T3X 10 4
BhLLE N EHR IR i MTU f— K BE#2 MTU &3,
"~ HUTER UDP MIBIF. ARAZE TCP BT, BIEEKE MTU M R/MIE S
KEKE (MSS), REHREXEFEHTHREROEE. Bk, 7€ TCP i
RRAKRZEMIU X3, IP EUNASEH#ITH FAE, %XF TCP B KB KE,
HB%6.4.5%,
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IPv6

74.6.1 IPv6 HywrEH

IPv6 (IP version 6) RN T MR IPv4 shhk#8E /i 5] & 4 b5 v 4k 4 B B
Mo IPvé BRIMBHERBER 4 A~ 8 AL, BI 32 LbkF, T IPv6 Msbht & B MR R
pELTORSLSAR R4 £k, B128 HAET, —REM8 A 16 fIF.
M 1Pva4 Y12 1Pv6 iR HAERT, FTEAF ML BT LA BE th 2R 0 IP Mot 3t
FEHTE, YERMN ZERE, SHIA P it SRERERES.
WRHNTF ERFE, 1Pve AMULREMR IPv4 it e R RS, EEEKER
* IPv4 g R ZHBIE, BRI, AMER S TFH#AT P4 5 IPv6 Z R EE
JBPEE (07 5) ML Geab AW .

74.6.2 IPv6 %=

IPv6 RAUTILMMFR. RLEWETFH—HIE Pv FELBULH, R
i, BMERARLLILH IPv4 IRERS, WIFIEZHTHAK [Pvd ik, XHiE
AZHERETEEARTEEERRN AL BELBM IS T IPv6 NHEX L03E H

YREREEPORMATE (e mphil, WiE THEAKRE,
BEAER, THERBBHER
FREARER Lo o IP it P K EHBEHENES

IP HHKARE N BB M 4 B, 40 ECS5 a5 AEE R Y TP Mk,
R AT B G R K

o YEEEERFA
AERKERAEENE (40 F), FERAERRED. HUEHE
H, WREmARAE. Bl S AT 4B GETEE MTU 3L R &
RiEENHITH A ) .

o ZRrENHEENFZhRE
BN #A DHCP IR %% tLmT LASCEE B 3h 4L IP Hudik,

° RAWIESEETIE
RLX i 1P ihk i P25 22 2 D RBIA K B L LR BE BT UT BTN BE (IPsec) o

o %, Mobile IP J vy RIAE
ZAEH Mobile IP Bi5E Uk 1Pv6 MY RIAE. HULATATUH, B7E IPv4
ST L X P DI BB IPv6 AR REITAIGE A

7 4.6.3 IPv6 & IP it RIARIC ik

IPv6 A9 IP ik K BE 128 fif, EFTRERRMBFRIL 38 g (2™ = 4
3.40 x 10%) . XFHERRICEFE, ELUNATIFTRRBREINETE ZHLFEE i 255
Botit o '

WNSHE IPV6 B8 TPv4 st — R BRI BRE RN IS, R 16 MEF
FFF (IPv4 24 MFHIFT) . BT 16 MIFRFIIRRSBRA LR, B
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B, ¥ IPv6 R IPvé ZERRIZH B LR AY —REANTHE 128 WA IP bk BI %G 16
AN —, BERES () WIFRTRE, TEMBHIELEN 0 MET
LU0 B0, FFARAES (07 ) W, R, —1 IP bk A
F—WF R E B, .

7 1PV6 Mo, AITIEZES (PRI B9 IRATIE IP Mk, LUES FiRAZ,

o IPv6 (4 IP ik #RiCEe )
o A#tH%ER
1111111011011100; 1011101010011000; 0111011001010100;
0011001000010000; 1111111011011100; 1011101010011000:
0111011001010100; 0011001000010000
o FtAHHEER
FEDC: BA98: 7654; 3210: FEDC; BA98: 7654; 3210
o IPv6 { IP Hihk45BE 24
o FZHEHIBRR
0001000010000000; 0000000000000000;: 0000000000000000;
0000000000000000; 0000000000000000; 0000100000000000:
0010000000001100; 0100000101111010
o F+A#HHIEERR
1080; 0: 0; 0: 8; 800: 200C; 417A
. .
1080:: 8; 800: 200C; 417A (HH)E)

74.6.4 IPV6 MittiLE#g

IPv6 KMBl IPv4, W38T IP bk BRI JLAIAR IR 1P itk gFhE

EEBRMERT, ERA—FM2RNEERI, BRI PME—{— A ht,
AREEXSE IP ik,

RAEVEIMZE, BPARLEAR SEBRM HEEA WA DL, TG AME—4c i
ik ZHuHRRIE—E R kA REEVIBOF RIS Bl M, W LR 1Pv4 BFAA
H—# B HRER.

FEAGE A B e AR EE FE R — N LAK P P B N EATE AR B, 7T DA G B A o
Bt

MW AR SFIAE 1P ik MR, 7EF— M T MEHL R e
sk LA ME— 2 o b TR

T IPv6 B3R T, ATRAREDRE X St 1P ik @ MECE R 1 4~ NIC b, %%
RIGEFEH
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IPv6 9B

IPV6 $tb i1k 454

V#A IEEE EUI-64 iR5158,

VEYBER ARG ARR
by el Tp kL g

—=o

ETLRBME
HbHTER

ET2REHE
Mt HATIEE

T A
it HATIERE
N\

HT A
B TIES

T AEE TR A L B S s A TR R

LA TR A i
B TR

AR T — A b TR

REX | 0000 - 0000 (128 EL4¥) :: /128
EANCIE: b 0000 --- 0001 (128 M%) 10 17128
ME— s bt 1111 110 FCO0:: /7
i B A b, A Ak 1111 1110 10 FE80:: /10
ZEHE 1111 1111 FF00:;: /8
LR BEpht (FHAb)

74.6.5 ZRKBAREMU

SREF I RIE TR EE—— i, BREKNERSUREMNEATE
EEPEERAN—A IPv6 dilt,

£R BB FHEINE 4. 28 FiR, BUFE IPv6 IR F AT FIRER K, n=
48, m=16 LAK 128-n-m=64, B[IRj 64 LLAERMEHRIN, f5 64 W EVIARIR,

B, 80 ID HRA 64 ISR MAC #ihtp9E . Rt F MAC it BF
BEEANELR, ARAFE LM HME, XetaED ID AfRER—I5 MAC
HHEEERRE Ik X FpIEE A E RV L, HEEHER. B
B, MIPv6 it EF SR ESEBRMATE, REQXRHMELS, £h8E

REmMAMERRE"
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nbt4E —_— miE 128 k4%

SRS

SRR A S R L

V&5 D A—2XHLLH
RoE—g), BREE—BNT
RO,

V¥ CPU 4MEBEE HE N REIF .

LR HEHATR FMID #0DD

<« rERE —>

<€« HEARE > ¢ B OERS >
€—— FHHFR > | <€ vk e >
7 4.6.6 $EREASH R
10L64F SabLE 6atLA%
1111111010 0 #0OD

HERE A b B AR s AR TE R — M BUR S B M — it . BRI T RS B el
%, ER—MERPEER. EHED ID {RFF 64 LLIFARAY MAC stk

74.6.7 ME—ziiitiit

7 1
/tlsﬂl% Lhas 40LLA4F /usucﬁ N 64LLHE
111110 L £RID FRID #0OmD

X LERHEN L

X 2RIDMHEREPLIE

¥ FRIDRE IR F M itbhk

¥ EOIDEM#E: O AID

ME— 2 3 s bk SR R T LK AR 7 B BT GE A B sttt

B RH REZ MU RSN ZONEL SERMBE, HTRE
Zatk, dURTHKMESERMNERFNER 2B NATSMX (RE) #17.
TME—Z< it TE R 70X AR M S5 NAT AR AR BB R B9 SR8 T A

ME—AHibi BRRSSERMEE, HR USSR EEER— " —
2R ID, mTMIHSF. WFE—. BEEREFH, RETRSTEMARE
—A bt HEAT G Z B . TEXFERL T, AMAER UERKS) IP ik
HIEOL T BN S IR E fGE— " .

7 4.6.8 |Pv6 rEzAbIE

IPv6 95 AL BB RFEAE AR R R XM EN LT, MEBAS54H. X
WRATWABHABRN AN, REME, FHit, IPv6 iy “§E MTU 23" 20
BRAARTI 2>, Rt IPv6 i/ MTU 3 1280 45, E i, ZEMRARRG X FI
BH—ERGERERE T MRARY, ABERT BB MU ZR”, MRELR
% IP Ry HHELL 1280 F R4 R,
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IPv4 BHES

@t 1P BT EEN, BEASENNENA P EHEL, P ERPaaH
AT P hGET RSN A HAER S, THIP EW0SH, Likex
IP 4R HLRO T BB — N B B4R,

o ol 1 I34I 1 |7 8Ll 11 1 I. I1516I Ilsllgl 1 1 1 1 1 1 1] 1 I3I(wﬁ)
P = (IPva Version | IHL | 1yPeOf Service Total Length 1
BiERAR (P o (e o SAE BKE |
Identification Flags Fragment Offset
BRiR ¥ FiR%
Time To Live Protocol Header Checksum
H7FRT ] B R A P
Source Address LS
ik
Destination Address
B#Ribhk
Options Padding
TR 3 !

3 WA (Version)

B4 AR, RriniR IP A S ., 1P RRASE RN 4, FEX
M FBEERERR “4”, WA, XTFIP WA BREEUTESL 4 PIIH, XF
IP IRA M RFTEN, REBTUEUT ML ZRHHESPEE:

http: //www. iana. org/assignments/version—-numbers

P EAIEAS it PR LA
4 P Internet Protocol
5 ST ST Datagram Mode
6 IPv6 Internet Protocol version 6
7 TP/IX TP/IX: The Next Internet
8 PIP The P Internet Protocol
9 TUBA TUBA
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BEXBPELEFH
aX

VA0, 1, 2X=fIHRR0~7
RIESERE
BEME

5

o MO B 7 RiF{L%E

—

B %F IP fiAS

IPva 9 F—A MR AR IPvE, A AH L2 ENMRA 4 AHESB B
| 62
BEFTERINAGR, P BRATHEL S EBHRMHBRATHAEA, F
| LBOBMER, BAFTLMERZHBHER, RWRATHARKT
A, X RRTHRSAMAR R R RN R AR FEA R EAG, |

MAELZBMY, AT IPHREHTE, AXSHAES TECHR
B, A TibiX i iEAn B 69 IP WX, B4 BIRA S RA
R AR

—AEAERGERA, EBIFHREN, FERKLEK, & |
FEREAFEE, Ak, sHTHRLEREXMZERAGBRARSBR 4.4
MRMBAR LA, AREZBHER Y, SB ARG EHit
F47 A, IP version 6 (IPv6) ERZH TX BT AA IPv4 F—
AR89 IP Wity , Bk, IP HBURARFTHRDRFEAHLZRRGEL,

B ¥ #KE (IHL: Internet Header Length)

B4 AR, R IP BEEBRD, BAC4FA (32 ) . MTBRAT
HHH P4, HERKENREN “57, W, BRATVERN, P HFHH
KEHR 20 FF (4x5=20),

B X4 4% (TOS: Type Of Service)
i 8 HAFMR, ARERRSRE, B—MNEES XKL 5 Fim,

A & X
012 I

3 BAGTER

4 BAFLM

5 Sy GIE A d
6 B/MU
(3~6) BAZL
7 HRsEX

BAMECE B B RS RE o T E ILAE B B iX T 45 - DL I 4§ PR B TOS K7
%o RMERM, LPRANMNERTUXLFR, XAMUNERAEFGRR
ERMEATHABEREEFZWIIBLIER T2 EE, FENEFFERE
ERBATESTERA IR, Eik, LA T0S BHEBBHER. XPH
TOS BNMEBKMILFRBAEBBRAMLA . FALEHAR YK TOS FEAHSFHERS
2y DSCP #1 ECN B/~ FB B W
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E DSCP B 5 ECN &

i

DSCP g5 ECN B

DSCP (Differential Services Codepoint, 2 43R 5505 /) & TOS (Type Of
AT OIS ORSETA  Service) Hy—HAN, BLEGEHRN DiffServ” , FARHERHAEH,

N 3~5 RIEER 0, 0~2 AL BARIER B EHERB A, XFEFLAT LI TOS
B SE BEARREAR L 8 RIRAM R BRI, X TE—FhG 5 BT R BUATHE I e 32
#t DiffServ WIZBEEHEHE, HT 5 TOS RRE—HK, HBAMEELRE, W
RESMURH 1, RRLBRBAMERNTE.

ECN (Explicit Congestion Notification, BRIFEFEE) FARIRE ML HILE
B, BRI

HAE | AR F X
6 ECT ECN-Capable Transport
7 CE Congenstion Experienced

£ 6 {8 ECT FILIE % /2 TCP iR AALE ECN, Bk 58765 & ECN
JXTENWESATES 3| oY, MR HAMGIMEANR, B CEREN 1,
B %KE (Total Length)

F7 IP EHSRERA SRR AEIR. RFERK 16 HiF, B P K
BAKEEN 65535 (=2°) ¥,

M 4.2 FiR, HENERFERGERRAKE R 65535 FHH P MRS
B, Fid, BMTA P AHLAE, NP W E—BHAER, REKERAMM
BOREERE, ATLUANBEGLL IP B A KNSR,

B #i% (ID: Identification)

HI 16 WASHR, AFHHED, A— 0 H RREAR, RS H R
ERF, B, BRE—A PG, BOEGWESEY, W, BEDHER, m
R AL T RDRRE, GoBANRTRAHR .

B 5% (Flags)
H3 AR, RREEAANHREE. B—NNEES UESETE,

e

REREMEX

EA ' & X
0 KA. ELFR 0,
HREEHTHH (don’t fragment)
1 0- W4
1- Rk
BYSFHELT, ERRENBFE—/ G (more fragment) ,
2 0- BE—1MahaE
1- 4l PB4
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¥V TIL &84, ElTURE
0~255 ¥F, Eit—EHY
PHEEANABTSEY 2" =
256 4~o LTI UBS IP B
R TG E A

EEHRS

K% (FO: Fragment Offset)

B 13 HARRAL, FASRIRIRBIA A B —-4 BoiEx FIRAEER AL E . F—
ANy FXTRIBME SR 0, T FO 3Ry 13 i, HBLALIFER 8192 (=27) 44
LR BAR 8 FH, ELB KT RRIFEIHEIE 8%8192=65536 FHWHIME .

4 F7 it {d (TTL: Time To Live)

B 8 AR, EEVNERRZUMNBAID R YATREMSE LN ZEFR
B, R, EXRFRPERETUFESONMBRHEBHNER . B2T—/HHEF,
TIL &4 1, BEFER O NEFZE"

X (Protocol)

B 8 AR, R P ERNT N EHRE TR, BRiEERSS
WinE 4. 8 FIRBE LS AR MRS .
RFHURES— B ROEFHEILT LU LLT M IRE :

http: /Aww. iana. org/assignments fprotocol-numbers

SRS i W
0 HOPOPT IPv6 Hop-by-Hop Option
1 ICMP Internet Control Message
2 IGMP Internet Group Management
4 P IP in IP (encapsulation)
6 TCP Transmission Control
8 EGP Exterior Gateway Protocol
9 IGP any private interior gateway (Cisco IGRP)
17 UDP User Datagram
33 DCCP Datagram Congestion Control Protecol
41 IPv6 IPv6
43 IPv6—-Route Routing Header for IPv6
44 IPv6—Frag Fragment Header for IPv6
46 RSVP Reservation Protocol
50 ESP Encap Security Payload
51 AH Authentication Header
58 IPv6-ICMP ICMP for IPv6
59 IPv6—-NoNxt No Next Header for IPv6
60 IPv6—-Opts Destination Options for IPv6
88 EIGRP EIGRP
89 OSPFIGP OSPF
97 ETHERIP Ethernet—within—IP Encapsulation
103 PIM Protocol Independent Multicast
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v 1A

BRI ERER
RA2AMHHR, BERE
AR RA 1 KBRS
Eo XHMARRE TR~
A I EIRSE 1 £, T
ABSIEE BEREFETIAA 2
A0 R4HER,

SERS [ B W
108 IPComp IP Payload Compression Protocol
112 VRRP Virtual Router Redundancy Protocol
115 L2TP Layer Two Tunneling Protocol
124 ISIS over IPv4 ISIS over IPv4
132 SCTP Stream Control Transmission Protocol
133 FC Fibre Channel
134 RSVP-E2E-IGNORE RSVP-E2E-IGNORE
135 Mobility Header (IPv6) Mobility Header (IPv6)
136 UDPLite UDP-Lite
137 MPLS-in-IP MPLS~in-IP

B ¥HBK %A (Header Checksum)

16 thiE (2 AFH) MR, B P EHRKZEN. XRFBERRBHEERK
B, PREBHERS. EEERARABR P HERAREIF . REBME TS
2, HEERERRBRANFAMERERN 0, R 16 N AARSL IP HEE,
IR AT TR 16 frFRA, BUREATEEIRME 1 AMURS B RR
MFB

@ JFEH A (Source Address)
B 32 LhiF (4 ANFT) MR, RaREN IP ik,
B EArH 4k (Destination Address)
Hi 32 Lhi% (4 NFEW) WAL, RREBUR IP ik,
B 7% (Options)
KEZE, B REHTERRSHNER, ZFBRESINTILARFES:
o ZLELH|
o RHE
o BRERITF
o By [E]ER
B # 7% (Padding)
WHREEAMY . ERTERNELT, EHRKETRIE 32 RN EHARE.
i, EEFEIHT0, RN 32 AFR B
B %% (Data)
BABE. % 1P LB G Bt T,
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VR4 TCP #1 UDP ML
AT HMBHRGE B 88, BT
AT IABGE P shatsithil R &
Ef, Bk, BMEE IP BEE
RUETHEH, & TCP R
UDP Bth T MRt R4 M
BFo X TX—aTUS X%
TCP 5 UDP 3% 8%,

IP &i&ﬁiﬁ

IPv6 BHEBHEN

IPv6 B IP B B EpM A& 4. 33, AL IPvd4, B2 K4 TE AT,

IPv6 15 TR HERM A, Al TEBRBANFE . HHEHBEAE
TEITERLRM, AR T ENE %K,

WA, 43 F AL 3RET R RR A B RIS, A T ik 64 £ CPU BYHHE HLab B
BREHE, [Pv6 HIEH KT ETAR S 8 FIHMMR o

0I ] I34I ] I7I81 1 llllzl ! 115I16I 11 1 | 1 23I24I L1 1 11 lsl(thﬁ
Version Traffic Class Flow Label 1
EERA% Wins
Payload Length Next Header Hop Limit
AR R FToAES | BORH
_____________ SourceAddress _ _ _ _ _ _ _____
bk
________ IPv6
"""""""""""""""""" HE
| ___ Destination Address _ —
Birsbhk
Next Header Hdr Ext Len 1
T—AEH TRERKE IPv6
- il
~_ xtensions | i
Pv6T RS (R
B

1 JiA& (Version)

51Pv4 —BE, H4 IR, IPv6 HARA SN 6, FHEXAFZE FHEN
w6
] W B ¥ (Traffic Class)

HH24 T IPv4 f{) TOS (Type Of Service) FBt, e 8 H4FHR. HTF TOS &
IPvd FILFER 28R, RERNEA BBIBAR, 2R RIZE IPve H i #ix
MFEBR, A, HTFSEMRNEEBEREE T iXFER, AATUS%5.8.3 %
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Vi$R15.8.3 %,

VY RSP #XMES AT, &
$35.8.3 T/ IntServ,

V3R QoS MR AR P
HEFREZNE, BRMH T
ARARRRBTEEERE
RAREHEBBHEL, B
 HEHTRERHEHRLER
B, MARSERN "HER
® MRAN—-FRI| (In-
dex), EMEASREMHAR
&N

VZFREN 16 L%, A

HAEFE—4 IP SR M X,
EEMTAREERHER
(Jumbo Payload Option) , i%
HEHKEHR i HTE
IPv6 —R T AL ¥ B K 4G F
BB

Xt DiffServ V6B, AKX S. 8.4 F5%t ECN Byi%4E
B MArE (Flow Label)

B 20 HeARMA, HEEFITIRS AR (QoS: Quality Of Service) ¥ #ifil, A
XN FEREEHNRFELRAKRARYIFE, N QoS B E— 7 U4
HWEBERHO,

EHITIRG REEFIE, RS REN TS, REFHA—-FTLUE
B WML RSVP (Resource Reservation Protocol) ¥ 7ER%H1 8% F 34T QoS &, X4
HACEZEEPEE QS i, BEMW L RSVP MIEKNMITS ., MBS Eax
B IP GE MR SEANERXEE, RENRSREEHER FERIMEAHE
DAbEEY .

WA, REWRRS. Fibat AR Biribhk =58 & — e, FBANRE—
Ao
B HHEHKE (Payload Length)

HBBARIBCHBIELS . 1Pvd i) TL (Total Length) RIGMIFEEIPENK
BARKE. T IPv6 FiX A Playload Length AEFEEH, RFRFHEMBAHIK
B, BT IPv6 MRS E# IPve HEMHE, REYNETRTE, kit
B AT BB EHE 49 BT 1< B BL 2 Playload Length” ,

B T—ANE# (Next Header)

YT IPv4 FRYEMUF B, 8 LLIRHR, EHER P M E—E i TCP
8 UDP, Rid7EH IPv6 FRETWMMHER T, RFREBREESE T RERHH
WIH,

B Bk R % (Hop Limit)

1 8 HAFMIEL, 55 IPv4 i TTL EMF,. N TRIA “"ELEEaS[E
XS, ABBFRET “Hop Limit” , FFEELEN —KEHBFHRE 1, HWE O
MEFHE.

B M3k (Source Address)

F 128 Lh4% (8 AN 16 UFW) MM, FRKEN IP #ilk,
B B ArH Y (Destination Address)

Hy 128 He4E (8 4N 16 frFH) WA, RaEabun [P sk,

IPv6 3~ R E&B

IPv6 WEMKERE, THEETEIMARL S, BRAAZHEELY BREH
XTHEBHAT T A R .

P REIWERNT IPv6 IS TCP/UDP B, 7E IPv4 AP AT B
SEJ 40 FA, {HRTE IPv6 HAXFHMRE . el RY, Pv6 My BREMALL
REBKE. yREBYPETUGEST REVDPUUET M REBFE.

IPv6 P RARRURGEFER, EREN [P HEMRHATH 0, TLUE
Ry RER.
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IPv6EH  TRER YRE PREWn B B

TN

BT BEHWE4 9 iR, YTEEN IPve MEBIRERHT A, ATRAE
BNV BN 44 (Fragemant Header) , {8 ff IPsec B, W] LA{#E R 50, 51 B ESP,
AH, Mobile IPv6 &L T | LASEFH 60 55 135 B Hirib it B 5B 3 &3

IPv6 R E B S LS REH miLe
IPv6 Z Bk (HOPOPT) 0
IPv6 B4Rk (IPv6-Route) 43
IPv6 K ¥ (IPv6-Frag) - 4
KA (ESP) 50
MEE (AH) 51
BHL& L (IPv6-NoNxt) 59
Bk I (IPv6-Opts) 60
B EE (Mobility Header) 135







Chapter

5

ST

IP1 S HE R AR

IP ( Internet Protocol ) & itBZLBHFENIIILERS, B
BEX—SIBPNNEIPREELHNEEH. DAEHEBHEFTE
MEZHRMMACHIEAITHEE, MBEHBEEELEIEFREHALE
HIThEE, IEsh, B RIPHAT D EMIheE,

AEFENBERPHERHFY BMEMNDNS, ARP, ICMPIL
EDHCPE i,

7TRAE
<R B>
6 HmE TELNET, SSH, HTTP, SMTP, POP,
- SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP,RTP...
5 &iER
: <fEHE>
4feme TCP, UDP, UDP-Lite, SCTR, DCCP
<MEE>
3 MR ARP, IPv4, IPv6, ICMP, IPsec
2 YEEmE o : WJCM~ FLELAN, PPP--e
; S : CRGLR fﬁs Helfeerees)
14188




158 EE5E IPHUIEXRBER

WEIP TEERER

FE4ERE, FENETRGEFPRA P TR RECRERLE
FREVLTIEE, BLEREE LI WA T .

RMAMERRERAERD, AMIELNOHELSROBERAENR
iy TP stk

TEVIIR] Web B S FIAE . BUHR TFIRGE, RITEFESEERA Web PR
Hichik 5 L T R4 bk SR 6 b o AR R AL A sk, TIARSMEA B TSR BRFAR
BIFEA TP Hihik, Ek, KT EBiL EVARBERK P QT ERE, HALELH
—Fh D BE——H L P v P R stk BRSO TP bk

AL, EPRERBEOAMEA IP dhit, ZERKNEERT R MAC shit
ERBEE. WERFEEAS IP FEREEME L HTEXNRERRERA S,
Et, WHTMERENR MAC #iht, INRAHIE MAC #uik, IRABEFHRRITM

HILATH, ZEERRERS, (UE P EEARY, EREAS IR IP WX
ARA BB LB LESE

FEBENAIP WHEB AR, RIKMIE DNS, ARP, ICMP, ICMPv6,
DHCP, NAT %, {@¥E IP f§iH, IP £, IP {E3B. REEH (Q0S) KUEKN
IR B FE A Mobile IP AR,
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DNS

BATVPHEEDRIEAN PSR A 1P ik, WEA—RHZ IFMESHR
BIFAF R, T—M A P e TCP/IP #ATHEFaT R A 1P shiik, BB XA
RERHET DNS (Domain Name System) IRERISZHF, DNS A LUKARR ERF & H
Bhigk i Ry BLAKEY IP Mk,

X#h DNS RMUEFA T IPv4, #HiEFT IPv6,

75.2.1 IP it R{EiZIZ

TCP/IP M4 ER B — NI M H B AR A H0E— 0 P stk , FFETFX
A TP HHEEATIEAS . AT, ELEEMEE P Mt HRERE 24, B0, T84T R
FRMERT, P BSOS TP Mk BOTE R AR A

JRESBLR_BHES HLRE4, BN P LR H—SRERTIAR, FREE .

kil Jiit, TCP/IP s\ —FFAME 28 T — A SRS RT . X

DERSTHINGLREL AR RS A R A — A LA, FEREAT 4 A AT L B
EHEIRTITBIA—K KB P Mk, I EULA, ROUH E S N4 5
S ELAREY TP Mtk T SCTLREROTHAE, AR S — B hosts HBKHE
FESCH

o

EHES5 P bt E
%

PP LA
WMAEYLE

“host-a”

FHl4 IPHhk
BFhosts 14

host-b 172.20.2.2

host-a 172.28.2.1
§ §

EEBM IR ARPANET &1, &3 B EBEM{E S+ L (SRI-NIC) #ikE
H—{} hosts U4, INRFTHE—EHEVEAS ARPANET MSREZEEAMESHE
PLEBEAT IP #uib A E, O HX A hosts XHEBER, WHMITEVIARER
ER T BEHTHY hosts U4 BB IE 48 FIRI4%

R, BEEMEIBRAREYT K. BATTEVA N BAREEMN, 5 XfhE
FEREYLL M IP kR F . AELA BT IT R

5.2.2 DNS HI7™=4%

EERBERZT, PET-ATUEREEENL M IP k2 B3R X RE
RYE, MR DNS REL. 7EXNREF EVEEYLA W LA B FATEEMR
Ko WEERYL, B —MARFRELATEYLL M IP dhiik 2 855 R
BB
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¥ Windows 1 Unix 13548 &
ﬁﬁ%iﬂ&ﬁ‘] IP i, 'ﬁ‘ﬁ!
nslookup #F 4. 8 A

lookup I’fil& E'J‘AJE[@IXTEL
£ IP 33t

VEEHBNARNBTINE
BECHTR, KEHTHE
ENFENRMGEEZE

VYIRAEHEZ (TLD: Top Level
Domain)

VEINMRE R (ccTLD:
country code TLD)

VEAMAEE (gTLD: ge-
neric TLD)

FERAF, YAFMAEIE (H4) &, DNS & AR EM T EH
A0 1P ik R, HREENIX IR [P it . WiH, MREVLLM P
WREHTEEN, WRAREEHSYANIHEITIOBEAE, T BB m H A
PLHEAT B IE RS

AT DNS, REMBHMARE AR, #HERTE—NB/MRTEENET DNS
PATE, L3 DNS 4k T ARPANET ¥ BRI 8., MBE BIME,
LBANTHEEM—A Web 30, MEEGEEMA LT VIR, XWEE
F DNS,

5.2.3 BB

FEZRf% DNS HIVERT, HARETHHARESE . BEREA T IR EHAHK
MALHMERH—FRESZHERK. fln, SEZABERENREZMT .

kusa. ac. jp

BABIANEXFE (BRRIXFERFS]) ARSEENR. ELREE25E
EHE “kusa” BRESBME AP ¥ K2 (Kurashiki University of Science and the
Arts) EIHBERAZ, T “ac” RARKEF¥ (academy) HBELERURBEAREEK
EREHFHXRIM, BEHM “jp” MRAKHZE (japan),

FEFEAESAN, TUES M ENLEEBMN FAANMNRE", Fl, &
pepper, piyo, kinoko & EHAt, BIIZENHREM ENLHEMTER:

pepper. kusa. ac. jp
piyo. kusa. ac. jp

kinoko. kusa. ac. jp

ERRYARZA, RREIVAETHETLEEIP ik, RAERRKH
LT AARFERBREN. KT, BHATHEBRREWHREZE, 85—
MMALYUARETT L B A EHAHE T .

DNS H4rBINE 5.2 iR, hTFERRG—FEENN, AMIEEXHIE
S ARTE . IR VTR RR IR (Root), MAKT RXRW & BE
i, TR T—BMESE 1 BEAET, Ba%F “p (BFE) 7, “uk (XEH) " %
REERMRE", TEERE “edv (XEHFHM) " F “com (XEL

) " ERESENEAT . XFRRTEREFEUT ALV ARHARS
HWE,
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REAE

V jp XMRENBRTRIE
4%, M2002E4 1R
EEBEKH’\J JPRS AT K

¥ American Standard Code
for Information Interchage 3
‘135 E?aﬁﬂ%)t BFUR

T SFHRTMT
ﬁﬁﬂo

[P EE

A: BEKSBEEN

Mastering

FRAH

Eip KA T, WES. 3 iR, BAUERSHEHNRE, pETE2RE
BEPAUERE “ac”, “co” FRIAFALHMKNEYE (ARLR) HE, &
TE “tokyo” HFEAHMIBHEAEE . EEEFERARENE (AHRER) BL5H
BEAWERTENUES 3 BE4E,

RAET R USRI ERLL ASCI PRI R, RMBFEWZEETIT 1A HiE
EREERILFERR.

ac  K¥

co 1k

ed K (SLE. /Mg, ShER)
go  BUNHL%

or  BHEA (MHEBEA. HEEASE)

( Ellgli) ne GRS HIHEHR
g EEARSBHEREERNSA
ad JPNIC& B
lg T ASEE
WXL (NMFER. KE%E)
B4 (netone. naistFHALKIEA )
B4 B4 B

A MRS A R A BN W ELAAE B BB, BT U BT SR R Y
HXRIEE. KOTEENS R ZONE, I 5.4 PR, BRBEE—THRE R
Ao




162 $H5F IPIHUAEREAR

HERSE

Vi3E DNS thill, B2 R
S#AT M 13 4 P i ROR,
FEMAEMFHRER, R
i, MEHTF IPEFTUH S
AWRARER— Pk, B
TRBBRENF ARG
51, RABBESHRAKDE
T, %F IP (£, #5
*5.8.2%,

R R4

i R
(AAEANRLTEESS)

7 N S A\
g b |/ | naist %

|| rmseani |) )
/) | xR I )

netone

(netonctA7 )| | |
netone: 23R, 1y k%

»  J ietf.orgh
- /
5

BAME R

netone.cojpﬂ‘J kusa.ac.j naist.co.jpf
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ZROE R PTR, b, RS T R4 RS2 IP Hhk Bt NS iB R,

TEMARBITESE MR MX B3R, X207 A M T WR 4 st ik -5 R4 32 e AR
FROENSL, BIAT[S% 8. 4 R B FHRAULH,
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ARP mg B I FP 22U i 5 € MAC #hhik B9,
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E#RIP#iaE=172.20.1.2 172.20.1. 28 MACHEHE K
MACHHE=7 08:00:20:74:CE:EC,,

EHLA K THRBENL B 9 MAC shht, EWEEL K% — ARP R,
RIS THEE TR MAC sk a9 £41 1P ik, tutRY5, ARP #REH
EL£aETENBKIP #hik 172.20. 1.2, BT BT U R —MER LA
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B e AR HEATARAT. AR ARP SR A B AR IP k55 B O 40 1P sk —3, B4
AN AR B © 4 MAC Mt 8EA ARP WARIALEEL EH1 A,
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ARP BUAT AZREUAEE B MAC Hidk, X7, ZE—ERE EHBiiE T ARP GWER %
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5.3.4 RARP
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NN FEREOIE, T
BZIBEXBA P H—85 o

ICMP TC: 2K A95H 2

ICMP

75.4.1 B IP &gy ICMP
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ICMP {iXFhBAIN B/ A IP /T R% . Bk, MBEHES2 R E K ICMP
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ICMP 5823

VANRBERENAMNE,
Network Unreachable b #7 #f
FEERT.

ICMP ReJi45H B

A (+HEHE) " A
0 Bl % (Echo Reply)
E#5AA[55 (Destination Unreachable)
4 A% (Source Quench)
5 HEE MBS (Redirect)
8 [El3%7%K (Echo Request)
9 Bg 1884 (Router Advertisement)
10 B H 28K (Router Solicitation)
11 #@r} (Time Exceeded)
17 k- F IR (Address Mask Request)
18 Mok FRIR% (Address Mask Reply)

5.4.2 FERICMPHR

B ICMP BEAR A TAME (£A83)

IP B AR [P RO RXS Binit e, 24 R EREVLER—BiR
ATA[3% (Destination Unreachable Message) A ICMP J5 8, HEXMEEFERAN
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HeAh, iR 4 (Fragmentation Needed and Don’t Fragment was Set) WA FR{E
4.5.3 FNRLH MTU R, Hlt, RE ICMP AAEMEAHEE, REWmEN
WHLR LA T MR R E AT A BRI E

iR ICMP RA[AH B
0 Network Unreachable
1 Host Unreachable
2 Protocol Unreachable
3 Port Unreachable
4 Fragmentation Needed and Don’t Fragment was Set
5 Soruce Route Failed
6 Destination Network Unknown
7 Destination Host Unknown
8 Source Host Isolated
9 Communication with Destination Network is Administratively Prohibited
10 Communication with Destination Host is Administratively Prohibited
11 Destination Network Unreachable for Type of Service
12 Destination Host Unreachable for Type of Service
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RTEHRE, ICMP HI X
ARIER TR,

VY IPRERHSE EEE1H
UERHAEAERADY, B
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g, ZHEFELTHTIMEERHESRISIZEENEE, FAEERE
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IP GHE—AFBRMM TTL (Time To Live, A% M), ENEMESST
—REEEABRAE 17, HEWE 0L IP 4B EH, Wi, IP BhiSkeR
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52 BEEAR3
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B3RS R T RERY,
FEREH L HBER
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R
TTL#Z08:K [ElICMP Time Exceeded & 8 o

B 75 {E5 i) traceroute

35 U0 Windows x5t A — I A R ICMP AR5 54 & 8 2 ) ) ik traceroute” o & T A R
B et MR RANINA AR R ININF LS VB EE, CHREHRA
AR IP L6 A B BRI 1 453 RIR A £ e B b X% UDP &, &40
W ICMP A2 ry il B —Fr 7 ik, BB TURM AL G R Pbatf—2
Ao INEFERNBELARA, RAATHFRAH—ABRRKTLE,
BARA xR E UNX 44728 “traceroute B 47 £HUbit” BT,

# F traceroute &) B ARG T ALFE AT R 4k

http: //ee. 1lbl.gov/
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FATHTERRENRBHBZE, AWTEENERURLFTEERNEE
SHRE—FIG R . LY EHR A ERFRME (ICMP Echo Request Mes-
sage, JKF8), T LB KT SR ALK FR A E %R M S (ICMP Echo Reply

SEme ARy Message, 3 0), Rt ERMAY ping i T BRI MBI
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EHA BAEHABI EHNBRE X,

ICMP EI3%558
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E—
1
{
? (@ ICMP Echo Request

@ ICMP Echo Reply
HEiR EIReplyBERT Ao
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¥ ICMPv6 #1375 DNS IR &8
fBATHEE, BN XRLEBE
55 DHCPv6 ‘B A#E K #E KT
A% IP ik,

ICMPV6 $HIRIH R

75.4.3 HMICMPER

ICMP R ##l M & (XA 4)

EEFRE RN EAT, 8 WAN M H TS BRIMEHIEN
&8, ICMP JFRMHIH S B EREN T EMXFIIEFRL . LR H S RESR
PR ZBIEA, HEEMNFINBRAFEANTMIEE LR X6, TR P AR TR
Hik &% — ICMP JF &3l (ICMP Source Quench Message) JHE . WBIXMHEE
B EVEI T RN KRB R E T HENERL, AWTITH IP K5 IE
Mo ST, BFiXFh ICMP ATRELSIEAAFHMEERE, —BABEA.,

B ICMP s B EME (XA9, 10)

FEATFRASECHENETHREHLS. Y—& V&L ICMP B HHF
3K (Router Solicitaion, 28 %! 10) B, B e #% WK E ICMP BEl S A& H A

(Router Advertisement, 25%19) #F#Hl,

B ICMP M it HE (XA 17, 18)
FEATENSEEABEETHFNEDNERL. 7T RIRLE B iR VS5

8 & 3% ICMP bk B RIE S (ICMP Address Mask Request, 5% 17), R
TE B ICMP bt FEFS M2 8 (ICMP Address Mask Reply, 2$% 18) 3KERF
MHEBEER.

75.4.4 ICMPv6

B ICMPv6 4k F

IPv4 o ICMP {UER—AMBIE RIS IPvd, UYL, 75 IPv4 BHHH, BIGE
WA ICMP, (ATTIASEHL 1P SEAE, 4ATH, 72 IPv6 o, ICMP WIERIRD X, 1
FWA ICMPV6, TPv6 BETEIEHATEH B .

32 IPv6 o, M TP ik i MAC Hulk B9 HhiSUMA ARP %6 3% ICMP H945 B
RIHB (Neighbor Discovery) . XFHERFRRM B RS T IPv4 i) ARP, ICMP HE
TR ICMP B ol 83 M B ST — 0k, EEFREAHRE P ikt
eeY .

ICMPv6 0§ ICMP KB AP —REHERHE, H—LEEEHE. &
#0~127 RFHRMEE, 128~255 RFREME,

A (+HHE0 w &
1 B#RARA[34 (Destination Unreachable)
2 itk (Packet Too Big)
3 #Bi} (Time Exceeded)
4 ZH(FE (Parameter Problem)
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‘CMP prempmpn A (R n A
128 [E %GR G 8 (Echo Request)
129 EIXREH S (Echo Reply)
130 LB YT 2E#] (Multicast Listener Query)
131 L3R4 (Multicast Listener Report)
132 LBWITZ55 (Multicast Listener Done)
133 Br e 89SR4 8 (Router Solicitation)
134 Bl 28 /A48 (Router Advertisement)
135 SBEFRME (Neighbor Solicitation)
136 SPIBEHEI B (Neighbor Advertisement)
137 EEMEIE (Redirect Message)
138 AR ESRS (Router Renumbering)
139 {5 8## (ICMP Node Information Query)
140 {5 B Ri% (ICMP Node Information Response)
141 RABEERHERIE (Inverse Neighbor Discovery Solicitation)
142 RABBIFEREEME (Inverse Neighbor Discovery Advertisement )
B AT ERE

Mol o R ICMPv6 A7 133 EHA 137 ME BN MEEERER . XHEEHRERE
Y 1P LRSS AR 8 EXFIPve B EFXRERENER. BEERELSHATEM IPv6 Msit 5
tekHa, R-2t8  MAC HhHAUXTRIE R, FFHM4BE SN B84 MAC il . 48FE R 8 F

#o

IPv6 & Hht Y SEBEH .

FHlC
FHA ;] (RZIHFFPv6)  FHID

© UEHDN BFASBRAEBERRHRNER, EREHNDHMACHE,
@ FHIDERFERRE LW B ERWMACHHEEN S EHA,

B4, B F IPve I T BIEEN K ZhRE, BTLAZERA DHCP R 5538 85F 5
THABSEEL IP ik i B BRI, WMRE N BABEFH ML, EH MAC i
BB A b B R (4.6.6 7). MZE—MABEMSFHMEIREF, TN
B e 259R78 [Pv6 ShHEMRTE RS, /SRS W By MAC sk # T8 E . BLAFAT LA
I P B AR TSR TH B P B ol 28 E S BT B E
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SkeEiEfE" o

o XREZEPMIFER
TCP thgy £ B8 UG 7 R T B F IR, 7E SCTP R — A EEH
AT

o TTLAE LIH B AR
BEEFRREL, FoBEER.

SCTP £ A FHATEIS AL Z B AR R L B/ME B, X8/ NRL
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VRESN NIC BRI AR & &
9, BER—4 NIC 4%
B, REF-MEBERTHE
£ NIC BT URISEIE R

VRAEE R —F, TRBAM
Al B S LR L (F
WH) ETREN. MLk TCP
B O3S %), LA TFRC 2
SEHARAE B RAH—
iz lk

FHSBRRMERIESR (Chunk) , ZMMIRREBR— MR,

s, SCTP RAXREZEMR EURBRESA IP HAKER, SEEERE
F—&ENEEZFMBHED . B0, LD o iREE AT LAE 8 LUK P SUAT DA%
BIL LAN,

FIEd LUK MAIEL LAN B, 4% B B9 NIC £ BRBIA R & IP ik, #17
TCP&fR, WRITHAERMRUKM, TEXTHRATL LAN, RAEEES
BWTIT. B SYN 2| FIN @R R —4 1P #udk,

SRMZE SCTP BHL T, BT LEEEA IP i R RN #TEF, Hik
BN M BLE R Y LR M 5 B4 LAN ZE T4, e REERA P,
B LA SCTP AT AR R &£ NIC i EHREEATRGER " o

”6.5.3 DCCP

DCCP (Datagram Congestion Control Protocol , ${#ERFELH HIL) B—4
BB UDP W53 2 M E thill. UDP A FERFINLH . ik, L5 AEA
UDP RERBHEQMNBRES LIS, THRMFHESR, BIEEEH UDP tuhix
BHFE, MXMURTFEARBREE RS ZHES, FRELIT DCCP X
30PN

DCCP BA T JLAME A :

o 5 UDP —#¥, RRERMARBIEM AT RIEER.

o BEMERE, REBRVERSMAEENLE, EETMBFEZELRL
AR,

o BERIEMKIAIEFOLHITHER S . [ DCCP (RFC4340) RiF7ILAMR
B S REENRM T TR EER, EMNS3IR “ZMel TCP (TCP-
Like) #HZE#H” 1 “TCP KIFFH#EH” (TCP-Friendly Rate Control) "
(RFC4341) ,,

o AT HATHELEN, BBuRkEIE IR EBIANE (ACK), ZEHIAN
ERBATERS TN,
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UDP H&fR#N

UDP SERMR

Y0, REMENSENHLY
A, FRHMRXNMAR, ¥
AEREEHUR, FTREE
WeskiR EMEFRIAS R o

v 7 UDP-Lite (6.5.1 %)
f, &% F B & A Checksum
%oerage. RRRBMGTE
pleX-: 1Y

VERETHEVNBEITHE S
A2 HUBERX, MERR
FHR 2 FTAGE A 1 #9300
TR, REDEER— Y
LEHE 7, BTREHERE
RE%, MAERXHEATO
TUEBHERTAR, BLE
A0 REBHARRBNER.

REMITHEPEAN
UDP {588

VB IP bt 5 B4R IP itk
1PvA $h 4t (IR T 882 32 {1
2B, S IPv6 iR ERAR 128
frF B,

VEFERD T HEMK, —&
HNO0,

V1ML RIZER 0 (A

0). Zi#flHA 11111111111
11111, 53 & B % FFFF,
it IR A% 65535,

VAEDMESSREMIBZS, AT
HTBELHNLRTAER
1 A9 ELASHFE RS o

[ 6.24 B7RT UDP E¥eMR. BREBIEMELSTER UDP E 3, UDP &
WHERO S, BREOS, GRARBMER, '

olIIIIlllIIIIIII1516IIIIIIIIIIII|191H:'4§)
FROS BiRmOS
Source Port Destination Port UDP
ke R o
Length Checksum

#¥ 12E (Source Port)

RARRERRAS, FBRK16 I, XFERETEN, ANTHEASRERR
08, BAFRDSHEEZFRHEREN 0, TATFARERREMNERSF
B #73% 2 % (Destination Port)

RABEBORRO, FRKE 16 i,
| &K & (Length)

BFBBRAET UDP MK EREBEMNKEZM, BANFEY (8 1%
)o .
R ¥ Fr (Checksum)

KRR TRE TR K UDP HHMPER W R, EHERBME, mE
6.25 fiiz~, Miin#e UDP thE#5 UDP HiEMZal. B ERSE — A m—4
“0” LK 16 £5. A UDP KRR MFERRENR “07, RIFLL16
HA S BAL AT 1 AOAME T N, FRKETE BN 1 MAMBRIIE ARRHMFE.

OIIIIIII7I8IIIIIIl15116IIIIIIIIIIIIIIPIHSQ%)
TRIPHuHET
HiRIPshE"
o Bits S

B EYIEKE UDP BUREHR LG, M IP EERIRA [P #uht {5 S0 UDP thigy
W, EHORRATE . KRAFERNERRRANFBEUSMNIT RN 1 KHMD
o BHit, GEKRAFRENNTAREZMERN 16 L2y 17" 6,
F &N BB EE R IER R .

535k, UDP A AT REARFIRCIR AN, BURY, BBAMFEBAFHEA 0, XMFL
T, BFAHTRRAE, HICHERTFRT MMM, AT LR R SR
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REEE, R, R UDP HEYO-SER [P BHA IP ik BBHK, B4
X HAE FEERA TR, Fib, EEBRMNP B EEEALReE,

B Wit Ehit & UDP (e ifaE s

A 2 E#ATRE At E e, €2t UDP HhH3HR? £ FEAF
M, 562 FPHNBHATHITLIHK,

TCP/IP PR | —A#ATBEHERATES X2, ©MNoNA “R
IPbat”, “BARIP ", “Bao”, “BiEo”, “HNE”, K@,
EUDPHERPFRESEMNEPHAER (BB Bifrte), £ T#H3
RARESEIP HHE,

BEFS AGELBARESFEHLAMGERR? RER, XK
ATHASFEBZKOHERAKRI G, Rk 6L AHKIT o,

ATBEXEFE, ALZRIE—NERPLENS ARNBRT
EH, Kk, ERERGTEFHIANTHEHOBRE,

stsh, IPv6 P o5 IP HHRE AR B FHE, TCP & UDP @it 444 3,
B S AKFHITRE, A ERAFREIP THRFRTEAEALTH
ReeBRETEGBEEEH,
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TCP BIBBAER

]
TCP Ei#MHEN
6.26 B T TCP B, TCP HHAHLL UDP HFHELEIKBZL,
OIII3I4III7I8IIIIII}516IIIIllllllllllpl(thﬁ)
B3RO Birm 05
Source Port Destination Port
;2 7lkEs
Sequence Number
L NIE =
Acknowledgement Number TCP
YR | RE E= BAKAN L
Data Offset | Reserved| ~ Control Flag Window Size
Lirdigil BRdRH
Checksum Urgent Pointer
BT (KEWAE) 3
Options
TCP
B

F4b, TCP HERARMEKEMPIEKERFE, AT IP B TCP MaK
B TCP WKW MR KE
¥ 25 (Source Port)

FRRRERRAS, FEBIK 16 i,
B #73% 0 & (Destination Port)
RRBBORKOS, FBRIKHE 16 {i,
B 7% ¥ (Sequence Number)

FERK 2 M. FIE5 (FHEBMFS) BRERZRBENMLE. BRE—-K
B, BB —REBEFEEIKRD

FIIEARSM0 1 FFER, TiR7ERR % Hent B S AL A BB BEDLEUE I B
Widk{E, Wl SYN SAAREECREN. RAEERERASENFIHRRMBIMEB
EH EFRBEENALE, MAh, ERE MRS KX M SYN @R FIN @&
RN HHIE, ERUSERN—AF MM MNFFS,

B #AN &L (Acknowledgement Number)

BrAN &S FBRKEE 32 1, BRIET RN ZKBINERENFIE, b,
EREEKRBRIANE S — R LB, ZXmBE XA UG AT LA
HEXANFS LRI HERE 2 8IE I
B $iERH (Data Offset)

BF B FR TCP B MR Ee A B M TCP MBI FF IR, HRE
AR EEE TCP BEMMKE, IFBRK4 AL, BN 4FW (BI3214), AE
FERIFBATE, WA 6.26 fiR TCP WE R 20 FHK, FHHHERBEFE
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VX F CWR iREMRE RS
%5.8.4 1,

V% F ECEiREMREHSH
5.8.4 %,

¥ Synchronize Z & 8 [ % #9
BR, bR BRARIEEMN
B, FHSHPARESE
RIEFRL

HREHN S, RZ, WMRZEFERMOMENS, RN TCP QiR —FF 53 20 F4
K 1L#ER R TCP H&#F, K TFHIFS N TCP $idE,
B %% (Reserved)

ZFBEERATUEY BAEER, RKEN4 L, —BRZEEHNO, BEIE
WBNEEZFERANO, HAMALSHER",
Bl #%|4r (Control Flag)

FBRKN8 I, B—MLMEZFEASHN CWR, ECE, URG, ACK, PSH,
RST, SYN, FIN, iX&sf&hilinidtmissiti. YeqIxns brER 16, B
& LI 6. 27 B,

0,1,2,3,4,5,6,7,8,9,10,11,12,13,14 15 (t4%)’
C|E|(U[A|P|[R]|S|F

KA wE WIC|IR|C|S|S|Y|I

Data Offset Reserved RIE|IGIK|IHITININ

°

]

]

CWR ( Congestion Window Reduced)

CWR #5%& " 5/5HK ECE 4R %8 F IP ¥ #FAY ECN B, ECEfrEN 1
B, MBI FERHER O/,

ECE (ECN-Echo)

ECE #3% " #/8 ECN-Echo, B2 | £ AE X T, WX 21X 30 8 M
SKAPE, ERBIEIERK IP HEH ECN 25 1 B TCP HH 1 ECE
BHR1,

URG (Urgent Flag)

B 1A, RAEPEFERZSLBHHEE, W TFREESLENE
%, SERERMESIEH PERITHERE,

ACK (Acknowledgement Flag)

B R 1B, BARLERFEREANAM . TCP MER T BRI EENK
SYN @22 SMZ A AR E R 1,

PSH (Push Flag)

BRI B, RATERZIWBIELZEA RN A, PSH X0
wF, MARE METREHITER.

RST (Reset Flag) ‘

AL R 1 B RN TCP E b AR B DARFIM &R, flm, —MRAE
Bl AR B RORE R, MREHITER. WATBA UR B —A
RSTREN | M. Wi, BFERESINEREREFREVNERWE
BT, BTFIAREERERELERBHRL, FrURAEK TCP EFHREAR
RBGKEEHETT, XFMIBEAT, WRE B FEE—MEER1 W RSTH,
S EE (5 R K MR

SYN (Synchronize Flag)

FTFE %, SYN R 1 RRAEREERE, HERFISHFRIH‘ITH
SIS ERBE"

FIN (Fin Flag)

BALR 1B, RRSEASBREEERE, FEWAEE. YEEERE
BT R, SEEXUOTEVLZ AT A E 3 # FIN 1B % 1 # TCP
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ATRRMITHEM TCP
HEE

VIR P #h it 5 B 4R IP 4k 7
1Pva g8 T#B22 32 7B,
EE]QM dbuk B ER A 128 f
Filo

VEFERK THRUKHA,
—RBEA O,

V1MBRZERO0 (AX
0). Z#&IFH 11111111111
11111, +X#$ % FFFF,
381 R )k IE §E ¥ 65535,

B, BANEVXIIX T H FIN @HTHANE UG UK FEE, &

i, FEHD FIN B8R 1§ TCP BUEALL FEE—4FIN @, MR

A AR v X A i TR SR A E B RS R T8 B SRz E B K.
B % o AX/N (Window Size)

ZFBKN 16 1, ATFEMMAER TCP & H M B IANIE S FrE il B FF 1Rk
BEWRBERE AN (8 ALFH) . TCP RAMFREM AL TR K/MHEE, R
i, MEFORO0, MHFRTUEEE KRN, UTHESFHE DO KD, BXA4
BARMAR | MFEY,

B & ¥Fr (Checksum)

OlIIIl|l7I8IIIlII115I16IIIlIIIIlIIIllplwﬁ)

TRIPH Y

B#RIPHH

’ﬁ’f' ”"2“% TCPEK

TCP WM F15 UDP 48f)l, X BIZET TCP MR AITEHE M .

TCP F1 UDP — ¢ 75 H-25 8 16 1l 40 B 4% 8 F TCP D0 3. X AN B 2 35 o
6.28 FimRo. N TiLHAKY 16 A, BEERERS ORI 0, ¥k
¥ TCP RIRFAIF B E N 0, R 16 ALNBARHAT 1| MANBAIE, FHEN
B 1 BB RBARR AT,

BB ZE D) TCP BB LUS, M IP ¥ #B48EK IP sk {S B HITE TCP thiey
W, BRTRBAMNE, BTFRBATE BRSBTS M35 5 9
FDME, BRI R R RIS B P BITE SRR 16 RIRILUS, 8N RE
“16 fr2¥N 177 BBAFTREIER R ERN .

® EAREANERRT A7

HRpFHRGBREET o R BA4ER, TARKIBEELH FCS 4
FHk, RAAH 4 TCP & UDP &% B4 B foR?

L, AAkhEgEYhFasiR, TCP 5 UDP kB fe £ % —
| ##TBHBAFKRIERRAFHAKERFRERGEE,

At CETHELBRYAMNLE, WwRIBHEARY, BATIHS
BAAGFTHRELEY, BUBHESFPTLTRAALERR, REFF
FEHOTR, EZRRAPAEAHLECLEL2HTIIAREE, — AKX
BEPHE-NBHBLANKRE, 24 B HEH ., LA RAHKE
| stieAToeimain, B AW T, TCP 5 UDP R AL BRLRZE
Foit J, T AR BB H R I R T AR,
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RERKMH TCP 3£

V7 RTT 5 0.1 BB, R
REBHBNBTRI K, BX
R 5Mbps fEML &,

K& %4t (Urgent Pointer)
ZFEKNI16 L, RATE URG EHIMLH 1 AR, ZFBEMBERSER
XEBPESBENIEE . EFRY, NEERSMEMLIESBHIIRROMLE
FIEAESHRE, RO URESBRE T RSBENRRBERICETH
g,

bR ESEER THANRE, —RAETH PIHER, XPEEFENE
T, BIan7E Web RS A 5% 1L 3k4H, & {F ) TELNET A Crl + C
BtERSA URG R 1 MM, o, REEHEAERREER S BRFRE.
#% 3 (Options)
HEITF B FIRE TCP fsmtkiE. FARBEERE (HHKE) #TE
i, FreARKER Ky 40 FH5,

F5h, EMFBRREREI N 32 NG, RARREMNETME 6.3 fr
N, BATA PP T R TP

KE KE B OX RFC
0 - End of Option List RFC793
1 - No-Operation RFC793
2 4 Maximum Segment Size RFC793
3 3 WSOPT-Window Scale RFC1323
4 2 SACK Permitted RFC2018
5 N SACK RFC2018
8 10 TSOPT-Time Stamp Option RFC1323
27 8 Quick—Start Response RFC4782
28 4 User Timeout Option . RFC5482
29 - TCP Authentication Option ( TCP-AO) RFC5925
253 N RFC3692~style Experiment 1 RFC4727
254 N RFC3692-style Experiment 2 RFC4727

FR2 B MSS A THERE E RN ERABKENFRL, XETHFX
HMOBRIERS, ’

EKRIWEOY K, B—ARSE TCP FrtBREM, TCP HHMHEHOF
BHA 16 i, Fih7E TCP LR A (RTT) A, REBREEK 64K FHH
PR, MERATZ®ET, #ONBEKEATUYRE 16 FY, hik, BEE—
A RTT K MEIFE T, BERXRRNELR,

A 8 BHEEBFEET, ATHREEFPWNFIISHER, FERILICH
BiEEER ZBINEE, 32 MFFISHEFBSRBEEAT. EERARENN
BINET, B T RS TR B A [ 45 50 0 B B 72 P 4% o ) — MR R B S B
B, MINEBECRNFTEFFIS=ERBBEMRLE LA RER, T BLXAHE
BRIRE, SIATHEBXAEDR, ETUKSHLFIS,

KA 405 ATFHEBEHIANE (SACK: Selective ACKnowledgement) , TCP HJ
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VXMNEREL RIS HOR
EPRENOIR. AHBHTE
ERMTR AARRBERY
FREINBIRRANF S TELR,
EFNE—MIRS.

WANE—RAA | T, NREERBU “BFFRET” BEMESTE
HAMEEE. AT XANE, RTUAFRK 4 RE “BFFRE” Ik
%. AERGETRELWRRN, FREEERNERE, NTHERRENENE

in 8

@ WA/ SERL
TCP AW RABSLFRET 2R N Fopli A kE, BRERKSEL
AT, GOXANAW, ZERHEZRIT 4%, RARZKELTHAX
#2F:
-V
Tmu_RTT

BAEB DA 65535 £, RIT 0. 1%, HLARAELE T, &F:

p 65535 (F¥)_65535x8 (rhik)
e 0.1 (#) 0.1 (#)

=5242800 (bps) 5.2 (Mbps)
AEAXET 1A TCP #4ZFT b AE 69 R K Bnk & 4 5. 2Mbps, 4
REIHAMAALERF M4, IAMXGHLLERNATEAN
ERGR RS FE, LA, £TCP ¥, 5HEA—NEBAL MR,
BRENEBRERBELRHNEFHOMBEL T, £ Web I EBP—#&
LB ANELINAELEBRREEALT,

|
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i E S

EEBRMNERR, XRESRHOLANEHN, AT, BE$H
HNEERY, CEEETSEMNBRBBBELXBBHREN. @
REXAHER, ERBBENRR, XAESEFHANRHK BTN
AR 3K T B% B 2 A Th BE A AR SR R Mo

183 )=
<N HAE>
6 SR TELNET, SSH, HTTP, SMTP, POP,
: - SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP....
5 &iFE
, C <fEWEs -
4fetR TCP, UDP, UDP-Lite, SCTP, DCCP
- <M =>
3 MR ARP, IPv4, IPv6, ICMP, IPsec
2 iRskE | . BUKF. ELLAN, PPP----..
e CRRLHSE . Tl e
14988 '
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V¥ Static Routring
¥ Dynamic Routing

i

WS 5 G

% B 45 1 B TE 3L

77.1.1 |Putit 5E& =l

EHBRRR B AR PR S TR, AT REESE M E Sk B3k B
WEL, BEFUHERPHTIERBELR. XFE “ERKITE" R
BEAT B b T M 0 o 4 R e

B AR RIERE B #2 M R (Routing Table) #EBIRM. EARYEHTIE 0 B
A BREVLE IP Hak 5 B iy 32 5 R LU AR T — R B 8. B
I, XN EBPEEERRNICR -EEERTR, BLERAER, JEARE
AT RETERE Bk B AR EL.

77.1.2 BSEES3HEHE

Mo, REXRERGEMERRMSHROB? BhEhlows s’
PITPREE,

BARERIEEARBEFEHSM IV PIFEEEFERBEEN—F T E,
ShAAR bR I EE TSR P AR EREEHE RN —F %, X
L677 RERAE B4 B R,

HASHENREEREREREFITRERRHN. flin, & 100 4 1P MEEf
%, MTEREIL 100 MEhEE. FE, SHN— I HHME, AFEHXA
BPEMHMAFEEREENANBEmMS L, Fit, BSBHATEEWRMBL
M, XEH— B MATRRMEER, —BERENEhSRERRE, &
FETEAHBSIREREH TR, AAEEERATFIREUEAEIKEENR,

AR

( Static Routing )
i BREHESA

PANL 2, R AN
ﬁ%ﬁgg P B epbitciime oy }%mﬁﬂ%ﬂ%

{58 PRI o 2 L UL B ST 0 o e S A T e S

- R RiEE
BhAEEe
( Dynamic Routing ) RA. ik
B 2A |/ B& i A5B
) = o

5

MEARERD. | | WEARERL. |
RSB, RSB, } Behiaf

Bl AF Z IRIHEATBE e fH B 938, Bk aR B DA
BeifEhlR, FHFRIEXARETE SN,
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VE7. 2 hgytel, RPAER
FRANER TF ERIFH0E
17, BlanEeak C F1Rkeaak D
ZEMBEERE, BARELE
E®IH,

*EE%EBWDLB‘&#&%EB
"R

RSB MIELT, FEAMAREFEEHN, RRESBRNERE
ESRGEREREHNUNRBEERRR, FIIN7E RIP WELT, EF LT

- WEHRE. TR OSPF HATRIFMM b EHe, RE TSR EIL.

WSRA —DHH BB AN BIRA B R4 AR, BRI hn 0 4% B0 B el 2%
EHT—ASHE M RENT, MARRREBSHEIE, NMERERLMKE
Bemas EHTER XM TRESMBESHME, RAZDNSKH BRAR RS
BREERAIHEK I,

GLH, M E—BREdE, REF-IMATSNEMRERE, RafEasns
BZERX R, BESNRBEMSANER, BbdA T REGXEEHHE
EXHMBENEREGES, SSHSHBERZEAERER XLTHRIHS
SBERBHR—EBRER R,

AERBEHE DRSNS, FEREHAET—F, TLFENAGEX
A,

77.1.3 ZhisEBRYEM

SHEHEMET.2 iR, SAHESKEREEECEANMEERFEE, W
XEEB AR —HRREBA MG, EERNERT RN, BHE
IR WBRBIETRT . MILARBtrl UERE R P HEaT ",

o @(192.168.1.0%0

|1192.168.1.0 \ 192.168.2.07&
EXA, X

L e

@[ 192168201 | D[ 192.1683.0
192 16830iE FEXH,

* Bk () in‘ﬂ%ﬁhﬁﬁﬁi?;bﬂ‘ﬁir‘]
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B7E BEAHY

V EGP 245 EfIBE At il B
%, WAESHERALTE

EGP

]

IGP

% e ¥5 1l 56

FEE IP MEMER, RENFTAMESE—EHEANTENE, EHit, AR
PR BRI HIRTEE ¥ A IGP (Interior Gateway Protocol) #1 EGP ( Exterior Gateway
Protocol ) ¥ BIRHS T A4 B £ B8

77.2.1 BNEBRMBEHEARNY

EERMEREHFASHOALNMN, FMUEHEESAHEN, EEZQERH
FIMERARANER. BEEEE, ARAREEE, 8MAZARFETLE
X R, ‘

7.2.2 BHGRSGSHEHBIY

A MBI EER T, EERRCVHAATBITRE, BibE Ml
ARV MG E BB LN T ERARME, B TRS ESHHEBME™
71, BERLVFMALYVHERSHEEWALBENIRITE. WEESENPELUER
FAEMZEREES ., EXMIRET, TR B XS A B Al P 55 A W 45
WY, EALMXEET ERWEHEREREN, XFLRINWBEEERE, 819
AMREARWAE, BAFELSRBAINR, WAINREE.

52 B C BB RRE, LU — RN PERE TR AR /NN
M EIEHR S (AS: Autonomous System) BRBEHI1EFEL, (Routing Domain) ,

O HI¥A &Y (AS: Autonomous System ) ISP: Internet Service Provider
.:”"“":‘, B8 RS ARISPERALR I @ IX: Internet Exchange
""""" ( IEBL AT AMEFIIGP, )

NOC: Network Operation Center

EGP: Exterior Gateway Protocol

---------- IGP: Interior Gateway Protocol

WRIHWRSE, KRML%, ISP (ERMRFRERE) SHEABKE T,
FEX ML R ISP ER, ms, BEMEENENEER . 25 EHE kb
BHIARRTET, RIFRE IS AT RARR BRI BE
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MEABIKIEMEE ISP (ALY, NWAFREEE R MR HET R b E
e, MRFHEBEXNEN, SAHMERETRAEYW, REFISHE
HSEMASHEHITER.

BIARGE (M) ARSI dRAK RS AR L, BF IGP,
T B 6 FR G52 [8] 6 B ph 4815 SR P B 3 ] B el 1L, B EGP,

»7.2.3 IGP 5 EGP

WETER, BEEBABA AR, —RKEIMFRLHIL EGP, H—KR
AER R & IGP (Interior Gateway Protocol ) ,

IP stk A MR FENES, ENEEERD . ECP 5IGP WXRE
IP ik REE R A EVI WX REAMZAL . BEAREE 1P bk o P& 7
P4 2 B HEAT B E S . AR EWLER 4 2R 6 B R EAT BRI — B, PTLURSE
EGP FEXIRMZ [ (= ISP Z[H) #ATHEERE, trl IR IGP £ X M4
AER (ZX ISP AER) AT EHLIRFN,

B, B P4 EGP #1 IGP BiNE R, WA EGP BiRA B F i F b
BARRALHMZ RRER. BA IGP YA AL A AT 8T EE

IGP £ Uf#iF§ RIP ( Routing Information Protocol, B&HI{EE HMY). RIP2,
OSPF (Open Shortest Path First, FFINBEBBILE) EhZHiL, 5ZHxT,
EGP {#i fi#9& BGP (Border Gateway Protocol, if1FMXHN) il
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B B 5k

¥ Metric 2% & SRR 41 B
B IS PEEMA AN —F
iR, EEFEBHEED, R
mawﬁrrzgamﬂ&maea@

i
BEE A

Wt U B U S

YRAS—ABABTFHHRAR
g{,ﬁﬁféﬁﬁﬁf«%*ﬁﬁ E#

Vhlk, OSPF EE HFHM
KABATERNRE, R
BEEHER.

BEHERAEMEENEE, HPBAEREHENENH, REEmE
(Distance—Vector) HEEFEEHRA (Link-State) E:,

77.3.1 EEEEHEE

BEREREE (DV) RASRIEES (A7) RU7HYE BiFM%st B i E
BB 9— R |

BMEAR
BERSH3

e |

BMEAR
BERI A8

AR EEEN
AFTIRIMIFISEA, A
FEBEE NS, MAE
BERS N3, JFORANML!

BEEs & ( Distance-Vector ) it BERY
S mgeEEt BirMEnge.

B AR Z BT LA AR PR 8 7 M R BE B ARG R, FFURXEERN
EAHHI R IR, RO PR, A h T RAERM RN
BR, U YMEMERBMIIRN, EREBRENBEHFERZNTENE—
SERFIEDY , AR5 KA B R ERRE A

77.3.2 $ERREEX

SERRIRAS Fvk R B 57 T M 4 M A BOR 7S 10 SR b 2 AU el 3 R R 1
—FT . W, B SRR R RO 1E B BE T IE M 0 B el e

BB RS B SRR B AMR, EASA W% TR S
(RHY) REBRENARTAR. B, ZEEH—IMRERRRARESH
B EA S PSR B .

TR RAE R A REBREHANGER, M TFET—SKHE%E, A%
MR e —RE, HI, RER— & Hh 2555 H A ph 5 R FIRE A B el 3 0015
B, REREABHBEMBEEERERN. RES/ Bk BRI S b
MRS Y B R, BT UGB 5 BB — MR E AR A, i, EMERL%
SHAERELR, S EESURSREERNEREER. HTRE 0B EEE,
AR —ME A

HTEI RG], SRR 8 AR50 R A0 1T A 0 45 1R 28 2R BB e
BER, X—ABHYEZ, BIRE I TAEE XTI EROMEEHRT, &
HEAAGEAEE BBERE CPU ALEE A FARIONTE"
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HERRIRTS

ViS4 EGP FR K 4 IGP
5 EGP gy 78 EGP, T ¥
—HfK EGP RIREERI L,

ILHER BB AIRR

W BRI
B, B2 AR
% F it B T
()
O

$ERPIRTS (Link-State ) H % o 85038 P45 B EEHRIRTS,
FHREZE NS BT EE BIRFSHER,

77.3.3 FEBHEHY

B AR SR, R 7.1 51 H T B M ILFEE B ML
Hep, @i F EGPY R3ZHf CIDR, IZEE LA T FIVEIBE M BT 51 2 182 i
To EUEMENHHEHANE RIP, RIP2, OSPF, BGP Ly AR,

Brathite . | F—Bihil P A EHREE TEFRA
RIP UDP BER I & BA AHLA
RIP2 UDP EEmE A AHLA
OSFP P RS A L
EGP P R pupl P ARHLA
BGP TCP PR & pup] P B!
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RIP

RIP (Routing Information Protocol) R FER M —FEEHN, TEHET
%@@g&ﬁ;ﬁg LAN, i BSD UNIX fE bR 24649 routed” SRAI T RIP, [tk RIP 783 TR
Pe B Ko

V7.4.1 T"HEREEEER

RIP ¥ B mEFIEEEYH G0 —K) MR %, MREE KB HbEH
58, EERSENF. A, XETHEHTEALSEN, Fit RIP LE%5H
5. WRET 6K (180 F) MRKBIBBER, ALEEXHAELE,

BE e #EBE]

RIZE ARYEE
B2

B 2EDE|
M4 AREE

BA3

Mg EEE A |

2 O

BeaRAZ) Bty 4B Z]
P4k ARIEE PIERARGEE |
BH1 BiN2 B3

@ 308—¥k, #EHCAMKEEER B,
%%E%ﬂ&ﬁﬂ%ﬂaﬁ.ﬁ%ﬁ—ﬂkZﬁéﬂéﬁf‘ i
LA, B EREEmRR.

77.4.2 RIFEHEDEHERR

RIP TR M BHIERERE, BEE (Metics) WAEMN “BiE”, BE%K
R8T KB AR 4. RIP AR AT R @ Bt S BB B % R B B iR
IP sk, WNE7.7 R, RIBEEMBRERIERMER, B/ B B4 R
BRAR B ERIR,
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REEEERERES
B

VUOREERE, BARER
BENABRBHBMBRIR
B, BEREERE—IHR
REMER,

R B 1) RO P A B b i R

FHB

--------------------- 192.168.3.0
192.168.3.1 192.168.3.2
192.168.1.1] | 192.168.2.1 192.168.2.2 192.168.4.2
; 192.168.2.3 192.168.4.1

----------- 192.168.1.0 ~--+teeeeee----192.168.2.0 192.168.4.0 -----
—d Preg#%D

IR RS KRR AL B 2
HXL AR TARBE, T4 RS

—1 e

77.4.3 {ERFMIEMEH RIP 418

RIP BRAZHTMERER, B LUATERATFMEDHMERE, RNt
EXFMEL TRBEERUTILL:

o MBEOE IP Mok Xt RE 2y 2678 h M ik /5, SiRER BB F RN
Bty SR AL ) TP Mk BT 0 5 3678 ) 0 PR 48 Mk 51T Lo, ISR T
HIRIZE kAR R, AR50 A O B0 P4 sk K BE S

o MNRWEKMAEMAAR, AL IP bk 5538 BT o 2 i P 4% s ik 4 BE
Ao

Biin, BeeAvEoEe O bR 192. 168. 1.33/27, RBR, XE—4 C Fil,
5 R TP Hhk 4028 2 B9 R 4 bk 3% 192. 168. 1.33/24, 15 192. 168. 1. 33/24 #f
FREH) IP Mtk FMZ M AR 27 AL, BRULZSMasbat, WRASA
Mk ) 532 BT B RE B I 4% st 4 B o

ik, RA RIP TR S H E R AL RERF AR —&, B IP ikis
RN F BRI s R, M PI%HhK BER R P3RS
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RIP 5F M58

V30 IP sthith 5y RRRAIR LS
UL E F R A B
&, IELKANRSIMER O,
WZAOFM; mMRI1, W
H2A1FR. BEIRNR
0FM5 1 FMI RIP L
EER. (BREMNTUHA
;gl% #0 OSPF A R B2 75 3%
D)

“BEEH 16" XMIAR
A%&‘lﬁ@ 120 #, —BRBid ﬁ
NtE, ERESWME,
ERE, EAB#IB]EI—ANH&
BRU SR i Bt 88 ( Garbage -
collection Timer) #1T AT
-3:9

- Ee
[192. 168133/27 | [192. 168165/27 ]

BEERRRARIBE BT HIR
Pt ik" B M
ISR MBR I BRAREO EIP 192.168.1.32/27 BEEERA
Hilk I AIRE, B 192.168.1.64/27 Ji2:95:E 7N
EHR—A %t 192.168.1.96/27 B ARB
192.168.1.128/27 | BxHiB%C
, 192.168.2.0/24 BrEEEC
MARAE, Bil15k 192.168.3.0/24 BEEIEEB
HEFAR M4t AR AR 172.20.0.0/16 BEAEB
10.0.0.0/8 BEEE%B

#7.4.4 RIP R TERAILIE
RIP EA4T R AT A I FFA - '

o ¥ B B ETRE R B B E SR HHAT .
o —EUNMBBEITT, BTk has, FHabbkmaSdptnT s
MMLEE 2,

A, EWRARRIF I REFE— LR,

WME 7.9, BhAs A KM A KERFRRERAHEAEB, Bids B XUHA
AR BE 5 B AEFORMEERE 0 1| BRfS R A BRI A% A M haE C, BEX
WS PI% A RETHRE.,

Bemat A BRBEEINAC 5N A WERCLEWIT, THEEME AKERER
EHBEES B, ERESKEIMELE B ELRAMHE . XMERBEEE A RIA
X B CHERET LB B B A B BIARIL A,

BRI AT RHERES, XAMRBPHRATERITE (Counting to Infini-
ty) o N T MBYPX AR AT LASREUL T P78k .

o —REKIEEAMN 167, HULEIGE R4 TR A, AT LA E
EEATER

° “RMERHMS[AFLIKBINEEEE SR ETRA KRR, XBBEIRIE
7K ¥F-4+#| (Split Horizon) ,
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TR e

KF5 B

o B AR

BAMIBER N1

BEhERA [ T B 4SB Bt #C

RIEA

o |EH#BEIN
& ARIBERT A2

@[ B B AT (E U I ]

AKER

® B 2$BAIN
4 ARIBE RS H2

©(ppmsmanm
SEARIBEES 3

BEEERA

E%EB%%B

O log ey 851
e AROEE R 1

BEHARA BEi#%B A BrEEEC
— 8w ——)

o

HE AL AN
REEAFRAE
m %;AO

R, XFPITEENTA LR 4R ULR UL AR . SN 7. 11 iR, 7EM%
FEREFEHIFELT

EERBIERT, KEMNERS R EENEE, BKEESSRE BT
BRMEER, YIFBAME bR EEEREN, EETURE - ERLTE
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Wl ERENTET 11 PRHEL, LM% A KERRERERN, Lg% ER
HEEHER. THEERBAESRELT, FEMRIKHE A 885 4L IEH M HH
&R

AT ROTREMBHRIXAEE, AI1RET “EHHH%” (Poisoned Reverse)
“fRREH" (Triggered Update) BRIk,

o e asBEIM
R ABIFER 2

O|pepszaziim
AR A1

O | e 25CHIR
2k ARIRE RS 92 & ARIBE R 3

s SRR S

B i 2$DE FI4%
ARIBEES A3
#%B

LB — .

=

HIB R ARC %m#n ) % 1 22CEIR
BHRMTRE S ARBERS 3

BHPHRIEYME T RAEFEBEEIT AR, FEAFEEXMEE, W
XN TEBERHBERNE, AR —ERR 16 KHE. MAEH K
LB ERRERAN, RERF30 BTEYLAREHEN—FTE, B TXHEM
Tk, TEREBEAGERT, WLAREMGRAE S LIGERE iR B Rl

O(amkAmE
BH16
BUPRAMR TR

B RA
3,
MA%»E

O(RABIEHRE o
BEER D

B RERAT R, ATLMER S R R 30 R —K
KBRS, RILTT R BB RE R BB,

R, QRERTRRERLFN BT, E—TRERBIHREHE IR
REFET, BEFREEIN M RENRERFELE -BAEKN, N THER
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XARIER, BHIATHBERMELER, £ TRRAEW RIS EHITREE
BIEEEE, ik, WLIRA OSPF,

77.4.5 RIP2

RIP2 WE/ER RIP 5 IR, BER7E RIP FAMEH LS T LR MWER L 317
KBREH—F. RS E R TENGEAME, RE0E W T ILAF
R4S
ERE

RIP o %45k iy 8% 2 [B] Sc e i e 1 BB SR AR B OB, ATI#E RIP2 LA T
£, SHAMUBLSTRENRE, B8/NTXHITXENHEMRE,
XFHTFRED
55 OSPF 25U, RIP2 XHF7EH MM BE R 1E B P IATNEBREL.

B 3% b

5 OSPF R IR, FER—AM%Ha] LA 24 B £ 4 RIP,
B s mARE

W H AT BGP 53K18 M e By 42 (5 S8 RIP /384 AS A,

B & 1R % 4

5 OSPF —#, RIP ¥t Him. RATEHCRBEIRGIXAH 4 Sl

¥, BNRHXA RIP 4, '
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OSPF

Vv Intermediate System to OSPF (Open Shortest Path First) Z#4& OSI i IS-ISY P42 H B — ik i

Intermediate System Intra—

Domain rouing Imormalen  RASEUBE M. T RASEARSHE, FUBMEME AR, WEEHT
B chia R GEARE RIEF N ﬁﬁﬂgﬂﬁﬂi E‘rﬁ'] .
4, OSPF Z# TR, milt, 47 RIP FRELIA ALK ET M
Y % B SR RO BE
HENTHOMERE, OSPFEIIAT “KR” X—Ha, KREHE—4
8 IR HETAE /NG, Bitk, TTRUR/ Bt R R BRI SE Bo
OSPF T A4+ IP B ¥ KRS (TOS) FB, LRENHhEHE,

Ait, BWEHABLEIT OSPF TRRHBE h AR ToHk X HFIX 1~ TOS KDL

7 7.5.1 OSPF R4k Bt AsEY B i sl

OSPF Wi BeRASHBE B . BAHZ AZRERRSERMNEHIMER, R
JEEARIE X MR TME B A U R

[5@%A5%$%Aﬂﬁ§4

BRI TR R B

[ WJ%A'—?E%EEEMEE&,]

SRR SEA B AR E R E R A RN T AT RS,

MR NI

HINERE A-Q 1-Q
o11g ] o{1Q )
- | | PG o

o o

B 18D AR
[ 1HQ

O] .-
O

OSPFAH$L 1B 558 i) FIA TR TN, 7T LA ek ) S 481 B A2 PR SR PR SE S O Bl o 698
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VKRR b, OB EEB) 3% MR
& (FM) MRRRE—4
Kt MEMMNRAFRE
, BBRTIREZR,

i
AN 5 55 e

VETENE D, BbR2E
3 PPP 183%,

VAR R 8% PAR E RS R
BRAEFR MM ME (Adjan-
cency) o

:;i
OSPF 3£ ®!

RIP fBE B4, BEREPTED 5 b B Eol8ir, 52 ML, OSPF
WA ELAERRT—E (WATUAMBERMN), FBREEE— T ER/DMY
BERVE B A BEH , iR OSPF LG MR LR R E R, HERER
— A BEARM B/ —&B812, InE 7. 14 XHELATR, RIP RE#FEHBINEEL
HIBEF2, T OSPF &ik#E 8 MAME/NERRR

OSPFHITHILT, & BAMEB/MYBRIEEEIE.
ROTUEERRAFHRE, FHLNAERRBERE.
' {8 FHOSPFHYB% i

LA 10Mbps

BLAR 10Mbps
=100

=100

HO04R 64kbps
A Hr=10000

_ s (R IPHE
RIPHIEE T, BB 25 MBS R,

%7.5.2 OSPF E#f0iR

£ OSPF 1, HE3% #2 B 7] — A 3% ) e phy 2% AR AR A <R B iy 8% ( Neighboring
Router) . FE—/MEXT ] R MELHT, B0 B b A8 0UR— B S AR L&
R, MEHERZATURREHEER, BRE-HEERHOMES, F)
WNFE R —AMER R T LAK M B%, FDDI %5 3% iy 880, BEA 78 B7E AT A A48 A0 B
A Z AR AT (R B e, MRHE—MEEMEA (Designated Router),
FUERPOIH BrhERE,

RIP PEKRMRAE—F, EFABEERHER, —ARIARTEETME,
—NEEMEER. ERXMITR, F—NEHRI THRE, FMEHIEE
%, BRIEXHRIBRERHFESHRBR,. MEAYMEC LA TILERER. B
A AERERAE, FRECTIM A WEHEHEE, XE—SBE LR
BT REH I

TiZE OSPF H, MRAFMERBARFET UL K S FRBKE,

E i a8 % 88
1 | [M% (HELLO) PSR 2% . BIEIE ERR B AR
2 | BiRE#R (Database Description) R ASSEENRESE
3 | BEBORESTER (Link State Request) TR ABHE B AR BIR TS (5 B
4 | EEBRIRZASEHT (Link State Update) EHERRSEERE T HERREER
5 ﬁfﬁfﬁ?mg (Link State A | s psros s M E RS
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OSPF 4R 1 ¢4 B8 R 75
£ s hIR

YHEEATMEZEX HELLO
02 3% (8 BN R T
HIRdEl, REZER—MEERk
i & B R AR A E,

¥ Network Link State Adver-
tissment, RLEERETESE.

¥ Router Link State Adver-
tisement, 2% fh & 835K A58
#®

Bo

B ARG (HELLO) MMARTEE, S Hm 5N T Rl B 1
B, FIFISUSEREMR (Database Description) ALAIT % 3% Bt M B A5 B AR A
B WRMALEE, WEERH—MEBREER (Link State Request) i
REHHIE S, REHEBRAES (Link State Update) €150 B RS 13
8., BEFETEBRATIA (Link State ACK Packet) fLBAIRF A HE SHM
BB IS

T SRE—ABUHIAE, OSPF AU AT LUK AR RIS i, 367 1L A B
EEFREEEWE N,

7.5.3 OSPF T{E/RIEH#EA
OSPF U7 HE S IA B BIL I it HELLO Bill,

HERPRERIEE
PEEERE .
CES B
192.168.2.0/24 gg%« HETH BRI 01080185 T
B Broaisnik
B 84D Pt [T BB
192.168.3.0/24 ﬁgﬁg 192.168.1.0 | 192.168.1.1
192.168.2.0 | 192.168.2.1
192.168.4.0/24 BhaRC | 192.168.3.0 | 192.168.2.2
» | B 28D 192.1684.0 | 192.168.2.3
B 3] B (FRRM)]| 3
192.168.1.0/24
BreidEA  (192.168.1.0024 | 10 f%?ﬁaﬁmgﬁ?ﬁ%
192.168.2.1 10 Network, 2457
BrEI8SB  [192.168.2.2 10 —SBHBERON
192.168.3.1 10 M%) . Bit, AE
B&h2EC  [192.168.3.2 10 B R PEERRE,
192.168.4.2 10 TR TE B B BRIk
BEHAED  [192.168.2.3 10 BFIMAFREEE
192.168.4.1 10 ‘ Lﬁro ‘
------------------- 192.168.3.0/24 ------mmmf------
192.168.3.1 192.168.3.2
| 192.168.1.1 192.168.2.1 192.168.2.2 192.168.4.2
192.168.2.3 192.168.4.1
Leren192.168.1.0/24 <ceibocmememe. 192.168.2.0/24 192.168.4.0/24 --

LAN #4510 #&3%—4 HELLO 4, IR®H HELLO BAA, WHTERER
EWFFRFIT . BikR, AFES3 K, HEF 4K W0BE) NEEMRE
BAHERC SN, ZEEHITERETRUIKE ERRAER, b TEBRRER
HETAEN, BaBaRRE N EEREESH G (Link State Update Packet) #5013
il B o 2% P RS B2 4K

EHRREEFOFTEELNBBRBSNFS: —EMELSAT, H—RE
M LSAT,
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VESXAFE R ZMNEF M
L ELSA (Summary LSA) 1
BiA & 4 5 %8 LSA (AS
External LSA) {£8.,

¥ Dijkstra 3 7% 32 1 &5 1k
&I2M E. W. Dijkstra %8, %
ik A RIKBUBAERE 120

VEFREH D X0, B L
RAFEF1 D, TXGREY
B EXTRRISA B

YURNENKRYEDGS
R BRTE, BREXB
OSPF E’J@Mﬁ%tbﬁ%&ﬁ@
PHHEFHRE,

AS 5Ri

RIZ LSA LRI 28 9 HF AR R (E B, XA P 4% 8 5 100 4% % ey 2348 %
o B AT LSA BB NP OERBER, FRX/ 5 E 4% 50 M % H
E#,

IRXFRME R Y FERA OSPF K3%, BB SRBLAR T LA B— NPT AR
AP ER B EOR SR . TTLURSEX AN SRR . SR Dijkstra 357 (B
BERILSEER) He U L B el 42 3R

HHLERE AR, B BRSBTS RENERA SR RE, &
DA B RELER B R L, Aid, SMERERITRAN, RERRN
SFEE LA B R SRS, X CPU MBI THFE LBt K

77.5.4 BRESELHITASER

HERCRAS BB B I EREE T, YMEMBEBRBAR, RAERR
BHEIMNEERE BB, BbEdER NIt RE W EE, OSPF T
DHERE, 5IATKIEHHE,

IR A — R A VRIS B/NE, E—NEERSE (AS) W
AUAEEN R, AERAEIRBHARRELTAEA - ETFRHT
(Backbone Area) , 3BT H A KIRAHERGX A ETF R GAMERE"

IR 3 T DX A A 6 o RS AR AR X A SR e 5 T X3 A T ) B e 85
MARMEHRS; RSETXKRPERKBEHSMBETREE; SHOHEERZY
B AR pl R AS A F B AR,

BIER% (AS) W HABWBRG
~ A ( N
r N X2
(R )
ﬁ%ﬁ ;%;;
L %*fﬁmgﬁ _ | <=
X150
L (EFRHR)
. J \_ Y,

BAKIBRA BB R HBEE A KM AR EE, AT, XF KR
MERER, REENKSAFHEFBERDENNER, XhREHFRA
LW KBANERRSFEEETFER AR AR MEIR, Rakdaoakxs

HARMEER R, PR B RS ITRER MR INER RS B
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HWRLE (AS) M
OSPF Bk ch 88 Fh3¢ ( , )

O HERBRE R

@ KRR

@ ETHaHS

@ ASHIRBE A E TR AR
© ASHF I AR ATIEE B AR

A, BRENRBESATRXEATNERRSER, HEXEEN
Al EVHE B R XU AU LA SR B R R B, e

BAHEA R,
: BRFRLE (AS) B
L B8 B 2 R K B )
A B e —
P Ri80, K2l RSN
B 15 L B 35C
RIDIEREER (fo6) 13
BREME,
-=p
K2
. Bireh SEEAE D BRIA RS
P P R e,
\ J

BAh, YRS R O 6 BOR3  B el 85 R — IR AR R X R (4n 8
7.18 R 2) . RFEBAATERZXBIMIBBEES . B RS0
& (EXRETRHEESE) BRIRABRERBAFERNT, BHit, BFAE
BETHRBRMMAANMENER, FUET RS —ElBHEER.

EA87E OSPF P —MEE N M, WERHTMRREHTREEE, R
RBEIAGHE, WA TREETES KIE OSPF Bt H.
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BGP £/ AS S WM
Py

V7 B JPNIC B3R iX e
AS £%,

Vb3t (Peering) o

BGP

BGP (Border Gateway Protocol) , 1 RN LML EZEZERNRHRIMA (FEFHR
EEARBIRARE) W—FHhi. Bk, BB TFINFEMXEE (EGP), B&ER
4, EEEMT ISP ZEMEEZNHY. R%E BGP, RIP 71 OSPF StR# Tt #&
i, A RRBH TR TR B H S,

#7.6.1 BGP5AS 2

7E RIP #1 OSPF HF i IP MM 43k #4478 e #25], 4R BGP MFTE
TR B A ELIR P HEAT B bl 2 o BGP B RR 4R B ol 12l % ey U 4 ik A0 T — b 9 B
HAERTR, AL ESRBEIELLH AS N7 H b

AS1 AS2 AS3

ARG BVRRG N ) o [ EERE
B I B
o EBGPay |
IBGP T
\ KSR
Pat )
AS4 EBGP B s EBGP/ PN BRI Ase
HWRAL == /
"o~IBGP |EBGP BGP ISP
ISP 93 EBOE
ISP
i, 8] ISP %®e #E
™~ e | &3 | BRRE

© BGP#H2% (HRIEBCPATH R iS5 B BBk 5% )
O {HFIRIP. OSPFLAREHARHS R MMM HER
@ Internet Exchange (ISPHIXKISMEHIE M S EREMY R )

EBGP: External BGP ( ASZZ [ #1TBGPHM i & Hilf5 B AI3cH: )
IBGP: Internal BGP ( ZEASHI#H1TBGPH hEH{5 B AT H#: )

ISP, KIBMEEXH BN MEBRRICR— BB RS (AS: Autonomous
System) HITEH. BIINEN BB ARELE—1 16 HAFH AS HE" ., BGP it
RARIEIX NGRS FAT AR B B e 3l o

Hi JPNIC & 3#) AS 455 — YR LA AN RIS 3R «

http: //www. nic. ad. jp/ja/ip/as—numbers. txt

AT ASHEME, MHMYTATHES - “EX”. AS BRKRTU
BRSE AS FESEIMLHE BRI . SHAL AS MERRHE, TTRMR—f “4h3E
B —REBLAESITES ., FRATREARFMKE AS B EANHEE
B, AETSREREENNIHRN., '

R AGIF, WET 19 PR, HTHASL 5 AS3 ZEBEHTER, BE
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Vi (Transit),

VIRETHE, RUKER
SARHIMNE IR B ARR
Fro Bk, XFPRAEE
BWRPH#EB

VEHMEARBERSBE—E
EfjE], 00 4% Bk AR T i 15
SRE, SBEENATAR
HIRE %A=,

VSRR EE iR RIS RR B
BEE, THUERREEME
BiEH AS BB

ARG R ENER
5 AS BB A BASIE

A AR H#E AS4 5 ASS HARRWFMEPH—EHTRBHE" A s, ™
EREZEEEPEMNEEIIEC, B AS2 5% A4 5 ASS tee", MEHEHR
BREPH, 4 REETE ASL 5 AS3 ZRIE T B RERA BESIERE,

T, RITEEEXHERAFPRE, HHANE BCP,

77.6.2 BGP EHRZFEEMHL

HR1E BGP 32 %k B iy 215 8 B B e 25 1M 4 BGP 7528, BGP 88 0 T 7E
AS Z[R]35#: BGP {58, WA SHTA AS B x4 BGP %#, ithsh, @ 7.20
PR BIRRYSE AS2, A4, AS5, BEfI7ER—4 AS WA L4 BGP A 2%, 7EX
MBS, R T AS IESt AT LA #: BGP (58, MFE S BCP &,

BGP ¥Rk A HInMER, SEB—NHRBLFTH AS KWHE S,
XARIG A AS BERIE R IHEFIE (AS Path List) o G0R4EXF R —4~ B ARt
WL KBRS, BGP &M\ AS B2 (5 Bl R Pt — MRE B H

TENRBE A A E R, RIP FRRAMHENH, OSPF FHRRNEAN
FMEEA, T BGP A AS i#47EEinHE, RIP f1 OSPF AERFH XU E N H
B, %EE T MERBERIM & KH 5, BCP MET AS Z A& AHTHRIEG
W K. BGP —ik#F AS BB MR, P REHEE AS Z M4 K4
AT R 4RRLEE A B Hh 69

7 AS BERERRFIRPANEEHR T MMERE, REETRZHFE AS
KRmS. BRERR—-NEZRRERBN. W, SRERERH—ThER,
H AR FEBRSE MY, 4 BGP XA RIE I E 2 i B2 S BV a5 ik

ATBEEER IR TBR MR (Path Vector) B, fENBERE BRI K RIP

i, ERTHEGT IR, FUTRRRETRITRMEE . WgEenREH
TREBI K FREE, BT RLITHRMIRE, FUSMEEESFEA—IREN
R FRS, BEA SRR RS

AS3

163.221/16
202.244.160/19

MEBEASKBIMASEERE B ITHFIRTIA BB HWASHS, FRRE HOHENAS.

AS1Z|ASIHASH2 {5 B iA31F% (ASPath List) ASI ZJAS3HIASEEHRHIFE
AS3

AS2

AS4 — AS5 —AS3
AS2 —AS3

AS4 — AS5 — AS3

B EEREN—T .

163.221/16 —) %ﬁgﬁmﬁ

202.244.160/19 —) gﬂgsliﬁﬁdﬁs
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m g R AR TRR NS HRRY
r SHAXBGAN B REWRRR— AR TES E %,
IHRPHBEEH, ARSARAS G EREAEANL EE L
Sk, Mt B 15 A AR KA 40 T BAE R P, R AR
By E T, HEEEAT IR L E A%,
B2, BUBAEF FERAGAAAE, RARIHALFEN
|%—¢Ek%%$&%%o




248 B7TE Bt

MPLS

nms, FEFHR P BFEANIBPRT EABEREARSN, TEMERCESR
R, BBHBEAET [P iht PRKICERENHITHEZ, WinicscHUxt g4 P
AHBE—NME “IRIT” OE, REREX “HiE” BHTEER. HRiCKH
BARPERRRER L H ZHIFIEZHEAR, B MPLS (Multi Protocol Label
Switching) ,

MPLS B#RiC MG MAC ik B #ex B B BB (4 4 . Bk, MPLS AEEA%L
PAKPIE ATM 8RB ETKER, MABEXEESTE—E P EZH
HITh BB AN EMILBN AT

B TETINCHE B ¥ Tkt 88 LT, BTLL MPLS il ook g4
ERPRA. MET7.22 fin, ENERLGEFREZES P NdA KRR,
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PRIk R ER S

® BB
1
s
= @ W4 B FRIPsat
) Lo
[ ® 448 EARIPHEAE ]
HITHRE

MPLSH ¥ & B934 i

DB
-

) ersmS

x‘.‘%'&" 2 . LER 7
O RFFLER

@ MIFFEH R

77.7.1 MPLS fIMEEAZNE

MPLS P4 3% B MPLS I B &9 5% by 28 1 AR iC 38 #e B B 2% (LSR, Label
Switching Router) , #5155 &M W B % 82 A9 AR E8 4> LSR MY #4847 10 34 4% B o 2%
(LER, Label Edge Router) , MPLS IEZ%E LER bt $EA #1718 intRic fMl AR
IERHERAE.
E— R IR R—A R B EE, IMRBIEERAERE—
MY FIRENER, BATTUEREHITHS . IR BRSSP BA BT
JRACRIBILEOTP  UFHRIEHGER (BAEMBEUKRN), RARTBEEM—NLFHEH L
(Shim Header) , XA F kA EHREER" .
e 7. 23 BR T EEEM KM IP MR 23S MPLS R & 3% 4 Hith IP M
MM EETR, BRQESA MPLS i, ZEH IP B3 METEBHEN T 32 ik
JEHOTRIMENETR sk (HPEE 20 HSMIRCE) . MPLS MM, RIBHRA L RRDHE
—HHTER. YBEIEE I MPLS Bf, #AKMBER. EHRIIFREINRICHE
REISNIER Push, FibRicH: R ABNEN Swap, HHARICH KKIZI1EN Pop,
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{5 Push, Swap #1 Pop
THRERITHER

Y ek FEC (Forward-
ing Equivalence Class), &#§
AFERENRT.

1Ri& MPLS JRI2fE B M
SEMRIGEL LSP

VIEMNRARDESETE
ko

VYRAMARERRECHRA
SHREREER, RE&iES
%4.2. 4 THBRGEES.

s ﬁz‘ﬂi%
(wm %)

PP
192.168.1/24

] TF [0 jee—— Sy
IPUf B R (IR o LSRN

Sl
R TFR192.168.1/246
IPEEBN20894RIC

MPLS t B iRt MR A S EE L BiF R EN R — R, X EE
MbRIC R e/ (LSP, Label Switch Path) o LSP UAT LASI 23— X — B s XF
R ISP, FM—XLLEM A LSP FK,

PR LSP AMF Iy o T LA & LSR [ B 2 4 A9 LSR 4B MPLS 17
iE, WA d B R E IR B TR . LSP BT RFAKER, MR
B 1] B TR E R A LSP,

,;
DHABFENE AN
O AR

« LSRZ B #ATHRIESE BB ARF . —RRARCHE MY (LDP,

Label Distribution Protocol ) B9 E:; 5—RiuRE B s S S5

?;o zﬁﬁﬂ‘Tﬁ’\LSRZ!!iiﬁiﬁ‘ﬂi#ﬁﬁ"iﬁ?%hﬁ?LSRﬁﬁiﬁ
(iU )

77.7.2 MPLS Byt 5

MPLS BEHATHNAP R F— R REER, BHE, BESERPHK
AR, B5EEXT HARHuhlFBE b 4 ] R P AT AR R B M A5 i kAT ELBE, REM
i B U EC I B A2 A RRHEAT#E & . MPLS MIASR, B EE KEMRICHE
B, BAEEMES, WL HEMNEESAELR . 0, HEERMNF
HETHRESTERFREBEHRA BHETLENIR, MPLS AFTERELE
BLAME B BPAT, FrEEAbBE R Bd RIEERL>. MART IPvd, IPv6 Z 51,
ST HARPMYL, MPLS (BAF AKHHEE L.

FEAMMBETF A CEREMNERE, HEEH EELI P FHFECH
Bl ETXURR, WHRZH “RAMN” (Best-Effort” ) ) IP 4L 7T LUGR A
HT MPLS @ F R EEH . A RAIERM VPN 42788,




Chapter

8

8T

Rz A %

—MERT, AMIASKETMENAEF LR LR
B ERIETH. ZENEENETCP/IPRAERAMLNTENA
i, EMNSLFOSKBKESEM L,

7 AR
<R AE>
6 mnm TELNET, SSH, HTTP, SMTP, POP,
= SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP....
5 2R
<fEWE>
4 felm TCP, UDP, UDP-Lite, SCTP, DCCP
<MEE>
3 MR ARP, IPv4, IPv6, ICMP, IPsec
2 B DKM, EHLAN, PPP------
(RS, TR K )
1 EE
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Br R I th it

ek B IP B, TCP Bl LK UDP Hhill BEfF REA T4,
EMURT OSI 2B R P H T 84,
MAEBFFRFBEN BN ADNEERE OSISHEEBFES B, 56 2.

87 R LT
osl ﬁﬁ;&ﬂ 5 TCP/IP
NEAR MR ' N2
DNS, URL, HTML, HTTP, TLS/SSL, ;ﬁﬁgﬁ
E 7]
SMTP, POP, IMAP, MIME, TELNET,
&iER SSH, FTP, SNMP, MIB, SIP, RTP, LDAP

B R X8 S
FUE MR RRFERE, 415 Web MW, BT, BEEBR. X
ety MSEIRE, AL TS S A B A TER R B
TCP 71 IP S FRWNERKMT L RR SRR, BAER MR, T
FAESUUR K T SEEU R B A TR RIS B BN
BN, EERE RN AL % I TELNET Bhill, ERXEETXFHAL
SR, AT AT A RS R R EAL R A .
B MR E i e B
P 445 87 P B R R 0 PR P RUBK A AL R R TR R T R S T SC I 44% 87 PR B S
YOR2OSBOERNE gy Y MR E RN MADNEEREEN . BIERFZAR
BERAABRORRETE iR ETI R AOSIRERI A, TR OB MY, AT A S E X —4
BB PN
BLFTT A E SRR U T RIS, BT R R %0 vt R B
FAUMSL, HMATFFRENAT, TASRAE.CRE AR o B SR DU R R R % B H AR 4L
S, XURBS TSRO,
HMYFOSIHES, 6, F7 BN
TCP/IP WM RS T OSI S LA R 5, $6, BT EMNFTANE, &
A TEEESEENSIERNE, RRBERRNERENE, FafE5%
¥4 WL 0 O S R P B BT SH B
AT — S FARATHE — I B LR E S LI
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E:) FarA

ZERER

FHARFA A ABTEEERETYB, iFHersE
EHUBERAT—FE, ATLARIAENB LEFTIEE,

7SS, Tire Shring System) ERERRNT LA TS (BHEE 1 HAE) 0, REENALRNLR
REFAEIH AN LR —NEER, TSS PEHE —MEERHEFRI TN, B
SEXE TVRERLEEHBEAR AR S MR, XBLMELTELRSE
PLARE
i, ELHM A C AT RS RBP4 5 — w5 D 8- i B B A
WRER R, B EEEFEERTEIE UNX TSRS, MU EEHEA
XEEH LKA, B UM XEHENHEITEHRE, EREFEEMA TEL-
¥ Secure SHell, NET #I SSHY Wﬂ‘ﬁ’mi}‘(o

8.2.1 TELNET

Y Shel BB RGRGSE TELNET FIff TCP f— ki, it X —REHM LR X EMSIEE
P BB D BTN W EPIT. AR E ST SR Shell MIEZ M, HE7EAM
AE, HIUEBRERZRT. =

UNIX i g sh, csh, bash 71 HEATHRAE

Windows 1 & Expolorer X &

MAC 0S # Finder % #¥/& F TELNET 7] DL AR ERRS . —RGEXWIIEE, —R—RIHFEEILE

o

TELNET & & A & 2.
Ef7. RTERMAERE

telnetZ ' ¥

geHEERE

4 »
B K%¥%¥s a
8 4 w8

O BAXFEHS

@ #FHTRRBEPHRMBEEIT— PR S E% B elnetd PR,
@ [HShell REXFAE (THFEHX—SEZTRERENE)

@ fRBMShellLBIRIMArS . PITEF . FRER

® FKEBUAShel iR BIHEER (=R — B2 RIERFNR )

® FHATITHARBEIERN S BEH L SE E S TELNETE i,

¥ & F B h BRI — 4B @ RENVTIR B E BEFRE L.

TEASAMBRE, Ry

BEBER b o

L ;Eﬁ!.iml& HTTP. SNMP 2 TELNET 2% AT B R BB Bl EME R &H#THEMNEE"
W— o
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it TELNET BR EYIEBE S SR AN T ER A CHERA R 2 MEHEMHE
%95 4 o

TELNET HER T AL32 A P BR S AR SCF 4, RIREESRTIM R E fihigsh bk,
B, RLBGFELS (NVT, Network Virtual Terminal) BT B A9 R E#H{E B
BRE ST A % H =M, WHE, E 8.4 fix TELNET TR e E
BAFMRRE, WREE TELNET &/ %5 TELNET fR % %% 2 18] f5E 51 2h
BEFATIRE A

1T
KgE [ —

TR SERRR

BNBEMA—MAT, RIERITOREE BT RRA RS KB,

BPIRABMA— N FRBE L ARFHB,

@ TELNET Z i

738 TELNET % f 3% 2 35 #) B TELNET #il LA RA WK /7 42
Fo REWHAT, CHEAFLRER telnet 4,

TELNET % F @ ¥ 5 BAFEME 23 S odsdiE, 5 U
AsH IR %3525 telnetd HAFT R E, B K, L TG L4 TCP 3% o
Sk, REAGR O LA B TR LB telnet 3H KRBT, £—HKH
gﬁﬁﬁgﬁ%%g telnet 4" P TAE R THXEEH 5",

aNemmid s || e iig TP DS

B e TCP 3% 25 % 21 BT 4483 FTP (8.3 %) B, # 25 Ttk
Sinn, " WERARR | 43| SMTP (8.4.4 %), > 80 Bt T 42 HTTP (8.5 %), 4 110 & 7T

yEERcUsmEanen | %425 POP3 (8.4.5 %), Wik, BABSBAAMEN BT TES |

BRFELRHEOS, ik,

B, AFEHAGATARAE .
| fip ML

telnet £ L% 21

% F FTP, SMTP, HTTP, POP3 ## i i H 4L ERZFH S,
B i it TELNET % F 3% 3% 3 0 5 o7 04 B B4 A 3X s bl 89 Bk /-4,
TELNET % P 34457 ) T 3%3% TCP/IP & A FF & M-S& 64 1) 2358
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¥ UNIX e[ IAfE A scp. sftp
Fhdo

VU X Window System
RARN,

VUK EME AN (VPN,
Virtual Private Network) o

5

SSH M E

78.2.2 SSH

SSH BMEMEBRE R RS, TELNET F & R TTEHABBRT UK %,
BEHEREFEANMIEEARKGER, #/H SSHETUMEEFAZ. BHEFER
BTV IR BT R IR ETS . REGSURASBEMSEREMN 4.

SSH A EEREIEH I EHTIEE:

o AT LA FASE 58 EAGERLE o

o WLAFERIMHT

o AILUMEFRMR A% R o

Ui 1 R RARWHREE IR S BT BI R TH SR R B2 19 TP bk i 0 S 7B
—Filil. B TR SSHIERNAMSABBINE, BRTEEEEL, RUTE
AREWERE .

RO ENELT, SSHEPIREF. SSHIRGFREFHEE —MENER, THE
WE T M E IR TCPY O 100008, ¢ E#8POP3AR 2545k O 1108051

b9k sshiiit %28 POP3JIR 55 2%
/ N\ Z —
A K FH [i;;]
R4 | (sshze 7 hf POP3

Gio

& sshiR 55 5% POP3IR%52%
/ \ / AN

o]

ﬁ:&,&
TCPilfg

B R “—MTCPIE(E” HEiisshB %,
SSHE PN “SSHMBAEE" A ASSHIRSHEBRF.
SSHIR SR “—MTCPE(E" EEPOPIRSMER,

BUXAE, RS 3ANTCPE T ANELE
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g

Xtk FTP

YIREZBPNBEBALT
Hp A IR E B o

VEX AR R R LU
&, MEEXHCEREHSE
AME, —BE R A EAH
HRSBA, WFRER,

XitEm

W4 L ABFER R & VL2 BT AREAT 3OS

FTP E7EF/MEE A B AL Z B FE 47 - S AR i, 8.2 T,
BIEL¥HT “EBRER" W&, FIP FHUESEESRIX FHNITENE A 68
BEAT AR RO HRAE

HELR EAH—F FTP RF25 R AVHEM AT RN, XFRS S MES
fI# %28 (anonymous fip), HRXLRF I HHESL (anonymous) H fip #
Y,

FTP 8 T4 #EE
FTP RE i /EREMILEI A 18 LASE B SCE S A B BEERm & TCP %#. —
ZARES, B—&ATEE () BfER.

FATFHHI6 TCP %8 B AE FTP RISl EM. SlngRAF 2 MELK
B, ZRSUHFRERR. R TRNNERE. FIAXAERE, 7TLIES ASCH B
R REFRMBRLE (K81, F8.2fiR). AXMHEELXELEER
B, BW\TBE—-EIH TCP #HiTER,

FTP #54 FA R S B0 FI A0 2 TCP21 B30, 7E TCP21 53 A _E #4730 GET
(RETR) , PUT (STOR)., AR {$—¥ (LIST) Z#fEnd, BREBLBEL—H
FATEBEMERN TCP 8., FARMMAEMMIF— B ROEH EREXMETERNE
BLE#T, YBIEARTERZE, FREENXFEEWSEKTT, RELEE
il A R B2 kR AT A S BN AL,

EHE, ATEHEEEN TCP EERER 5 AN EREMR M MBI K,
B, 7ei@id NAT Z8:5M8 FTP IR HeHR, TR EER T EREEEERAK
TCP %4, HaY, AR PASV frd B E ST BN T BA 1T,

BHANEE, EAPEREFZNS-ERFEERS. A, £4X2%
FTP R4 28R4t K i () A R8T Ar S S A B L P O BER BT T o

BRI R0 TCP BE#5E AN 0 20, A2 7 LA PORT A8 At
BME, BE, HTFRENEER, TRAERFEARANROS P ERBILRHT
3.
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FTP Bf5 A A& TCP
%

¥ American Standard Code
for Information Interchange #§

°

FTP = E&H<

FTPHR %%
=]

HIFATCPER

HimEmATCP S

Wit ASCIL B & #ATH R LA E
FTP R4 A%E “RETR” % ASCI" BFEFFH, MeHX s m
R NEFAIN “200” % 3 fIEF M ASCI FBFRF 5, TCP/IP BN AL P AR
L5 FXFh ASCII 755244 58 i BN o

YtF ASCH BB FZRFREMHICRRBRITREAFEER L. BEBRT, —TF
HRRR—NHEE—INE, M ANARGRSSEZEMSE/F, B, &
ASFPERHEBELRITR S, SHRASKR 4, #ifTH “CR” (ASCH B+
HEHIEHN 13) 1 “LF” (ASCI B8y Hl$ch 10) BWA-EFIRFS A,
RS 1FIHT FTP FEMMA. R8.2ILAT FIP MR EF L.

G R

USER Fi /4 MARPZ

PASS #1% AR (PASSWORD)

CWD H#4% B T/EEF (CHANGE WORKING DIRECTORY)

Qur EWER

HEEHEENHS

PORT hi1, h2, h3, h4,

ol g2 1 E PR AR P iR O S

PASV AEMIRSFRM0 F PSRBT M & ;R iR
FARMER M YIRS AR (PASSIVE)

TYPE %% WEREMBERNBIEER

STRU X4 (FILE STRUCTURE)
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FIPEBEEHE

FTP [R%5fr4
RETR {44 M FTP fR45-#8 FE3Cf4 (RETRIEVE)
STOR (44 e AR 45 #% &304 (STORE)
STOU Xt FIRFMBER LM, YEERSZ MR, HTRBEME, B
LEHYRI & /E B g (STORE UNIQUE)
i 3 o ] T, 23
APPE Sl ;gziiﬁfﬁpiffﬂz IR, BURXHEARE
RNFR ({4 #5E RNTO ZRTE BB LFRAIH: (RENAME FROM)
RNTO X443 &% H RNFR #5E 43044 (RENAME TO)
ABOR WbFEhdr, FHIEY (ABORT)
DELE ({44 MRS 8% B3804 (DELETE)
RMD H#4% MK E5 (REMOVE DIRECTORY)
MKD HF4 Bl H 5 (MAKE DIRECTORY)
PWD B 485 B RAIE (PRINT WORKING DIRECTORY)
LIST XHFIRMER (BEXHE, KD, EFEHERER)
NLST X448 —%RHER (NAME LIST)
SITE /¥ PATIR S SRR LR BR A4
SYST KEURFSHRMERGEMEE (SYSTEM)
STAT BRRS#% FTP (]R3 (STATUS)
HELP fr4#8) (HELP)
NOOP F4fE (NO OPERATION)
REER
120 Service ready in nnn minutes.
125 Data connection already open; transfer starting.
150 File status okay; about to open data connection.
EREEMRNE
200 Command okay.

202

Command not implemented, superfluous at this site.

211

System status, or system help reply.

212

Directory status.

213

File status.

214

Help message.

215

NAME system type. Where NAME is an official system name from
the list in the Assigned Numbers document.
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(%)
HEEE AR RN
220 Service ready for new user.
221 Service closing control connection. Logged out if appropriate.
225 Data connection open; no transfer in progress.
226 Closing data connection. Requested file action successful.
227 Entering Passive Mode (hl, h2, h3, W4, pl, p2) .
230 User logged in, proceed.
250 Requested file action okay, completed.
257 “PATHNAME” created.
BUE 5 AR R
331 User name okay, need password.
332 Need account for login.
350 Requested file action pending further information.
REZHHER
01 Service not available, closing control connection. This may be a
reply to any command if the service knows it must shut down.
425 Can’t open data connection.
426 Connection closed; transfer aborted.
450 Requested file action not taken. File unavailable.
451 Requested action aborted: local error in processing.
452 Requested action not taken. Insufficient storage space in system.
R GEAR R R
500 Syntax error, command unrecognized.
501 Syntax error in parameters or arguments.
502 Command not implemented.
503 Bad sequence of commands.
504 Command not implemented for that parameter.
530 Not logged in.
532 Need account for storing files.
550 Requested action not taken. File unavailable.
551 Requested action aborted: page type unknown.
552 Requested file action aborted. Exceeded storage allocation.
553 Requested action not taken. File name not allowed.
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& (E-mall

REEEM, BMEARRE, ATl RR e,

BT, BER X, BMEREME EREREL, B TR LUR R 5
BRXFAE. JBHER, B LRESFHRFITES L HBEEFTA T
AR B o

BT HR AR AR BE RN ER , VT ATE £ i 57 K P AR AR AR T O 2 R R AT R
Ko MRBARTFEM:, HERGETEEGETWIREER. BT HRAFERT L
RAERFERIIRS . BRAE EERFE P B ETA P R R X AR DIRE . BRAF4
WER ZRATARRERTREN ., ARAEERNAMTRIERKEEES R,
HF X, BT IR B 2 MR AR 6 N —F R 55

78.4.1 EBFHMEMTIENH

IR L e T AR 44 AR 5 By B Y £ SMTP  ( Simple Mail Transfer Protocol) , SMTP
HT EIEBEEG NS, EREREERT TCP i,

B TR R7E R Y S B BoR EVL 2 B EE# T TCP % Bt 1T R4
1, RREARBIFIMALE, RNEFSRFERRREVNWER S, K553
SRENLERS TCP ¥ef, WHRERRZRBNMENMES, YREEFEERE, BN
e AE R P BRER . TERRSR P — B RIRITEVNERA ERFRER
AU, RERHEF—ENEEELR.

XFEE, ERBEFIRERTTRESE FEFEN. HE, ERNMAR
WIAERREE S, XMV WETEIER TE, 6, E/HE8ITHEYLE e
RTFPLER T, RAE SRR AL T4 8 35 BLIFHLRR 28 4 7T BB 35
BB FHAERBE. BFEABTAANK, MXEZRAFERNZ. BARNBEXR
METFRXERNEG, WRREBRREORFN, B BEAREXEZARET
BB R, B TERME— M EELtt RATAASFITEBRIME, LI
a2 MERABAE BEN,
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SRR TR RRT R

HU7E B B I o B8 T BB 44

MRESE

Vi FEEHREM NS
BERE{TIEE, B EpR
%g#ﬁ%:}" 1.9.7 WhNRE

SMIP

R BGERRAG

ERIR R THRME, RRimEyL S ENR L2 Bl & E — A BN TCP
B, EHATEMERRE .

AT, XFOTEERMREVRLTUER, B—EATEMRREAT,
BT e BN BIR A

SMTP

ﬁmﬁj yyyﬂwﬂ"' “%%§%%\N$ ot

R ,
— B Y I = o 7 » ° 2
AR A EHE SRR, T4 ENREAEETRRA, 15

FET U Z BURRH Tk R Tors BURAF o

°

Lt R RS AR AR MR . B RERBEEAR R B B ARS8

HA =B

G B‘JJF)L%E HEFF AR S ARA

TSRS EB pop  zmoplLa
Ej a

B

pre—

SEDNSHIMXi T B4 R4 45 93 B o

%ﬁﬁﬂiﬁ#ﬁ#ﬂ‘l&ﬁ, ﬁ:ﬁlﬂliﬁ%lﬂliﬁ:ﬂliﬁ%ﬁm
AR R MEM‘FE&%%%B&WEB#,,

Jt, AR ERET UEERERRRSEBR EVLZRIER T TCP E#K
YU, TSI T —F—ESE R BRI RS 28 o K25 A0 O & 2o MR 1 i
AR HEATUR IR o e M BR 42 AR 55 2% B2 R 12 Bif 5 A POP3 ( Post Office Pro-
tocol) WMo

BT R4 9 L Eﬂ 3EAER, EfS B RMRMA: AL, BEER LU RRE
il

78.4.2 HB4tt

58 P e MR B TR EE S B i I R ik . ERUAR S TR E A A
B P A e TR B AR AN

ATR@ E{fF bt

Hfn, master@ tcpip. kusa. ac. jp A master 4 X, tcpip. kusa. ac. jp
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¥ Mail Exchange

VYEXFARNER. dEM
BFHHE, REZFRANR
HERIRT Lot JIS RRMIER.

¥ Multipurpose Internet Mail
Extensions, /" A FEEKKN
HBAKE R T BB, B
T A F WWW 1 NetNews
qu

¥ boundary = S EMF &,
FL—TEE--, MH, |
BHEAHL—RES- -

1723 %

MIME £ 4 R % % &
Content-Type

otk BBFHRA B HE AR AR, BEAL, kusa. ac. jp RARILA, tepip
MR master BEWTHRIA B EHLAFREA KX RPN F B R, BFE A BRI
MuhEFNHRA-E AR B2, Eitt, YeMsiak BRI X 54N A BT IR ak
FNHR LB

e, BTFERMER AL LA DNS #4TE ., DNS o i A R4tk & HAE
g 3 s b B Xk O B MR AR 55 AR B 4R . X SR B STH(E BB ME MX B R, B0,
kusa. ac. jp B MXY i@ R # £ T mailserver. kusa. ac. jp. F £ 1F il & 8 L)
kusa. ac. jp 455 i Hb 1k i B 14 046 9 % 3% B mailserver. kusa. ac. jp RE 2%, X
B, RE MX DR P8 ERERAR S48, 7T LUE BN R MR- bt 5 4% & R 14 AR 5
RZEIBST KR,

78.4.3 MIME

BE—BEtE B, EBM AR T O R AR S A R Y iR, A
7, BTIRABREMBERMEHY BT MIMEY, TUAXHEEBK. 3
B, 5%, BFEE&ME0EEE. LT MIME #E T HAHEBMER, HikE
OSI AP EIHL T 6 BRAE.

MIME #4& i EHMEX ($dE) HHSAR. ERAERET, Bh—
BHH=TT, HERHMBSRRIES (BE). MR MIME H3## “Content—
Type” H#85E “Multipart/Mixed” , LA “boundary=" JFEFHIERSBAT, I
AT LKA MIME 3 848 B —/> MIME {5 8., X B multipart, B, &4
#4rER e MIME EEAMIES (848 Ao

“Content-Type” EX T EMEHFEENBIERE, K IP HHWHIF, E5HE
HTHUFR. £8.3FHTAERRMER “Content-Type” ,

Content~Type 2] b3
text/plain a3
message/fc822 MIME 5iE3C
multipart/mixed ZMIER
application/postscript PostScript
application/octet—stream RS
image/ gif GIF E 4
image/jpeg JPEG B
audio/basic AU BN TS
video/mpeg MPEG ZhiHi
message/ external-body AEIEHEL
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e ™
ITo: master@tcpip.kusa.ac.jp < it

MIME 245 Subject: =?I1S0-2022-JP?B?GyRCO3c0aTMoGyhC?= € R F R SR 1S 0-2022-jpHY
Mime-Version: 1.0 B4 (base64dk )
Content-Type: Multipart/Mixed: boundary=Sample-Boundary <« WREWHME, HENHFE
Content-Transfer-Encoding: 7bit «Q '" ”
From: yukio-m@udpip.kusa.ac.jp (e Simple-Boundary

R e VY T A T

~-Sample-Boundary < ZUARNWFRER RN )

Content-Type: Text/Plain: charset=iso-2022-jp — Eiﬂiﬁﬁgﬁiﬁﬁlso-mﬂdpﬂ‘]@ﬁi*
Content-Transfer-Encoding: 7bit _
<+—— MIMERIESHEXZ BLAAET

BRI RIL MR,
yiiniiiaren )mmn
~Semple-Boundary —— ZRARMANTRS (ERARE )

Content-Type: Image/Gif ;name="face.gif" <——— EXRWMR Hbasec4 B HIGIFEIR

Content-Transfer-Encoding: base64

<«—— MIMERE3FIECZ |S A E4T
RO1GOD1hHQAfAPECAAAAAAWMDAWMDAAAACHSBAECAATALAAAAAAdABBAWQAAAAWMDAWMD
AAAAAL+1ChRokSJEiUCBChRIECJEiUKBAgQIECJEgUCBAgQOESJAAEKhChRIKCJIECVKLC
gRokSJECUCBAhRokCJEi FK1ChRokSBAAECBAgQIECAACFKFAGQIECIEiVKFAgQIECBACY
KBChRokCJEgUC1ChQokSJEiVK1CgQIECAACVK1ChRokSJEiVKBAgQIECAAAFC1ChRokSA
AAECBAgQIECAAAFK1CgQIECAACVK1AgQIECAECUKBAgQokCBEiUCBAhQokSJECUKBChRo base644384L,
kSJECVKBAhROESJAiVK1ChRIKSJECVC1ChRokSJAiVK1ChRokSBEiVK1ChRokSJEiIVK1C HIGIFEI%
j9UaJEiRI1SpQoUaJEiQABAgQIEKBEiRI1SpQoECBAGAABAGQIEKJEiRI1AgQIECBAGAA
BAgQIUaJEgQABAgQIECBAgAABAPQoUSBAgAABQPQOESBAGAARShQIECBAIBI1ShQIECBA
gBI1AgQIEKJAiRI1AgQIUaJEiAIBApQIUaBEgBABSpQoUSJEgBIhSoQoUaJEiBI1SpQIU
aJAiAIBQpQoUSJEgQABSpQoESBAGBI1S0QoUKJAIRI1SpQIUaJEgAA1SoQoEaJEiRI1So
QoUaJEgAAlSoQoUaJEiRI1CoQoUaJEiQA1SpQoUaJEiRI1SpQoUaJEiRI1SpSoAgA7

--Sample-Boundary-- < BEH "RIR BRI R

”8.4.4 SMTP

SMTP 2 &ZXE TR, EFAKE TCP i 25 Si{H0, SMTP &y —
A~ TCP EELE, X MMER EH#TEHMMEURBEN RE. B RUXE
AR HER, BR5ImiEE— 3 A RFRRE

BRSO BRFH LB AT S (CR, LF),

: HELO <domai EAE
SMIP TEHHS <domain> }Fﬁﬁlﬁﬁ;
EHLO <domain> FihiEfE (¥R HELO)

MAIL FROM; <reverse-path> | &% A

RCPT TO: <forward—path> UL (Receipt to)

DATA B3 B TR G- IE ST

RSET L

VRFY <string> WAAP 2

EXPN<string> VIR Y R R R Hohk 31 25
NOOP R AI% (NO Operation)

QUIT Pl
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HR{4-2% P 3 3 HIR {4 R 55 2%
mail.kusa.acjp === | anay, Mail.ohmsha.co.jp
SMTP i
/ Ama— EHL ) ‘ .
g _-HLO mml.kusa.ac.Jp [CRLF 1
B 250 [CRLF)]
ﬂ FROM:<‘°PiP@kIlsa.ac.jp> [CRrLF)
-1 (= B
miroxmmer@onmmo o> [ CRLF
4_______25219-‘—1‘11—“
—_— DATA [CRLF]
354 [_C;Rl‘_F—]—-——
VSMIP I “. * e B4 — RIF[CRLE"
TRAES, TR AAS XL ICRLE | |z fFICRLE) "585)
AENFH, HEMHIR, 250 [ CRLE INAMIMER) & ¥ T
AIARTIR, AREHT R IESC, BT EE N
Eﬁﬁﬁ%?&lﬁﬁiﬁﬂﬂ:‘z‘ — QUIT(CRLF] E8.11FTR, MAMRXRFE
T RIR U RET — e,
EHAB L - FH, WH 221 [CRLE]
BRA—1 —

B B T HR A A B, AR R )™ 4 MR R A0 60 5 59 f FE SR BN B SR BR 1

BATHBEREE, BT SMIP 45 BH BIEZXE NI, B AMITE

BEGRIX SRR B TR R %5 8. ATIFE, Eid “POP before SMTP”

yiEH M 0PSB (Quibound  “SMTP {AJE” (SMTP Authentication) IIRRHFATIME, LIMLBTIEEERREKA

Port 25 Blocking) , #1 5 i %

S0RYE 5 thi# 17 OP25B MiF,
TeasErammy, o OEREE,

e s - L HAMEHT HEARMIEREEUN, BERNFEENELENRS
HABR4 ) 25 B OHTEE",

SEXTERHATE EHIARE

211 RECRATREY %

214 REIER

220 <domain> R B4

221 <domain> RSFEWR

250 TRHRMS

251 AP, MICEBERER
BUBRSA

354 FrRMREA. B “. " SER—1T
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REBREL

421 (domain) RSREA, KEE

450 HRFEAR AT A

451 WERFRIL. s
452 WEREEIL. FRERRE
ToHE kSR TR B S5 IR

500 BEER, TRIRINHS
501 BEER, FRRIISHEER
502 A RER

503 1 FFFIRIER

504 A SYCERTR LI

550 BRFEAT A, ERREAR
551 EFBAF, FERHR
552 FHERAR, HRRWAL
553 HRFEARTT A, #RFHLLE
554 HitgR

| # SMTP 4
% 4.1 /A TELNET & % SMPT R4 28, T A 8.5 B X AR
RSO | 7T RABRNASS,

’ telnet JRSB 4B IP s 25

BE B TR SMTIP & 3%, ARLEMAIT SMTP A8 £ 4445 7T il ik 3|
ok 8.5 BT AT B, WiLiX A6 LK Tl iR st SMTP #hisl F & A
HYEH IR,

78.4.5 POP

TR

BI— 7R 2 SMTP RAXECFH MY, BI, SMTP RAREREERMAHITHAAL
T B R A B T L R 26 B TR B — R B L. ZERL UNIX ARS8 £ E B
VIR, XFVUEIRAE AR, (ERJE A A IR% 5 5B R B 3R 88 gl i B
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POP fy T {415

POP X E#&4

REREZLL

AR KA RLFFILRS. RERAPEERN A 2T, XM
HRT, AMIFE—FFOUBtREEBIARF . MR SMTP WA X ALEHLH . SMTP
M—AMARFZ A METFERNRER R EINITR, TARARESE KR HR

BB

AT RPN, BE5IAT POP #hill, N 8. 14 fiw, KB E—MA
FHCE FRRA R, ZRMAEREHREE SMTP MU SR AR —ELAL TS
RAH POP R5-#%. &/ IRTEHRYE POP B POP AR 583Xt J7 R R B ER1F o
xR, AT ILMARGRGRE, SEH#THFARIE.

EERSEAEE

A P ————— W 93} v v

— +OK[ CRLF ]

USER mesehiro [CRLEL

+OK[ CRLF]
onoh [CRLF1_——

PASS nilB
—— tOKI CRIF ]
uisT [CRLF] ___—
—ZOK[CRIF) 2 [crip)
RETR1[CRLFI

—EiFcrLy [CRLF]
pELE1[CRIFL
—_*OKICRLF)
QuiT [CRLF] _—

— +OK[ CRLF ]

——

~ 5B
e, Client.kusa.ac.jp

TOPHEREAHER

POP &5 SMTP —#¢, tLR7EH% P 5 R% 28 AliEd B 3T — A TCP 5%
AR 0, POP fy Bk & FIHILR A RTDINE 8.6 FiR. THMLSHERE
() ASCI IR, MAERBILEE, RARMH, EHHERTY “+0K”, &
EERRSERELTY “-ERR",

AIERT A R A&

| USER i £ RERFPA
PASS #55 REED
Qurr BEEER
APOP name digest AIE
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V% F telnet fﬁ@ﬂ’\]g

AAR
2%%%&213 BREH

¥ Internet Message Access
Protocol

V7 POP L& FRENMFE
BB R UL ARZE A0 A Y 4 B
ﬂﬁﬁ*?ﬁ%#*ﬁﬁ%

vﬂPEMﬂTUiﬁE%%
WP TRBHERE,

iﬁﬁsﬂ%ﬁﬁjﬂﬁﬁﬁ
Eﬁﬁﬂ&?#*éﬁﬁnﬁ

VA EICABMANEEFI
DFEBE L IMAP R % 8
7o

i 2
+0K EHBT
-ERR REGERR
EEREMS
STAT RESEH
LIST [ msg] WA EMARD (FR—ER)
RETR [ msg] BB HRIE(S B '
DELE [ msg] B AR S5 2% HRFF I ERE ( QUIT fr&-HATRd A HIEMIER)
RSET 45 FTA i DELE &4, BISEHR
QUIT 47 DELE #r4, KILER
TOP msg n REWFRIRT n TAE
UIDL [ msg) ARG A ME—HRIR
= i{ A POP &%
| % A#4&m TELNET % % POP M4 B8, A4 FH XA %" POP
BEBE, TAFIHITASB. 6 5l sharsd,
telnet IR &2 % K i IP 3k ik 110
Laf—% ¢4 SMTP —#, 1BE A T2 POP & /3%, EH4T POP A%
G A-VAJE ST AMCE AR B 6 B AT B

7 8.4.6 IMAP

IMAPY 5 POP 26{), tu@selles FHRAFE L. 76 POP Hhipfd i & P i it
FTEHE, TifE IMAP wPiRf: I b AR %5 28T H 2L

£/ IMAP B, AT LA AR S5 2% 1 T 85T A BERAF T LABE 32, i T IMAP
RAMRSAHALE MIME 58, FTAER UERLE S iRFEH 10 A

RTRAEPEE T MR zhee" . XEFREENRE LREETEENE
Mo TiEH IMAP R 528 ExF “ B/ R RN BITEE, Hik, B
BERFRHEA AR, BRRRES, ERARREFFE . Wk—k,
/1 IMAP, 7EMRS & ERFREEIAFER, RMFEE R CAME P IRNEANR
FHEEACHER TR,

AT IMAP ATBEAT LAEE A AR, AR, EiidmiURERT
YIRS IMAP R85 UG BEATUCR BRI, Bk, 724 R T8 E FERARA
TEEIEA NS BTV LR R o IMAP B 300 6 250 R AR B
RYET EHEFIHERSL
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WWW

78.5.1 HEMHZEHELZERE

VEXEAUBRLELSX TR (WWW, World Wide Web) ¥ TR 045 B L SCA " i sUR B

) —= — v
Y Web ML [ Web Brow- MRS, Wi Web, FTLXBR WWW {58 8% F i F i Web I, B

BIAMTH BB Web M Y8 28035 143K A9 Internet Explorer, Mozilla 34 £ # Firefox .
Google 2\ 7] ) Google Chrome., Opera {47\ 5] #) Opera A} Apple /A ] #y Safari %,

EEN KR, AMIATELRREERRFEBNRS S, ARERBRER
FRBAET AT [R] DU b RS AT M RE B o

- _— | O AR5 AR Web TLHT I,
_— | @ A rixweb THHIESRERIE A,
Q| ———— || @ EFRERIE BTN R B3 B 3h
—— MRS 2EBEE ZE K

N AT S B B EN WA PRI AMAE “Web U7 (B WWW 1),
AT RERSEHLURNAL Web THARIEET ., £HZE, REAFNFET L
ERWTF:

http: //www. ATIL&FR. co. jp/

E—RERYPERLRAAABEAL., FRER. BRALFENE. AT
DA o ot X AR Y PR B e e o T A B B %o B2 B TR o T A £ DT BT R
HHEBRURXFENE, FEEARBEIEFTRAMEFEEXEHEH
58 WS, B Web TRATLIKBR S, & LLET B CHI1E Web TURMASE
HAEHFER.

78.5.2 WWW B

WWW EXT3IANEENES, BMNSJERHREENFERSNME (URI,
Uniform Resource Identifier) . {58 8FEME X, (HIML, HyperText Markup Language)
RSB % (HTTP, HyperText Transfer Protocol) Z#2{E,
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YEMZEEFTEFRFTH
KR MUEXFREFEAF
W, BREAFEFEPHAL
BRZo

¥V schema 2R FEFRMIT
WEHR,

V%F CGli#i$%8.5.6 ¥,

TEM UR FR

7 8.5.3 URI

URI & Uniform Resource Identifier B48E , FITHRiR%E IR, URI B—FA[ A
F WWW ZAMIERAIRAITE, BT ER ik, &FIR4E. BiESBE&MH
HEF, TR

http: //www. rfc—editor. org/rfc/rfc4395. txt
hitp; //www. ietf. org: 80/index. html
http: //localhost; 631/

R F R F — At E Tk, a8 % URL ( FJniform Resource Locator)
URL HWANTARBREBRM PR (30) WEMAAE. ER URI RFRFiR
WEBRMNBEER, B UERFERENRMNG, HE, RN RFC IIHF, B
ST URL, HWAEMA URLY . MLk URL 3 CEH#EE, URIIER—AT"X
BIMEE. Bk, URTALIRTFERT WWW Z 5 HoAbR A B o

URI FiERIES M HZE (Scheme) ¥, ZEAZE URI # Scheme 7 WWW FEH
FAEAF B http F1 https 3278 Web TN B FI5 A Web A%, 5T URI Schema
—BR, HSETHERXH,

http; //www. iana. org/assignments/uri-schemes. html
URI f http 77 REGRAEAEXINTF

htp: /7 EHL4/ B2
htp: //EH1E : O B/B |
hip: // R4 WE/BERT TFIABHSHER

HpFNARREAT P #ilt, mMOSRFAERKOS, RTROSHES
A, RETLUSE6.2W, AW OSA, MFRARA hup BE RO 80, B%
REREENEZELRNMLE, WHEANERREMSS CCIY BER, BAHERERR
WY P A RS,

XMRRTER AME— AR IR E B M PR E R, A, BT hup TR
RIAABIERER A A T RE R A, FTLARMEK B CE R W E K URL (URL)
B, BARGRIETKERE BB IIREET,

F8.TFHT URINWEEFTR,

R A no
acap Application Configuration Access Protocol
cid Content Identifier
dav WebDAV
fax Fax
file Host—specific File Names
ftp File Transfer Protocol
gopher The Gopher Protocol
http Hypertext Transfer Protocol
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(%)

TR A w

https Hypertext Transfer Protocol Security

im Instant Messaging

imap Internet Message Access Protocol

ipp Internet Printing Protocol

ldap Lightweight Directory Access Protocol

mailto Electronic Mail Address

mid Message Identifier

news USENET news

nfs Network File System Protocol

nntp USENET news using NNTP access

risp Real Time Streaming Protocol

service Service Location

sip Session Initiation Protocol

sips Secure Session Initiation Protocol

snmp Simple Network Management Protocol

tel Telephone

telnet The Network Virtual Terminal Emulation Protocol

tftp Trivial File Transfer Protocol

um Uniform Resource Names |

239. 50r 739. 50 Retrieval

239. 50s 739. 50 Session

78.56.4 HTML

HTMP &iCik Web W —FMiET (HIE\HER) . BRI E N W+ BRA
XF . XFHR/NEE, b, BRI BREEHFHITHEEE, BT
BEEHRAE.

HTML BRSO IRE. ZETRE P AT LA SCE S B R M meEs:, M/
REAR s U RS ETIR RN, B E W RO EA TR M
—N WWW iR5 288 P 5 B NN A RBI ., AREHEEBHMPH Web T, #RIU
FEENERIERRBRNEMER . B— P SEERTU TR2MRNER.

HTML 7] DA WWW 3E A BER AL, BMERESWHITEN L,
RERFUA HIML BAMEHE, B2RREEF ERE—-BH, MREEI NI

paRE TRRTWW. B oSI %A, HATLLAN HIML BT WWW MRRE" . Ait, EFRAME
PMEHERRENRTLEESERE, RERMEREMNFTARGENAR, REARA
HRMBER BT RES B4R 2 51

& 8.16 RA T —/NiE i HTML RIABEEHEA N F. MREHANKSE (F

4N Firefox) $TFEIE, RME 8. 17 fix,
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EHWLsgm

BYMR&ERFET
F8 16 A

¥ Standard Generalized Ma-
rkup Language

(<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" h
"http://www.w3.org/TR/html4/loose.dtd">
<html lang="ja">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Mastering TCP/IP</title>
</head>
<body>
<h1>(EMTCP/IP (H5HR) ) Hift</hl>
<img src="cover.jpg" alt=EETCPIP (55K ) HERAN >
<p>AET SR (BMTCPAP (HSIK)) —HB. </p>
<ul>
<li><a href="feature.html">&HMEH</a></11>
<li><a href="feature.html ">EfiEH</a></1i>
<li><a href="feature.html">¥E/AHPME</a></1i>
<li><a href="feature.html">#ZEHMf</a></11>
</ul>

</body>
</html>

© € @ O hup//www.ohmsha.co

CERTCPAP (S5SHR)) A

FEMTCP/IP

| Joaiii

KT EENR ( BIETCPIP (FESHDY —Fo

o BHEER

o EREER

o SRETUMHE
o EERN

@ XML 5 Java
WWW i BHENH S AL RAZ R RITRLS2%4&MA XML
I (Extensible Markup Language) , XML 2 A SGMLY #7 4 th &k #9 —#45 |
5 HIML %4, 4 E2EHEANATA R G B mAREARZ L LHKE L,
— %, R<FELSB </ HFEL>AHILRT— AR,
| B, FAARBELS Javas XML #4742 5 F %, & SUN Micr- |
osystems A 3] K tG Java R —F 5 F &R XM FLEZT, @ XML X2ZR
R TAEAT AR B B o) A X F
TYAiAY Java fo XML #3458 % T OSI A A A P HE 6 BATE, X
| HE—s, RGERYRAAFELBGRE, AEA LGS HRRES
BH—,
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8.5.5 HTTP

M FH P FEN YRS B kA B A A BT EL 15 W) Web TURY URI LUJS, HTTP B4bEE
Bi&TFih, HTTP ERAMA 80 30, BRI TIEVE, HAREPRAREHRN
80 ¥ D& — TCP #H#:, SRFTEX/ TCP ##: b ¥E1T 7 R fRL & LA R S M
X EE,

FTFFWeb A1 B EREUER

HTTP 9 T1E4L4%1 pepper.kusa.co.jp /‘/—; www.ohmsha.co.jp

REWeb TAZ

GET /index. htm] HTTP/1 9
MIME %
HTTP1.02000K

HITE

MMEEH
HTMLICA SR
~— BT /image.gif Hr1p/)
—_— MMEEE
HTTP/1.02000K

s

MIMEE®
GIFthEEEE

g

e

HTTP ¥ A& W AR 4, — 4 HTTPL.0, & — A~ #& HTIPL. 1, 7

. HTTPLO B -4 MMEERLSME — K TCP EHEMBE L MBI, MM

JEMTAGMRRER  HTTPL | FFiR, AAFE—/ TCP B ERBEEANMOMBE", ditt, KEHHE
AT TCP HHEME MW FF8fE, MMthiRE T,

HTTP ) £ E A

HTTP HEEGSUBR

] OPTIONS BEE
GET FREHEE URL HISE
HEAD {UIRB SRS B 5
POST TR IR 525 el URL 48 2 SCRAE R TTHAT IR B
PUT R IR S5 2R AR P R AE R A BE B URI H55 308
DELETE R IR 25 URI #52 TUHE
TRACE TR IH B B 2 F 3
5B R4t ,
100 Continue
101 Switching Protocols
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HENE

200 OK

201 Created

202 Accepted

203 Non-Authoritative Information
204 No Content

205 Reset Content

206 Partial Content

B E MR

300 Multiple Choices

301 Moved Permanently

302 Found

303 See Other

304 Not Modified

305 Use Proxy

FPIRER A IR

400 Bad Request

401 Unauthorized

402 Payment Required

403 Forbidden

404 Not Found

405 Methed Not Allowed

406 Not Acceptable

407 Proxy Authentication Required
408 Request Time—-out

409 Conflict

410 Gone

411 Length Required

412 Precondition Failed

413 Request Entity Too Large
414 Request-URI Too Large
415 Unsupported Media Type
IR AR4ETR

500 Internal Server Error

501 Not Implemented

502 Bad Gateway

503 Service Unavailable

504 Gateway Time—out

505 HTTP Version not supported
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V% F telnet SR A

AR
gu#%&z1$mﬂﬁw

YURBAPBAERSEMN
WU R SRR ITHIE,
BREBHRHATAK, B
HREGEERPRBTRE
REFPHRATEHBTR
R,

f iR
JavaScript, CGI & g4k
EHE

m %A HTTP &4

% 4,3 HTTP JR 4 2 # TELNET # 38, TAR L FTHXEZ"
| HTTP M4 8/, BAFHHXMATLS. 8 Hol 844,

telnet JR &2 2 K K IP sb ik 80

BEOTEHTIP £ i, IAASCI BEH S W4, HARK
B8 W BmELLER,

 8.5.6 JavaScript, CGl, Cookie

Bl JavaScript

Web By AE H 2 URL, HTML 1 HTTP, $RWi{{A XA ok FE B 5 &/ 44
RSB AE. Jit, BaiZeR Y8R &5 AR BATRRE MR F T LIS E M
BY. ZHENAZR, BIINERAMERYRERINEE,

AR Web NP ARPATHRFE N EFMERF, ERSHHITHERF VR
FRINERF

JavaScript 2—Fhk AZE HTML FHIGRBIES , ENEPREBFALETTE
FATIARI AR o X LR AR KA JavaScript Y HIML T /5, HXf R H
JavaScript B SR AZER P IR B B 0T, X JavaScript 727 i FTRIEE P W%
AFHRRET TR, REEEHERT EFHLIETEDER" . JavaScript &
AT LR FHR4E HTML 2% XML (838 45#) (DOM, Document Object Model) LA K3
BER Web RHAAMAEAME L, 8L, BERETRSSHHATEZREANT

T T 218 d JavaScript #2/E DOM SRLELE N4 S Web WHHB AR, XHE Ajax
( Asynchronous JavaSerip and XML) AR,

O @ A BT A SR,
@ggd‘é‘?ﬁyjebiF%WﬁﬁJavaScﬁptﬂﬁﬁiﬁ:Eo
BB R T
HTTPi#

FTHTTPHIHR o
@& *ﬁﬁit&m&wwg WR LA Web R 555,
%ﬁmcmjﬁmﬁmﬁm

BT,
@15 R4 TR M A Web R 55 4% o
@RFHTTP, FERHERIEH SN Web IR 5585 & 44 Web % F 3
® BALHEER,
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¥ Common Gateway Interface

VINBRFHFARBRTEA
CGl B%), EhHTHRERS
EWeb [REEABNBFE,
RN T R A Web
SREFE,

VETINig R Cookie B H.

CGI

CGI" 2 Web IR 45 2% V& FI SN ISR % Bt BT {5 ) 9 — el R 453 1 P O B9 o

—f&H Web {5+, REREREFPRIERERFE Web IR55 23 & OB
HEME. XMERTEFHEBRERNESLRERARE (BE) WHE. M5IA
CGI AR & FImiER&fil & Web IRFFIREBITH—MNEF, TP W8 ARNEE
WEEAX NIRRT, KB BT RG4S B HTML FH b5 iR E
BEPE

FIF CGIATRASt X AP R ERBRIAZE P RAE S M ERZL (BF) WE
B WM WM EEFRESEMER CCL AR KRB REEE,
B8 Cookie

Web R Fi = T KB P {5 B — U f Cookie B, Web AR5 23
Cookie EF FMRIFER" (X “HPL” M “BRL” %{58). Cookie HH
ATREERFERINEWYFHRABWYENERES.

M Web IR %2582 Cookie F] ABHIARE N —XMEE . NTFRTFUWY

CERREAESRALEERFRERERT

@ %5 RSS .

#E (blog) 2% weblog 9% 5, ©&—# £ R H %4 RHE HIML,
AREZEAFIP AT, BREI Web AHEHAZHRERS L
A, ¥ATR% AL, REE,

RSSEARXEL Web 55 NE MK HRAZ &0 —FFHEH f
X, 4™ Really Simple Syndication 2 RDF (Resource Description Frame-
work) Site Summary, Web L&) 2 48F 4 &k & Ak HTML iRk, 122,
WX G, FE2IPRBREZRDABMSEZLIRBLARTISES
BAMENCAXBYNE, ER—HRRAEOFH, A, w1 |
ARSS, WTUARR@NGFM, ASTHETIRAFRE, 2 £, X8F
FRERRTR, RETRENBRE, REXBFHEOHE, AKX
| A5 B Ah ey Websb 54 R £ 4 RSS, ARLAM P T MMiEd RSS K
B sk S e RATH & ,

B EAFZLCLERAARELBERE P RATEZGAS, @ RSS F
I LHEEBRAANNB S SHIHRNETRLETREATENBAZY
SRT I TR,
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¥ SNMPV3 ch BB EE
IfHSER (Entity) o

¥ %F MB (Management In-
formation Base) , #§$:%8.6.2
f“o

P &3 5 3

78.6.1 SNMP

PC. WSHR#F#8%
w, (SNMPRE)

7 B, REASES. SRR

B
(SNMP{LER )

PR

TR

A
( SNMPIRE )

_Luoguang j

FIFISNMP, W] At EEERI 45 R
BEMTERERE, WERIRE
MARBETERS.

PIRT, MEEESREREER WICIZMERIEIT, RHEE MNE MR
MR, MPAMIEIZ. ZRBIEXRELTEEZIRE, FE-M"FHNEHET
REFTEBBHBIEE, 7 TCP/IP B M 45 & 3 7] LI ] SNMP ( Simple
Network Management Protocol) WEMNEMER . BEE—FXET UDP/IP i,

SNMP BRI B 8% (Manager, PIZEMTIE4A ), BB ERUMBARE
(Br %, XHMNE)", REFEBESREZANEFFRESEEFRNER
SNMP, SNMP sinsiH MIBY FiEATE S BREREEFHME, BAET
AT —AME

4] SNMP HZLHKIH AT &, BRI SNMP2 P HEARESZLFTEHE
i, HRHATFERATLREBER—B, FSRETFEEINER XA SNMPv2e
BT M M. A, BRI RARAZEUH,

JERE) SNMPv3, RMULEA T FTA SNMP ZhRE FRI— M4, &X T A5
BITOEEEEER (Component) , A LIGE& &R F AT ERS

SNMPv3 Hul§ “JHELAHE” ., “HARE” M “PiEEH” =HoaaFEE.
ARG MRS B LEMYLEH .

flan, #EIHSALEPERTH SNMPV3 HrfTE AL BARRILISF, B4 SNMPvI
1 SNMPv2 FAL BB R T itk 4%, KRR b, 7 SNMPv3 Hrikfj SNMPv2 B3 B 4k
BEAHTEENELES,

HEALFE A INREET SNMPV2 BHEAL, IRASHITUUT 8 filkfE, 114
B HEAHR, ERERWT—MEEMEIFGIER (GetNextRequest-PDU) | i
%, WEHKR, #HEEWIHER (GetBulkRequest-PDU) | o H M EHAB KX L
M (InformRequest-PDU) , FH{4EH . AEHERAE X MWH4S (Report-PDU)
LH1E
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SNMP T {4151

¥ SNMP #3 Trap B 2 F

S o

Vit EA T IAEAFEPEE
B SAER, HTBURR

ﬁﬁ#m%&{’ﬁo iZ‘*ttEﬂLI

RERS V0, £ Fetchv
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ERERE QICRMEFIEHAL IR ERERE.
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MIB #4245 (Cisco Sys-
tems #3¢)

iso(1)
°rg|(3)
do!l(6)

inter!tet(l)

directory(1) rip-2(23)
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I

hosts(4)

etherMIB(35)
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(EAR) BARLSEWR. HEZT, RMON Ik B M% FLBEHARESH
i) A8

RMON Hw] i BE BMERM— N ST BB T &KL L. XHETUERTR
Ry WEME, THSHAR UM TRENFFAEERIERLHEER,
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7 8.6.4 SNMP Rz F %41

T EX%—ME A SNMP 7
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REEIRFERH DEFIR QoS, KWARMKMAREHFEHER,

] H.323

H.323 2@ ITU FFRRAF7E IP M EAEME M. AN —Fl. &9, €F
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RTP RTCP
TCP UDP
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IP

5 H. 323 HX} Ay TCP/IP i B SIP (Session Initiation Protocol) i, SIP
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500 %% R 45 254818

600 %5 HAtsHR

RTP
UDP RE—FMA AW, ANETREEEZARILFEIS, AR
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F VideoCD, Ti MPEG2 FEFF DVD f¥F R MBSk, wsh, B8 MPEG4




8.7 Rt BEHHN 283
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¥ ISO F 1988 4| ERIEOE R
15 8 th W ( DAP, Directory
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LDIF {4

LDAP w (DIT)

V E—XREHRENRES
FK 42 3§y Active Directory,
Novell /A5 eDirectory %, &
{THB7EX G LDAP (IR RS A
857 ROIRE, FIAE =R
FrEERGAIR S hETAR,
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HER
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ou=device ou=people
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r gui

T
dn:cn=taro yamada, ou=people, dc=ohmsha, dc=co, dc=jp
A
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