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FEZ A F] T E SR o, AR i A R 2 Y, A Il DR T4 2 FARE. R
1M, X F ALK, T EE AR, Freloy 7FiRnaE— O 3 SR TE, Hif b EXHE
M BATIRAE, DA EAl () TR G EEM T FEH 7 Pl A B 2 8im B & H SRR R RN R Z
I, /3 20 R A A AE R P 4 REIE R Z A T2 SR

FEALFH FHLEUE GE T HL S shE(E & imit, BREMLE CRTHILEZLMNBaEFIEER. A
1) AR 3L TE 2 JR sk W) (1 S A1 A AT L& B g RS 2 LLR BRSO N . 2588, X a3tk )m
SRR, BRI Z A — BB HARF IR AR ZEK

1.10.4  MAE B KA EH 1A E T W 2%

FERIM 25 BALHE, DMELLE MM EGER, DAL E CHIEREE (00 #3255 ok i 2
RATE R AZ T A MPHE, BTz, B8 EIRS (Ge® ZWRGFZHFA TR LEAH G EZRE T
BHRFBFT SHPS, REMZIEMT — G HIAEA AR EEMNGRS. ) WEFIHIES. X
Tl 77 ) — RAE SR A T BRI 5 2R AN I s R B, HRR ZEo0uE B ST R A B B Wb B AT ot
bb, FEFLE EHLIIAR S5 I8 A7 BN AL 355 2 1 p L

CAZH A AR 3 s Bohe & R A s mAE s st ) SaBil. B T RER B . Wb & 75t
et (it ATRIAE i A% BUAR ST 85 HEAT SeAn . X TS NS R I shEAE i, U7 T ge B 2R L+
JiiRe THRIX AW RV E, 08 EHIRS, N TRDTRGER, &2 Mt i, \idERR
TN Z%, DR e SO EE o 3X b7 2B AATTRRAVERAE ot
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Bl b0 ORI IR G A% A7 LALLM 28 K il A7 L6 R 80 b0 31 28 LR 7. BT
NS IR E L VNS 2§ VI R st A ik JTE

B b0 N R R 25 Th AT A 3R AS LN s B R A o O TR IR IEIR, A NIEERT TP RE2 /=
AZHHUAIAE o

AT, RS 4 I SN R STCPIP L I RIBIF T A0, BUEELE LA, AR TIREN, bk
VLA E BV A7 S B R TFTCPAPHEAR . T —BFF4A, Fl T4 HEAM I TCPAP 223t
HISHAR . ABRALAIGNTINE, R T REHAN FORUAR SR A R IOERAR, AR
AR

m EPEA =

UL BB R IR O e — T RIME S = o B8 T REEE B U7 Ml b2, ROTiE. N
7w (A% (content) EMARMEEF S, LF. TR, BAARFREMT K, REHLAR L4/
THER G —AE &R PR GAR. ) NEEMEE, XM — AN LRIRE S, RS B R Ui
) v s o AR 2L st Ou B, AERhARIESIIIE], R R R AR AR =, MR RS B AR
JaIEAR TN A T, AT R ], st SO R ORAIERE— N P AR L U R, 75 R AT e s A
PRRAEREFT

FRANTF X R 3l AT 23k e A A O RRSRANIME JS RS 17 AT 15 o 50 o % B0 1 7 SR e )
AR A . JTEHAE BB O — PRI B KRR S5 25 SR PO A IR 55 A S R, DR Wl R Y 25 4
R 7 151 R ) A 5% 8 S R IR KR

HETRXFE—HSR, WO EOER. R M (BB R S & E R s E
S BEIRIT, FFAIRAR ST 4% Al iest . PSSR SEPRmYIER s, 2 A R R I S B 8 4%
A, FEA B UR B IR A I A, JE I B B ) — A BLA . B L SR R R AR o)
Fic, X AhaR AT 5E AR S5 .

A AL TOAR AR A 2 (10015 B0 Bl 28 U B b BB LI AT IR B <= T L, H5 BESUAL 0 2
AR e 2 B s AT A E B SRR BEMM R EREVR RS A AEME. MEEE N EBR
BATAE B, A T, IZE A 2 A TT DASE AN AT I o] S mT DL R R e R 4R 7 A5 2 B L)

S S RS e
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] HEEZAGTZAAMEIESHME, REW, REBRF RN,

L= E 2

2] AZMEBAFENERGTEEEAPBF UG T RAEAERATTOFEALAA LB ANG, KAHFE
5710, i %x

[38] RERBATMERR) ZWAEHREEMHS

FHE

[4] A& Fsh4% X A GB2312. BIG5. 1S08859-1%,

5 E
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525  TCP/IPEAEEMIN

TCP (Transmission Control Protocol) FAIP (Internet Protocol) EEHEMHEAXZEBEMNFERA
ERMN. KESENLTCP/IPH A RAEREE XU AIEER .

7TNRAE
<N HE>
6 EmE TELNET, SSH, HTTP, SMTP, POP,
h/E SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP...
5 &iEE
<fEHE>
4 etz TCP, UDP, UDP-Lite, SCTP, DCCP
<MK E>
K=
3 M= ARP IPv4, IPv6, ICMP, IPsec
2 HIEGEIRE DIAR . FTZLAN. PPP:------
(OWEE B E . Toek. ezl )
1 B =




TCP/IP( 5 69

2.1 TCP/APHINAIE = E 5

HAT, NS T, TCPAPHMIFIE 4 T K e i) 84 TCP/IPAE U Al ££ & I [H] Y
BRAFANL) 2 R e ? A NSRS NN A RS nWindowsMMac  OSSCHF | TCPAPPTEL. HERIX
2AUAH—ENEE, (ERAREFEAETCP/IPY L IRA S A . Hsk, £ 5 HESER NI EI L, 2ttat
JR T — ISCEFTCPIPITAT S, (ERAZ AN FEASAEREZF AL, AW SCRFTCPAP ™
dho BUE, VRN LA S FASIFTCP/AIPHIRAE R 5t .

o2, 4SS R X O Al BRBE R S FFTCP/IPE 2 22 1 ffik /N, RATAWIE B — T BB
RETT L

2.1.1  MNZERFRIIN IR

20t 22604FEAR, R Z KFEMBF AN I I6E I TRaER AR . K —K UL EEP#E (DoD,
The Department of Defense) 1 .Co[IZH L T T 2RI 5T o

DoDiA & R E BN T E B A E 25 A R EIEH . 2% B @GR, Bfd
TR 7 BTSRRI, AT DA I IE (Rl 4 B SE IR Z4EAE, SRIEIEE AR W, 2R, A AR
O B T SUB BN BT, st s AN W2 B S L. SR, BE2.29 4 2 H HH AR 220 [T 2R Bk
R A Ol S, I RIME AR R — b2 Bd (5 By, s 7EIE (Rl 26 B I A PR Y Bl P R 4R (5 EFE (oA
X R 6944 T 1960 i £ EIRANDAF & Fr#9Paul Baran#ih. ) o N 7 SCHLX AR, 2 HH
ARAERLIE T A

MITZ BT TG FE i HAZ I ER, AU EEE LY BN, BE T ME ARG 1 —L
FRAE. BA] DM 22 AN A A — I L — RIS Bk AT IEAE, MR & 7 ZRBg I 2, HIRK 7 #52
RIRMI A . GRS ARBEBRFAGHEEE, LAE1965FHZENPL (REERXHEERE) &
Donald Davies# &, )

27 20 ZL60F A F 1, AT KEN TN RS T 70 A B 73 4L A5 10T

[ D I
[ ] l

1
N

T

/—

Yo R A, A R BOEHE ZEU
2.1 ERHEEFGE T REF XNH L%
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]

RIVEEZE LA 0 L e R, il it
Bl Z& BRI R BE DRI o 2 R (1 5 il

F2.2 FEREEIRGSEF L%

2.1.2 ARPANET(#E4E

19694, NIRIE/; A BRI SEHME, TN RS T —EMNL% . Y], M2 R 7 R EEER
(R R 2 FIE T AN T 0 (X WA T B0 A RUCLA (e K& A58 4%) « UCSB (hmi| kK 2B B iy
D) o SRI (H3EAR#F5LPT) At K. ) o ZJ5, B IEE E R E ST R A S AR G K
s I H B I, R TG SR B RIUARE ) R £

1Z M AATIFRYEARPANET (Advanced Research Projects Agency Network, MM, ) , tHE4
ERE B SAH . ERFE3HE N, ARPANETAM W 2114415 sV ik & fe p o340 1 s B KN 4. BiF 7R N
(IS0 B 3R1G T RTATA A ST (FTha M 69 52 38 & L il ey FF &, & & % H — /> #DARPA (Defense
Advanced Research Projects Agency: B 3@ R Xt XE) QBURMM T IHES. ), FFLA TR/ IERA
T T A R EOR B AE TR AT

2.1.3 TCP/IPI LA

ARPANETHISEES, AMUGRFIH JLIT R 5 S50 SO 2 ) 32T 4 34T 7 A He [ 2, b2 gk AT
TE HIETH RN (RS gt n] SR 25 A MBS T s s . T R_ 7201 28708 /T -, ARPANETH [ —
AN FAUVRF & H T TCP/IP. fEIXZ 5, EF(19824F, TCPAPHIEARIITE A W& e Nk, FET 1983 M N
ARPANET M & ME— 458 € 1ML

#2.1  TCP/IPty K &
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F B F M
20 #2260 4K )5 F ot B DoD Z5£, % B A4 AT@8 8 R4 XA,
1969 4 ARPANET #¢ £ JF& 5 413K
1972 % ARPANET B4F41 % s % . &%) 50 N &,
1975 4 TCP/IP & % .
1982 % TCP/IP HL3E 47 . UNIX 2 3% 77 46 S 90 TCP/IP #9433 .
1983 4 ARPANET & & £ X & A TCP/IP # i 1Z ¥is,
1989 & £ 4 B3 M Leg TCP/IP m Bikik b K .
1990 & £ 4 R ALRREA T HRM, AT 4546 T4 8 TCP/TP,
1995 & £ # BB AR, ZBHEMRSE LR ZT RN,
1996 IPv6 L3 P, A RFC, (& T 1998 S£1454T)

2.1.4 UNIXR G k5 BEMPIY 5k

TCP/IP= 4, ARPANETER| 128 R EAEA . A1, ARPANETMIZSZH 2], T HAT AL
FRIBR ], TCP/IPH . i il 32 31— i R . 4, TCP/P & RS2 WA AE TSR 26 A3 2 frnth )7z %
e ?

19804F /247, ARPANETH IR 2 K22 50 RN TG —FhidfiBSD UNIXH#/E R4 . HTBSD
UNIX (BSD UNIX: ® % EHAn K518 %A 0 TF L 69 2 a9UNIX R %o ) 2L T TCP/IPHMY, ATLUREREE
19834F, TCP/APE#ARPANETIER KR . [F4E, HISUNA T W ITEE 1A —Ff ] R AL sz Il 7 TCP/APH = 5 .

201H Z080AFEAR AN S J 15 ¥ Pkt o i (RIS AR, 3 S UNIX LA St g 3 Az (AR, [6] Bt 2 3 33 TCP/IP
MY T P 285 i R BRAT AR . FE T IX e 3h, AR LR R 22 AN FE W LA tHIZ T T 45 ARPANET I #2 21| | NSFnet/
2%, MJE, FETTCP/AP B T A1 Vi B ) X 26 ——H BE R (The Internet) {H¥EA T o

PLEBEUNIX EHLIE ROE R AN Km 15 5, X — F 85 A BRI 3 1R 13 2. e it B
W2 EImM PP ILPITCP/IP, "B HKEW S UNIXZE AT 43, 2 7 80FAR)G i, APLe«% HONBUH K H CilifE
PR IR B B A AE N AT, RS UGN T TCP/IPHIFITE,  illith 3 25 1 58 4 1) 7= i AR FH P A

2.1.5 R H BB RS 1) )5 22

it BRI B W) B A& F T SEER AR 78, B 7 19904 1B 5l N A al sk N — K E . B 7 &1
PR IR F2 N RSS2 ) (fﬁﬁEISP (Internet Service Provider, A/ANA. /8] R F VUM FF24E TR
MBNRSGES T, ) , X LLHERAL TERAS R 7RO S RN, BT BRI AR () B B
H, tnfEZiiEsk. SNS. M’f)ﬁ 555 IR S R W 5 B A AW L H K

T2, M-S CYHBRAN NEIEE (198056 ¥t ) A& R ey —F R& IR F. AXAEEFIPIAR
foid it W iE AR AL R 25 (Modem) 5 EAUE4E, TTAME AL -FORM4, AERFRS. ) B IRTSLZID
SRR Ry, A BRI N [RIE AR RE A @ T EALSEBLEAS . AR, AN NGBS R AN A R
P $EHERSS, 1 H 2 & BRI GEE B A E TR A EE, X8 A1 R 7 — & BIAME .

&, ) A T ARME AT — SRS RE SR B T BRI AR ST B BB RIAIVF AT (NSFnet &4 25 LB Hlo )
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fisedtn (ISP) fEHBL V. X, HFTCPAPC KM T AUk, MEAMTRR T FEE ek, K,
TR A — RS BoR, AT e R HAME S .

EEBIEHM, AATAT ELAWWWERHUE F % A5 8, W] LU i 7 B8R BEAT 23, 38 mT PAfA A ik 5
FATH OIS . TERM B FriE < REIRE], B MERE AR AL T AR AR AL
"BEmMELELR, NMIAMOTUERZZLEL RN, &0 LosEE LK E ST 83 RS .

LIRS — P s FH R 25 3R R RSk o X845 BIQ0EAR A 1k — . o 4% 5 5 M7 (1 N F o e 15 T 4y
MBI TR AT FI ok, B TR TR AU A LR PR RTE B O K AR BT T], 43 25 S i2
Ko

2.2 TCP/IPHIFs#ELL

201 20904EAR, ISOFF & T OSLIX — [H Bris e X bR vEAL IERE . SR, OSIMSFFEA 152134 ., HIE
W2 AE F ) R TCP/IP P

FEJER, & HTCPAPHIARAEILFTEL. TCP/APHIFREAL A A HAB IR AR AL A B R . IX— st 2

1ETCP/IP B JH s S AN A ) 580 7o AT A 4BTCP/IP I bR AL L FE -

2.2.1 TCP/IPIEARE X

MFTHE X EdE, B ANATRESUCATCP/APZFETCPSIPH A MM o SEFRAR G 24 A It SE /2 5 X
P AR Z 1500 T, & BRI IPHHATIEAS I B 0 20 2 I ik . Bk UE, TPER
ICMP. TCPE{UDP. TELNETE(FTP. ULXHTTPZ#)E T-TCPAPHIMHN . EATSTCPEIPHIRRER, £H
R b AN RTG53 o TCPAIP— 1A iZ B Le i, Rk, HIHRTCP/AP M BRIE (R IR bk
(Internet Protocol Suite) : 4 M IR BLAI—EI L. ) o

TCP/IP ML E

ISz HH MR
HTTP,SMTP,FTP,
TELNET,SNMP
RTINS i b4 ) P
TCP,UDP RIP,OSPF,BGP
W Bl il
IP,JCMP,ARP

E2.3 TCP/IPHrL##

2.2.2 TCP/IPHEALKS BB

TCP/IPHI B bR HEAL IR 5 AR bR EAC I REAT BT AN R, BAT KR = — R B, 2R
SEFE S BIAEARHEAL IR B RE 75 B SE Rz

o6, PR BT TCPAPHI MM HIETFI R € 1, MIETFA S g —A SR VAR NI ABEAT
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WAL FEX AR S R i1 AL A AT H e, o4 n] DL AR AT BB 3T 1

HiK, fETCPAPHIFRAEACIERE S, BT — A B AR 2 B2, T 2RSS R S I R R A
% SEIUEAE AR . HERE AT “TCP/IPHE Bt & LTFRIET, J5 5 RS PR,

BRZAWAH RE K, A TCPAPTERE A UG R R P S 8 BX MR BL (R A: 45
TR AR B RE 45 AL+ H ALK &4 PR ST A = A 38 e g 4R RAT A 09 A2 A it e ) BURTATIE. T HAEREA )
WHY B A TEARE S R, Horp— e il CAE RS e e, JF HRei dtAT i85 .

N, TCPAPH RERA M KRBT E TR, AT SAEZ A CSLIZ R % 2 (82T 815
SNy, —HRBUA AR, ATAGRSEAEIEFTH UG, MIHMESRRR . PR B SR . gnd iR — Ik
MR SRIGAMIETT, — 3G A i &t . Itk, TCPAPPMMARZS BA R R 1S 1.

SR, Xk A T SR IR B A PR B AT A L T R P, R £ 4R St AT itk . A ELTCP/IP,
OSIZ I AR REIE B Je, 32 B DAIAE R GRS il g AT PEBGR A P, AR AESR R 5 A BRI 2 (14
BRI AR fE b BEAT 5 ISR K 5 I L

2.2.3 TCP/IP#5——RFC

HiT T $2 2 TCP/IP B WM HIETFI 1R i) 8 o IBLE T EARHEML I P, i AMIFIARFC (Request For
Comment) (RFCARF@mENX LARABIERKZRLE, BT MR aXE LG LAS, ) CRIFMEEER
W _E AT . RECAMILSR T BOHTE N A, B T Wl I SEIAE FHFIAH G E S (a5 L RGE F 48 X 89
Z 8 #FYl (For Your Information) . ) » URSEIG T H PG B (52 3B W B U AR 1

Experimental. ) .

RECXC RS IS 9 5 ZH AR AR AL TG K o I AnTP PSR AL YE FHRFC27911 %€,  TCP MR IE i
RFC7935 3 ¢t E . RECHIGmALZBEER, — BN —RFCIANE, BiARERx LT EBS. HE
P REOHEMMHER AR, —EZH — D285 MRFCAEX B Tidx . A EBSR O NG
TN, WFHEEER AT MHMRFCXEY, [, ZRIGBRECIERE . HMRFCXH R 2T R T
WA A HRFC LA R ZAE RIS A RFC.

IEI, A A$E B SN RFCHEAT B DU B2 A IRFC Y 5 KRB, ik, AATTRH
STD (Standard) (#|4=STD5% 7= €14 | CMP 49 IPYr AR . H#t, STD5SHRFC791. RFC919. RFC922.
RFC792. RFC950AZRFC1112  6/NRFCZLA. ) JTE S5, STDHKICEMEA g 5 il & MBS i A
I, Rl =AM EITE R A R R A T AR A 2 R ESTDS 5 K A8 k.

AJa s BIAEERBORTE N A S A 2SR STDSi 5, (HAZAH ] REFBUL A STD T KIRFCH: 5 LG DA
T34 -

AN, NT I EBMNH PSR ERMEEEAER, 5STDJML, FYI (For Your Information) tH7F
bR S H . FYDN T TR R, WAL MRS B 7 AORFCH S . B HNG, %
SWAS KA.

STD1iC 3% i B R R AL IRFCIRAS . #20124FE1 H A1k, STD1AH4 T'RFC5000 (R Z1EM T
2K B E IR T) -

*2.2 EAKREMMRFC (2012514 A1)
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17 STD RFC ®o&
IP (v4) STD5 | RFC 791, RFC919, RF(C922 o3
IP (v6) RFC2460 FEAE
ICMP STD5 | RFC792., RFC9350 A
ICMPv6 RFC4443 FEAE
ND for IPv6” RFC4861 FEME
ARP STD37| RFC826 Foed
RARP STD38 | RF(C903 o2
TCP STD7 | RFC793. RFC3168 ok
UDP STD6 | RFC768 i
IGMP (v3) RF(C3376 RBUFRRE
DNS STD13| RFC1034 . RFC1035 R

V¥ Neighbor Discovery Protocol for Internet Protocol Version 6
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(%)
2/ 4 STD RFC kA
DHCP RFC2131, RFC2132, RFC3315 BRATR
HTTP (vl. 1) RFC2616 FRATR
RFC5321 BERE

SMTP

STD10| RFC821, RFC1869, RFC1870 AR
POP (V3) STD33 | RFC1939 ok
FTP STD9 | RFC959, RFC2228 Fog
TELNET STD8 | RFC854, RFC855 AR
SNMP STD15| RFC1157 il &3
SNMP (+v3) STD62| RFC3411, RFC3418 Fof
MIB-II STD17| RFC1213 ol
RMON STD39 | RFC2819 g
RIP (v2) STD34 | RFC1058 VB &
RIP (v2) STD36 | RF(C2453 ol
OSPF (v2) STD34 | RF(C2328 o
EGP STD18 | RFC904 ViR &3
BGP (v4) RFC4271 FEARA
PPP STD51| RFC1661 . RFC1662 A
PPPoE RF(C2516 15 8.
MPLS RFC3031 RAF A
RTP STD64 | RFC3550 e
FMEER STD3 | RFC1122, RFC1123 o3
B R ENELR RFCI812, RF(2644 RBUAE A

/A RFCH | #7413 8.5 5 F http://www. rfc—editor. org/rfc/rfc X X X X. txt (P X X X X H

RFC%5) o

m i RFCH IHHRFC

T, A4 EA G IICMP AR R 44— FRFCHIAZILITFE

ICMP/& FHRFC7925€ X« HHRFCI50¥ JEH. A&, ICMPs2 HiIX P ANREC ARG A R w il = v
NHIFITENZ . REC792A 5 JE % T LARTHIRFC777. TMRFC1256 B4R A IE S ke, (HHET (32012
F2HNIE) BT IFRUPRER B

FHUFEE 23 AL BEICMPHS BT e K B R A05 5 N T REC, 433 ARFC1122F1RFC1812 (RFC11225
RFC1812F AT, T AT ICMPeY &L 3 £ K, LIt & T E AR G EAFIP, TCPYAKARPE X % il 252 AL £
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2.2.4 TCPAPHIFRUEAL L

— M bR AL — R B IETEF I 18 . IETF BARERE R3S, {2 H W A2 18 i 3425 i) 2
RFEAT IS, IF HAZ A AN R 13T [

TCP/APYMI KA AL KB LT U B E e R MR EE S B Ik, iRy aT LA#EAT iR
#EAL, WIS ARFCHEASZUARHERT B S =, REFEHENBG &, A HENFIE RPN B .

WNRAF A HTIR LB B, AR IUAE PSR IE R AL Z T 2 — MR B IR R —Fr B, R
AR B SLHE HYE BOME WS N BRI R 5 SO, R B 9 B SR AE LI b, I 18 ok 2 13X
SESCRS A I MR AFREAT, AT RT DAEAT AR N (Y e A ST DL DB B S B

G S A BOEHE 6N H o Wt v, REHEATTIRGRE, A6 ™ H AR TR 45 R
MR RESE, 75 PR DI () JEAE T2t ey it B B B . X208 1 B b — 83T S o R SCRTSE B i 1 N 2
MER I XS BZ MR A, TCPAPHI B R E A K Bk, ROFFRIRH EE R,

7 HHe, WS RIIESG (IETF Engineering Steering Group, HIIETFR) 32 2% i 4 ) HIHLHE,
FLREH A ARFCICAY o XA SR Y i Wb #E  (Proposed Standard) »

SRV AP TS H (PP SCR AR 2 A N o WERBEISAS BITESGIIN ], P LSO S b e (Draft
Standard) o I UHSRAESEPR ] 2 B B iR AL, AT AE SON B R BRERTIEAT BT . 08, XM Tt i
IR B SR 2O AT o

FENFE AR B FIE AR HE, 7 B 2 i SEBUF M MR M. A5 I E 25 % s E
NER DA B S YRR, A A, FHFBIESGR R Z&HHE, A XA EARAERE T LLSCAFRIE .

DRI PR E AL R I R 2 8 K T A RS ) o Jn SR AE BRI B4 2 A, B Teik e o — MR R bnifE .
TCP/IPHIbRE I A2 5 — M PR HEAL I FEAN[F] o AN 2 R E LA 2R 5 ARt LU A4 FF AR NN, T A2
B HBOAHER IR —ZI 8 1k, S BN RIS S 2] T8 & (A a3 R A AR A B 8,
A RAFIEM RO, XA ERFCH A ARAE K 3P WAL (Experimental) o ) o HPEE DA BCAPRER]
TCP/IPHM S A AT 2 R A, ik, BRI S M.
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AH

SR P
@mental

l

PEBUbR i

Pmposedw

w6~ H

—

Y

Y

T SR bR
Draft S‘w

B4

Y

Y

e B A g
@ > PSR Y
WO T
y

E2.4 WU ARERAR

m ST bR AE S T S AR v ) SE

RGO, [ATHIHE 2 S T RECHARAE TR b RS, PO A 22 R4
RE bR o

DI ARTHE T 5 8, A% SEBUR L S S P AR I, XA AT e Lt mi. JFH, M
WwaBIT R, wea) TSR AT 257 2R H R S BRI i 2

2.2.5 RFECHIZRHEUA

RINRECH] LA JUF 518, S BRI 7L e R H BB A ] “REC Editor” (T4 FIRFCHSLE“RFC
Editor” &) . BHARMIE A

http://www.rfc-editor.org/rfc/
ftp://ftp.rfc-editor.org/in-notes/

TR A ML PRAFAE BT A RECICAE, Wt A — > 44 Jyrfe-index.txt ) SO AL 1 BT A RFCHIME Y . REC
MR 7 RAMRFCIARAE B, ICRMIERFCR R DIGE. 1AL, 7EHAE N PR Lanonymous ftpik5srds (ZE
M ERRL ZHGFtpRFB. CHOREZTURETAREBESLR P 7. ) (WIIPNICH fp R 5545 »
ftp://ftp.nic.ad.jp/rfc/) EHAFHRFCIE ..
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m YA 3K EUSTDELFYILL )2 ID

STD. FYI. ID (I-D: Internet Draft) 5 A LA BL T M $RE . T EATAIARE Y 50 )i sk 7 std-
index.txt. fyi-index.txtZF SO HT . PRI T DL A 6 ] i 48 2268 B I 9 5

* STDHR IR L
http://www.rfc-editor.org/in-notes/std/
« FYDZRH M 41k
http://www.rfc-editor.org/in-notes/fyi/
« IDZREX P
http://www.rfc-editor.org/internet-drafts/
JPNICHftpfk 55 &5 1 1) H 5% -
* STDAR UM
ftp://ftp.nic.ad.jp/rfc/std/
« FYDERIM 41k
ftp://ftp.nic.ad.jp/rfc/fyi/
« IDFRI R

ftp://ftp.nic.ad.jp/internet-drafts/

2.3 I WX Atk AR

CH W10 KM e, AT 2 RIERIIL . A BB R AT A ? B STCPAPZ 8] A 4%
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1000BASE-T 100m R 4% (UTP-CATS/Se)
10GBASE-SR 26m~300m B4 (MMF)

10GBASE-LR

1000 m~2500m

FARKLH (SMF)

10GBASE-ER

3000m/4000m

PHKL (SMF)

10GBASE-T

100m

R 4% (UTP/FTPY CAT6a)

V¥ Unshielded Twisted Pair Cable, JFF#k 4%,
V  Category® W 5., TIA/JEIA (Telecommunication

Industries

8 iR AL o

V¥ Multi Mode Fiber, %AEk4F,

V Shielded Twisted Pair Cable, A ik M4k 4,
V¥ Single Mode Fiber, ##:% %4,

V¥ Foil Twisted-Pair, %28 .5 Bk &% .

Industries Association

Alliance, £BE A Toktha/EEEF T L) #]26HREEME, CATEAR KR, KH

w (LR L S TSP R R U

1K=1024
1M=1024K
1G=1024M

1K=1000
1M=1000K
1G=1000M

THENLAERRE A k], R PA210 R Ee i T 10000918 .. T2HF W MR,

1117 VA X AR AR o0 g AR S . LR 88U ANEE S TR i

/ Electronic




TCP/IP ( 5 109

3.3.3 LUK 5

B IR TEAL ) DL R FE [R) b FL 25 1) s 26 B 10BASES N 2% o 2 )5, HA B 1 FH 408 ) 2ty e 405 114)
10BASE2 (thin PR« XLZE10BASE-T (ML LAKIM) |« mid100BASE-TX (i AR
100BASE-T (FJKPARM) LLAZ10G PLA R EE A2 DL IR VG .

FEC AT DA X P U i 4% 1) — e LA U385 VRT3 R FICSMA/CD  (CSMA3,CSMA/CDAR X 89 £ % 4m 37 i 5 %
3.22WMF MH KXo ) J. CSMA/CDRI &5 LLUKMFEIBAE A, 3 Z R A Al . SR,
X CSMA/CD RN B B A 1 PR WX s A Y — A E B0 B 3L T 100MbpsHIFDDI,  PAK P AT 4R it
FHTE10Mbpsffid & [, DL T AT — BN EASRICE Bl M4, BT ORI 55 St % .

X PRI IR FFEE R A, BEEATMAHE AR (ATM 35 Bl 2 K & 6913 il i ALk i, B4R
FHHE%3.6.1F. ) B HCATS UTP (100BASE-TX /2 i# & beik i@ 12 a9 B i, 5K A 0444k 89 CATS 3 B ik
ek (UTP) o ) FEBIHE S AR TR . DURMI s it R A 7 A4k, 320K P AR 3 =2 I I 28 T A
HEZESZHENERR TR TR, MREEAFLVENSE, WEBREMNE®E. ok, AEHZEILR
BT IEAE AR AT Rl Al A0 S R ALE (S DA BWR I 6. Roh, R E4R IR B S He L)
WU 3EAE 77 A R s A Rl e i s 2 A 7 N iR H 4R &, 8 F Y Bl 722 ek s>

ML, BT ASPEMRR, BB ATHT AR AR EEAE R 25435 B 15 O0 F 1 BE T B3 #8AS Wi FDDIF A A2
WIBHTRAG . M0 ELAE RS PERE ISR, DRI a7 5 ) 254 S5 { B A RUA 2 FDDIFT ANBE L S A SRR A
WH, BEE DKM BRE K E (AA100Mbps, 1GbpsH|10Gbps) , 1] DA 48 06 B T 7 HAth AT 28 J) 38
BAR”T .

AT & 7 2P ORISR . AN RWRFR R AL IO, BATT#A — N3t (HIEEE802.311 70
(Ethernet Working Group) #HTHruELL .

= JEEE802

IEEE (The Institute of Electronical and Electronics Engineers, & 7 flH S TIEIMHS) &R
W, ARIEAS TR AN 8 T &R B R bRt BLT /2IEEE802% s M . IR T-19804F2 H &
) Jey sk 0 [ Bk AL T H 5 BT A 44 802

[EEE802.1 Higher Layer LAN Protocols Working Group
IEEE802.2 Logical Link Control Working Group
IEEE802.3 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)
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IEEE802.7 Broadband TAG

IEEE802.8 Fiber Optic TAG

IEEE802.9 Isochronous LAN Working Group

IEEE802.10 Security Working Group

IEEE802.11 Wireless LAN Working Group

IEEE802.12 Demand Priority Working Group (100VG-AnyLAN)
IEEE802.14 Cable Modem Working Group

IEEE802.15 Wireless Personal Area Network (WPAN) Working Group
IEEE802.16 Broadband Wireless Access Working Group
IEEE802.17 Resilient Packet Ring Working Group

IEEE802.18 Radio Regulatory TAG

IEEE802.19 Coexistence TAG

IEEE802.20 Mobile Broadband Wireless Access

[EEE802.21 Media Independent Handoff

IEEE802.22 Wireless Regional Area Networks

3.3.4 DL MImidg =

DAK WM i ity A5 — AN U5 545 (Preamble) (P304, ‘BHHO. 1EFAEHE MR, Fom—A> LA M i
IFFLG, R R RE e i PR S L P b . 319 R . TSRS AR B & — NUMISFD (Start Frame
Delimiter) FJ3, '&HMERZ“117. EIX MK G2 RN AE (E3.20) o #3365 5SFDA K 84
FHA (8423 (octet) 5O ABLLHINET . SAMNFFHOFT (Byte) £, A TFEMNHL L@y
FEAEEBHNE. ) .

IS (885 )

PN RE P
10101010410101010410101010410101010§10101010§10101010§10101010§10101011 i A4
——— == ¥—\ﬂ;—‘?: ”

o ARSI S 2 LEAERR ASDF,  IEEE802. 3445 )5 8 L4 FRk A SDF .
B3.19 VLK R Mty ar $45

DA A A A P i i o LK S E S, B R IE 14575 0 alg 6551 HARMACH L. 6~F17
FIIEMACHAE LR 275 1 B R B SCRA
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G IS N TS
o Hefs (fiD)
SN . BANEAE (R MR ROT L 1.
.

I H 8 LA 7 . AR LURFAF NI T AL B . SRIMAE LSRRI TS, 1
FHARAE6AN R 7RO HL

o 8HLFT

8N LLRF AR N8O 1T . RN 1 RIS P & 84 LURs I 4 2 A T .

LA g i A X

HArMACHIHE | IEMACHLHE | 257 Bt FCS_
(6F 1) 6F 1)  |eE) (46~150077 1) (4579)

[EEE802.3 LA K i A4 =

EfrMACHIEE | HMACHINE | Wil<RZ | LLC | SNAP Bl FCS
(67) E7H) [T CFIM|GFI|  (8~1492F1)  |(45°7H)

E3.20 LK MMk X,

SEREMTSK 5 T R R . — SR WU BE A 9N ) R R B T RS2 46~ 15001 1T o ol A — AN AU i
FCS (Frame Check Sequence, MWif36F51) 4455,

A A ARMACHUIE AT T A AR AR s R B bt . PRMACH Ik A A7 TR 36 LK W E 0 326 S LA
HOE7Z/BLEE: bR

RALEH FRAE L, e H USRI BRI S5, BIRYI LUK b 2 M2 B 38
Mo FERADTEN R, WRZRA PR IR AP BCE 38 & K . R T RIS K32,

k3.2 UKREZWNERRELAER
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FAB %5 (16 #H]) 2> ¢
0000-05DC IEEEB02. 3 Length Field (01500)
0101-01FF %5 A
0800 Internet 1P (1Pv4)
0806 Address Resolution Protocol ( ARP)
8035 Reverse Address Resolution Protocol ( RARP)
8037 IPX ( Novell NetWare)
8058 VMTP ( Versatile Message Transaction Protocol )
8098 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)
88478848 MPLS ( Multi—protocol Label Switching)
8863 PPPoE Discovery Stage
8864 PPPoE Session Stage
9000 Loopback ( Configuration Test Protocol)

AT X SR A TP 0800 ARP 0806. RARP 803504 A2 IPv6 86DD. 3¢ T sl S5 7 wof HE 2% 1 o
ZHT, ESH LT HEA M.

http://standards.ieee.org/regauth/ethertype/eth.txt

http://www.iana.org/assignments/ethernet-numbers

e B Je L2 FCS (Frame Check Sequence) . HI'EW LAMG MR 5 A7 Fraiidh . 7EIE(E & id 72
AR LR TR AP, FTRES M AR B S BGLAS AL AT B, BRI, A B IXANFCS 7 BB AT B
o R L 57 g S T R U ST

FCSHRAFAE BEA MR UAE 2 DA R A (RAZ M HAKE, BT mELAEAFREL, ) .
FERMSC i B A R (0 5 3QUE 55, W RAS BIPCS B ARTR, w58 Fr i i i A5 224 (FCS B A B3R 09 40k

fes, RBAEMNE XERAHER. )

IEEE802.3 Ethernet 5 — % (17 LA WL M) B B EAA X3 — A LR I Rom R 1 5 B, AE
IEEE802.3VA K M i A R WA L o Ak, B & 20 B AT it F LLCAISNAPRE 7 Bro MARIR L — Rk
R 7 Bost H BLEIXNSNAPH . ANIESNAP AR E I PSR 5 — i LR W SRR ) e R A A [

F£3.2.6 7 R EA I VLANT, g XA et (E3.21) .
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1A VLANBRIC B S H AL Z ] 3 20 A8 LK R ot =€

HARMACHEAE | JEMACHE AL \%‘éﬁ%ﬁ RE s FCS
65 6% §4$gf 25 46~1500F47 47
?‘ifﬁ? fiLsef | CFI” | VLAN ID
o 3R [1EERRO | 121k
8100 (1634 | > ' o

E3.21  VLANY 2AK F b a9 A& X

V¥ Canonical Format Indicator, AR/EA& X484z, HHITREHEAAA,

m B HE = 0 R

WRFEFE—D40 5y, B0 PSR BERS 2 0 N v 62 (AR5 9] 42 %) & 7 #RMAC (Med i a
Access Control) ) FIZHEEEMKIEHIE (F 4443845 %) B B ARLLC (Logical Link Control) )

I Y7 1] 7% 1] JE AR LUK W sRFDDISE A 7] B 5 2% PIrks A 1 o 3045 Bt AT . B2, 2 iahE
i 2 AR5 LA WY BFDDISE AN [7) £ 8t 8 % Fr AT (i Sk A5 2 2B AT #25

IEEE802.3 Ethernet {15 x4 H B I AULLCAISNAP ( HIEEE802.271 58 ) #it A& H 2 4E 4 4% 44 1) 0 o 045
o W32 afbLEH, HRAFEHI1E N01500 (05DC) K, F/RIEEE802.3 Ethernetf K%, thif, B
fifi 22 KRN IR R A TV 2 L2 B ZEAY . EIEEE802.3 EthernetH 'S5 fifi H: LK M 14 #B I LLC/SNAPF
BHas 7 EEMUCERE R Ik A A AR BISNAPLLE A Ge 4k 1 A 2 W 8.

A Jm s Ta) 4 i 2 .
O s R
—P -EIE i o TN .l.
1 ir_H: ik
802.3 4 A LLC|SNAP
FDDI LLC|SNAP

ATM AALS5 [LLCISNAP

) LLC . ) SNAP .
DSAP SSAP CTRL 75 >0
P S P k- “:'J e
B ) | )

F43.22 LLC/SNAP# =
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3.4 LZiEfE

TOER A A A ZLANER . WOLRE T AT A IR e . — FRAE T 2 = SRR L Tl P AL R R A
e B E RN IO L R M

TS A TG BB T WS, (R, FTCZOE s R A T REANR & . R EEE L
HAE L AR T, LA TCEIBE A 5 RS FEARBC R AL, EMRPAEII DT FEE Jh5H LR v
AL A R 2

3.4.1 JZ&IBEfEHIRE

TCLEAE, KYEE(EEE R ] 73 v WR3 35 126 A . IEEE802% b2l i€ | TLZkPAN (Personall
Area Network)  (802.15) . TGZKLAN (Local Area Network)  (802.11) . TLZMAN (Metropolitan
Area Network) (802.16) VLI TZRAN (Regional Area Network) (802.22) ZETZkbritE. ok
WAN (Wide Area Network) Kt AR S FHE(E . FHLIE Huh 5E a5 S K PE B I8AE

k3.3 ARZKBEHEALMM

& % BIEESR AR AL LE 4R FF R e B AR
HIEE AL ok AR 20 47 RF-1D
7% PAN 10 R £ 4 IEEES02. 15 T
%4 LAN 100 kX A4 IEEES02. 11 Wi-Fi
IEEES02. 16 .
%% MAN A K ~100 F £ WiMAX
IEEES02. 20
7% RAN 200 F# ~700 F k& IEEES02. 22 =

GSM . CDMA2000 . 3G. ITE., 4G. F
W-CDMA — R A% Fh i1 W 4

.2 WAN S

* BAZIEH BIREA PTE

3.4.2 IEEE802.11

IEEE802.117E X | BLLLANWH HE Z S5 HIRFEZE M —i 9 (MACJZ) . IEEE802.11X M5 H
B8 AR Z FRER SRR, A B 48 TR LANK) —Fhidfs 75 20,

IEEE802.11/2 A IEEEB02. 1 1A SRl A At . e rb SO B RS 2 10— 87> (MACR) &M TP
HIEEE802. 1111 HAtbr . MACIE Bl 5 DIOKIAHIE, #48E FHHMACH E, 174153 U [l 42 i) b 0] 4
CSAM/CDAEfLAfFICSAM/CA (CSMA/CA Carrier Sense Multiple Access with Sollision Avoidance) Jj
o TR ICLEL Sl S R L OE S . e, &K M OEH G K& — P B A M DIer
(REfE R AR M STEEES02.11) JEub 4% .

{E Ry —FifE 750, TEEES02. 117E Y 2 1A A LB AT Sb2k, 1 4 9 1MpbsEi2Mbps . 4K
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TR 3 {5 S A S5 2R 1 € FUIEEEB02.11b/g/am A b e BT gl T, AR T IUAETEAANPNANTITAE A

%3.4 |EEE802. 11

i L AR e S

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

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. 11¢g 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. 11 4.9 GHz-5 GHz Operation in Japan

802. 11k Radio Resource Measurement of Wireless LLANs

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. 111 Wireless Performance Prediction

802. 11u Wireless Interworking With External Networks
802. 11v Wireless Network Management

802. 11w Protected Management Frame

4L : http://grouper. ieee. org/groups/802/11/Reports/802. 11 _Timel ines. htm

%3.5 |EEE802. 11tb4%
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5 % & TCP/UCP %

BE-J-2 IP %
LLE & 802. 2 ¥ 4 4k 3% 3= ]

PABHR
MAC & 802. 11 MAC CSMA/CA
N 802. 11 802. 11a 802. 11b | 802. 11g 802. 11n
32 & ARk | 2Mbps 54Mbps 11Mbps 54Mbps 150Mbps

S 2.4GHz 5GHz 2. 4GHz 2. 4GHz 2.4GHz/5GHz

KLLANEEA S / —
(RO sk 28 )

Eﬁﬁﬂijt ﬁ *\::\\ -
S -

/AR 0N /AR

HLLAN (LLKM )

@ fE A SR CLRLANE#2
( FEmHE )

g
% ==
@ AN S L LAN S

(A R, i Ad-Hocfi )

B3.23 R A&LANGY#E3

3.4.3 IEEE802.11bf1IEEE802.11g

IEEE802.11bAIIEEE802.11g/E 2. AGHZHHEX (2400~2497MHz) LR RIS M bRitE. EAT T B AL fnd
B3y B Ak $]11Mbps  (IEEE802.11b) #l154Mbps (IEEE802.11g) LFEEPL%TLJJﬁIJ 0~50K7EA . B
SIEEE802. 11401k, 7EA B vi Rz HE M FHCSMA/CATT X, DLRRWE AT N34T 5.

3.4.4 IEEE802.11a

TEY) P Z R FHSGHzAE: (51510~5250MHz) , Fe K AL HnH & ] ik 354Mbps ) — Fp L 2R IBE it . BEAR
't 5IEEE802.11b/gF4E — T M AR A ME R @, (H2 11T E OZA SRR X W 5 i FE b 7= fh e N B e A
2AGHZANEL (R ir R iey) , Wk A g2 4.

3.4.5 IEEES802.11n
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IEEE802.11n/2 fEIEEE802.11g fIIEEE802. 11af 254l |, KA [ £ 2 RE&HFIMIMO (Multiple—Input
Multiple—Output, Z A% HHEAR)  HOR, SCUSEHCLIEE N —FPrfE. EPEZ S H2.4GHzE5GHZz M

Bo

TEAT FHSGHZIMB B LT, 7 Re A2 H A2 AGHZ A 24 (802.11b/gEl W 445 W+, IEEE802.11n
"] LA B IEEES02.11a/b/gi) JUE M % (40MHz) , #i KA sk BF 5 28 ] LAik 1]150Mps

m Wi-Fi

Wi-Fi;eWECA (Wireless  Ethernet  Compatability ~ Alliance, JoZkPLKMIRAMERED) N &
IEEE802. 1111 & Fhbr Ak M 47 3% (1) — A i R A4

WECAM20024E10 H A T 5 44 YWi-Fi  Appliance. iZZHZ M Wi-Fitk ) TR ALIEEE802.117™ 5 i)
HEAEMNNR, S R Wi-Fi CertifiediNilE. K, 1A Wi-Fikr &R LLLANK & =R E %
P O BRI @ A E

5 &P Hi-Fi (High Fidelity: mifR3L. mEID XML, Wi-Fi (Wireless Fidelity) 55 5 & [
JZKLAN.

3.4.6 3 L LANK (173 & 5 105

TLLAN VS & P LA B Hit e sh 2 B . B s E e, i o sl Vel i@ E. X
R, EHEEEN, AR AH A DU ZTELLAN, 2 A # 2 W BB e S s

FERLLANMbRES, B bW B ek, o€ Cn DA BE AT I « SR, X 2R S8 AR
#ERE,  HICM BRI RS S i TR, SEL gy R ot . XL M (WIEEE802.111, AATIEAE
e PR s A (I RO . B T BE RN, ROZHE ) JC R LANR B A& HEAT U7 1) 424, XA A1
e e IR S

A, TELRLANT] PATG 7 MR A A e B . DRI TS 2R L ANFR) TG0 286 B % 7] e 2 A0 3 HAth 38 45 15 45 1A T
I, SEUE5ARRE . BlandE— S B H—1N2.4GHzHr 7 19802.11b/g B % il A5 s By E . TR
Ja 8 5 WU R e B S AR AT, FEAE T T BE 2 B 2 M PR s & AR i BE T

3.4.7 KT

W54 5IEEE802.11b/g2K bk, R FH2.AGHZI AR o4 e 1 —MbritE (E sk, % IEEE802.b/g¥ X & 5%
Fik&—ARAERAN, LEAEERETHRA TR FBEAREHEN TR, ) o HURAL IR AL V2 RIS E
3Mbps (SEPRix KA EN2.1Mbps) 185 FE BRI L P 15 5 10955, H1m. 10m. 100m—=FPk
B, BEXmREZ NT8ENE (AP —&hHEH L, EH1~T76HE T 4, ML L™ Hpiconet,
MR )

ISR UTEEES02. 1 152 B X B 10 AS U IX AR BRI T AL B & bR, 82 558 W2 9 LR B T-AL
BEAE. PR SR RO B BT AR I
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IEEEZEHIEEE802. 1575 - XSfWPAN (Wireless Personal Area Network) AT Hr#EAL

3.4.8 WIMAX

WIMAX (Worldwide Interoperability for Microware Access) &5 FH % 7 4 b 85 5% & SEE Te 4 A5 11—
7. EWDSLEKFTTH 4%, RSKBIELMAERHMPR (WR#HBEH “RE—nE” . RTFTERL
LENLKRA I EEEEH RSO RE—K. ) M—Fh.

WIMAXJE T E4MAN (Metropolitan Area Network) , SCHRFIRIBN O] A [ TCLIE S . HIEEE802.164%
Witk HAh, B340 HIEEES02.16e (Mobile WIMAX) Fn#EAL, .

WIMAXHWIMAX Forun (WiMAXWIE) 8. ZIBIRIEXT] TR ik & 2 (8] ) e 5 S IR 45 & @ Tk i3k AT
K

3.49 ZigBee

ZigBee EE N H TR RN M, &2—MEHEE. (RN LLBFEHA. BRE R65536 1%
Uiy (6] FLZEIAE o ZigBee AL 4 [ B 25 B F (R0 232G B A4k, (HAERAS, {8 2. AGHZINR M B & die iy
AJ'iA250kpbs 12 ,

3.5 PPP

3.5.1 PPP*E X

PPP (Point-to-Point Protocol) &¥8 fiXf s, HIIX LEBATHEALRI ML . PPPAI Y A, FOSIZH i 552
E B EERR

PPPAME LUK ANFDDL. Ja W& MU S 0SIZ B MM a2 Ak, EEHIZMMEZEE K. A
PORIE, DAR AL R A BON AR i i SE, "E T PABRSE AP 0. 1N A i 755 . 52 AL,
PPPJ& T4 IR HERE 2, 5B ERAEMIR R, Ha)ihil, SCAPPPIIESLHLE S, R EAYEE
RISCHF o

PPP ( Point—to—Point Protocol )

/——}
Lok bk, BIHTEZ . ISDN, ATM M HAth

/3.24 PPP

PPPH] DUff F EE IR 2R ERISDN. K2k, ATMZRES . Ah, IrsbdE AT5 2 & 7EHADSLEA £k B AL IE ik
PPPoE (PPP over Ethernet) SZHL H EXMN3EN . PPPoEZ7E LA W [ 3dE th in N PPPIiHEAT A& Hn 1K) — Fh 77 =
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3.5.2 LCP5NCP

UG AT BRI AT, B ES —PPPHAERE (AR LFERNFLT, AA2FKiELiE&mAE
B@ey i AGE T RRAETCZ EEIPPPESE, ) o HJIXAERES UG H AT LT B GE. B8 5.

TEPPPH) EBEIIRE AL FE AL : — DA EERFILCPYMY (Link Control Protocol) , H—/~&
HH_EEHINCPEMY (Network Control  Protocol) . #15 _EENIP, IHHFINCPHIY{EIPCP (IP  Control

Protocol) -

LCPE A S A &R . WE R AW L (MRU, Maximum Receive Unit) . B I&E MY
(PAPZXCHAP) VA1 & A& 3471815 s 1 i

MIPCP N 47t SR IPHB I 15 B LA S R S HEATTCP/IP I ¥ E 45 451k % (R &2 M e XA X L™ 7
(Negotiation) o )

@ ey i s Lk
A A 11 ISP =
]‘J_IIJJ HIU%?IJH%E‘;&% ] ,\2} }Efﬁjﬁﬁlﬁgﬁ_ﬁ_"g r—'-—*a?—' ‘H
5 ik 55 4

@ HEr PPPIE HE A S IE
(@) 7FPPP_H{& P4l

B3.25 PPPY i 7 ik 4%

WL PPPIEHLI, I T EEAT ) A BRI E, I B (E P AT U7 R S E (GR AT ISP
BEEMB, —AXT ISP ANERGE, ) o HIGIEPMCE P, 205 NPAP (Password Authentication Protocol)
HICHAP (Challenge Handshake Authentication Protocol)

PAPRPPPIEIEGE LI, 8T P AR T AT 7 A AN B0 . b8 LB SOy ikt DR — A
T HETORIFAMR RIS, 5 W 247 il B N fa ks

CHAPNI# F— x4 25 50TP (One Time Password) , A LA B IESiWr. ah, fF@ %R 5k nT L
BT e R S A e, FH SRAS I X v A 7 P IR A 4

3.5.3 PPPIMit% =,

PPPI AR ik sl B3.26 7 . HA bR &S AR IX ANl iX— s 5HDLC (HDLC  High  Level
Data Link Control Procedure, &% & 4B4e4=4]. ) AR AELL, R NPPPA & & 3 THDLCHI &
HR I —FR B

HDLCH A& TERFAWU FT 50— A8 45011111107 FSRIX 43l . X — N8 5 fhr EhG . 7E
ARSI A SRV I BLESE6 N LB 1. BRI, FERIEMURIIS B, 25t EE S A1 I Jm T s 2B A —
AN0o T AEFOMINT, W R BRSNS H S HERE 20, #uibr. T &2 RaHils
ANELEI«1”, AT LA AR Sy il An S A X Wi R 4G 5 25 0k . T PPPARHE A% 20 5 1t 5E A Al ] .
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PPPEIda ks =0 (SRS )

bRk Hifi1 El | s bRkl

e o o) Y e o .l P = %‘A:. e = Pt & FCS Yt

T T T Sty BAEO ~ 1500 477 F
(O1111110)]C11111111) |€ 00000011 ) (01111110)

E3.26 PPP#kE itk X,

4k, FEE A TIR S, PPPOAERMFSEdl. (Rl Ll A M B 0™ I AF BRFCS TR #AE
HI I I CPU 2 Ab HE . 3X 2 At AT BEPPPIX Fh 7 245 TH RN R K & 074 1) S5 PR P

3.54 PPPoE

L H BER 32 N IR S5 T AE LUK FI FHPPPOE  (PPP over Ethernet) #&ftPPPIhHE.

FERXAP LI AN RS, 845 2% o UK BN, . 1T DORBRSRBRE: A, RN B & 45 ek S5 4
L FINICH 4% LUALE B, [AITIISPREWS 32 I — A A SE AR A LR IR 3 AR 55

FRLAN AR BT S uEDh RE, B AL AT e A AL B, DR A% i 2% o 1M Wi SRR HI PPPOE
B PIORMERE, ] LUR I PPP 6 IE 55 Tl A A 5 X ISP ] LA R0 i B 28 3 ) ) R4 ]

[ujﬁﬂ 0x8864

| a !— 0xc021
LIk 1452 5| PPPOEF 1 |PPPE Y KefE 38 ~ 1492 545 FCS
o 61 2F

WA | 25 it Z:3%ID K&
ALbhy WdR| 2% 2FH 27

3. 27 PPPoE&L 4 miA& X

LAt E 9 i

B, FATEEAHITLURM . Sl (5 DL PPPEESIR FE RS . BRILZ Ah, B4R 2 oAb SRR i) B
g (AP RZEATROETEMLA. ) o AT ENIT— AR H,

3.6
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3.6.1 ATM

ATM (Asynchronous Transfer Mode) J&LA—/M{E70 (5575 EEBIN48F- 4l ) M BN #E AT AL 4 i
BARBERS, T LR b P i 18] 6 R0 BE 8 = 50 i R A B B S R T N S i
ITU (International Telecommunication Union, EIR®ZEM ., ) FATMIRIE T X ATMBEAThRiEAL

m ATMF R 5

ATME [ FBER ) — R B SRS . AR REAT IR AL far A — e H W BB . X — R SR gt i
RARML. AE LSt AR REAT I A, T B S A M LA —ME 2 K, S AT b L5 3 T o i ) %
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(ATM &g = #SVC (Switched Virtual Circuit, XX E® ) . FIrELA BB 2 &% 7 X, ™K
PVC (Permanent Virtual Circuit, ‘KAEEH) . ) . MATMX S5ESZEEIEAFE, ERUFFEF 52 A%
ity S TR I

ATMH A FEALL LUK I AFDDUI A A SRR (BRG] & SO VFAEAR TN R B AR HE . HE, K&
THENLIF I A8 KB H I 28 55 51 R M 24 B A 28 ANCEICIRES Osioik S 45 4 M 23§ 3 0, %
BERLENALETROHLE, A EFZ L —MRE. ) o NTBHIEX—IRHIN, ATMHH

SN T IR B 0205 A

| ) fesk i

E3.28 ATMH %

m [ 5 RD

PA AN BAE Rl — 2 BGAE T DU B . B S, PRI S TDM (52 2 Rk
%o ) o TDMIlHH (LI TDM B & 2 18] [F 25 I [RI, 42 RERF & I TBDRE 3 i3 B T NN B, 42 BRI
Feiakes Abrstidit . X —d R SRR FA R R R AR ML GlanfER e R4 T, HFik Lk
BESMEERITE . TATEE s 5% T DARIE A M ER R € I AF I BN 42 5 b AE
X AR EUE RV M EEEA, w2 T TDM A I . BRIV 4 SR D IR R, AR i
AFEBIC R A 22206 2. AETDMAP R AN, AR WIEA B ERIERESE, NS —E8 5 E,
MR RE2 HBUR 2 2 W IS BT DRIk, X RR D5 3R 2 e A1 T3 UG

ATMY J& T TDM, RefgARhie &g mRHZE (F R e K ATDMA X A9SONET (Synchronous
Optical Network) 2 SDH (Sychro—nous Digital Hierachy) 9% % . ) . ATM{ETDM SR EL
PRI, I M2 R 7 17T A e BRI BB B TN o AR, 4 HE I 1A TPy A7 T30 5 AE iU
HAGHHONFIEM N . N, KRS TR EMIN— A5 AE R, fBEVPL (Virtual Path
Identifier) .« VCI (Virtual Channel Identifier) &FiR%IEY (EVPIFTiRiRa9i@ 13 &5 F, AVCIRA £ ANE
7o ) RERFFEEARMIEERA . XMVPLE VCIFE R E B EEAE KN DNATMAS #L A1 E . 72 H AR
AL 2 ) 7 JE ) 52 A AN A
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ATMHE TeAE R T o5 RIS BRASE 2, — MR o I BB AN e, Ty L R 2 [R] HE AN 2R 3%
G, XL AT DU 0D S R B, AR s R B R 2. RN TS 7R B AN NS AN B,
T M E (RS FHRAGEBEER T, MT REFFBAEREGHKIE, LF FMWimby— iz 4]
T G PR i 5T T A A R AR B AT B AT B BT R GG B A A . )
A, 7E— N 155MbpsHIZki% T TDMATATMAI P28 148,  S2Br R0 4% 75 1 X GE 51135Mbps

, PR —E R B RRAR Tl .

e
|ﬂCHMﬂECBAEﬂi: (€] o5

5
B | &
5

L L

OQOm
cOO0N

M

\-b ooo

[6] 25 ABCD# H AR A & YGRS,  BIMESA 75 2 A i E R A
eI BT, B SR AR A IR

ATM ZcHbL H A AEHR

®3.29 RFE5HF

ATM ZEHehIL
l:’ —_ .—-———-————rl:}——+
L
- siml clalemrarcrelll . o
B -4 R em—
= R BES B
-

SR AL A TR AR ] T B ARl , R R AEAT R R I R IR

m ATM 5 L Z X

TE L Y H— AN e K T A& 4 15004 7715,  FDDIR] PAf KAL #4352 717 . ATMA—/ME ol HEE R

N Re

EE E 48T B . X448 FAT AR 0 H A B S TP E A TCPE B, WA TR E s N
I, —BAS B AT, & H FZMAAL (ATM Adapter Layer) (MAATM& A & E— &, fastIP
XA TT—F. ) o ELENPHIELT, WIYMHAALS. WE 33007, SATPEYE NS ZhiE

LA A, i ] P N192ME Te kIS &
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SN L
P ( MTU : Maximum Transmission Unit ) -
I KA BRI
~ (MSS: Maximum Segment Size )
IP IPE#B gﬁ; TCPAHE
[=]
LLC/SNAPEHE| 20 20 9140
TCP .
LG IPE T TCP
> ﬁ%'ﬁﬁ Bk AALSFE
8 20 20 9140 i
AALS N, Wpgag| TCP TCPHR; .
—f 20 20 9140 8/ 188/MEIL
srwtie. W] B8 | | rceeen | | voener |- 2
58 20 20 5 48 5 48 5 20 20 8

B2 1925700 LR — P IPEE IR
B3.30 (4B 6 09ATME THHE

MIXASE R R DR, fEEAN92ME T RER — D ER, LA TPERAE S THIA . thh,
AALSPmiRE B AL ES, FEERWCORASAEF A RS0 F S 12 2| TCP/IPLE B K 4 F i BN i vl BLSK
MME R, KMEEATMM HRIE g —ME AR, HEEGAKIERZ192MET. X SATME] H NIRRT
N HEY . — HAEM B EOL T, REEEN1% MG ot SRR N BEE A oA . Fral &l T
ATMBA RIERR Lz, 1R45 2 SEUNKILSL. Ak, TERIEATMMZE P, DA PRE £ i ) 5
I EFMAT 5, BERERIEE oA ER. BETAMNICETFEHE R R AE M SIS, ShZS %
ATM 2445 56 I H AR o

221 Hh v 1 ATM

P ATEGEATMAEAL, 4 LY T
W ATV sips

L e

T HIEATMA ENL, 1%
Wi E R B A TP AL

/—Iﬂ‘\_‘% i IIE%EE%%
'I—L—I: N F AR EATME B0, R

777778 Sl 3 0N P 1 /A
Pl EhEd[iNI1ga)

FE3.31 ATM¥ IP&L &Y R iZE

3.6.2 POS

POS (Packet over SDH/SONET) +&—F#ESDH (Synchronous Digital Hierarchy, Bl ¥ #F4HK %, )
(SONET (Synchronous Optical NETwork, R ¥ X4 W%, ) ) AT ALIEAE I — R
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SDH (SONET) &fEX4F FAE#E 715 5 Y 2 Mye

SDH{E A F I HELE 28 B 28 25 mT S M s (K 7 SR T BRI I 4%, TR V2 B . SDHAIAEF R LA
51.84Mbps NFEME, —MONERIEE. BRI, CZ24 4 %F40Gbps SDHOC 76877 i 2]

3.6.3 FDDI

FDDI (Fiber Distributed Data Interface) WA R GLkEHasz . 8 JUATRS, AN T HCLF R E
28 SEI100Mbps AR frE R, 76 T W EHREALZ B i) EdEs: )2 4 TFDDI. {HE2H T 5 R e
LAN$E{E | Gbpsl )AL g %, FDDIWRLIZETR H 1 N H 20 .

FDDIR A GEINA D IG5 30 A A U5 1) 7 202 28 35 (15 DL F R 5 2 B 25 i

FDDIA ANl il i Y A T AR, WiEI3.320 7~ . FDDLN T By IE7EIATE S AL Wi i S 8508
EHWT, KRNI HRIEER . AP uh i #DAS (Dual Attachment Station, #Esk, ) , EILdfy%5EnY
f#SAS (Single Attachment Station, #i&sk, )

pSu WU v
o A& Y

Ll
L FDDI% ]]

FDDIE 4% FDDIfE 4%
(= wwwwwyypy (= wwwwwwypy |

[
K/ \

3 |

P& vE

|I|||:|

3.32 FDDIF %

3.6.4 Token Ring

A RIAM (Token Ring) Y5 HIBMIT K KA MIALANSIAR, A LISl 4Mbpsal 16MbpstL ik 5 . §ij i #2
FFDDISEFx |24 € T Token Ringf]—/> 4

LRI T HANAE B AT LR SRR S R TR D SRR, BR T AEIBMIK 3RS DASMR 2K fE
RN K, M HEEE UKMAE) 2, AMTESAFR 2 MR,

3.6.5 100VG-AnyLAN
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100VG-AnyLANSZIEEE802. 12406 & LI — M 2% ¥ . VG AVoice GradefI4iE, fRIEEHR. B LAE
B RIP3ZEUTP LS SEIL100Mbps AL S 26 . B i 250 it X B e 6T AKX SRR RS 4 BRER I o 7E AL K
HRE, ERATRET AL H TR F RN (Demand  Priority. ZHIABW EMAe T —ANE LR E1E
B, IO AR B K AL, ) Y 77 e XM, SZEAL A TSR IR . ET
100Mbps A KM (100BASE-TX) ) f, 100VG-AnyLANJL-FA B4

3.6.6 t4fiEIE
Y4fi#iE (Fiber Channel) & sCHlE B EE W — MR aEK . 5HUE 2L MM, ANl e 54
FESCSUHBFERML TR BN 1L B & B — R IE . B A% s %5 4 133Mbpx ~4Gbps. 1T LL4FEH7

ZH T3 SAN (Storage Area Network, AfifM4% ., RH5BL5 %6 5% (A, #F&Y) 25
REMBBEG NG R e —RELLE T ATRARBREERE. ), BOVH EEHIHERK.

3.6.7 HIPPI

HIPPIH T3 4588 K B 1+ F A AL %4 28 y800Mbps ik 1.6Gbps. 445 i SE AL 4 IE B AE25 K LAY, {H 210
RAFFHICLTAE MR RS, AT PARERKBIHA B

3.6.8 IEEE1394

WY FireWiresli.Link, &[fl M) K EER RN, FEH TEBEAVET RN & . HERLHE R N100
~800MbpskL I«

3.6.9 HDMI

HDMI/2 High-Definition Multimedia InterfacefJ4i 5, &g M E 2 BRI & nl DUBE — MR8 25k
PRGN B S5 T . S B TDVD/ECIRES . B AVIEE & &5 L.
PR B, DA RIRH 46 T ELECH AR R . BRSNS B ndefidERE . 20095 K AT 1) 1.4/
FFa6E AT DAL S DK T, 15 K FTHDMIS Y S BLTCPIPIEE A AT R . kT e ERIARE, BRI H
PAFE o

3.6.10 iSCSI

B FAS N HL i S B T A ) SCSTAR vE N FH T TCP/IP M 4% F i —FhFrifE (RFC3720, RFC3783) e
SCSIf A FEFE AL & HIPER N, HATEIE LS. dik, AATA] LLEAE AN N B PN % R SCSTHE A% —
RN 2% b B O AL T .

3.6.11 InfiniBand

InfiniBand & £t it I 55 4% (1 — P m dUAL fan i D BOR o Bl oK IORE U il s e ) SE I DL ICAE
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GbpsHIfEHE A . LLJE ik TR B2 At T Gbps i i A& Jmidk =

3.6.12

DOCSIS/&H LM (CATV) fefi firlbbriE, HMCNS (Multidedia
AREE ST A 4 AR [F) il HL 4 5 Cable Modem CHELZS IR H 28 ) 134 L

Patners Limited) &,

DOCSIS

EIA AL

Cable

] PASZE M2Gbps 280

Network System

5 DUR BT e () HAR G . thah, A —hl{fiiCableLabs CH £k LAY AR BE T KAL) (R 200

Cable Modemi#4TiAIF

3.6.13 &= #HPLC

EiHPLC (Power

line Communication, =yi&¥ 7 &ilfz, )

MHz~$(+MHz V5 ], SEIEMbps~200Mbps %4 5 i) — i@ 5y 20 A o A T A

2, Mhe

WS, WRESWERIRETI, —BMRT=EN (KB, PRaEN) /.

R IE4% FE 4 AR I T i & H i®
VA KM 10Mbps ~ 1000Gbps LAN. MAN
802. 11 5.5 Mbps ~ 150 Mbps LAN
Bluetooth TR 2.1 Mbps, TFFR177. 1kbps LAN
ATM 25 Mbps, 155 Mbps, 622 Mbps, 2.4GHz LAN ~ WAN
POS 51. 84 Mbps ~ 25 40Gbps WAN
FDDI 100 Mbps LAN., MAN
Token Ring 4 Mbps. 16 Mbps LAN
100VG—-AnyLAN 100 Mbps LAN
HridiE 133 Mbps ~4Ghps SAN
HIPPI 800 Mbps, 1. 6Gbps R g | GRS
IEEE1394 100 Mbps ~ 800 Mbps e KR
%3.6 FEHIFHBENB LSS
3.7 ALk

RITHAN4 1AR 2 SR AT R U RIR o AN B A GHERR A GBS RS SR . Pl i~ 3L

FEARE K BB N AT 2 4

A7 B AR DR SR F e BRI o WA I o SR, AN DNIlAE B T e v ) o A A ey

iH

BEIRSSFAUT HEEER (WINTT. KDDIEUHHREE) SRR L. ATl 5iX Iz ERSL. 112
ANACRT PASE I R34 W] LS i R e LA A 2 AT S

X B DN BRI R, #EEE. ADSL. FTTH. AL, L4k, VPNLLE AL TLLLAN

FENE
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3.7.1 BRI HE U 28 %

PP FL T 2R i L S A P [ 2 R U R R EAT IS o AR B F U ] TR S B T IR
FRR A E 2R, SEa i o &R IR .

UL 5 R R A A A — M T (3 5 SO B B 0TI (AR . B 0
MK — i F{ES6Kbps e A, BT BLILEE LUB WA

‘ﬁif///,,/g%§§~\\\\\i:=h ISP 4

KHEMHL VIR 55 d/ s e 4

o | ST

L
s 2 =
Webff 55 75 %ﬁﬁ

{# FHPPP
K3.33 #F5iEdE

i BB
A

WNE " AEiCA I

3.7.2 H3hEE RS

EHA, BohlfEmsamFIAPHS B R, eilifene: REERSXEEE, strrbhEds)
BE TR

PLHT T HLIE A A% Frd A X 8K . 1 EAE i %5 Mobole WIMAX (£#3.4.877) FILTE (Z7%1.10.3
) FEEARMIKE, FHLAEHEZT] PUA 2 ZMbps H 22 JL+Mbps AN %%,

PHSHI 1815 77 0 DL S A # o 3EREIPIAFS (Internet  Access Forum St-andard® 45 . )
(H K64kbps) A4 ELEIE (FHAK800kbps) Wil . IhAh, F T 2 s mdd s i 48 7 A E A
W .

3.7.3 ADSL

ADSL (Asymmetric Digital Subsc-riber Line, AEXTAREF A F K. ) BX O A PRI 1E 2
BEATH FEI — PR SS . A Th 4k i BEAR R R AR S =y B I M5 , (HR B 5 WA R RSS2 8] R KA &
BUE T I A BE BRI AR, X B 2 /ARG ST E57 . CHEMEIRLFE, FEERIEMIE
WAL, T AR R ER K1 S 2 HAS IS BN LN 238 i 64kbps i A B S S . BRI, ERIS FRR TG
AL fn64kbps E R KUK A5 5o AT, BNV ARG JR S L AT A B, 2 T DASEIN il AL A ) o

ADSLIERAFEHL R HAS R A HH L 2 [BX BLEk s, n— D Sam3E, BENES (K
) MECAES (RES) BER LG AR T

=

il

f

RALIX AR )IE S )7 20 T ADSLIA A HiAth iz #invDSL. HDSL. SDSL%. ‘Efl1# 4k NxDSL.
ADSL & H A B o e i —Fh 5 20
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ADSLHH (1428 1% 0 AR 4 15 7 X Bk 8% 140 o 12 DA S BE 8 LA R (P s 5 T A TRl AAISPRI K B/ p A 5
(1) #5 /£ 1.5Mbps ~50Mbps e 47, 1 S B/ 702 % TSP 138 26— M £ 512kbps ~2Mbps 72 47

B R

— ﬁ%ﬁ%ﬂl - S
% = i

( 64kbps )

ISP

EEVEERSS

ADSL“I)TEFI%”

iﬁ?ﬁiﬂ%ﬁﬁ@%/
( 1.5Mbps ~ 50Mbps )

E3.34 ADSLi#%iz

3.74 FTITH

FTTH (Fiber To The Home) J#i44 B St & — R mod G4 HHEGE 2 H -~ K HEl A ml WL T75. B
L ONU (Optical Network Unit, X R%&% T, 3Bk &AL%LE>MOLT (Optical Line
Terminal) o ) HEEERKIFEN S KE. ZEEMENME S SETES RN, MHFTTHR LS
LA E R EAE . Al e A IR R Z 5 BAR I IR S N B AT =2 A 08 B i IR

LB TR . G R LA R, ERi D EEO T EEERI A KE. AR sEIER
KB, B S5 78BS OB P 3 P I A 26 SeERIBE MY . fiIFPRETTB (Fiber To The Building) . HEEA —Fh7
TR N B TEAFREE VLS, PRI I A 42 S0 R B L AR S R o 1x Fh 7 R FRWFTTC (Fiber  To
The Curb (CurbZEEE AL %L K. ) ) »

TR
Z IR AL iR [) 2 235
j\jﬁé['_'p% "\ N OLT

ONU Td“ —@—E@ s =

@ r:-‘ _ "_ f %%%—%g Lﬁ‘J
R
ToZk % 6145 %245 11
% HL{5 Jey I 25

E3.35 FTTHi#E4E

AN, B 2% R ARG BN 5 — 4% R BB I e 5 AL k. AR AEFTTH A3 A 42
WDM (H #4285 5WMEG £ 2 mF iAW %435, ), BUARERB w7850 A —HR &4, A
G55 BIX Y £ B 4 OB T ONU S OLT 2 18] 1% 20 55 S AH LRGBS
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3.7.5 HEHM

AL I TC 2 R IE (S 5o SR ROV E R BIR A Ll A TC R B I ik, Al E 54
T2 BRI B BRI AL A TP 1 2 AR D S IX R4, DRI A% 28 i o 0 B A8
TAEGE AL

I LA I I A 2 AR N TR R 19 Bl 55 SAS RUHE o XMy I I A 2 R PR B0 A% i icdfs Se BILE 15

Hrr ML & 2 PR S B E A E R 5 (AR A T4 (DownStream) o ), TIMERK
¥R AL S N AE 3R G i R T 5 (AR A 47 (UpStream) o ) o RIHIXFP 7 HF — M5 A
B B R ) P AT IR R T AT

st B

Rk
( = B
b

Gl dr )

—

o i R S b <:ij::})
[

=

S5 g o

F3.36 @it A X eMEELKR

A L AL ELI I, ST BRI OB & HAF IS o B R SR AT 3 A (14 2 8 1 e 1
i CHZ”) PR BT U Jeysm A 2 il Skom AR . i Sk S SO B iR 2 B o B X 5 R R
(] — AR 8 BEAT SR 45t

M, P RIERE B BHA LM TS, S iA LB DL BN BRIISP. 75 2k AL
i 3 — R DOCSIS (EARIFEA%3.6. 12, ) ks, KRS 160Mbps 4% Hi i K

3.7.6 L

b5 B A R Sil B, BERSS EN RS EAR. A LR BRI T MR . BETTI EE
ZHI T EFEFER L% MRS, ANTT Groupf ik #il, 5 Mega Data Nets (FHHATM# 42 t3Mbps~
A2MbpsfEZ#N) . ATM  Mega-Link. Giga  Stream (JH LAA M ESONET/SDH$ [ $244£0.5Mbps~
135Mbpsi & 2N ) ZRE LR BEARS .

BLRMIERL — 20— i . BARATMIRTHIE SRVEE 24> B AR, (BT 3R Bt % 455 (1
ATM  Mega-Link th R BE4R 2 — A H A9, B AN T BEARISDNER o 4K A RE 5 3 — 2 LR BT A REIE L AR 2 H
{pEiIS

3.7.7 VPN

RERLE M4 (VPN) TR B e . 3X A R 55 AR IP-VPINAI T35 LA K Y o
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m [P-VPN
BIRTEIPMZE (EBEM) 33 7VPN,

W 28 ik 55 7 2 Ak — PR AE TP IR 28 1A FHMPLSE R 3 VPN IR %5 . HHMPLS (Multiprotocol Label
Switching, ZWARZAZH) EIPEH I — A Hbr%s (Label (A B4 ™tag. ) ) KMEEHATIEHTE
il BN HIREE BANE, PE/EIEE MPLSIN, W DURAA H A Wy H An itk . XA —Rt ] L 2
MAFE P VPN Bl i MPLS N CAX 73, TE R IR 4% . AL, IEReEAT F P el e i) .

55 A RTIM4S (MPLS)
T ]
= =R S
= IP-VPN
- %Fiﬁ%;%mgg i o 4 3 Bl 28
— = 3 J‘ . 4
[ o - . =
= B LR 0

HR A A In b 2 LR hin 8 4= B TR i 95 $R A1k 1y 1
P 25 A ST — S R RO 45

43.37 IP-VPN (MPLS)

ngs

B T IR S BE R ATP-VPN R 45 2 4t A I A Mbak a] LAE B 6 8 37 H VPN (9 7 5 IP-VPN
A A, XA X AGVPNA = 4 b B B2 VPN, ) , —RCRH M ZEIPsec (£ F IPsecty & % ta i ik 5%
9.4.1%, ) HAR. ZEXVPNIE(E T IPEATIGUERINE, 72 TN EAE— A AR A M. &
SRIX P T7 AT DAA A A AR BRI BRI (5 2, I HLIE mT DURYE B ORS00 B8 347 AN [F 20 i hn 2%
B I 252 21 Y 25 35 TR 52

m UK

Hi 55 3R A4 e B 03 (4 P S B A X 3t 33— R AR 55 o TP-VPNGRAEIPJZ I A3ESE, T4k DK R
FEAEAE R B R A LUK R A VLAN. GESURIERD SEBLVPNIIHIAR . %8R AT LLE I TCP/IPH
HAt B

P LA LA I PR 4 AR P KR O VLANINZS £ Bk . LB [ ANVLAN, b
LA AR — M 1T DR TR (0 RS B S R, TR T 39— B DA B £ S A
i, (I LR

3.7.8 ~IICZRLAN

AILTLLLANZ 18 A FFII AT LS I Wi-Fi (IEEE802.11b%5) [AR%s. ARS-HRALE 7T DAYE 27k sl A 10 46
N GRS F et 7 R B — A IS (HotSpot) [RITE R FL I BRI A% o 87 FH 2 1 T 8 X gt v LA
i A TELRLANA - O 28 10 A% F i 8 e T LR

DR A S S X e ST LR . R DLE 38T LIS I SR F TPsec AR S B
VPNEEEIH AR NI IXFPENIRSS AR 9% (WREly . Ruhisesnf) , A tn] B s .
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3.7.9

m X.25

K3.38 AL L&LAN
HoAth A F I 2608 (5 IR 55
HoAth A Te 28845 Ik 55 6 FEX. 25, i 2k FIISDN

LAl 2 R X 22 e 55, X225 D AN
m i gk

X250 A& FLTE P R AR B FeVF— Ao U 2 Nl e, AR TR 2R N9.6kbpsE64kbps . FH T ILFE L H
m ISDN

ISDN & Integrated Services Digital Network (
P (5 S5 2 MR 25

AR

Lit
HAE

it 4k S 6 X 25 HE AT RS ) I TR AL O R % . 5 X250, B AR IAINGIESE, — R At 6akbps~
1.5MbpsffE5E R . H AT T LUK AIIP-VPNE |32 B, i 4 (16 1 7 28 3>

WSS EFMD K485
P&, HHIE B H D

[2] &4 B R & & T £ 250kpbs,

5 E
[3] 0C (5&H &) ZSONETH A M % b by —4045 5 4
kT AR KR &5, 84Mbit/st94E 3K,

i,
Rt

BRA—MES THIE. FAX.
1 iRk, Takd=dl, Bk, NEHHAUARRLIZF . EIT7FARTALIZF LA 218 AZigBee.
[4] Personal Handy—phone System, XA -T & Ea ) Fid,

FHE

A% R TH0C-n, ¥, nX—/MEHET,
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BT IPHL

AREIFHRIKFES]IP (Internet Protocol, MIBRIMY) o IPAEREEANTCP/IPREXEEMNIMY, TEH
ERBIEE L EARANBRRTEN. Flt, IPEEBIIHR FEMFEEITENZERHITEE. AESEIEN
MBIPIHI I EERE R HNTE .

7 AR
<MHE>
6 £ TELNET, SSH, HTTP, SMTP, POP,
AN SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP....
5 SiEE
<tRHIE>
4 feimz TCP, UDP, UDP-Lite, SCTP, DCCP
<M &= >
3 R ARP, IPv4, IPv6, ICMP, IPsec
2 BiRIEEIR BIAR ., T4LAN, PPP-----
UL S, ok, &)
1 ¥IE=




TCP/IP ( 5 133

4.1 TIPR[ M BRphid

TCP/IPH-O 2 B ZE . IX—ZFEHIP (Internet  Protocol) FIICMP (Internet Control Message
Protocol) PN . ARFEATIPIHBGHATIEAM UL . X T DNS. ARP. ICMPZEIPAH I HoAth B SCHE £E
HSEMIEA AN

AN, BT HAETIPETCEN S BB TR, TR BT 3 SR IPTMYL (FRIEIPVE) o AN 4%
FEIPv4. IPVEHININF & — I 2H.

4.1.1 TPHHHY T OSIZEEAFIHEIE

IP (IPv4. IPv6) #H4TOSISH A {5532 WX 2% 2

PR 284 J2 (1) 32 BEAE P A e« S IR & 1 h 2 TB) FRTIEAS 7 o IR 28 i =1 o5 2 1] (Y38 45 Y < 5504 15 Cend-to-end)
ﬁ,{%ﬁ»o

MR A FES R, 282 KR — R ——Hle i 2= 10 2 B R AR T [R] A Kl e i 1) 4 2 [ i
AT, T — BRSSP AR B IR, SR GBI Z . 4 2 0] DAES AN [R] ) B e i, RIS R AEAN IR
(RO HCHE B Tt R SRR ity 5 2 T 0 B A

e #8)

[ W Bt e H

TP A% = 24 FH IR AE B 4% ) I 25 BRI e B e 60 e 28 i 24 1Y H b ik
B4.1 P& A

m EHLET A
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M4.16 ZHA&at

((TAA R A Aot (TTL, Time To Live) MR#I @895 ATEHE, )

BeAh, X 2HE, A e ENL GB% s DLAME AU A dm AL 2% T-224.0.0. 1004, BT IEE H &5
WAET224.0.0. 20040, KL, HREMIEPAAZ CRELE, ETH EAAERERE > SER4.1h 5

t

FIHIPZ #ESLHLE E, B 7 Hhhk4MEFEZEIGMP (Internet Group Management Protocol) Z5PMN I

o RTENEZHTIESH5.8.17.

k4.1 BRE Lty S AL

Hohk "N
224.0.0.0 (FRE)
224.0.0.1 F MW RATH RS
224.0.0.2 THRANA SR E
224.0.0.5 OSPF #% vy 23
224.0.0.6 OSPF f5 2 % h &
224.0.0.9 RIP2 ¥4 v %%
224.0.0. 10 IGRP #5735
224.0.0.11 Mobile—Agents
224.0.0.12 DHCP JR 45/ % % B X
224.0.0. 14 RSVP-ENCAPSULATION
224.0.1.1 NTP Network Time Protocol
224.0.1.8 SUN NIS+ Information Service
224.0.1.22 Service Location ( SVRLOC)
224.0.1.33 RSVP —encap—1
224.0.1.34 RSVP-encap-2
224.0.1.35 Directory Agent Discovery ( SVRLOC-DA)
224.0.2.2 SUN RPC PMAPPROC CALLIT

4.3.6 M T

m oS R 2 ?

—/MPHbE R e 1 H IR,

e EAE B IR IR .

WL E T E R EARRA ENAR IR BlanAZRHibE T8, (B
R0 B 760 « BAEHbERT166 (R A10”0 G 14407) « CRHIERT2467 (B Ar<110718 4521460 435




TCP/IP (5 148

Hitt, 2R 7 RTS8 b IR BG40 T BT

A % 11111111.  00000000.  00000000. 00000000
B & 11111111. 11111111. 00000000. 00000000
CZ% 11111t 1111t 11111ee1. 00000000

#l)

1 Ron P&tk i LU VE L, FH<0”RomIPEALBEVE . Ree A+t R, Wk s,
Hre BB R P Lg LA 7y, <0 BB ot AL AL RS 73 .

1) A% 255. 0. 0. 0
B % 255. 255. 0. 0
C % 255 255. 255. 0

P28 bR [F TSV TR e T (R — ANk . BN, ZEMIBSRIPRIZEIT, Bie b —MEE A L 1F6 735
T2 B EIER. R, EXPRMEIE =T, —RASHLAER R LRI T 2 G
Olo DA, XML S5 H S PR ERAMEAER

R, B ASKEBIShE, B ST SR 9. FilETE HLIBK 7 o Y TG K, R4 ik 2o
AN #5R, BHIEMHAZ. BR. COSbubgi B ARG 5. ik, Acadrn A s
J7 A X 5%

m 75T R

BUE, —NIPHhE AR R EN AR IR C A RS2 IR T AL S0, 10 A2 B — S U e I 5 3R
TR I X DR 2% L B A 7 H EEASK . B2 CREE/MRIFZ RIS . XA TT SUSklr LAtk 5 RAZE . B3KC
FEE IR EN I FAE 5 R hE, AT UK iR X 258 70 9 22 W B I 2% 1) — L

BN T FRILUE, —DIPHLERA ARG . — 2 IPHhEA S, 51— MR M ZH ) 1 W
e RS ] — ) 7 R A, R —A32A I E T EX SAIPHEIE W 25 Bk VRS 23 O A7 42 8 9“1
X NIPHLIE FAUAR AT E 2 W 4 F8 090”7, tiuk, —MNIPHULET IAFZ IR T B 220, M@l DOk
7 RS B b E AL 3 SRR . 288, TR AURIPHILE B B LT ARE LR <17 (R AR
T RS G AFE AT ELENT RED, PRAELARAFERLIMFFEIL, ) .

TR, HETEWMER TR LA172.20.100.52 ) Fi 26057 52 I 28 s bk (417 e 294, DLR & Hodp—
MRRTTE, CHIPHNE S F I FEERD bkt 2 I FH AT SRR R
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IP 3k 3 172, 20. 100. 52
F M H 5 255. 233, 233, 192

M 25 3, ik 172. 20. 100. 0
T M F 5 255. 233, 253. 192

)~ #& ML b 172. 20. 100. 63
F A #5715, 255. 255.  255. 192

Ry TR IR S AERAN DAL 5 TR D4 B R oAb 7 X em) “B 27 ko
%) PR
[P 3, 2t 172. 20, 100. 52 /26
M 25 3 ht 172, 20. 100. 0 /26
) 3% hE 172. 20. 100. 63 /26

AMEEH, 7S P07 T 1C R W 28 bk i AT DU S T <07 5171172.20.0.0/16#R172.20/16 H: 522 —
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BUER —ABZEMIPHILE & T 100 F MRS

IP ikt
172. 20. 52
10l101100000101000110010000/110100
N L N e A T
KR
T RS
255, 255, 255, 192

I1111111j11111111p111111101(000000

P D T
R4

24

172. 0
1ol101100 0100/000000
h TR e 11 2 M ATV
A

172. 63
1ol101100 )000[111111
< > | >

R ) S 41 2 S

B4.17 FREATIURER T NSRRGSR E

4.3.7 CIDR5VLSM

H 20 290, 1A RS BLIPHEME#T LAAZE . B, CHIREF IR AT . ST KH
BN HIHL, — Rl — DAL, [z, FELR/INBEE T, 4> BC k. SR 1 Ak Y
IRRAE A SR Z W ILEIE 1284 (0, 10, 1275 FF kAR AR R A Hok L9k @ sent, ), N
FCEHAE ) LR R 2 R V2546 THEMNAE, SERZHLTTHEEBS b, H 45 R 2B bk
FHEME SR =, Toi e 7oK

T2, MMIFEBGEIPHILER 4328 (BpiE P TBR AL A L, m R R IR KL L 2t AIBERAREKE
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VER &3, AR AT VS R W iE e itiiit, BEHPiFE—NKELSEGIPHLER L RLIRIR, ) , X
PR A 4y B IP I 1) P 28 AR R FEHLAR IR . X Fh 7 AU fCIDR (GE# 2|CIDR&G A A, & TAXABE 3

WA ERL, FHRIRLA269F L (4, 8, 16, 32, == ) X2 H9CE P S R B HITHBEL, %
B AY 7 XAm g “ARR” o ), BN TERAEELER”. HTBGP (Border Gateway Protocol, 145/ 5K
i, =77.675) XN JCIDR, FrbPAASZIPHihE /3 2RF R H B2 fC (Classless Inter—Domain
Routing)

FHECIDR, E4:LZANCHKHibE (CIDRIC B 49CE A 289 Tk (4, 8, 16, 32, «--e ) Rla, By
A — AN FREBHAZ B A T ) BT AR B NBOR I 2 Y . CIDRBE A A F T 24 A71Pv4stiht,
EINEE R HAET (A TRBELN L SmMPiEAE4L4.2% ., ) BILTERESEMMHE,

wltn, LLE4.18 915, I FHCIDRE ANE203.183.224.151203.183.225.254 1 Hihk-& N [ — MW 2& CEAIA
K2 NCHHME)

203. 183 . 224 . 0/ 23
11001011. 10110111 1110000]0.00000001 (203.183224.1)

(W2t J L :

11001011 . 10110111 . 11100001 . 11111110 | ( 203.183.225.254 )

8 + 8V + v IV
~ (IPEHLHEHEFRIR )
2343 )

29-2=510|--- 5104 E£HLEL

203.183.224.0/23
e ™

M203.183.224.1%]]
203.183.225.254—

[r] — A~ 128 1Y
i qiskERS)

SR RS 104 o
AL A LU e
| FEHUAREN T, e

E4.18 CIDRE Al#1] (1)

K, E4.19/E 7R T14202.244.160.151202.244.167.254 ik & 35— DN IS T . %460+ S BR
RSN CHEMNEE I N,
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202. 244 . 160 . O / 21
11001010. 11110100 . 10100}000.000{)0001 (202.244.160.1)

( 2 kAR )@
11001010 .11110100. 101001111 . 11111110 [( 202.244 . 167 .254 )
L J o e Y SR I e J

SEI + 8 +5hi 114

(IPENLHHEFRTE )

211 v
211-2=2046|-- 204615 THIEL

E4.19 CIDRE A4 (2)

FECIDRAN. FH 2 ELIC I AT 39T, 19X 2% PAY S R P 1 58 I BE A7 XA AL A o Ll i, 51 AR R
JERCBEE 25 VA5, SR A K7 RS AR A Y R A BE . 2RI, AT 22T TRl BEA 50065 1ML, 328
IR RE R 5065 ML, WRAEFRM S beifE, HUE LR — s i 2 254 . b A3 HH AN 2L
TR AR KR TPk 3 Bic U5 3

T4 T —Fha] DB ALAZ SO 23N A0+ R RS A BE IR L ——VLSM (] 48K X 48 )
(Variable Length Subnet Mask) . ‘& 0] LA I3 [H) % HH B R 45 ARIP2 (7.4.575) LK OSPF (7.575)
SEHL. MG VLSMAT LI WA 48 ik %1l 43 =L BN 5004 B 1 A 1 B 09/23,  EHLECNS04N I T A 1K
FER26. MTFEER ] DO TP 1R FH 2842 =1 2250 % .

A T CIDRFIVLSMEZ A, HiSZAIXT MR T 4 Sl (A T 342 4 5 PR R R 4954, 4 T CIDRA=
VLSMZ S ANAT (5.67F1) « REIREHE (1.9.79) FHAK, ) AEHANM, [HZIPHhE) L X EoA &
HIRMFHLTENA .. Fi A 2 I 24,6775 FR 5 Z A 21 I TPV6 R TPvA LMK 7%

43.8 4 mihht 553G bk

AT, IR AR — & LB SR AT — N ME - AIPak . — B BIPHhE AP 5R, B (R
R JCIF A AT NLZ R 4 AN i i R S B AE  LUJR AR RN, b B R, A IE N
FHEN TR WA BN LR[BS S, R Ml (s 1 IR 34T .

SR, BEAE TLHR I RIRET f,  IPHLREAS A A e R 25 o G R — B M IAT ) R R A e — bk 1
i, XHIPHIMEFER I ER .

TRt I 1RO EOR . EAERNEE— & LB AR 0 B ] € TP L, 1T A2 A A B I
FUONAH R ECE (1 v o6 o0 B ME— (O TP3t

JUHNS T AR LB AT ERL TR (SRS M 28 i (2N, A ZEORUEAE XS R 2 Y ik mE—, AT AR5 8 B
SR B AT AC EAR S TP L. AT, BEELERE AL M4 % H B S B E TP L, HATRESAT W (] e
Rz th 77 RAE TN Z R T R R LA, &N DSRMEZE T AN, FHedEmAiRk
ME AR FGE, AEHRKERIFR. ) o TRXMI A MEIPHINE. BRI E LT B
7N
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10. 0. 0. 0 ~ 10. 255 255. 255 (10/8) A%
172. 16. 0. 0 ~ 172. 31. 255. 255 (172.16/12) B %
192. 168.0. 0 ~ 192. 168. 255. 255 (192.168/16) C %

AEHEXNEE N IPH LA B T AAAIP, M/ (AX~CEFEE 1R £0/8, 127/8. ) HIPHuAL
WA RIP (B ARIP, ) .

A TPE R B T RNERE TR, AT M Z AN/ 2% . SR 1, 25— Fhehs LA AP 54

JRIPIINAT (2 5@ iF5%5.6F. ) BORMEAELE, FARA LR ENLSBCA 2=k K B R LN
SKHL T IS .

BERIRZ AR KiE. AR ARRIERAEGAD K in s BEAAIP, e (R ae) BiEp s
IRk 55 4% b B A RIPHLAE 57k . A R ECA R A TP EHUEMIE, W8 NATIEATEE

4 JRIPHINEHE A b AR RS TRV A DR — (e RAE46 (5.8.2%) MHFALT, %6 ZMA%
WETARER —AIP. ), EAAHIEATHE. HELEFR— R RAEME—BIR . £EA [F sk 5 H BT
[l I FAAT TP AN M

Ht, FAATPHINESS S NATHOR C Oy BAE MR D IPHE /e Ie] i IR T 58 B S5 4 R IPs bk AH b
BEFIRG] (e e i 89 & 30 A0 8 I Prosbfosp 0 50 5 MAR S R, A4iE AR u & F 5
RikilfZ. ) o NI ARRIXERBIPvE I HL 1o P10 T ILAEIPVEIL A 5 2T [, IPvattihit RDRAER,
MATIEAESS J3 6 FHIPVARINAT AR M B (0 ) . Tt 2 BRI AR BAR 22—

m 4 4R IPHLE m B I — B4 ML PR M
C aR e am ) ( RA e BE )
= o
R NS 2w ) me W zm )
6 EHLZ M TP A T O Ho 4 P HEHE A A7 85 1
TPHEHE
© SR PRI ], &A%
o 0 FH TR U TP

B SR INATH A AT AR IP L

K4.20 4 5HIPS5RAIP

4.3.9 & mihht iR E

B, EFEARESMIXA BRI A RAE R e S R, SRR e ? A FEE N, £RIP
FHICANN (Internet Corporation for Assigned Names and Numbers, W X ™ “ZEEM %Ar5H F it s
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AL, AT EEAMTAIPHAFBR S, )  HHATER. EHANE—NIYHIPNIC (Japan  Network
Information Center, A7 B AENIPRIAEASH T ETE, ) HNMHTERE, B2HOAEANM —TEE
H 4 R TP FE A ZH 2R

FEGBRMIR 2 i 2 AT, HP ROH B A JPNIC HI S 4 JR TP AL 74 REFE N LRI . SR TT0, BEAEISPHY
B, NATIAEAISP IS 2 N LR R Rl IR AL I 2 B 4 JR TPtk . fEIX AL, SERs LR ISPAE HI ™ )
JPNICHIT | — 4 RIPHidik . THERFEA XI5, — AT EE RS, RERRZX M1
E R

X FFTTHMADSLARSS, W3R At B ke H 7 70 Bl JmIpstht,  Jf B A R EEZIPH bk S F] g
SREARN . R RIPHAE R Bt R 4R, ATEE M 2R B IS 2 RIPHLIE.

— AT E A PRI T A i A mIPHitk. fltn, wlREiEZ & BN TIRM, SFHEN
B— G FHLHE D IPHLE,

> [ )
AN | — ISP
5 ISP
L RIPHL | <------ JPNIC
.-L-\ HHE S | —
Ay »| EHLK
e > | —
—> e /HIPHhE
e Taam TR A B 4R TP B Y H i

(1 FEARIPNICH 7 )
H AR [ N Y TP HiLhE H 3 FIPNIC R T45 1L
WA H8 PR HE 4 R P e B A A ML
— AP, BTETPHEREPT AKRISP, NS B4 mIIPNICH 4 i i) fE B #HE 4

EH4.21  IPxALeg P iFAAZ

A IAE, ik — MR JE, ELANTIZIE4. 3.8 N B IS FE S BEAAE bk, @ DBk E
4 RIPHLE FARFE AR 45 8% (1.9.715) 45ANAT (5.67) W E AT EEEL S . X TPHbEAN Bt AR T
LANH EHIAEOM 2 AR EEAR 55 28 FINATHI AN B 5E o

WREEMEH AR AN, SEASEALEM, HEA AT IR

® WHOIS

I LSS B A& Al S A s S . B R A AR AR 2 A e ok iE .
A, RIME R LIRS N Z B HHATEAE, AL R b fr 23 1) 26 B 2 8 AR
1M HIE R 7SR BLE G, AR XL FER.

SR, ARERRERISEF RSB — s (Blde, R & L6980 E RIX& A G938,
G FHEBIRENBAR R TAER, BB REEEAFHAEE TR EISITEE., Z0FF
Ao ) o WXL REAUNGRIR B OO A O, B BRI R X i BV R AR 2R B Hh i e . (R
FE UM SR IX G 2 R O R AR % BT IE ), IR e L ?
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BRI, PR ER N G A LB A B ICMPAL (ICMP A 487 IPIT 2 2060915 e R 5 mMiF A E5. 4T, )
« F|Ftraceroute (F] A ICMPZ &34 L3 Hey—Fr &4, L @mT 545 £5.4.2%., ) HEmPEMKER
RS BRI AT TP b . — ELBAHR T IPHLbE, i nT LR BX AN P HRE (38 L S B R, FRH
i) - ) R ke ) R S 1 (R BB W L Bp{E 1 B Pl ML TP AR S E . TARAFOEL
TP RAER A LA RATE DGR, MEE ML Y KA M, IRA L P AN E HE
REBAFIK AR . HIRE R RINA KRR XL B INK S RS 5 hik. )

A, ZREAH AR IR R RE A R IR AL, AR 1 RIS R TS A
UK ? XFit, SOZA Rl e Arle ? JEHAEME KN 25 8 AR AT, 32 Ge ) ENURA AT REE ARG
I OL N SOR ARE B O RSB A th 25 o 8 B LR AL PR IE SR el JUN, 0258 I TP ik AT £ ML 4% 58 o7t R
AN

AT RRGRIX AN R, B R MR IR s T DL X 2545 BAE AU A S EEANBCR T . X
R fIWHOIS . WHOISHE A& HIPHuE . ASHn 5 DL A8 R IR 4 o B B C A BN S B IR S5 o

flhn, AL H A E AL R 2 TP AT BLAE Unix MR T 674

whois-h whois.nic.ad.jp

i3k 4% (£4% Fohmsha. co. jp#g B Mdht, # P ik £ %5.2.3%, M Fs, FELALS
RbtwhoisE Mg Msb, ) MIHM T, AJLURIAL T ar4:

whois-h whois.jprs.jp <34 >

A, IR A A T 10 5 4 T web iR 55
o IPHBNE. ASHi'T:
http://www.nic.ad.jp/ja/whois/ja-gateway.html

e 4 http://whois.jprs.jp/

4.4 % H ¥ ]

JRAEHGHE AL I P A5 Bk 2 N 2 2 ik, RITPHbdE . SR A A IPHBAIEIEAS & DA SE IR s Bk ik
BN H Aritohk,  AEECE KOR SRR I 7 ZER L TSR B g th AR B ENL R S, BUMERIERAE Hbsitdk. &
FEIXFPE B B 36K (Routing Table) o STILIPIE(E I EAUAIEE AR # L AUFFA — KX PR . ©
AT I AR AR XA A% (O JE il _E 419 DABEAT HE 0 52 1

it AR SO XA PR — M2 T A TBE, Rt th as 5 Ho b th 2 A A Hefs B
I BREr . A A R AR R e, S s S B R . Oy 1 kB AR B KON R R, AR 2%
TV A i p e 2 TR 2R B B El DA, DR IR R I 4 A S

PR ZE A FH R A IR PRI, TPAS B 307 5 S AR % el 2 R A Do RT3 AT il 4 ¢ £
PERIR B . 2382 i B XA 3] IR R ERLEIPETT . 2% T # H s T 2
AR AE SR SR R 7 E VR 2
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4.4.1 TPHbhE 5 % A 3% ]

TPk (1 9 2 St tik 348 o P T30 47 B el st . P14, 22 B AR TP R PR 7R 51

S s 2 B e
o ]| MR ERE T A,
PN [F—TESMaRN 1012241 510.1.2.1
10.1.0.024 | 10.1.02 A A
10.1.1.024 | 10.1.0.1
[10020024 [ 10020 || ( F— )
10.1.3.0/24 10.1.0.3 " I
ERAT R |:|
TP fil: T 2% I_la =\
| 00000 [ 10111 ||[= 0.0.0.0/0/ZERIAFEH . p , .
H1T°10.1.2. 101 1% 2% b ' 10.1.2.1
1011024 101150 HE510.1.1.0/24 R IL L, 10.1.2.1

m CLRHE R BIERINBS - ;10 1.2.0/24 F
p W -

O
ﬁ - A 10.1.0.2
L R 2 1

&

FHLA j
10.1.1.30  10.1.1.1 | |4 [= 10.1.0.1
10.1.0.3
i ] 10.1.0.0/24
o N
(_—J
Hrihiik 10.1.2.10 _
?ﬁi;mﬂ; 10.1.1.33 % FH A LA I R s L
- PHhE | AR 10.1.3.024
10.1.0.0/24 10.1.0.1
10.1.1.0/24 10.1.1.1 o B T LA
(1002024 | 10102 ||| <= i, HEi%4% Hix
10.1.3.0/24 10.1.0.3 i 10.1.2/2411 (0
% 0510.1.0.2 (H&H
#82) HAE]

B4.22 #uiEHEL5IPE KE

% I R P E S S B S R — 20 NOZ R IE B A I H bl (EWindows 3 Unix £ & 5% by & 69 7
&4 A Anetstat-r Snetstat-rn. ) o fERIEIPER, HIREHEIPEE AT E AN, ARt
KA Hizhk AR bR e 5%, RIEZIC G IPEIE R AR N — B A . W1 SR B 45 i
RPAAAE 2 AR 2 bk 0 5%, RIE 3 — N oAV & N g itk . BTIE B W& =2 F8 A R #2210 =
B (g KEfR, ) .

#1411172.20.100.52 ) A £& Hu ik 5172.20/16 F1172.20.100/24 5 TRERVC AL » SR, %% SR DUHED S iK1
172.20.100/24. BtAh, Wi R PR — AN AR AL B D 3G A B LS 88 R TP AL, AR E Sk
FORIEN H bR L T F— MR (B ARMALE B — NS P A 0L, %&b R AT Rk X T At 2 AR B4R
R G AR B ROTB mAPTRA. ) .

m BRI i

IR KB R TP S A R LT MEE R, BaGmoimiiR ot . XN, BRI H (Default
Route) fEANEHIIEHE. BRIAME HH T8 B R TR — N U AT RE S5 Z DLAC R IE %

BRAINEE H— % FR10 90.0.0.0/08  default (& -F M50+, |IP#uik#40.0.0.0, F W& 42
0.0.0.0, ) . IXHE[70.0.0.0/0F A ZFEIPHIEZ0.0.0.0. HT )5 Z“07, FrolIt A riRipHibl (0.0.0.0
89 |PH AL 7 % 723£ 90.0.0.0/32, ) . ‘BEHZEN TESANTREELUN0.0.0.0,Z1PHNE . A B BRIARS B A Frid
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HNdefault, {H 27 THEHL P SBATEE B A% F2 s /2 £L0.0.0.0/0 1T A 3
m EHLE

“IPHuHL/32” WP AN ENLES HH (Host  Route) o {40, 192.168.153.15/32 (k=T WAL a:, 35 1Pxit
#192.168.153. 15, 3t 64-F W45 4255, 255. 255. 255, ) mie—Fh EHLEEH . &8 =B TPHE
WA NS S5 H . 7 TN E, SHREZERT TN LR LB IPHEEA S, AR E Tzt
(1) DX 8% R il 38 70 34T 2 EH

T 2 T A Bl P bk Bl ORi, 2 &, A IS d 2 F RS E AW
K, %W QI EmERMEEAETRE, ) .

CEZNEIR:URIR

M lalisht R AE R — & v R B RRE P 2 [RIEAT P 483045 I e (8 F A — BRIk TH SRS ] — MRSk
FIIPH11E127.0.0. 1/ 3R Itk . 5 iZ ik BoA AR A SCR2 — A I fiflocalhost () ENL A4 o A FHIXAMPELE
LA, Bl A2 M.

4.4.2 HHEHIRKES

K X 2 ik 16 EERF 0 A 7] DL Rtk T 0 20 E o XN EMER 24 F R, X2 B2 [E—
AN . IXFE R DLRE Sy i 2, B B AR BRI R AR LA ROt R D BSR4 H (BRE R RS
H L ¥ (Aggregation) o ) .

nE4230R, ERG T EeKIK ML, B mARE2%ILR,

REWE AR /NS R /N E E R KIS . B RO, EHEHENANAFMCPUEINS . JF HEK
R I T 2, B0 R IPEE R I TERE R, QRABEE AL =EReRLs, W7 2R nfg
F RS 2R K/

1M HL 2% fH 566 0T DUKE RN % B S BAR IR 25 B B A i % B 28, DA RIS w5 B0 H 1. K4.2311
1P B8 FH 2R CIE 204 £.1192.168.2.0/245192.168.3.0/24 11 N 2% 31X — {5 B BB BN #F4192.168.2.0/23 111 K 4%
WEsE”, MNmHET AR
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Wi h192.168.2.0/24 114 [ 4% (K 47192.168.3.0/24 54 9 2%

192.168.3.0/26
(1 1 [ 2%
192.168.3.64/26
BB REA #Eh#B ‘JI Fb R £

192.168.2.0/25
g 2%

- [

192.168.3.128/26
{2
(LS 192.168.3.192/26
§ 1y
Bemsc o

Fibritohl4192.168.2.0/24 H britatik 41192.168.3.0/24
I A PR AR AL [: ﬂ I i & 2B

O| HARHuAE %9192.168.2.0/23[F =3 I —
ol 5 7 gty 2 FpRLlE192.168.3.195:
; — * RiI23145192.168.2.0—3K,

T PR 520 Bl S C

ST * HI241175192.168.2.0—%,
\ op VR [ i e s

FEA AT 258
RETHhASCryigh %, RBEEMmASChyih .
P4k F—A~ gy 1Pl F—AN 2
192.168.2.0/25 I REA ‘ 192.168.2.0/24 | ki #%A
192.168.2.128/25 | f&rh#EA 192.168.3.0/24 | R 2B

192.168.3.0/26 FEmAEB
192.168.3.64/26 | fhi#eB
192.168.3.128/26 | f i #%B
192.168.3.19226 | #rh 4B S | 175 T
192.168.2.0/23 | i #%C

B ARCA IR %

B4.23 zdi=d kA0 T

4.5 TP E|4bFH 55 B e Ak 31
4.5.1 EHEEEAE, MTUNAME R

WA 4. 237 R A el R EEE BRI OB s ot (MTUD HAR AR R42F0H TIRZ AR
HEBK M HMTU. AR SRS IIMTUZ I AR, & RO ER S AS R SR A B s 1) 8 H AN TR s
HIARE, AIRSEIMTURSIAR. S TIPE T 8asi L — 2, B0 ZRTAREE R IMTUR
No 1423 FNA, IPHISRAL TR JZE I EE BE R -

k4.2 BFPEIELEFE R EMTU
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R 44 % MTU (F7%) BRE (RELAFF, a4 FCS)

IP &5 35% X 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
VA K 15007 1518
PPP ( Default) 1500 -
IEEE 802. 3 Ethernet 1492 1518
PPPoE 1492 -
X.25 576 -

IP 49 5% ) MTU 68 =

VR VAK R AT 2AE A KT 15005 5 89MTU., X AF 77 K ™ #Jumbo Frame, ZF5A2 KMi4& X, A
TREHMEE EZMEERE, KA000FH £ ENTUHF L L 5 —2, & FlJumbo Frame A~ 1L 4F 7
BogEh, LFZHRHE. AW (RRELXS) 69 145, BpfE £ T A Jumbo Frame &9 1% JU
T, ZdIPEE A E LR PG R R RARE 15005 T A ENTUSEZ, Bk, wRB#Hid5e
IPA: R, T A L3y K% H 3 5 M AR L aIMTULE .

4.5.2 IPH W 5 EA

A — & EVLEA L EXIPSr fr (IP Fragmentation) HEATAHR AL . 43 A AEAE R 2% F 3l 31 LUK
WICTE— N T RIE LI A AT AP

Kla.24f 7R T W2 AL R A gt 47 20 A A B — M) F . BT LRI AT ERIAMTU & 1500577,  [K11H24342
FARIPEARIR VA — DG b R IR 5E . X, B% 2R IP B AR %) 20 B T 34N o i AT K. TR
oAb RER S INE LE, SFRMEGME T (908 U8 FIHERA LT )

223 Fr Z R IPEUEIRAE A e, Rt AARENLEEAT . B b as B B S EAT B4 .

IXAF AL B 2 5 T B DR ZOE B, BLSE S R R ORIETPAE 1 15 22 R — A AR AR
Rk, @ EME SR ], SRR EA A RECRRIE H b, BAh, P2 RN A AT RE AR T
ZR (BBFRIZM LTS AOEAN, TRA-HSC2LERIKA, B, —MRaKhFH—MHEBRGDH
BlA AR — 2R FAF 308 B ATAE, ) o BRI A A, (HAR T b A
I b S A AT RE . X g Bt A i ok 2 R AU TUH, PR AR R . X R, %
g5 CHAREND sm B4 Fr 1 RITPEEE SOy BT RS -
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: ity
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VLR M MTU=1500
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e IP & W )
R[] A I
43 i
HE— ¥ T wogae| 1475 bl | ZHPH
f’FﬂUIPﬁ I FR A% 0 5T 8 (4R ST
- = T4~ Pt i A
HBHIPRIEL S glﬁ}g f&
A% 1480 ?{?)3]5 m )z
1372
PR RS BT S 2 S P TP b M R BRI S 2 S A

JREEHANIY o
ARYEIXA T BT LA B— MNPEHR R 5 20 i LGS R A BRI R LR . PRI AR
(CHTFOR BRI . AT )

B4.24 PRk E5Tw

453 HBEMTUKRIL

SRV AERAL. B, SO ARINE. MAERARRARIT, THEALZE B i S
AW EF . IR R RS, X ES A A R AL S SR T R E SR . A7, B AT 4w A
RYE T, B A B AR A R R 2, NI e (GLUE R AR PR A — R AR S R0 IPRCIE IR
WA EE. XFAHSHT AR RE3m TH. H00H T, TCPRUDP# 1 5 2 4 TCP &Y SYNATR & S ACKAR
o ) S B, RERV, EAHEHEEHSEATIPEIR SN A AR .

ot Sk XE
Sl
&

Hk, o, —BREAG R ER, WEEBENPEIEIRAEIL . N T B t2km @, TCPIIW]
AW B /N (LA TOPEY 3 AB IR £536F T & 512F T . ) W FdtiT L. gk B2 Mg F)
FH 20 B R B

TR CL B, R MR R B AEMTU R I (Path  MTU  Discovery (4L¥T KA%E 5 A
PMTUD. ) ) . FrifEg{eMTU (Path MTU) J&i8 M A ik E 412U EALZ BANTE 257 i S KMTUR]
KN RIS A AR I BT A B0 B 8% P B/ NMIIMTU . B MTU R I K 3% EHLZ IR B A MTU R R /N 5L
W e AT RI% . AT ERAEMTUR I,  wmT URE G e g (1) 6 B 28 EdkA7 40 ab 3, ] DAZETCPH
RIEFERHIE. BUE, REBERFHMOESLIL T BEMTUR I T RE.
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=

LI AR RMTU=1500

i 1
UDP; B
IP?W P R B BT F
ﬂag;aa F—KMTUL1500
2 [ >

7 s s b
1472 - :

8 20

|_Uoritti o

1480 20
e ———
20 '

. A U

D KA IPEEE o bR i & AAD . BhasE4.
@ HICMPEHTF —IKMTURY K
@ UDPH A HAAER, NATELE T —MNMEBRS8r R . BRI, stEfRUDPE&LE kR
“UDP & i +UDPEEE " EIPR B o B o X TIP, EHANX 5rUDP i FlL I 4500 -
@ FTAE ) Bk HbR FHUG 9 ES, P14 UDPE.
(BFRAEIRRRE, i FT)

@

B4.25 354ZMTUZ LGS HL%] (UDPEY 3L F)

BAAEMTU R I TAE R PR .

S R i N IR TPERE 1 s 5 87 2B bR B A W B N1, RIS MREAL, @A H
A RMEE R T A BB R, WA, MAKAEST. WE, #Ed—PNCMPHRATTIATH B
W EIREERE EMTURMEZS RIEENL (BARERH, CAICMP AT X &b agp A &K (KaB4) #tiTid4e, K
W, ERHEEXGBHEP, ICMPTARERLAS T —/AMNUMEL, X, KEEHRLMREIER LG K, A
R A —ANSE AMTUE, )

T, MRIZELF— B Es EHIIPEE IR IRFICMPRTIE M IMTUE LS, K e % B S HTMTU.
RIEFENRIEIX NMTU IR IEAT 2 A b2 . aitb /e 2, BRI IRERIE ] B A BN IR Bl
fEATICMP, SRl NG —IXRICMPRTIE A FIMTURDE — NG & IMTUE. A4, AMTURMEICE Z B, 5
METRARAT (B AR R ARG SH ARG D] —ANTARR R R E, ) L10704%0. 7EIX107%P
A ISR A3 FIMTU, {Hid 11X 10558 DU ) BER IR 55 2% FIMTUM— X EMTU KR I .

HITH/ZZ2UDPIBI 1o IBALETCPIITE LT, RIEHAMTUR K/NTFRE R KRBKE (MSS) , REH
R S BT HIE IR ki, Kk, AETCPH WS RHBAEMTURIL, IPEMNASEHIEITH A, XK
FTCPHIE KRB KE, 1HZ%6.4.5.
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R IEFHL
=
Bt 7
2 |\~ FpDI =
S UTU_MQ%J 14K FIMTU=1500
D |
.Eﬁﬁ..
409 5 X%rrﬁ{ﬁiﬁéﬁ@@?ﬁﬁ%%ﬁ

| :(\F—rﬁcMTU;%lsoej
@

1460 20 20
I o
1460 20 20

1176 20 20 = ' >
~— -/ L____J

D KREMTP G B bk 8 AT . g Eal.

@ HICMPEHTT —IRMTUR K/,

@ WA TCPIY AU EY, B e SuidR A% . TCPH ST 77 N IP 2 A2 F 4
Ay R ELLGESGIPE  IPEATHS B Ab T,

@ AR EEAH ., BIEs R R RS EICH EILMTCPE,

CHCPFORBIRICIE, A0y 7

H4.26 FEEMTUR ZLGHLH] (TCPAYH LT )

V B TR s0E R HRIBATRF ICMPH & 09480k, R SR EX LA FA, B A X2
MTUR I Shfe Rk EF 54T, 2 RRLRA P A, FREETREE,

4.6 IPv6

4.6.1 TIPv6[ )0 E

IPv6 (IP version 6) & N T R A it ¥R IPvA bk 48 R 1 1] 78 1y 4 s EE AL R R B B o TPvAR bk B A4S
8T, BI32ELAE. THIPve bR K B N RSk f4f, BP128L04: (B bk IPv6dd du bk 2 18] & | Pv4 #9276
=7.923X10% 4. ) , — G816 T,

MIPVAYI B BITPVO IR ILFEIN , 75 25 2% Bl A7 LA R s TP EAT BT B B . IR i 3
Foa, BT A TIPHINE 2 /& B ORR B HIAESS .

2 H T B EE, [PV BE M IPvAst it FE /A0 o) /8, o 223 B 9 NP4 A 1) 448 K 22 B0 4
HAET, AMTIEE I T3ATIPvA 51Pve 2 (8] (I AH Bl AE 5 A 7 it (BpIPREE (5.7 ) Aot ik
(5.6.371) F. ) .

4.6.2 TPV &
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IPv6 E A DL R JUAME 5 . IXEEThRE R () — 30 EIPvATR D15 LASEE . SR,  BIAG 2 AR e S I IPvA )
TERSGE, WIHAESZIL 7 FrE IIPvALIRE . X H A Z AEEMR AR TGV A B 7 28 B N N A R SR 847
T IPv6 LK X Leid il A AL EE R DI RE, s 7B R G R A A IPVORIF LT A . R RA
|PvaAe IPvOARIZNAL B, THEAMAELREGHEE T L, ) .

o IPHLHL K 5 B R RO T &
P A e A5 5 7 B0 5 R . 4V S SRS S RO TP, R T eI Gt I K
o PEAEIETT

BEEKEERHBERE (4071 , AHERAE SRR, FE M, B i, Ml
ANFH AR G BRAEMTU R IR B R 2 0 LT 70 A B

o SCHFENERD A T AR

B354 DHCP R 55 2%t 7] LASEEIL H 3)) 73 Bl IPHb Ak .
o RAMIES I ohi

NG Dy TP HE P 9 45 22 A= T g LA S 97 1 2R B G T 19 Th e (TPsec) o
o Z4%. Mobile IPHUNY JEIIfE

Z & FMobile IPHE XCNIPVOIIY FEINRE. HHULAT AT, SAEIPvArp X T FH BIX AN Th REEIPvE
RENE IR E F .

4.6.3 IPv6-PIPH:LIL [FhRid J5 i

IPV6 I IPHEE K 5 12807 . "B T RER R B mis 38 5 (2128 =#4)3.40x1038 ) . X A[ il 2 R,
JE LA AT ERE 5 2 B BT AR /2% 20 Pl ik

A IPve H kAR IPvA R bk — 4 F B B R s 1016, Z16M TS (IPvaa M T 1T
D o BT H16MN TR RN B SRS, Rk, KBIPveRIIPVALEbRiC 7% LT IX 4y — AT
128 AR IPHL I LAFF 16 A N —2H, BAHE S (<0 ») BBIFHEATARIC. T B 5 e I S i 0 3R 1 DL
0B g, FHHMANES (<0 ) . HE, —ANPHibEH R i I — IR NS E 5.

FEIPV6 S, NATTIEAESS /0 e il 1) 7 i hic It RASE 5 3212

o IPV6HIPHE bR 1L 24451
o H bR R

1111111011011100: 1011101010011000: 0111011001010100:
0011001000010000: 1111111011011100: 1011101010011000:

0111011001010100: 0011001000010000

o HIToNHEfIERR
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FEDC: BA98: 7654: 3210: FEDC: BA98: 7654: 3210

o IPV6ITITPHE 45 1K 25451
o H T HEHIER R

0001000010000000: 0000000000000000: 0000000000000000:
0000000000000000: 0000000000000000: 0000100000000000:
0010000000001100: 0100000101111010

o M/ RIS

1080: 0: 0: 0: 8. 800 200C: 417A

|

1080:; 8: 800: 200C; 417A (A4%)E)

4.6.4 TPveH Ll [ 45 #

IPv62RlIPv4, /2l IPH bk () i J LA AR iR TP bR A Fh 2
EHBMEET, MRk, R R E—R— Nk, AT ER S EIPH I,

PR, BUAREEAN S TR B N B RA A R4, ) DUGE A e — Atttk . i3k ARYE — 2 5%
AR BEHLVEOT R G B AR =, A DURIPvAR AL AT Stk —FF B B

FEANE FH 5% b 5 B AL R — AN DUK X Be N EATIEAS IV, ] A P R B A R st b

IMTAEAL 2 SO VF 2 R SR IP I IE U I, A2 [R]— R bt m] DUASE Y 2 =) PRk ik DA K e — A st st ik
(A CAER

FEIPVOIIAEE R, B DA[E] 65X e TP b 4 A0 e B AE [ 1 NIC |, #4253 RG] .
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KR
(A T2 Rk
HohkAEA T )

1}/\‘:
HETF A Jeh B T4 AR
LT (S Mot
[F]—72% ) £ = ey
—— —_—
,
r—— — 3 = HE T4 AR My I
ST R A T i £ Phsir b
[ P T S [ Wk T T A {%mmﬂﬁ@“ ]

g EfTperD Eraaah) s

FI—, | T
NN NN

A ] LT HE B A
ﬁ,[ LA ﬁ?i&ﬂﬁ*lﬂigﬂﬁlmfiiﬂﬁ‘]ﬁ'{n Eﬁfﬁl&ﬂ:ﬂﬁﬂﬁfé
AL L T e — 2 ok AT A
B4.27 |Pv6 89id 4z
%4.3 |PvosbiutzEH
* 7 3L 0000 --- 0000 (128 rb4¥) .c 7128
I 3 bk 0000 --- 0001 (128 yb4) -« 17128
o — A R b hE 1111 110 FC00.. /7
4 FE K B 4% Ho bk 1111 1110 10 FE80.. /10
% &M ut 1111 1111 FFOO.. /8
4By 3% do bt (E)

4.6.5 4 =Rt

&R R SR A EME— ) — NIk, B TR A DL AN A B A oy NP6
Hudik.

S JE B R M B (4% 2t 428 T 1 . BLAETIPV6 I N 2% 1 AT A FH 4% 2%, n=48, m=16LL & 128-n-m=64.
RIAT64LER: NN ZhR IR, JE64LLHR: N IR
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//,#f—lﬁﬂf-—‘h\\//-mw%~\\//,‘—#— 128WH —u
4 Je 4 Fh RT3 FRID #ZHID

<“—— HE% —
<« HAE

€« EENRAY —
< PR > | <€ FEr————

E4.28 4 B¥iEnat

W, BEODH R4 R FIMACHIEEFIME . A HTMACHULE (A2 % IEEE EUI-641RA1#8, ) &
TREEARGEE, ARAGENmAE . XA O IDA & E A — NS MACHIIEE A 5¢ R 1)« i Hy
HE7 o IXFRIGES bk @ BENL A, JR e m IR, Kk, MIPvetibb A E A W R IR AT . 5T
TERMMER, SHEBEERGHNEAEERE (FRAEE P 3R IE P 9 B A1 i 3k 6 F 0 %
k, ) .

4.6.6 B ASH PR HL BT

10 Hb4F

()

.

54LHEF 64 HE

111111010 0 BOID

F4.29 4ESE A FIEHHE

BE PR A B R M R PR AE R — DR BB A ME— sl . B T AL ds, 7R R AR

5. WHAZ OIDRAF64 LR IR IMACHI L .

4.6.7 ME— A HhHLHE

il

i 1
/H%@% 40 L4 /mw%\ 64 LLAF
111110 | L 451D FMID #:001D

# LiH o E M.

¥ = RIDHRHLELE

¥ - MID&fg % 1 M Hht
¥ 2 IDED A L YID

H4.30 “f—Axiit
WHE— X Hb AN 35 AT ELIE O 388 45 ) B 4 P |

B P PR H R 2% DL e RIL R R D S 2 5 BRI . 8 1 igm g att, M AHKms S
B P IE S Nl R S NATE R ¢ PR 54T T E— A st Ik 1 R AR S A AN IR o B0 I NAT A S AR
BRIB A PA 58 T A8 ) o

ME— At BARAN S 5 B, (H2 o /A REMBEAL A i — I — A9 2 JRID. T 4lk
Iy WG — BEREEEEE, R T RES 7 ] B ME— Ak AT N 48 2 (B IR . AERXFE LT
NI B AT AAE A A IPHB L (15 00 T BIFTSE B2 1) 48— (& B IDAR— R LA L R-E—a), B2 2 s
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—HOTRELAS. ) .

4.6.8 IPv6/ ;B AbFE

IPv6[1) ) A B RPEAE S S R & v ML LT, BREEAS 50 . X2 T % 28 1 6
far, FEEME. F, IPveH“EEEMTURIL DIRE LA ] b . AL IPveH i/ NMTU N 12807715, A,
TEMAR RGN TILH —E KRG HIRIRE] (CPUL L AL 77 S A AR5, ) R kul, A et
ITBRAEMTURBL?, T /E R IEIP R B 42 L1280 15 N B 43 Frié i .

4.7 IPv4AE S

WL IPHATIEE N, f5 EAAESR AP E M52 . IPE M &5 M TIPHSGEAT & Rz I
ABEER . TIFIPE RSN, MElREs X IPPTR It ZhRea — DA IR .

0I ] I34I ] I78l L1 1 11 II516I I18l19I L1 1 1 1 1 1 1] I31(|:kﬁf#)
Version [HL Typ&gﬁ;g 1ee Total Length 1
Identification Flags Fragment Offset
PRI AN F %
Time To Live Protocol Header Checksum
AT D BB P
T‘ﬁ"\
Source Address L
Pt 1k
Destination Address
EE7 iRl
Options Padding
B S |
i Data = | 1p
G By T

B4.31 IP44ERAE X (1Pv4)
m KA (Version)

HI4ELRAE R, RARARIRIPE B IR 5 o IPVARIRCA SR 84, BRI 7B B <47, it
Sb, RFIPIFTATHRAAE LA N R4 40 5 o RFIPHRAS R Bof G D0, 363 Bl LAFE LR AR R AT A5 B b &
A

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

4.4 \PEIAMAT
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R A ) AR P e
4 IP Internet Protocol
5 ST ST Datagram Mode
6 [Pv6 Internet Protocol version 6
7 TP/IX TP/IX: The Next Internet
8 PIP The P Internet Protocol
9 TUBA TUBA

m X TIPRA S
IPVAI N —ANRAS R IPV6 . B4 A4 B M i AR 4 B 2 8k 31 it A< 61 2

XEF ISR, PHRAS S S E @R RERA S G PO EEELE ", AR S 2bEE
EHNZEI R, BB A S RO IR 5 o X2 58 TRl A1 b R 5 I 2 =) B A BEAT T A g
SEHLT o

MAE R, Oy 7VAEIPHHCE N 5E¥%, M HAE T ERRTE. O8 1 kX LR RE IS S Al
RLRIPERA,  EAT 4% MY 73 Be B AR IR o

— [ B AL S BRI LR, fEIEEILF PR RS, AR R LR, BRERELR. Ak, X TRk
A IE )1 AR A S5 3R 4. 4T n B EEbR L LA 505, AImTESEEe i fE v, B — AN
FEPIEATAR A . TP version 6 (IPv6) IEJE4 ) 1 XLt #2 5 A4 oATPva N —ARIMIPHR Y . BRI, TP
WA 5 [P RN B A A R KR X

m 536K (IHL: Internet Header Length)

AL, RHIPE SN, BEA AT (3208 o TG LETIIPE, &K% E
N5, WELRAUL, MEE REIN, IPE SR E N20577 (4x5=20) .

m X3R5 (TOS: Type Of Service)
H8LLAF I R, FIREFEIRS . f— 0 H B S LR SHTR

k4.5 JRH AP & LAFE S L
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o 4F R
012 W

3 RAKIE R
4 R K Bek
5 KK T M
6 = AR
(3~6) R KZA
7 R E L

¥V 0. 1, 23X =45 R FO~THR A . MOEI 7R TR L EIIKE] & .

IXAMERH BN AT . 10 HIE R ERNX R A N R e TOSI k. SAMfEH AT, JLFRTE
(1) IR 288 R TEAIX L B o X AU RUATERF & 0 BB SR G Ol N #% HBE R A AR 5 I D Be SL e K+ 47 I
A, BRI NGEATEFREERRATGESTEARNTFHI S . Bk, SCTOSIEHI SR E . XhEH
TOSHEEAN B JL T A AN EH . Al oA N TOSF Be A & F Il 4 NDSCPHIECN AN F B [
L

m DSCPE 5ECNE

DSCPE: ECNE%

F4.32 DSCP£ 5ECNFL

DSCP (Differential Services Codepoint, Z7R%AAS5) ZTOS (Type Of Service) —#%r. WAES
PR ADiffServ (X FDiffServéy £ 5 mTiF £ %5.8.3%. ) , FRIATHEH.

AR3~SALHIME N0, 0~ 2BLMIGARAF A FAD 5o AR AT METOS L S8 FE AR SR S8R SR AL i)
AR o X TRl ) B R U U e PR BEDiffServ iz BB FLE HE . v T HTOSHREF—, (A
BORIUSE R s . ARSI, KRR seia BiA s A Y &8

ECN (Explicit Congestion Notification, @ XIHZE@E L) FRHRk A MG,  HA LR R

%4.6 ECN#,
HL Ry [k P
6 ECT ECN-Capable Transport

7 CE Congenstion Experienced
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FOMMECTHLUE S FETCPEM N2 GAFEECN, 248K H S A KECN 1R, i B
WG EE IS oL, B CEMT % E N1 (2 TECN® 2 S mPiE 5 #5.8.4%. ) .

m 2K ¥ (Total Length)

FORIPE S SEHE > SRR BT 2Bk 16t R . BIIPEL R KK 65535 (=216 ) =
o

WNERA2FT7R, HATEAEIE RIS A& i KA 9655357 11 IIPAL I B k% . AN id, B THIPH ik
B, WP E—RMMAESE, ARIEERMAIRESESER, R LAY RESS AP S K B K AR S 8 -

m j5iH (ID: Identification)

H16tbRFt R, M0 B, F— Ao s RMEME, AR AR REAR. 8%, kg1
PR, ENEEZENE . b, BMEIDAHE, R Hbstht . sl A F RS, il e A H
173 Ao

m frdE (Flags)
BRI AL, Rl S E B . B BEARS UGS HF T .

k4T IREBEAEEL

Ba S
0 RAEH] . BAELZGEO,

o

X

feR B #AT/ / (don't fragment)
1 0- W LAy v
1- NBE FT

B RS, RS NERE— M (more fragment)
2 0- fJa — 7 A
1- 70 B

m Fi % (FO: Fragment Offset)

H13LERF I, FSRARRM 4 B — AN B T R EE AL & . 56— B s S RE 0. BT
FOI% 51367, KRib#% LK Rx8192 (=213 ) MHXALE . A8 T, R B K A KR R G 5 s
8x8192=65536FT7 I & .

m L /7B E] (TTL: Time To Live)

HH8LLRF A s, B ) B s 2 AP g B d S U AT AE M 2% EROZAEAR BB . SR, FEShrh e
TR LR 2 DA AR e — Al E, TTLS R, HEAERON L7 izf (TTLE84E,
W AE TO~255089 % F o Bl— AN ey b5 deR#M AT =2564, BT A8 2 IPEE R %A
LIRAFH OGP AR, ) o

m /11 (Protocol)

BT R, FORIPE AR T — /R SRR T AW 03 0 0 U R 4. 8725 £ 43 W
SPBTER
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FF IG5 — AR B G AT LA BLTR IR 3 SR E
http://www.iana.org/assignments/protocol-numbers

4.8 LEWRAHmT

LG5 ) A W X
0 HOPOPT [Pv6 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 UuDP User Datagram
33 DCCP Datagram Congestion Control Protocol
41 IPv6 IPv6
43 IPv6—Route Routing Header for IPv6
44 IPv6-Frag Fragment Header for 1Pv6
46 RSVP Reservation Protocol
50 ESP Encap Security Payload
51 AH Authentication Header
58 IPv6-1CMP ICMP for IPv6
59 IPv6—NoNxt No Next Header for I[Pv6
60 IPv6-0pts 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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i (] A 12>
108 [PComp IP Payload Compression Protocol
112 VRRP Virtual Router Redundancy Protocol
115 L27TP Layer Two Tunneling Protocol
124 ISIS over 1Pv4 ISIS over 1Pv4
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-1P

m R A (Header Checksum)

H16ELRF (2577) MR, HAYIPE AR IR AT . 1% B ARSI HE R B8R, AR Ry BE
FEHIR A RIPEIE A IR . RIRAITHR R, B e 2R IR AT 1 A L B i E N0, RJE LL16LERS
NFRALRI I IPE S, JEHIAME (1AM 385+ Fpu b xS R0 F R A 2400y 77 Ko 2 AR 0 A=) 3+ 5
RNANGEHR 77 ko EH AR S TR = 32 AT AR B F 145, T VAR 1k 43 &5 R 5 LT AR 2A4N0
oMo ) HEALI6M AT, 5 )m R s 2N A AN SO 45 1 BB g0 A 7B

m JiHill (Source Address)

HI32ELRE (AF-77) Mk, o Rk mIP L .
m H FrHilik (Destination Address)

H32LLRF (479D MR, RonHRImIPHE .
m 7] IET (Options)

KA A, W RAEBHT SR BUS M . 2 BE & T ILAE R

2
IR Az
AR
I Tr) K

mHi7e (Padding)

WRAEIEAM . FEA RIEN T, B GEAE32LEF B E A . Ak, Bl [ FEHE TR0,
VAN 32 LA I B LA

m %4l (Data)

LS4 3 Ol g RO G I I R R B E -6 p i S R 2
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4.8 TPv6HE %=

IPv6IHITPEIE B ik R &4.33. MHHIPv4, & KA T EH K.

IPVv6HN TR IS HAS 1 4H, R T 1 SR A B (IR A TCPA=UDP & {8k 3o Fe i1 S 69 B & A% I £h &
2R, P VAT VABSIE IPHubE R A L E# . FEb, BPAEFEIPE LR T/ H, AZTCPRUDPE &L T A4
TEAWMAOR S XTX—ETASFTOPRUDPAYF#F. ) o [KULEK tH28 A FRF 20 R IR A, ATt 4
R R AR

UbAh, gy Ab AT IR BIE BCA PTE I . DN T k648 CPURITHEHLAL B K B8 75 8, TPV & 3 J2 m]
16 THUHR HH 8715 K4 Bt o

OI | i34l | I7|81 | llllzl | 115I16I | [N O I | |23|24I | I N | l31(ttt¥?)
Version Traffii Class Flow Label i
RRA F A Db
Payload Length Next Header Hop Limit
AT E T—1a% BEE PR
Source Address
PR hE
IPv6
________________________________ BHab
Destination Address
H Azt
Next Head?r Hdr Ex? Len I
T—1EH T RE K IPv6
TR
—~__ Extensions —_ | (fE&E)
= PV TR B 1=
— IPHY - JEH 458 5 ~_ | 4

B4.33 |IPvOEAEIRA X
m Jjx A (Version)

HIPva—Ff, HARA . TPV A S5 N6, PRI AT B ERIE 67,

2N

miH{=Z = (Traffic Class)
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24 TIPV4ITOS (Type Of Service) FEf, WS . HTTOSTEIPvAH JL-F- %A 4 8, &
RESA A B HAR, AR RIZEIPVe H X N7 B . A, TR RMERIERRE %7 .
HARTT LL2%5.8. 3715 0 DiffServ i i, DL K 5.8.4 9 XTECNI P f# .

m itr S (Flow Label)

H20EbL M i, HESSH T RSB (QoS: Quality Of Service) (3#1.5.8.3%. ) #%ffl. FHXAF
BRI EREM RS CE BN AR R AR RS . A8 F QoSHT 4 — 17 1] A4 % B R0

TERIATIRSS PR A filn, H0ihs 5w BN —DNBENLEL R SR —Fha] U B Bl
RSVP (Resource Reservation Protocol) (RSVPAEX®9 % %My, #F 45 %5.8.37 P89 IntServ. ) TEMEH S
FATQoSEE . MM KIZIEF T EEQOSH), T M ERSVPHUAR RIS T . B H AR U BXFE TP,
Ja S AR S NG T, 1 MRS BT A G B R BRI R R A QoS#Y 34 25 oL AN RF-
BEAMETLHO, ERHTUMARAZAEZOSTSELETEZRT ARG RAZE4EZ L, LA TRAR T
HRNRERNET. MAMTELA “HREER” ARG —F %3] (Index) o CHEAAT XA M 2 BKE
Lo ) o

HAh, RARRS . JEihhk L% B ARihl = 10058 4 — 30, A 38R — AN
m AT K E (Payload Length)

B R AR R BRI 7. IPVAITL (Total Length) 248 WIEHHEN KA KE. SAMIPV6H 1
iX/MPlayload LengthMNUFEEHS, HEREIH 2 HKE. HTIPver k2 15 & 1Pve i H A,
DU RTR TR, AN A AT UG BT A K /2 Playload  Length (iZ 38K & H16kb4¥, B ER
KKEFTE65535F F . Fid, ATk KR BELA BT —ANIPOLRE DR L, T KEH KHHT LA
(Jumbo Payload Option) . ZtAKZE H32tbds. AT EIPVO—R TR FERKGFTHE, ) .

B N —PHEE (Next Header)

M FIPvAR LT B, HBHRF . 3 FRIPHY L — B P SR TCPEIUDP. A fEA IPv6y &
R IL T 27 B 5 — MR o A L.

m PR %] (Hop Limit)

H8ELASE I . SIPvAFF IITTLE AR . S 7 5mi«nl i@ B8 28 N XA &, A K2 750k
T “Hop Limit”. FERLIS— R HERH0R1, 93100 % 7504 .

m 5l (Source Address)
H128E0EE (8 160MLFTT) M. TR RIBEHIPHIL .
m HFriilk (Destination Address)

H1128ELEF (81647 FT) M. FonfEfiumIPHl .

IPv6d & B &

IPV6IT 1 P L[ 52, ToiEAg AT U A e . MR Z (2l i e A Xt hRe EAT 1A R g
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P E R IE R A T IPvE I 5 TCP/UDP ¥ # P Ia) . FEIPvA R AT BT B2 [ 52 9407711, {HA2AEIPvEH ik
AR RS WU, IPveIy R EH AT LR R KE. T RE MG Sy R E & LT
— YR E T B

IPv6 1 # PR A AR IR LA R bR E 7 B, FE 77 ZEX IPEE AR AT 70 i, W DA 7 i B 6

IPveEs PR EER YRR PIRE A i AR
[ A NK—HK_H & K_Mr 'Hr A\ B
3 .k\\:} T' f///l;.}j )
=AU EAET

B4.34 |IPved & H 3

BRI R 5B inZR4.9FT7R . 455 B IPveI B it 47 0 K iy, T PA B Ny 4 44 (Fragemant
Header) . {#FHIPsect, A LL#HI50. 51MESP. AH. Mobile IPv6lIiEM T 1l LLRF 6051350 H Frhhl ik
W 5#8h 15

(4.9 IPvoF B AR5 F

¥Rt S W5
IPv6 #gkit 5 (HOPOPT) 0
IPv6 % W47k (IPv6—Route) 43
IPv6 K %2 (IPv6—Frag) 44
A mE (ESP) 50
NIEH 3R (AH) 51
# 3k k. (IPv6—NoNxt) 59
B AR hbit 3 (IPv6—Opts) 60
# %2k (Mobility Header) 135
11 B4 B EIREL T S FEhttp://ewhois. cnnic. net. cn/, Z X |IPH AL AeASLR 5 7] 2%

FHE

http://ipwhois. cnnic. net. cn/ipwhois. phpo
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E5E  IPHNFEXIAN

IP (Internet Protocol) B itHRABRENKWEIHER, EREX—IREFNVNEIPRIESIIE
B8, I BB RRITEN AFRFMACHIEAIThEE, URBBEEELESEFFEERLIBAIIGE. Tt
N, BT RIPAT/DHIEABINEE,

AEXFENEERIPHYIHENFIY RAISEAIDNS. ARP. | CMPLLKZDHCPZE18L o

7TNRAE
<M B>
6 BT TELNET, SSH, HTTP, SMTP, POP,
= SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP...
5 SiERE
<fLHE>
4 iR TCP, UDP, UDP-Lite, SCTP, DCCP
<MK E>
RIE
3 %= ARP IPv4, IPv6, ICMP, IPsec
2 HIEERE AR . FTZLAN. PPP------
(LR . Toek. e )
1 ¥IEE
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‘\ ‘ﬁ AR ) _i_:
51 WEIPTLEREKIEE
BlgEazE NIE, EENL T KB PR P 2R AR A R L B ENThEE, MoigE o
X AET TR
SRIMANFNIE KRFBRAEZR], ATEE BB 2 5210 /0 B #8m A\ A BAR TPt .

FE V] A Webdli fiATAIE « YL T HEPFIN, BA T8 2 B 5 A\ Web [k (¥ i ik B¢ H 3 BB A St bk 25 508 25
IS 2 SR pg bk, AN S B b B g AN TPtk . BRI, D 1 BELE ENURE Sk B TP Rt
AT, WA B Fh I RE——HKe N A A5 P st ik S TP it

Ak, EEHEEER R A TP E . 78 DUR I O T A AE FHHMACH AL B s B . T SEBr ok A
ZIPEHE B M E AT AL R e AR S, R, D0 T R R IR IMACH L HE . N SRANKIIEMACH
hk, HAGELE T MR

R T o, FESEPRIEfE T, AURIPIZE AN, L7 B ARZ SCRFIPHIAH R BOR 7 REWS SE I e 44815

A SENBIPHEHI BT A, BAABFEDNS. ARP. ICMP. ICMPv6. DHCP. NATZ:, iAL3E 01PN
E. IPZHE. IPEE. FiEEH (QoS) DL M Z& 1 ZE 1) i 2038 41 A Mobile IPH A .

5.2 DNS

FATPHAEDT AP N AP, 2 A — & i 2 A S R AT e o Tt R P AR
FITCPAPHEATEAE IS A I IPHLIE . REWSIXFEA/Z A V4T T DNS (Domain  Name System) IZhREMISCHFo
DNS R BURHAR & 745 £ B 85 o B AR RITPHB AL .

IXAMDNSAMYiE ] F1Pv4, i83E ] TIPv6.

5.2.1 IPHubE A IE4Z

TCP/IPIA 28 i ZL R & — AN FE R THE LA B A HoE—IPHb L, FFEE T XA PHEBET @S . R, H
PATHIPHILE AR 2 AMEZ b B, EREAT N FHERVERS, P e e v Uil sk an SR A8 A TP
kTR NS A IR ZAMEZ AL, FONIPHIbE & H— B HAR P AR, FEAFIE (RiE5 882 — v 3%
B3 BAMBES NFRE—ANH 49 5L A R T IFIT. SibAatt, &35 F 55 7] 4R 69 & -5 a)
B3 hk BB LA R BT, ) .

Nk, TCPAPHEF A —IH iRt & E 17— UM LR BRI ARG . XA Ry O TR v EE & THEAL
T CAME— ) ENLAG, AEHEAT P4 I8 15 I AT DU ] BN AR R R dm A — KA A TP IE . JF Hubih, &
b SR BN B Oy BARRIIPHb AL . O 1 SEBLXAERITIRE, ENUEESAH — A1 fithosts A Hds 3¢
e
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A a] DL fa s kb 1Pt
g A\ F-HL44 172.20.2.1
“host-a”
FHLA [P
ZFhosts A4
host-a 172.20.2.1
host-b 12202
§ §

E5.1 EME 5P 0] 6944 3%

TE B I IR ARPANETH, EW) B BB (S B0y (SRI-NIC) #AKE FE—{rhosts SCAF. iR Hriy
— BT HENEE A ZARPANET M 8% A 10 S 1 ENLEATIPHAEAR B, FR0 Y 3X 1 hosts SCAF 45 58381,
T HAB T FEHLIASTFAS E 1 3B 8T T hosts S A B8 1E & 1 FH 2%

SR, BEAE RIS AN R BTSN BRI, 8753k £ /8 B L A4 AP IE ) 5
Ky AR AL A AT PEIZ T A

5.2.2 DNSFP24E

FELERE RN, 74T — AN AT LU RCE 3 LA AIPHLIE 2 [R50 . 5¢ R K R G, e DNS R4t fE
XA FRGe EALRE BN AT DO B # AT AR A OE . W2 Ui, e A4S — AN TR A A B AL
A NP ML 2 8] 36 W 5 24 5090

FENHE, BHBMATNA 842D B, DNS2H3fe R AN 7 A4 IPHIbE 5 2, JFid
T E NN M IPHLEE (WindowsAeUnix ¥ & 28 & 3k 35 & 3F &2 69 IPX Ak, % Finslookup 4. A “ns—lookup
EML” HRBEM A IPRA. ) o TTH, WERENAFIPHIE T BTN, R FHEAEHLN
PN EBREAT AL FRED AT, i ¥ 0 P 1) LA ATLAL 2 AT HR O B 7

A YDNS, NEMBHBARRZ APEK, #EEAE—DMBUNEE A EEDNSHATE # . 7T LA DNS 7870
Huf@ o T ARPANETHIIIE B (il jl. b S BIBUAE, A AATU5 RAEAT—>Webshi filf,  #RREYS ELRA A ML
Z ATV, XBEIHT)TDNS.

5.2.3 1244 B Al

FEERAFDNSHIVERS, HYamf 2 7t A4 . ARy 1R LA FR AN LN 4 PR i) — Fp B A
DIERIZHR. B, SEERBIE KA T

kusa.ac.jp

AL AR (BT AD HRUS E R K. £ BRI i /20 [ “kusa” RoR B EUEAR
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2 K% (Kurashiki University of Science and the Arts) [EH 4. M“ac”&mn K2~ (academy) SiH&EE
BIANBAR L T HRE @SS E RN . B&FIAR<p”IARE H A (Gapan) .

FEAE A, TR FNLA E B BN RS (BA B E BB T R E A TaF
M, SRETBE AT EM GRG0, ) . #lUl, Hpepper. piyo. kinokoFEFEHLEF, A8
A M ENLH 2 TR

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

kinoko.kusa.ac.jp

TR Ik ThREZ |, BRAR ENLAIE T A HIPHE, FUONTEAR R AL H P A RV R4 3
Blo SRIM, MBI AR RGNS 2 )5, BN HSN BT Bl E oy N4 T .

DNSHI 73 JZ 5.2 7R . T B ERAR —FUEEE R, AATHEIEIX Mo Z S5 M (O T 548 . an SRl
TR IR (Root) , AKX B B & ZE0H . TS E T — 2 URRE (gss (TLD:
Top Level Domain) ) , EEFEGp (HA) ». “uk (FE) "FHMRREXMIHL (BHRLER L (ccTLD:
country code TLD) ) , HEFERFEedu (GEEAENM) 78i“com (EEAM) »ZEFr e Ga
RINE% 4 (gTLD: generic TLD) ) o XFNE/RITEWIEE REPLT— MM H LS5 K .

A B ZEH

Mastering

AR E

B5.2 H®A4LEH>E

TEpHIIR Y GpE AL A R F A IR 4, A20024F4 A1 8 A2 B A69JPRSA 5] 245 #o )
T, WES3fR, BRI A XL IR o jpiE 22 A P AL B G ac” “co” R AR A LN
REME (HZRAD 4, B E“okyo” SRR IR FE AR . HBEEMAEE (HPESAD 4 i
S AL LR IE W DL 3R IR A

BRI 1E] DAt 42 A1 LAASCITE 45 4w S (American Standard Code for Information Interchagefy4s
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Bo RFERAEL, HFUAA D7 | “Q7 FFHATHTRSERD, ) Fox, RMIAERZHITa66H H
AR Z E I ST RR

ac  K¥

co Ak

ed  2EEE (HJLE. e FRPEERL)
go  BURHLRK

or AN (WHEREAN . #EEEASE)

Jjp ne  HEHERIZE AR 55 AU H

gr JCE NG AT Z AR EAS A

ad  JPNICZ B

lg Iy A IRk

XA (AR KBRS )

il H 4 (netone. naist41ZHAYIN4% )
E5.3 * jpiRtb

L BRI

A4 IR 45 28 TR F A4 1 E LR B 8, e ] DU BRRTE 20 2 IR AR G E B . AT F A 2
N ZONE. KE5.4f7R, ®EHIEE — LRSS

Pl

q DB R 4 28 k | _
(HAEMERESERSR) [l 1N\
" i

.
%
7 ~ [~ N\ [—
netone kusa naist
(netonetiBizsid )| [ | | (emezRRE (3 RERE | =
;%) V) |pewisies:) —
</ [ / V' ;
; %fﬁ ﬁéﬁﬁ %f By
/— Y | Ty | /Y I
netone.co.jpH?) kusa.ac.jp naist.co.jpfY
W I 55 B B4 R 55 2 i 4 54
(. _/ 3 _/ |

- FAEEYE FAVA B & H A iR 55 4

« B JZ kA IR S5 AR TR LR o R R Atk R S5 A AU TP AL o PRI B (T AR B 42 iz 55 2
THiR ERORETF AT B 4

© T T I IR 5 AR T RARIEAS R S5 AR AU TP L, BT IS MR IA i IR iB 82, 7T LA
[F) TS iy 22 1 55 e 4 M
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B5.4 BELEREE

R R P v B I DNS YRR I A4 MR 55 2% . BN DNS G 2 EE ekl 20 EMEA (AR AEDNS R,
AR LIRS BT HI3A PR AL R 7, H EMRABIMFF4E4 4. Ko, AAEH TIPEETAN SAH LLER—
ANIPHAE, AT RSB RN Fo R BIBRE S, HIRLIRF RGN RELETW G Im, X TIPEE, 55F
5.8.2%. ) o MBS IENER LT A RS IPHbE . DLEIS.409%1, R4 RS2,
A T AR B 4 AR S AR TP L . 2, WA EDHT S — N ljpEorg I 4 B S AN O Bk 44
AR EAR A I 55 2 h AT B el AR B .

AU, FEMRINAL IR 55 22 BN — 2 A% S5 s M 1 AL T — 234 IR 55 S AP IE . AR E 444
R 55 a5 g BRI A, SRR TR Heth oy J=, teT DL E st e LR ARECT AL RR. A, dniRARE
B 57 2 (384 B 1 B A IR 45 2 TP b, 3B AR AE I b R 3848 IR 55 4 Hh A7 B I B 2L

PRI, A0 A A2 R 55 2% 7 B I R T B0 E . AU A RS A F AL, B AT X %3 U DNS 7 ) B i
TVEIEH TAE. B, NTRESEKET, —BeRERDWA U LRSS RS . —B5 MRS &
TIEIR AR, Wi AR AR = AN A RS A AT, DLMRT DA BRI BEAT U A AL B

FIT A PR 42 IR 55 45 00 2508 AR A iR 2% 2 (TPt . RV DNSARAEIPHBYE FEAT R RIS, 7R AR I 4
R 55 A2 P AT o % TR A4 IR 55 A TP IE AR S IR B 9T 5 00 T BAS 25 4n 1 Wl

http://www.internic.net/zones/named.root
m M4 (Resolver)

BEATDNS A& A BN AT fEDNS AT &% . FH P BT ) 0 ARl B N A i s 1 i & . — Mt
ar B/ RN PRI AA IRS A B IPHE . G, B AR L B A IR A E TP

5.2.4 DNSZif]

M ADNSHEH] (&= thquery. ) MINLEZATAWE? £k, PAES.5 B Bk M. & Fkusa.co.jpisi
(TS NUAR 205 18] P s www.ietf.org, LGS (IDNSE ) FLAE U B s
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(AR 55 2 h

gg
(" ipfBA 5 k g |
fj > ——
A7\ / org
/— ip / L | J

\_ P &) 7 1etf.orgEl?] igﬁ&%%& .

4 ietf

|- ' s il
: | _— /—Y
@ g _ S v

{ / kusa.ac.jjpﬁ’fj __
e 47 i@c%ﬂh{%%ﬁ | & Mlpepperi il www.ietf.org

| I - @ [ DNSJRS5 #HAEHIPHL .
= | RG] @ Hi Tkusal)DNSHR 55 28 I A FliE www.ictf.org 1
e———

WA [PHENE AT 4, B I AR A e 55 # A R A T2
B i FAHR IR 55 25 H1E www.ietf.org FYIPHLHL,
BRI G b T % [
@ [A}ietf.org il 2 ML 55 i A iflwww.ietf.org (1Y
IPHbAL
) KA BRI TIPSR IR (9145 % F v
© pepper i Hwww.ietf.org HHATIEAF .

E5.5 DNSZ 14

s 7 IHAEPHAE, ARG EE GZE P, AT AF R B —8 b 6938 G IR 435, LT 2Aig F i
HIRER GRS 5. ) BHATEWALE . BallOX A E T R4 IR S5 &  Jo o fE B CHEE FEEAT B4k
U SRAT 12384 PR L RITP A sl aR (8] o USRS, DA A 55 a F )b — SR ARk A Al 55 s kAT At AL 2
b, s, ARRITURXT X BRI 2RI 34730 fy, BRI B 2 A Ik 55 4%, IF I IR 55 4R
[ A8 22 (1) B8

T A5 AN IR S5 B A B 1R RIS B N RAFAE A7 B (R A RO TRST AR B 0938 B IR 4 £
BATRE . ) o XK, AT LA RERERIN TR REH R

5.2.5 DNSUI[F BBk M H 10 A B 2

AT 42 RIDNS2 — il EHL A RIPHUAER RSt 2810, &I B AE B AU IX L E N4 FRIPHY
HEZ RS S R . BIEEE B AL HAE R . ARATS%EES.1,

wltn, FHL4 SIPHbE R NAS B AL T . 2, MIPHILEAS R EHLZ RIS BMPTR. AN,
FEECR E 844 IR 55 A TP H I A e B Y NS 10 5%

FE LA 75 BRI RMXAC 3o IXFRACFAIEM 7 MR bk S BRAF R OIR S5 2% 1 N4 . Bk 255
8.475 1) LT I PF U B o

#5.1 DNS# £ &t &
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XA %5 A 8
A 1 FML M IP Hupt (IPv4)
NS 2 ARG 5
CNAME 5 FE MR & xF 6 HLTe & AR
SOA 6 X 3% 1 AR IT AL R AR &
WKS 11 e J 44 MR 4
PTR 12 IP b3k R i6) AT
HINFO 13 EAHUAR K BG 18 AT B
MINFO 14 oA L OR 2043 6
MX 15 B # (Mail Exchange)
TXT 16 A
SIG 24 2 A E
KEY 25 % 4
GPOS 27 Wi E
AAAA 28 F ALY IPv6 Hoak
NXT 30 T—REx L
SRV 33 IR 535 ik 4%
o 255 WA % it g

5.3 ARP

WEHgE TIPHubl, win] LLREXAS B brtihl RIEIPEIE R . SR, 76K ZEBUESEE, HEAT 2Bl (s it
A BE T ARERATPHIEE T 6t N I MACHE L

5.3.1 ARPHfEZEL

ARP (Address Resolution Protocol) s&—Ffiftuittibil i) @i, LA EFRIPHIME NS R, HREN
AN ROAZ IR 7 B 25 15 25 N MACHEE . W SR B AR EHIANE R — /e B, mTLLUEE ARP
BT — Bk 2 IMACH L. ATARPRIE M TIPv4, AR T1Pv6. IPv6H ] LLFHICMPv6E RARPK
IEEIREZMEE (GFAES. 4. 4T P94 ER K. ) o

5.3.2 ARPH] TAENLH
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B4 ARP X 2 WA HITEMACHHE R 2 faj s ithiid, ARP/E(EEIARPIE R 5 ARP N Fih 2K 7 (1 607
MACHHE

w5607, BE FEHLATR A —8E M B FENBARIEIPE, EHARIPHNEN172.20.1.1, FAHLBRIIPHLIE

N172.20.1.2, EATHEHAREX T FIMACHLHE
‘ @ kTS VRIRIEAY
MACHEHE .

Esf,jfﬁ'—ﬁ 172.20.1. 28413015 .

FHLA EHLB
— % TPl [P < <=

~ 172.20.1.1 172.20.1.2 ~ I,
il Il

i R i |l

08:00:20:74:CE:EC
@ &% ARPIF R A @ % 3% ARPHE [ 2
HAR1PHLEE=172.20.1.2 172.20.1.209MACHHE
MACHH}=7 08:00:20:74:CE:EC.,

B5.6 ARPIEHLH

FHAN 7RG ENBIIMACHAE, EYIE@EL) B RIE—DARPIHER M. XM 7AZ T
MACHHER FEHIPHE . k2, ARPIEREF LB E T ENBRIPHINE172.20.1.2, BT #EHERT LA
B[Rl —ANEERE AT A A BN A e, DR BEARPFTE SR AL 3l S X R — ANEE RS BT 1 EALRES B 2%
BEATIRNT . WRARPIE R A () HFRIPHAE S B S RIIPHuIE—5, A XA S B S RMACH T ZE A
ARPa W AR [F1 25 EHLA

M7, M—IPHibE K IEARPIE R AL T HMACHEE (ARPiE K 8,388 —AE R, AR H T8
MACHu k& iFk 43t 7, ), HintbhbE A SIMACHEEIE N H A [ ARPI N AL % Bl 2] IPHuhE . fytk, w7 LLE
T ARPMIPHuIESRSMACHHE, SZEIAERR N BITPEAS .

HRAE ARP R BN AS M AT Mk AT, RIItG,  7ETCP/IP R X 28 R itk AT 265 38 4 R o 75 5 Je AITEMA C i
FsERAT 4, REAPHILERIT

WG R IE— N IPE R R AR 23T — IR ARPIG K LU e MACHI L, ARG 238 BeAS 0 1 N 28 T i
R, 385 AR B MACHBE 7 (RAEFA LB RAF G ETRABRER, AR AN F+FF
BE—H RIBATICE 245 80 ) — B[], RIHEEE — i@ i ARPEREE] FIMA CHubEAE TP AT MACHT UGS OC 5
1047, (G F IPH bk EMACHLBE 3T & % 7 649 3048 & = #ARP & . ZEUNIXZWindows ¥ v MA@ it “arp-a” 4r 43I
ZEAZ & ) BI—ANARPLAERY, F—IKERIXAIPHAE A IE R A 575 B 35 KB ARPIE K, M2 H
Fefd XA A7 R A MACHE AT BRI 1 K26 o BEPHAT —IRARP, X N ZR A7 N A SRR -
ANILAEIE B 2 BT AT DA AT ARPEL AT IGREUEEFIMACHIE . X8, fE— e LWpiik 7 ARPA
FEM %% B R I A] Re .

— O, IR — RIPEARIR I L, 4k 2L K0E 2 IRIPEURIR N AT ReE S th i m . DRI, X Ph A7 e
A Bt/ D ARPRLIF R % . [z, FEUSARPIE KRS T ] UNIX AN ARPIE 3K A0 3R BUKR 12 3 E AL TP
ik X HMACHHE . X BB A DL X S MACHIIE 15 B2 AEEk, MM RAEMACHIE & 1% ARP A0 245
Riku EAL. Sl FRUSCBITP A 1 ML A S Ak SR [FITPEAR R 45 ik o ML, DAVE AT R .
I, ERIRENLIR A MACHIE 2 — R RCR 1 5 1
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Ak, MACHUhE 72 — R A . BITIX/ MR, ZARHE 4 BERE. XS MACHHE SIP
Hohbxt e REMER A T4 (RAERABR T, REFHLERRAERE, Fredamnr. ), HIKREEWEE
PR AL IE R R G525 H Anihl

OillIifl7!8IfIliII]516FIIIII1[IIIIIII3}(I:EC?3:Y)

R fF2ETY LJEPSCEER

HLEN PLEN e (H T

R IEEEMACHIHE

KiEIMMACHNE (%E) Kk P hE

KiEumIPHHE (£2) B MACHE I

BMACH L (&8)

FEM i TP i hl

HLEN: MACHHE =6 (7145 )
PLEN: IPHihtKFE=4 ( 577)
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5.34 RARP
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BN 4 o) R ZE LRI 1L P R R RE . Dy 1 R RN A B L A AE, X AR AN AT D I D) R
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£ (a0 A K
0 =% 2 (Echo Reply)
3 B 47 &~ 7] i£ ( Destination Unreachable)
4 J7 &%) (Source Quench)
5 FE B XA TR B (Redirect)
8 = 1% # 3K (Echo Request)
9 v 25 4 (Router Advertisement )
10 #% W %7 £ (Router Solicitation)
11 # 5 (Time Exceeded)
157 Wik F Mk K (Address Mask Request)
18 Hohk-F M R %A (Address Mask Reply)

5.4.2 FEFICMPH E

m ICMPH R AT IAVH S (2AI3)

P& FH 2% oI IPEE B &k ik 20 H bbb iy, 295 Kk ELR Bl —A H b3 AN AJIA  (Destination

Unreachable Message) HJICMPIH S, FHAEXANHE B F SR ATEBAARR A, k530K,

FESCRIEE U A BB M E RS2, FRFNATIL (Host Unreachable)
A VA&, Network Unreachablet.#r#t REE R T . )
HiEZPIMrEED. ah, #51%40i%4 (Fragmentation Needed and Don't Fragment was Set) I T i
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HiRT ICMP R =T i& 7% &
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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TTLFE3) 0 [ ICMP Time Exceeded i B .
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m /7 1# 5 H ¥Jtraceroute

A — 75 F FHICMPHER 1 B (¥ B F 1Y ffitraceroute (Z£UNIX. MacOS ¥ 2 i AN4r4, o £Windows P
Ay A Btracert. ) o B LRI HPUTIE R B ENLBIEREE ENZ AT A 2 /DB HES. B
JE 3 AR FH TP 1) A A 0 PR AN L a6 4 Rt 356 164 1) [R] I K IR UDP RS, 5 iU ICMIPAE I 1 S — M7
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ZH S (ICMP Echo Reply Message, 2K70) . W45 &5 F ping#i 4 (Packet InterNetwork Groper,
FIBT 355 ARG TR —Fad . ) HURFIHIXNE BT .

N ENLAZI FEHIBRE MR Al A,

H e 1 AR 2 I HT 53

(D ICMP Echo Request

(2) ICMP Echo Reply
HELR [WReply s nl LA .

B5.13 |ICMP®& %Y &

5.4.3 HALICMPH E

m ICMPJ5 S5 VH S (25744)

FEAL AR IR Bt (GO0, EEEWANIR) B HH A5 P BE 218 21 WX 28 55 1) 1) f . ICMIP IR s 4t v J2 1)
H A2 Ny 7 AX AP IS O % o8 IR 2 2 A Bt I, IR BRI IR B A7 AR D 3R e I HY
L0, ATRARIPE FR bk & %k —/NICMPJE s 01#1] (ICMP Source Quench Message) H /5. WEIIXANHE S K
FHUE I T RRE RN B I 3 — A R A T B IEOL,  INHT P IPE B S Ial kG . 2810, BT X MPICMPH]
e gl A ALl s, — BB .

m ICMPH HZ3 R RIE R (379, 10)

FTEHTFAUEH OHEMSHRIBEHS. 9—8 FV K HICMPEE H 215K (Router Solicitaion, 87
10) B, EEHZ3NR [PIICMPE &8~ 5 VH 5. (Router Advertisement, Z5%19) 25 £ 4.

m ICMPHEHEFEID Y S (2EH17. 18)

FER T ENECE AR T N S Ol mT BAR IR 2L H bR EALECHE s &KX ICMPHUEFERS 1
KiHE (ICMP Address Mask Request, ZKA117) , A )5l BUICMPHELEHERD &3 5 (ICMP  Address
Mask Reply, 2EA118) FRHELF WSS B .

544 ICMPv6

m ICMPv6/[1I{EH

IPv4F ICMPIAE N — AN BOE F SZRFIPv4. a2 ud, TEIPvAR I, BIfERAEICMP, 4388 ] LASZILIP
BE. AR, FEIPveH, ICMPHITER B K, WA ICMPY6, IPvestICIEB AT 1IE & 1S,

JEHAEIPVeH,  MIPHEEE 7 MACH L I i MARPH: NICMPY 4B R ¥R 2 2. (Neighbor
Discovery) . XFPARERRIEERIA TIPVAJARP. ICMPE & 7] LA M ICMPRES h # B 98 B & Th e T — 14,
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ICMPV6HEICMP R E 4 AR, —REMRHEE, B —RE2ERHEE. BB~ 1278 T4 RHE SR,

128~255/& T BIH R .

%5.4 ICMPv6 %45 7H &
EA (+#EHE) A K3
1 B 4% R Tik (Destination Unreachable)
2 @it X (Packet Too Big)
3 A8 (Time Exceeded)
4 A4 (Parameter Problem)
%5.5 1CMPv6 12 B.7K &
£ (Fab#d) A ;4
128 B %35 £ 4 & (Echo Request)
129 =) i% 5 &K & (Echo Reply)
130 % 3% %797 & 3% (Multicast Listener Query)
131 % 3% Y948 % (Multicast Listener Report)
132 % 3% 5 45 & ( Multicast Listener Done )
133 o B4 K8 (Router Solicitation)
134 2y 25 2457 & (Router Advertisement)
135 4R ity K3 B (Neighbor Solicitation )
136 4[5 44 B (Neighbor Advertisement )
137 FZ®i4.4 (Redirect Message)
138 #d B F4%5 (Router Renumbering)
139 1% 8. %1% (ICMP Node Information Query)
140 1% 8. 2 2 (ICMP Node Information Response)
141 BAR B3R % K4 8 (Inverse Neighbor Discovery Solicitation )
142 BAR IR & & %4 B (Inverse Neighbor Discovery Advertisement)
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o AR JEIE R BRI FHIPVE ) Z #E ik (1Pv4 s A
AR, ) SLHULH



TCP/IP (5 194

FHLC
EHLA FHLB (AZHFIPV6)  FHLD
[ I [ [
. ; ; ! IPVGH
/— f— Y ) — = /— —

[||©

@
@ LLEHLDH BARFIZE & AR ER RIS B, 751 FHLDIIMACHHE .
@ FHDIE T AR R R I S [ O AIMACHIHE B R128 EHLA .

E5.14 1Pv6¥ T 14MACHE 1t

seAt, i FIPver eIl 1 BIERIFHRIThRE, P DAZE %A DHCPAR 55 &3 PR 5L Tt RESLBLIPHAIE ) H B3
Bo an o — A S A BRI, i FIMACHIIE A Dy B A s i sl (4.6.6715) o T7E— MK
AR AT R, T A 85 SRAFIPve L it R AT TR 8 2, i T80 00 U MG BEBEAT B2 B . BRI ] LR
FH i ey 2 1 SRV SR e 2 e T B AT B

FHLA FHLB FHLC FHLD
[
I —
/— — [ — [— F
@

(D 38 58 i e A VA SR L A TR P A b i T8 0 PR 28
(2) 30 3 8% P 45 0 75 T SO0 RN TP Atk T8 0 1Y PN 28

B5.15 IPxutéy g ahik B

5.> DHCP
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IR IRLLRe s AL E, IPHULEEIANAR e 2e o TERFE BN, BT adEF 0] I 2 MU 450 U J I 2%, TPthil i
i JEhht . HEsbE i E AN AN £, Bt A S hE . BIMEFES) T S st B AT AL 7 I TP
Hudik . X FhHUBERE R MRS sl (CoA: Care-of Address) -

o HEMH (HA: Home Agent)

e IHJEMZE T, ATRER s A E, R RBR A SI BN ARGIEM - F55 2 EUFHL
Ko

o MM (FA: Foreighn Agent)
R TR ENLRE Bh w5 . A R B AN AL 3h FHLA TR 28

415.30, Mobile IPHIR BTN, BN BT AT AR EATIEE, A 3) 2 5 WiE Ak a4 e
FIEHE R B R A R AREIE KD B St

MR EBEM TN, S RBUEKIZ B AL 3E4T 815 . JR100, SEBr_-Mobile 1P i #5528 bt 4%
REAEEN

m Mobile IPv6
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Mobile IPH 77— L& ] @t .

o WA IMBACHEI L A BEIEE -

o IPHLE =MLY 7 R R AR A

o NEEIEA, — AR DMEOX AR E, BRI B ORISR A0S 1k A A R Rk AN 2 AIEAE F B TP
b, WEFZA. HIXFEE BRI E . & F AN B) ALK 45 185 0 i (TP AL ¥ Yt ik 2 )5 s
Hidik, 55— MEAPHEEARF (nEs.30@H IPAD) , EIIH R s fE e EFX AL (BT
#E K% E g R A, HAEMobile [IPF A3 T HL6 8153 5% K Z PO 22 W25 KHE, XL B
id, T8 LA H7 X AMBELELIK, )

PL_b 7] @ 7E Mobile IPv6H L2815 2] 1 AH N [ g

o HNERACHE Y ThAE H T E Mobile IPv6 I # 5h HL 1 Ok 4H,

o B, FTUAHZE HEABET BEEEE (A IPvey BB 3+ 4 “Mobil ity
Header” (#4305 135) . ) .

o IPVEEFIEIE HIR SF bk, ALEBT kB R (R IPvey R AP 49 “ BARM bR (B
560) FayEEMA, ) .

o 5h LA AE 6 i ) = LR 35 22 5 B Mobile IPv6 (8 T IPvORy £ B LLE £ 18, A6 X ¥ IPvétyik &b
X HMobile IPvORyTTREMIAER &o ) A RefEH L LFTEINRE .
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5E6E TCP5UDP

AEEENBERENPA P EEWYUTCP (Transmission Control Protocol) 5UDP (User Datagram

Protocol) »

7TNAE
<M A E>
6 £ TELNET, SSH, HTTP, SMTP, POP,
avia SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP...
5 &&=
<fRHE>
4 feHE TCP, UDP, UDP-Lite, SCTP, DCCP
<MEE>
3 M= ARP IPv4, IPv6, ICMP, IPsec
2 HiRRER BIAM. TE&LAN, PPP------
(Rﬂ?ﬁ&%éﬁ\ aﬁ?‘i\ jjlﬁg$ """ )
(=
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6.1 &4z HI1EH

TCP/IPH AN B REMIMERZE ML, B4 32 TCPAUDP., TCPHEML A SEMEAS L%, MUDP
5 4 BTk SR AR 1 ds ) Ze 4 N BB SR . s, ARIEEE I EAEE, RS ENERE iR
Aew EEN .

6.1.1 &)= E X

AR RS, IPEETAH B, AR IR R (IP) 1) E— R PR A A2 08—
R RAERAS T BT, AR BLR TP AR A B B 7> JU5a R TCPII N &, 82 UDPHI A A

AR, &%= FITCPAIUDP, oy 1 iR%I B SR f 8 570 TS N R 8RN A, thistsg 1 IXpE—
i o

LA, WREE 01 (IP) MRAEUAE Al CHARIPHBIE) 18 H (3 GHREPD Bt (pHdE
O o WRBEEH MHLLE BXT CERZE B0 RIERZERE SRR A RN GRBem RN HFER)

FHLA
192.168.120.8

mlmlm|m]|m
e Y Y R R
i | om | o | o |
1 l2]3]4]s
R AL AW 7 AL ERIE 7 R B e
O

Bk P e ()

i
L\¥

1\

| FIEUEHIP 192.168.120.8 ]

HE— AT BT E 2T,
PR EA a6 Bk HL X 3 A TR

K6.1 —&itFmbiairHER%Lw RiLA

AR RS T S E M AN IR, IS IZ TR AW 7 ARAR A TE I3 e bR 7 v N s 45 TR — i K
FERL G o [FIRE, AN R E AL R PR B A F] (BB 4 S] RF AL, B F BHE BARG IR KT E DA 4
Mo ), MHWAS T AR, 283808 TR Bk, £ HARSOES PR 2R T NS
HREBBAN Y. HaEdhE, —PARERAERAREEEREZ (& F Bépsckid L 4 FE8F 05 %
A AR F mab ik fe bR, £ 2 A @RE P TRLE ZE KR CiEI AR5 FL& R FA. )
M HE A SALALE RFRIE— N (HR AT — R RIS DL, A0 R — St bk Ay 2 AR 44 Rl ik
HICE 2B 470 B, ARl 1B I s S AR LA X 5

FETCP/APHIEAS Hrp 2 ant, 7 EfRE kiR, BB, MiEhmZ 005 HiX A BAARTE R,
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N T SEIIX—IhAE, D GEEh Ao 5B R, AENERE LR TN AR IR, ) 5
IXAE—FPR A . AR 5 50 0T DUR D AEAE ) b — E N E g T B BR R P (—ANME 5T

PAER S A%, ) .

6.1.2 JHEAF

AR S NG, AN A — AR = P AR

U T2 21 10« N A2 7 Fe sz /2 F Ok 3E 4T TCP/APR A UM A EE . Kk, TCP/APH BT B A1) i <l IR it
AT DAY B A A N R B

TCP/PIIAX % I MK 5 DL P /MGG S U S AT . %70 (B P 3% (Client) AAEP 803
B SRS P RRBIR A AR A0, ) RUTRS NS, RIRORER. TS
(R A3 (Server) fe7h SAUR %t M ok &SRB A 00420 3 HEAL, ) WIFORILESIRAS RS, il
RIVALES . 50 (IG5 RS BRI D), e BRI I0TR . BRI 2 PSR IR
AR, AL AL B

55 A

httpd | sshd | fipd
HTTP | SSH FTP
80 | 2 | 2 S'S ‘<{%$EE%%DW%HT%ﬁE%%@}

(SYNfL) , FrEdiEs: & 44 1E80%; 1k
— ELMEIT & A httpd PR EI AT

OS —————— 1

= o —

R T HEAZHTTPHRSS, [l O A 801 H A5 bkl
KIETCPHEHES R (SYNf) . IR A C A
b AY S B A2000

PR (oo | RIESHED | HERROS | i

- 2000 80 ikl
TCPH #F S

B6.2 HITP#&4ziF Kk

X R 55 i A P AE UNIX AR G824 AT 37 2R . B ANHT TP A AR 555 A2 /37 & httpd (HTTPSF 972D
TMsshifty i 2% m Ay Esshd (SSHAF#HH#ERE) o FEUNIXHIFEATR 2 B sy fr gt iR g A~ 1 gh, T2 e 38—
A MR EATHR Y R 7 v dis K iinetd (LR ST 4 BERE) AR SSAEFBI W] o B — Rt i . il gsr
PRI R 7 i SR UG 2 B (fork) BrHERE I 40 (exec) Jysshdi5 &7t HE

BN — MR A TER G R IS PP sefe) , mT DGl prisc ) SBes e ) B brsm -5 82 0 3100
R TCPY L ERRRING,  UR A AR 10922, W% 4rsshd, WA Z80M e 4rhttpd. PR, IXLLSF it
RE2 QREERZ A E S AT A B

Fel MY TCP UDPIH I B o 19 H w15 300 HARACBERE . PAKI6.2 0981, A5 i i ) At
KA %45 HTTP. TELNET A R FTPEE N JZ B -
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6.1.3 PFEH 2 VX TCPAIUDP

FETCP/IPH REWS SEIAL M Z ThREM) . B R M ME TCPAIUDP.,
m TCP

TCP/& [ [FERE R TEERRM L. Tt fa AR BRI S5, /RAT DA e A8 Gl K & 1E K
Mo MM AR RHATCPAIEHE SR, SR CLORUEAE PN, H I A& W0 W13 A AT 0] 18] B 1 5 i ik 25
Pl (Blde, &K E358 AAZ A KZE 71081005 T A904 &, AR ALEIBIGE, B RAAFRTRAOKE —A
1000F W L R B 448, RWLATCP@Z Y, REREATUULE A T ERENHEFRE—ANERTK
BRI @ FHEE. )

TCPNRBLAT St AL 4, SAT< IR P d s s R bl HLdl . thANE B & i GRafsh) ». “ii%E
P SRR MR R AR T RE

m UDP

UDPEARA AT FEVE BRI . iR AL B e 2 522s BRI 258 . fEUDPIITEIL T, Bk A]
DA IR AR BB RAN (Bl e, K55 2 FIAZ P R % —AN00F T 6978 &, AR A 300098 2 AZ 2 vA100F
TARKENMEIE, UDPF, HERKEGIFBELRRZIZIG, ARARZGHEPAREEZRE-—NAT
HERKERBEFBAE & Adm, UDPREALTHEEH. PTA, KERAEHELHLERNSEREF—2
EFR, BBORFHMEARBZINEL, ), AARKRIEEE —Ex3ik. B, NAANSRYEE KT
ITERALHE.

6.1.4 TCP5UDPIX %)

AAEE ANSINH, S TTCPR W HIFMERIL, AT —EMN TUDP., HIAIR, TCPHUDPHILEE &S
Toik s, a2 b . A4, XFIXBEFMOSAZ AN CAIX A E e ? NI, FREE X i n) s —
B

TCPH TEAL 2 A W B SCHL A FEALH A TS Do T e M A A T B 4 ) . A il S ML
(K1, B LLE W] DAL SR n] Sk

MAE—J71H, UDPZEF T L] myd A Al s e B s B R @ 5 sl #d s . A% — M@t 1p
HAG TG T R HTCP, BEREAAILETWRERSWER, HIXFELER LS E AW
A, 2SEUREHTIER AN, TRAUDP, BASHATE KA, NI SE 75 5 KR E LR A
[P . B S 3 £ 0, R SmE—/NE S RIETE (BEEEsaRE T, &F— ) 3HKH
M2 EQTRATFHEBRF TR LEZHRIL. BAERERN S P, X—EFHHALKF. )
o M, EZIEETHIEE T4 UDPIASZTCP. RIP (7.4%) . DHCP (5.57%) ZE3LT I #R Al
BAK T UDP.

Rltk, TCPAIUDPRiZARYE N A H 4% 5 A .

m E3F (Socket)
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L FHAEfE FHTCPEXUDPHRY , <> FH RIHAE RFIRALAIEE . X FhEE — A FRNAPT (Application
Programming Interface, N HZwmfERE)

{FFTCPERUDPIE /SN, X & 2 E|ER: S (socket) MJAPI. EFFFEAZHEBSD UNIXHF XA
iy, B 5 F2 48 3] 7 Windows I Winsock LA K ik N IRVE R G

SRR ST, v DL E s TP L I S, IR SR 1 kR S IR

I AR Y
send() recv() @ = B API
- Sy
TEP
IP
B
K6.3 £8F

ANAE] —
6.2 Umll=
6.2.1 ¥l 15 5E X
MU SR R (M, 5 BIAGIEMACHIAE RIIPHLHE . 312 FK U3 A — 6 R RS0, 5

# AR B TCPAPI 2t 1L e 1 HURIE Hi 35 15680 2 r A SR B AT bk PO RS, TR IR 5. 38
B SR — G SR AT B S R RS L . R, & O Mk

6.2.2 AR 5 m] N

— G ENL EFER AT LT 2T . Bl 2 WWWIRSS fTWeb D SGAE . HBEE P o, I FE 85 I
sshs ) i <A Py A AT (RN I8 AT o AR )2 Pk R A FH I Bt 115 PR AL o IR A BEAT 305 M AR, JF
AR R B A



TCP/IP( 5 216

FHLA
172.23.12.14

FTP | SSH | SMTP | HTTP | FTP | HTTP
o5 | M5 AR5 | BRS5v| %7 i | %5 ) dii

o [ was | wmos s | sos | sns
TCP21 | TCP22 | TCP25 | TCP80 TCP2000TCP200]

BB AL 25 W01 i FH A FRAR P 0g 7
g | 1P

‘ raﬁkﬂﬁknz.zllz.m

B6.4 AR 5IRA

6.2.3 JEIPHiNE. iG-S . NS HFITIEE IR

B H Awdi IR — B R m I A 1

6.5, OMREEE M G THENL LTI e B brim DS AHR, #2280, BIUndT I
AWebixl bE a5, [RII U7 ] PN AR 55 A% AN R A DT, A0 2 223 A0 U4 BRI 55 s 2 )7 2B S ALL i T 14 7 A
{5 XML N B M X 701X PANIEAE o AL AT DRI S 50 AX 7

NEPOIROM H b 1S A5 05 52440 E, EREEM1% 8 RIEIPHbEEAFE . AN, &F —FhiE
T RS, AR IPH A A, RS (FR EERTCPELUDPH—Ff% 5 ) Al .
EREN T, AN REE .

A, TCP/IPELUDP/IPEEASE H il & K 5AME BRI S (XA & T AZEUni x ZWindows £ 42 38 it
netstat -n ¢4 27, ) —NEE. EALEYRIPHIAEY . “HARIPHERE? . PR S, U5y H 57, «H bR
M7, HEEH R —TUARE], WA A& HALE S
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172.20.100.32 M5 #% 172.20.100.33 &' %iqB 172.20.100.34 &K JHGA
— Web 3 525 Web 3 5 25
htlpdllhttpdl hitpd3) i s lﬁﬁ_ﬁa
(2001) (2001)§2002)
il
TCP ey | |
IP f—ul—\D e -
o1& | ~ =M=
3 I
I _
— 10 }
)
[T J®
IPE# TCPE B
@ | BPAE | FBRIPMAE | TCP | RIS [ BEREIS | g
172.20.100.34|172.20.100.32| 6 2001 80
® JRIPHLYE | HAsIP#ihL | TCP Pie - | H b B
172.20.100.34/172.20.100.32| 6 2002 30
@ WPk | EAEsIPHEhE|[ TCP P 05 | Bisdmg H-5 e
172.20.100.33}172.20.100.32| 6 2001 80

i

L IRIPHE . HARIPHBNE . DRSS T SR H A 50X S 80y

W —ieE .

B6.5 R_AZAEK

6.2.4 i 5 WA '8

FESCRRBHATIBEN, BEASRHE I 1 o B I 1 I0075 PA
R 03 15

KRIHERIME ST ERAR RN IR 7 #8A H A6 5E i 1 5 o (HIFASZ Ui n] BLRE R FAE AT — A
Ui . A S A LM B (3A, RETRR “UARFIFE AN . EZHA
8 K 2 12 o A BT LR AIAER A . )

%4, HTTP. TELNET. FTP&E) Jyfdi F (982 FH W0 o4 FH o 115 3l 72 [T 1) o 3K 26 15 O ARCPR
ZNF4 S (Well-Known Port Number) . #6.15%6.297 551 1 7 TCP 5 UDPE A A3 M it 51 4% 5t 1
Fo KN 5 — MO 102318 F A B e SRR P R 12 A 0 42 o 115 14647 BE e H 2 Ah )@
5, DA R,

SR g4 5 15 2 Ah, A — ey L5 W B XaE M. SN 7E10242149151 2 . Aid, ixde
viig 15 ] AR5 gk ST 15 DLAE M 15 Bl 2, 15200 Wk

http://www.iana.org/assignments/port-numbers
m I 7 o) Ao ik

S AIRERI R Y (BB s ReiE. SRR, AR S5 e B E M L, (ER R RS I
S Y3 A S A 5 i 15
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FERMITET, & mM AR A E A B O Em IS, et @lE /gt T o0, #IER
gin] O RE P 0 BE BN R R A 5o Biltn, R B AN e 1S I, B B S 5 A Y SR A
Ehnte X, BRAE RG] LLahAS IR B S T

MRIEIX P B) A 70 e dm 15 AP, B R — A% P i A e SO 2 AN TCPIER, IR A S8 (5 3E L 1Y
SHE M H T A S A A .

A Be s 5 BUE JE Bl 7E 491523165535 2 7] (fE&# 69 7 % A BT 2R kA% 10244 £ 17 8935

2, ) .

6.2.5 Ul 15 5L

i 15 p H A B A i = 0 R o DRLE, ANTR] B A% im0 RT BASE A AR R 3 150 940, TCP5UDP
IR o 5, B H S AR XA R D 5 1 ) AR B A AR A% DI LA AN [/ T R 4T 1

BHERIAIPIR IR, 2R EPEE TN, BN IAISE, DR ETCPI £ 4 TCPRELE |
IR ZUDPI AL 45 UDPREER 25 s 15 AL BE . BIASRE [F) — AN 1S, B T ARM b B0 25 B AL BEAT Ak
B, HICAH B Z A2 52 BIF

Ak, AR S 5B SO ER R, R B H— B B R — PR P AT A0 B . #ian, 53
S ZETCP S UDPH 4 FH T'DNS (B3 % 4 2 IPHALET BT R 691l ® S mP kA %5.2%, ) RS, 1M
80u 1 H THTTPE G . MERIKE, HTHTTPEA S LAEHTCP, K ILUDPRI80%H: HHRAMAH. HE
WK, W FEHTTP PRI SR 46 RO UDP L LA R R WS AH B2 FR IS DL, sk o] LR A 5
TCPORFEAH R 180w 115 T &

&6.1 TCPEAXREAMM I bik0 5
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a5 IR 5% A %
1 tepmux TCP Port Service Multiplexer
7 echo Echo
9 discard Discard
11 systat Active Users
13 daytime Daytime
17 qotd Quote of the Day
19 chargen Character Generator
20 fip—data File Transfer [ Default Data |
21 fip File Transfer [ Control |
22 ssh SSH Remote Login Protocol
23 telnet Telnet
25 smtp Simple Mail Transfer Protocol
43 nicname Who Is
53 domain Domain Name Server
70 gopher Gopher
79 finger Finger
80 hitp (www, www—http) World Wide Web HTTP
95 supdup SUP DUP
101 hostname NIC Host Name Server
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(%)

$hO g MR 5% A &

102 iso—tsap ISO-TSAP

109 pop2 Post Office Protocol — Version 2

110 pop3 Post Office Protocol — Version 3

111 sunrpe SUN Remole Procedure Call

113 auth (ident) Authentication Service

117 uucp—path UUCP Path Service

119 nntp Network News Transler Protocol

123 ntp Network Time Protocol

139 nethios—ssn NETBIOS Session Service ( SAMBA)

143 imap Internel Message Access Protocol v2, v4

163 cmip—man CMIP/TCP Manager

164 cmip—agenl CMIP/TCP Agent

179 bgp Border Gateway Prolocol

194 ire Internet Relay Chat Protocol

220 Imap3 Interactive Mail Access Protocol v3

389 Idap Lightweight Directory Access Protocol

434 mobileip—agent Mobile 1P Agent

443 https http protocol over TLS/SSL

515 printer Printer spooler (lpr)

587 submission Message Submission

636 Idaps ldap protocol over TLS/SSL

989 ftps—data fip protocol, data, over TLS/SSL

990 ftps {ip protocol, control, over TLS/SSL

993 imaps imap4 protocol over TLS/SSL

995 pop3s pop3 protocol over TLS/SSL

#6.2 UDPEA R AN 4 50 5

#HaF J 452 A 5

g, echo Echo

9 discard Discard

11 systat Active Users

13 daytime Daytime

17 qotd Quote of the Day

19 chargen Character Generator
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(%)

S 1 g JR 55 % A %

49 tacacs Login Host Protocol ( TACACS)

53 domain Domain Name Server

67 hootps Bootstrap Protocol Server ( DHCP)

68 bootpe Bootstrap Protocol Client ( DHCP)

69 titp Trivial File Transfer Protocol

111 sunrpe SUN Remote Procedure Call

123 nip Network Time Protocol

137 nethios—ns NETBIOS Name Service (SAMBA)

138 netbios—dgm NETBIOS Datagram Service (SAMBA)

161 snmp SNMP

162 snmptrap SNMP TRAP

177 xdmep X Display Manager Control Protocol

201 at-rmp AppleTalk Routing Maintenance

202 at—nbp AppleTalk Name Binding

204 at—echo AppleTalk Echo

206 al—zis AppleTalk Zone Information

213 ipx IPX

434 mobileip—agent Mobile [P Agent

520 router RIP

546 dhepvb—client DHCPv6 Client

547 dhepvb—server DHCPv6 Server

6.3 UDP

UDPH R i e H H |1

UDP /& User Datagram Protocol 145 5

UDPAME R A AL, A RIIPSR AL A T FR A5 AR 55 . JF He 2 N R P A R IR Bl £ Wi
BRI 2%, 7B M RE AR B WX 2% L fK— R LA

Hfst i Y B 8 B RO I 0 T, UDPHJC AT Ui 2 ) S5 8 G U 8 I ZE HOAT D9 . IS, A& danide R
HIED, UDPWAMTTE K. H2 5 PR RIENY ELE N A A IERIThAE. IR 72X LE 07 1%
i, ANIALZH K UDPHIRM R LA (b F AR %A —/Mie%isd & hemd], Hiidids
B R E KR BRI, AV AR FRLHEALR FIRRR. A, MEEFRALEZGE (AREFE
BARBABFEER) « Am, ITRERAMEELRE, ALEEATCP. ) . UDPH HEEIT it 4
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Wt A RO, B FEEH P 780025 h8 i B R b SCRADFHRIEM N M AR . K, e LR, UDPH%
HEE <t /R A e B AR S P AR 2R AT 7

H1- T UDPIH [ o, & n] DLREIN A A . F i EUDPAS B (AL BB 1) B0 3 28, R T RUR
JUANT5 T -

o AL ER/DIEE (DNS. SNMPZE)
o M. HINEZ BAAEE (RPREE)
o [RE TLANSEREE /2% o 1) 3 F G A5

o THEIEME (. 28

LN DARST A d

BEAL BT A FH B F P AN LR < IR AT . B BRI R R ERF . Bk,
UDPHJ“HI /> (User) EIUAER RILSEHAN S TAREF 1. i, I\ WUDPZ 1% HRE 7 01 (1 4 R 8 B A
BRI MIE AT (BZAark, & FTCPHIA & X & a4z dIpLal, AT IAC & R B8 0 A b 35 AL
B ROGBAZEE®IT, ) .

64 TCP

UDPs& —Fhisch R 2], SRt M JCE i 5 i o5 1 — Al il Beagilhiid, Rl i hlHe s 4 N
R B4, H R RS E = il K iR A Th g .

SUDPAFE, TCPU“NnHA4”, WAL Ml Kk, JBE7HEATSEH <Pl

TCPS5UDPHIX AR K. B 78/ hsel 7 Bl S A hlThae, wr DAskAT Z A i H s ], Ik
A DA R L s 0 0 G HEAT I 2] o X SEAEUDP R #0A « jEAh, TCPE N —Mri M A &L M, R
AERINIEE X A LN A AR B, il MEHDEE R E IR S (b FUDPR A E44= 4], FTARPAL
oA —TF AR AR T RBE FL%, RBELLARYREL L. (HICMPRHRAEE, LKA T R
FRZEGIH. ) ) .

MRAETCP AR LR, FEIPIX R Jo i 1 P 45 bt R S e Pl SE IR GRS .

m

RGN R, BN AT IEE AR Y T A AR B AR KB
AE g, VAR U R

— BT R, BEATIEAE AN AR e R X A R AU 5 2 AR MRS s, T L AR FRAS
B . SRR P AT DAAS FH R SR A S HRUIR 55 A TP I 2% 1 W] R A AR I 5 1) R, AR OR PT ARG R s
TCPIff S hERE M . WiHF . DRSS B T
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FHLA FHLB
AbFR1 AbF2
O &3 O @
O O O @
] J§
e o I
%
. ) /

MEEE IR TE ER, NIRRT H 2l Y
A AR B S22, T S IR 06 g ) PO 453 4

B6.6 Eix

6.4.1 TCPHFFm N HHTY

NV IPEE R SO AR g, REBER S HNE, BlnBdRIBIR . 20 EE UL Py iR
ALAE A, AN BEAR DI B 1), th A TIC R AES P SEA% % o

TCPEE R IGAT. FFoT . BN BORIEM] . B B DL i 1 12 ) S AL ) S mT S A%

6.4.2 7S 5NN ST Al S

TETCPH, Mk ikum A 2liE Bl EALRS, Bl AL 2R B —AS U 21 B rd . IXANE B g
il NZ (ACK (ACK (Positive Acknowled-gement) &35 2404, ) ) .

I NGHERS, FERUE A AT DL s Sk B30 i) AR ORTE N 2. SR X 7 1R IR B AT ] s 5t
Vi I — 7770 0] DL B — 3 DUORUE 7 B SEWr 2. Rk, X7 2 B T OGN 2, T 1S s AT
B TREINES, HREEEXTTT BN AW o RS B R R A IR AR I — NS . S T I X
TN Ui M7, IXFAES TR E T —MRIANE (ACK) o T 24060 5 A BT N 25 B0 A Wi i
Zxla—A) R ? PP — NS E AN E (NACK (NACK (Negative Acknowledgement) ) ) .
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FHLA

FPLB
-
/R .fi?_i-‘@
— 2l (1~ 1000)
—
i iz (TR0
[i] e
it
Bt (1001 -~ 2009 )
Y —
+——

SR EHLA R DEE EHIBI, EHIBAIR [E14 4L
A— AR .

B6.7 BRI

TCPIH € AN (ACK) SEHLAT S B . 4 A3k o B30 At 2 I 2 35 AR 0 i PO A DL
o WERATHRIARLE, WHIEE IR . Sz, MR E R AATREVEIR K.

6.8, fE— e B AR SFRIBIAN, RIEE el al O EdE DBk, It fTE k. t
U, BRAEA T A, DSRRENS CRUEEHE RE b8 B o, S AT SEAL M
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FHLA FHLB

— |
/AN

A —

Fsf \
il

Kﬁy — éﬁﬂg(lﬁu](}oo)

_+

%QM%(?f¢%wml_
e

RO R HLA K 5 AR R 28 84 S5 T IR 25 2R A3
ZEARR O BIA FNIB, MR, GR FHLALE— M E Y
[ [ o A AR AR S S EHLB AR YRR, R X it ik
THEE.

F6.8 HAEEFRAFNL

RINBFHINN B FEABRERE —E £ K. WHTREEEEEX T Eal ], H2iR B AN E R+
FERo XSS FEUREL R BA R RITIANE, mACAEIERA RIE B i, MW TER KL, W@
K6.9F7
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i
[E]
il
¥l sz
Y| 2 (1~ 1000)
—
Y
@ﬂ@%(T3¢%mmL

=

1 FALBIR B RIA NS, PR 28 4 3 55 TR PR
kb EL, BARKFEIA, FHASE
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6.5.1 UDP-Lite

UDP-Lite (Lightweight User Datagram Protocol, &2 H 7 HdEIR 0O 25 R UDPHLRE ) —FitEfi |2
Pl FERE T UDPHIEAE A i RS LR R, Prisc B ek e 2 £ 38 . AR, ISERfErd, ALep
FI (4]do R 2248 FIH. 263+, H.264, MPEG-4% B4 5 Fomscdtts Xa9m M. ) FEHXXF S HLN JEA TS 240
cal A LS.

WA UDP RIS AL E TR, B4 B E 1 — 7 K A SR A BN LT A, AR
— MBI TR . BRI S A R A VA ] R UDP 3 7 (3% 1S 4 B UK B2 TP 4 308 v (R TP M ik e e TR
GRA —ANBEE 2 IPHbE, MUDPHIAR IS Ao T A E IPHAE R E E4f, R 5mTiEA£6.6T,. ) , Wie
FEAEEEER . B, ABRUCERIASCH . N T ERIX LR B, UDPHIMZ IEARUDP-Lite R SCHt I T

UDP-Litef& it SUDPJL-T-#HIFI I DI, AN v SRS A0 B3E Bl T L B AT O . XANVEH T B EL
IN_EOy BRI S AT T 5, TR B S O E AR I AN 5, AT DGR E AR O 8-S Bl MO 4G 21 v a]
HALE RN (EUDPE A — N FERET “AK” o BINFREANARPIEHRGFIAFT
B E S AFHRTREATHNOID. wRAAHORFTEANCHRZRTRIAHH, o RIAH8E T AR
B HERETRI AT, ) o A TIXFERIALE, AT DUR BRSSO VR A B R 0 AT IR AN Y
Rd. WA, BMERE TR, eI ATE. XN EASYES, i B N gkt
AbEE

6.5.2 SCTP

SCTP (Stream Control Transmission Protocol, if&Hl &%) (SS7TWr L& #4k & F FTCP/IP_Li,
B TFTCPA G4 AR RRE TR, FIAANITF R TSCTPHML. A6 ¢ 7T At 2tk HL &A% &4 6948 Fl 1842, )
H5TCP—#f, #AXN — MM EHERE S5 B AR S E AR Z . HFEER S

o LUHRE ML
TCP ST I AN R S 3 S FH BT D 5 RV JE K/ AESCTP AR AR LA
o FFZEIFE

FEH ZANICHENLF, BIAEH A REW (i FIINIC A A AR, WASIR T LI4RS5HE S (X 5TCPARbiRS T
HIE RIS ) .
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o SCRFZHIEHUENS

TCPHENL ZMERE UG A REHHTIBE FIROR, FESCTPH —MELA T L. (Rt 27 2 H 28R
Fo )

o FILLRE SUH B AAF IR
S AR S, AapiEk,

SCTPE 2] HEAT AT I N FH 22 18] A IE AR 22 BN B TS DL o X S8 A/IN 1R L FH T JE PR 1 Bt
(Chunk) , ZMEHEHRA K HdE .

UEAh, SCTPEAA SCHEZ HAg 3 UL E 2N PHIMERHF R . 2 ETE TR IR — & BALRA Z MK
P B, SEACAS H I R T DLIERE LUK I ST DU T ZRLAN

] B A FH ORI AT TCZRLANKS, % H FINIC S S B F P bl . BEATTCPIELS, W R FF e i F i
LUK, T E XA TR LAN, A& S8 Wit . KON SYNEIFINGL A Z 4 F [7]— NPk .

SRIMAESCTPIE L, T 0] DUE EE 2 AN TP A L [R] Bf #E 4738 (5, DRI B BB S A 24 p LR
W 5L LANZ [ [F P4, WEEWS(RFFEEA R, BTLLSCTPR LA R4 ZANICH EALR AL v S 1%
W (BASANICOH R AIRS B, BEE —ANICK £ #E, REA—ARIYEF TAEWUNICI T AREE
fFARME, ) .

6.5.3 DCCP

DCCP (Datagram Congestion Control Protocol, #Hf#iHZEEHIMND & — A5 BIUDP K & K144 fai =
Wil UDPHA ZEEHINLE] . Ak, 24N FUDP &% K EHHE RS 5 MBI . B3R i
&, B FHUDPW N aZ = fl i 2E . X AHLEIIT &N SARMER Ho & 2 0 ilcdr, T2 H I 7 DCCPIXA:
RIFIE o

DCCPEA 4T JUAMF 5

o 5UDP—FF, ASRESEAE AL EHE K AT FEEAE S o

o BIM[AIERE, H&EIERSWITERKAAI ., RS MW ER: b2 B RS,

o REMSHLYE LA 5 L AT P ZEF ) . {8 FIDCCP (RFC4340) [ AT LAMRHE B B 4 sk 56w fh oy k33t
ITHZEES . BN 2 “FUATCP (TCP-Like) #ZESEH”FI“TCPAUFF+ 4% H|” (TCP-Friendly Rate
Control) CARI=HI G —HP, CARELAZET B A RS R Z AR (FFR) HTRES . HHILTCPA F
2 3=%), T VABLTFRCA 4T AT B Al 0 5F % AR 69 — AP d=Hi k], ) (RFC4341) .

o AT, Blom i LU R EFARNE (ACK) o ZANZ 4 T ER 551 H
W7 o

6.6 UDPH ZHLHI#% =

K6.24fE 7R TUDPE E IR o BREBHENEE 0 IE R UDPHI & . UDPE #F g 05, HbrimH5,
AR B8 A ZH ¥
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O v I8y IR
T 115 F A 15
Source Port Destination Port UDP
015 EeR A A
Length Checksum
B oy
Data

B 6.24 UDPHLIE AL X
m J5 15 (Source Port)

FORRIEIIEIS, FEKI6R. EFBOL IR, A AR R B 1 . SV T (R
P B E 0. AT TR R ERE WA (Blde, RAPEAZMEER, I EALR, R
By @R R AL, R B HNCHIE ST AN B . )

m H i 15 (Destination Port)
TN 1, FEK 1647
m K% (Length)

%7 BURAF T UDPE BRI EEER B O EE 2 M (EUDP-Lite (6.5.17) F, % F B K % Checksum
Coverage, % TR IbFtyitEEE. ) o HBACNFET BT .

m 36 F1 (Checksum)

AN N 1RO S UDP B EAEE Mcih. ATHEAR A, dnEle. 250, MInAEUDPDy & ¥
HUDPHEMR Z 1l 18I AL B m — AL — 0" R K n16f% . LR UDPHE # ARG 7 BList B
NE0”o IRJE LAI6ELRF N AL REAT TIAMY GE % &7t Sbuey B80T 5 F % R209AMS R X f 2 Jadfnit 5
¥ Z TR R B9ANS TS X, RIEAABMER — 2B B AR E F 1z, LRAERELEEZR. MAAZMH T
0T AR A A TH N, HH AOERTHEA LR EBHOMHE. ) M, FHR S 2R TR MDA RS+

Bo

0I | I I | I7I8I | 1 1 1 1 Ilsllél | | I N I N (N N N N N | I:}’1 H:f‘l‘%)
PP HEY
HARIPHa LT
7Y By 2
if‘ w%’ UDPfu K Jif

E6.25 AaFeit H P 4% A 49UDPHH & 2

V R IPHuAE 5 B ARIP AL IPvAsEAE 69 17 L T AR R34 7 8L, A IPvosb ik it AR 212845 F f.
VO SARAA T ANAZ S, —AANO,
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P ENAE I BIUDPE R LA, AP 3R ANIPHUIE (S EAIEUDPIY & 58, BTG, K56
7 B W E A B 0 AN 7 B CLAMED R 3502 L B AMB RN . [RIbE, B AR 50 A 7 B AE N IR B i 2 Fn gl oh«16
PLAsF AL (1eg4ha i A0 (H400) « 4P A1, T <85 P AFFFF, T34+ 1)
A65535, ) B, AR N ET IR B EE 2 R

745, UDPH AT REA ARG A . JElE, RIGMFBHEAN0. XFEO T, BT A TR
B BRI (R RRRAEZIN, AT RATEE IR R E R AT 8 L R E AR S )
HLe BRAR, AT T LS e e A R 2 . SR, SRUDP I E i 15 B2 1P AR TIPS 24530, TR
A A BESR HAMEAF 1 AN IF RS2 o PRI, 78 ELI X o B A A TR IR ARG 7

m RGN E A B UDPOY 1 EE
N ALEAT RS AHER,, WEHEUDPYE R ? KT E, 5627 A AN AF it
KB

TCP/APH R A — AN TIEE N 5 B RER, CAT R URIPHENE” .« HARIPHEIE” . VR
H7, “Hpim 72, “Bpl5”. S8, EUDPHIE B RASEMS M In GR DA bR D) , &
THIBIUEREL & AEIP T 6 B .

fEE JABBT RIS BRI =7 B A FFRJE RVE? AREEAR, IXARAT Al e 2 S BN Z R B BT A
B, Az R R AR T .

N T BEGR R A, A b E G UE — AN IE A T B STHA RS & IR . il AR T
SIN T D5 E BRI .

A, 1Pve TP B A R A 7By . TCPEXUDPIE AN &35, 15 AN ST 7 i AT R, AT 52
DR LEIP B SR FEAN T SE IS 0 AR BE e P2 00t v 52 (1) 08 15 A 1 o

6.7 TCPH &B#%

Kl6.26/E 7~ T TCPE Ik . TCPE A LLUDPE B H 5% .
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0|||314|||7|8||:|||115161|||||||1|||||131(L‘E%)
I 1 5 i 115 i
Source Port Destination Port
FPo
Sequence Number
NTR 2
Acknowledgement Number TCP
Wi | sl i [k b
Data Offset| Reserved|  Control Flag Window Size
LA HadRE
Checksum Urgent Pointer
I (AR ) HIFT
Options Padding Y
A
s iy TCP
Data Zy fry
Y

E6.26 TOPALHE A4S X

FHAN, TCPHEA R KEMEIEKER 7B 7 HIPZEFHFTCPHE K HTCP K AT A1 EHE K
B

m 5 15 (Source Port)
FoR K E G 15, B 1647,

m H i 15 (Destination Port)
ForEEOmnm IS, FERKEL607.

m /755 (Sequence Number)

FROK3207. FRAE (Tt 5) AR AR B . AL R, BN Oz B
KRN
Feo 5 A2 NOBRIIT 4R, TR AR SR th it LA s BE N LB E oy HTaa e, I8 id SYN AL 45 1R

i EAL. ARG PR R RO R B R BT E LR AR RN E . AL, R S IE AR T ISR N A
ERISYNBAMFING BT AR, (ER M — DT I B P55

m ifiIAN %S (Acknowledgement Number)

BN S B 320, 248 N IRNAZI B BRI 515 . Sibr b, e i QIR BIBRIA R 25
—ONIERHEE . X R AN E LUE R A O EIXAN 5 AR 0 o A8 L2 i 1 45U

m X4 W2 (Data Offset)

127 BLR 7N TCP T A& S B 384 W% N TCPE AN IR T, MR ] IE B B ETCP i #H K
B ZFBKAn, WA (RI3260) o« ANEFEIETFERE, k6. 26T RTCPHI 1 3 N0 K,
Rl B R A 7 BT A E NS, e, WRIZFBIME NS, AT N TCP A A i — TF IR 2120 735 N IE#R /&
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TCPHE B, & FMIED NTCPETE .
m {5 (Reserved)

VTR FERANTUEY REMER, EKE N, —RE N0, HEMEW R EEIZTZBA N0,
WA ER (FRGFHENFM: (mB6.27F 8 %7/) AT BB, 8% FNS (Nonce Sum) =&
5, )

m 5 if7 (Control Flag)

FEK N8N, B MAEEL A HINCWR. ECE. URG. ACK. PSH. RST. SYN. FIN, Xtz
b MBI . S e T AL ERE AL, BARS 627 s .

o,1,2,3,4,5,6,7 8 ,9 ,10 11 ;12 13 14 15 ( KFF)
e 12 iy L5 C|E(U]JA|P|R|S|F
Data Offset Reserved RIE|IGIKIH|TININ

B6.27 =44z

¢ CWR (Congestion Window Reduced)

CWRIrE (X TOWRIREMIXCFA%5.8.4T. ) SEHMECEREHHTIPEHIFECNTE. ECE
FrERNLIEF, ST 5 S ZEE D487

e ECE (ECN-Echo)

ECEfrE (X TECEARE X #H 5 #£5.8.4T, ) KI/RECN-Echo. B NISBEAEIEEX T, MX 72X
LA P 2E . IR EPR A IPE P ECN N1 B TCPE H H ECEX & N1,

e URG (Urgent Flag)
2NN, oA R ER TSGR . N TR ERTACE AR, SR SR
TR
e ACK (Acknowledgement Flag)
ALV, BARLE T BN R TCPRLE R T S LRI FISYNR Z SMZ AL B B N
e PSH (Push Flag)

SN, RO T EOR 2 B AHE L ZE s EJR N P, PSHONORY, AN TR 2237 BIA% 1 2 e #E 4T 2%
o

e RST (Reset Flag)

AL NN R 7R TCPIEFE i L W s U | W e gz . a0, — AN w08 P 0 3 11 Bt A R 421K
R, WIEIATIEE . SOl T PUR Bl —ARSTHRE VIR R BEAL, 45 s Bl b i 56 IR R 3 B 32401
HERIEOS, BT A IERE B Eiaantt, prblss B TCPIE S tok A REZR AT . IXAMIK L
N, RGBSR RE AR ENIRSTH,  Hta (I8 (5 i Wt iER .

e SYN (Synchronize Flag)
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H T ri&s:, SYNAIRRAEE &R, JERTFHS5 0BT 3755 VG E 1 15 €
(Synchronize R AR F &9 &L, L EREZ ZHEENRT, FIFTFHHANLETERFR . ) .

e FIN (Fin Flag)

BN, TSRS A EERIE, A EWTIER. HIEEE R EREERN, @500 E
HLZ TA] AT LAAH B A HFINAL B9 L TCPE . B3 ML SRR 5 I FINGL HEAT A DA B2 LU At w] AT 3%
o AL, EHUCEIFINGCE NI TCPE LG A b Gy bR S —ANFINGL, 72 ) LSS )92 i X A 1 BT Ecds
AP IR T AE T AR E S R 2 S A

m % K/ (Window Size)

2B ON16AE. BRI A R TCP & & AN 2 5 Bl d e A BT da RES FR I Bl K (87
) o TCPA VRIS IS ILALPs KNSR . AT, IR & 1090, WIZIR W] BUAIE & LRI, PL T
BORT A RN HRA R LA 75 .

m A1 (Checksum)

0 7.8 1516 31( B )

JRTP Hu

FIFRIPHHE
1o HMLE

TCPEKEF

0 6

B6.28 Jl TA I Aeit H 69TCPIA & 31

V R IPHAE S B AR IPH AL/ IPVARY 1 OU T AR R3242 T8, 42 IPvosthLIT AL A 12845 F &,
V ORRARA TANRAZRE A, —MAAN0. )

TCPHIRIE A 5 UDPARL, X HTE T TCPRIR B A TC 122 1]

TCPAIUDP—FELE +H H AR I A A I A FHTCPAA B . IX M E # I E6.28T 78 . N T ik H 4K N16hr
IR, TR MG E 0. B TCPR I A% B 0. SR LI6AT N AT 34T LI A MG
AHE, BB AT AR LR AN AT RN 56 A B

BRUSCm AE U B TCPEUE B LA, MIP B S 3R BUIPHubE (S BAIE TCPON B 34, FEHAT RSG5 . BT
36 R0 Bt BLR AT PR AR B LA AN AR 2 AT RIS AR, DRI e Gn SR H SR 36 A0 B AR N 11 BT 040 ) 161
DU, SRR 216Nt (169488 az4a R0 (5740) . —#HFA MMM 111111111, +o<it
%) oF HFFFF, k%) o W A E 24065535, ) i B B U 3 A B0 = IR A A o

m RS H A4 ?

H ST IEE R R B R, AT LSRR I FCSE B R . B4 AT A TCPEUDPH
7 BRI AN e ?

Fouz, AR A A R W AT 1%, TCPS5 UDPR S AT & — Pk A7 B HH 45 A A7 i b AR 1 U T
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TR R S I R

AL CE S MIZL M AFRGE, WERIREHERIA 2, A AT RES R A A B 25 . B R a8 i
FEFF P A BE AR, B W PR T RE . 72 LR P AR i = e thir 2 Mg thds, —H
FERIEB PR — D A A A, e kit e as iR . B SCE BB A T RERBIR . BIAEAE
XAELL T, TCPELUDPHN R e R HALIG AN TH 58, o m] DUA I B 30 0 A4l 2 iR

m X 5484 (Urgent Pointer)

BBk 166, WA FEURGIEHIAL NN G AL, &5 B Fom AR B b S S8l B4R 5T . 1EH
KF, MEE A B AL B K 2R TR R AL BN IE N R S . BRI T PSR SR EHR L T R SR
IR AR SCBIH AL B

U T AE PR S T R A R, — AR I T WA, R WREAE A LR A . B anAE Webi ba
#e R F b2, B I TELNETH# A Cul + CI#R2 A URGHIIE. ItAh, RXBURH IR B
T BURI bR & .

m j£TT (Options)

By BUH T TCPRIfERITERE . PUVIRIEEE AL CE QR BT, ALK R K407

ot

Ak, T BUS BR B H O3 i B . BAT AR TR TN L 6.3/, FATIM Bt B AT
P .

%6.3 BAKREMGTOPER

KA KA - S & RFC
0 - End of Option List RFC793
1 = No—Operation RFC793
2 4 Maximum Segment Size RFC793
3 3 WSOPT-Window Scale RIC1323
4 2 SACK Permitted RFC2018
3 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

R AIMS ST I T AE G LE R g e RBUK R DL . IXIETH T R A R 5t
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FABRIE O K, B—MARSGETCPHEIEIED . TCPE A & NFB A F1641. FILETCPAN
FEIREF ] (RTT) N, HEERERKCAKTZTEE (Bl ERTTHO. 1478, REHBFEHEHBOTES K, K
KR H5Mops g Bvk &, ) o WIHCRH TiZEI, & O RsCRKME R D R ENGTF . Hitk, BMEE—4
RTTEK ML A 5, WEEIA B S At =

RGN [ 7 BOE T, T mndd@ 5 o el 5 R . 5 20K LA GBI ol e R B 2% I, 32
B3 B T RE 2 IREAE I 58 AEARS AR E I ZE IR, A AT RE 2 72 B A IS Th) s AW 38 A 2 Y
P — AN AR . T AR SR B X B A S AR IR U CVE SRR FE AR . D T I SRR A ]
AL, I T IR AT, e ] X 032 5515

RAIARSH TR PEFIIANZ (SACK: Selective ACKnowledgement) . TCPHIAfIAN Zr— M R A 1145
o WRHEIRB A LA IRES (XA IR AR BERAET ZXRNEN, LALZNTEEZRORK
No HERKAABRTMBORIBERG 5 RELE, TAH—NE—ANERE. ) 7RIERTES ™ 55200 M
LEMERE. A T IXANED, AT AR VR B ORI “ER A IR IS o DRI AE e S o F B R I RT3 g
PR E R B, AT R i PN 24 i At i

Y SPNCEEIIE

TCPIEAE I KA R B RN IR N TR R SE o BOE e KR BN T oy » B HR/NAW, AEIRIF
[AZRTTHIE, A KA i) 2 2R

8 11655355, RTTHOARS, H4mKE BT, 41F:

_65535 (F¥)_65535x8 (ki)
0.1 (#) 0.1 (#)

= 5242800 (bps) =5.2 (Mbps)

PA A RE R IANTCPERE T AL 3 0 i KA 8 5.2Mbps. 3 52 7 5 4> DL B2 R HEAT 16 4
I, XANARBTE L RN E RSN SRR & . BN, ETCPH, 5HAEH — N ERAE R
Vi, Ml 2 A E AR Sk B E A R . 7EWebiXl] Ui 2% rh— i 2l i [F) e i ST AN A2 A i
K m A
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F7E BKHEPMY

AEBRMER D, RIESRHLANFIIEM. A, BEXANMESEGT, WFEEETSERRER
BRAZFIBAREN. TREXNEHL, ERBHIEHIER. AESHEIFANARBES IR SSI R HE
HITHBERYAE KL

7 RRAE
<NRAE>
6 £ TELNET, SSH, HTTP, SMTP, POP,
e SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP...
5 2GR
<EHE>
4 fekiiz TCP, UDP, UDP-Lite, SCTP, DCCP
<MK E>
3 MEE
EEE ARP IPv4, IPv6, ICMP, IPsec
2 MRt R BUAR ., THLAN, PPP-----
(LA k. Jeef--- )
1 ¥R =
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7.1 B HIEH]H E X
7.1.1 IPHuhE 5 8% A 35 i)

FLIRIN A BB FH 2SRRI N 2 B A TR . A T RELEEOR 6 IE RIS BE HAR L, 2% tH 2 e
BEAT IR o ST ) < LA ) 7 170 i P A ) A T gl U et o 2 i it el

T A AR B R (Routing Table) ¥k Hdatl. BRI EHE b B AR ENLAIPHLLE 5%
AP HI R A P BT N — D ROZ R B . Bk, XA R BERIR IR~ E B LR, EL
HBLER, B A AT RETCVA 2IE H AR ML

7.1.2 FHAMHESKH

WA, RWESREFERIEFE BLES (B HI R e 2 B iEH] i (Static Routring) FzhZs
(Dynamic Routing) MWiFfizsAY,

T A I 2 TR S W B i AT AL P R B 45 S B 1) — Rh O . SRS 2 i Lk b P
iEAT AR H Sh B E B AR E B MO RETERE EAE B AR

P A B P PR e B R A T DRSS . Ban, A 100N P IR i, ol 75 2250 B 1001 1% i
B8 JFH, BIN—ErRmes, S EEX A PO M M5 SR EA A s £ Bk, #&
2 B B HORIR K 4E, KR H — T — DA BAR R EE, — B R bk, AR b
Tk Hah g AR A, RAEEH AT L E R4 iR 1

it A B

( Static Routing )
st s

S e

28 AT AE X PG AT . | | ey g o2
RZ%BiFAE IR o RESERSreu }

o R 05 TR ) B % ) R AT e

B

( Dynamic Routing )

- o v
] i N 258
FEHI2RA BB
(e AHTT=1(==

IS ATSE XL 2 AT AT e
924 Bt A3 Ayl e oy } Bt il

H AR [ AT BR R R LA 34, phi AR A C AR
Herh e, FPRYE A AT A

B7.1 #i3%b5x5h5%d
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AR BRI T, &R OUA R E i B e P, HBOE IR A SRR R B AR B e P AL
RMHERLR R PIAERIPHITEI T, A LR LHIRE. MARIEOSPFHHTE R4S hizEhIn, W&
TR AR EI

WIRA —ASFT I R BEE N 21 A R 28 i, R BRI N R 45 1) % e 2 EEAT — D ahaS i B E
BIAT. AN TR EARE S B OIRE, A AE AR I A % 1 & L T80 X T ig S N EUR 2 e, RA
PSS S S TR e N U AT RS = SERARR LIRS

OLH, M2 E— Bk A, REH A g fhgie, BaBdh s Bshis X e, Ml
frix Bt B EE . BEEEy 1 RENS GO FE E M A b B B (A2 M5 2, & SAHAT IR i b 28 22 ) 1L
FAEE . XEEH A B gy Mok — 2 R LI LT

AR HE RSl AZEHE A —F, AU eI AR A

7.1.3 B B R

BB WE7.20R, SAMAREE RS K% H OO M MNEER R, MiX s E 8 A58 1 — R Ik
fEih ey Hofh B th s, BEREANWLER 1R, B hish R Wt mETer 7. W RLh ot nl CUIE R 3% R IPEL S
T (B7. 2964, RALEXAERGEILT F RIFHIZIT, Pleib g B0k & ZDZ 4 R A &
#E, MAKBLEET I, ) .

@

192.168.1.041
192.168.2.0:E
V5

e "\
Wl 1192.168.1.0

HEHARC HEHH A A Bt 4B HE&D

i 192.168.1.0 T 19216820 ©192.168.3.0 |
= oo oo O

i Sk () FEoR (RIS 75 18]
B7.2 ARIESE B0 BUR I 1 8

e e
7.2 ESHIEH]LE
BEEIPM I KRS, REEEXTRTE NE G — & B AT Re . R, AATTAR i 2 rh 42 1) i) 3 BBl 4 A

IGP (Interior Gateway Protocol) FIEGP (Exterior Gateway Protocol) (EGPRZ 4% &95& &l &AR, & A&
5 AMe R LDk ) PIRNSSAY K BB

7.2.1 N H I 2R H 2L

GRS A S AN, AEREE S AMEN, R REEMERARNANR. &a
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EEE, WMEARERE, SPNHLAZEREEFERK R,

7.2.2 HIGRSS5HHY

Ak SR R BT A, AEAE 2 AL AN B B AT P o RREAS il B SN LR X R 28 4 BT IE
HER T IRARASRAMRE . O 7 St B SRS BRI T, % S AN U U A8 2 A R\ ZEI A U i
Foy MPEGIE R ML LSCR ] & B RES 4EAR] . AERXCPPIAEE T, AT RARE 2 7] USRIl A IS P X 2%
YT, SEANDXXEEART AR SRAE BN . XA LEBATI H % A0S, B AR K BE N BRI FASE,  ARA
i L 2 B IR N T, W WA R TE

HilE B S HEREE, I DL — a2 AN W B bk F BN ALYl 5 968 R 48 (AS:
Autonomous System) B HiE I (Routing Domain) .

ISP
— 18P T
A A NOC @~ Bk
SCTPRCT ) R W P et <
e e ONOC " oy (NG
NOGy, ==~ B NNOCk T NOC .. glYOC
----------- @ HlH el - e e
83

IX

.......... X S 44 e
g N : @NOC  HiE
CHMD e NAZ (B
R G I T

—-——— ———

A NOCg HE @ -rfj;%
¢RI Jmme
NIRRT ) BURE e

O rf] {lél\ /%éﬁ: ( AS: Autonomous SySIEITI ) ISP: Internet Service Provider

TS R R BN YISPER S UL (%) 1X: Interet Exchange
------- T (NEBtRT LI FHIGP, )

) © NOC: Network Operation Center
EGP: Exterior Gateway Protocol

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

7.3 EGP5IGP
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) XAkt s o %

& T B

@ ASH R B as A T TR as
(&) ASTH T i H AR AR A T P

E7.17 OSPF&y 34 by Ay £

BRI, TR A RRES B R TR DA R I B GS (S B, IR S B B A BT 5 R
XFHLAI AU AT B ROt g i th i 5 ., ISR A A 1 4H .

Hin &% (AS) N

K B
4 / N
X 40 (X s 1
T 9 » X0 . X124 Az 7T
5% PR B35, P K 24
FIDM MR (fef) 13
_  EAEEHE,
e —>
: W
B
X 1% 2
. P SRR R A
._:rﬂ—irﬁ BREBHE B,
\ J

B7.18 X3k A 695t 45 H) 4= X 352 18] 69 75 by 45 41

BEAk, ARy DX 1 X 330 5 e 2o RO — AN R s Xk (718 i X 32) .« RimlX.
SR AN TR B AE XIS (S B . BRI X A g (EARE OB ARE) K5 BONBRIA R AR AL 1
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SR, Kk, HTATE T REIE LA AW HIEER, BT VS AT Pdsb — e g 1S R
FAEEOSPFH it —AMa e N4, WFRSTHAI DI BT R R B, i SR X i A& 3, s T fe

Toik 7853 RAFEOSPERIARE #4

7.6 BGP

BGP (Border Gateway Protocol) , i1FtM R BGEEEAFHLSNN (BE VHEEAR HIR RS 1
—Mil. FE, R TAMBM IS (EGP) o BAfkklsr, BREM TISPZ AMERENH Y. RA
BGP. RIPHIOSPFIL [FFEA7 #% tHix i, A BEE kAT B> FLICI () % 42 ]

7.6.1 BGP5AS%

FERIPAIOSPE ] FIIP A /4 25 Ik 8 70 16T 35 s e ], AR BGP U] 75 2 TSR 38> LI P BEAT it Ph 328
il . BGP e 28 6 H1 2 i 2 i X 28 b AT — 2 (% P R 4R R R, AN e 2RI T 25 I AS A Btk 47
I A

ASl1 AS2 AS3

g ™ i — - ™ - - ™\
R

DX 5 oK) 2%
EBGP| 21 &
a1
A v
i : EBGP| g6
) e ~
=8P,
EBGP
J
kyij? v, 5

© BGP%i8% (HRABEBCPAT i 5 (5 A A B el 25 )

O  [HJHRIP, OSPFLJ KA b b 4 il (9 i ph 25
@ Internet Exchange ( TSPAN X 1 % 25 A B %) S5 &5 109 4, )
EBGP: External BGP ( ASZ[n]iE47BGPH# i il {5 8 Ay 584k )
IBGP: Internal BGP ( ZEASHNHIEF TBGP K 2 i {75 8. (1 546 )

E7.19 BGP{% AIASS & 3¢ I 2542 4.

ISP, XI5 BN IR L i — NN H IR R4t (AS: Autonomous — System) HEATEEL, Al
NENEERGEE M6 NAST S (£ B AHJIPNICE A X HASH T . ) . BGPHlRIRIEXANG 5
HEAT AH LR i E AR

HIJPNICHE ) AS S5 — b Al LA Rl SR -

http://www.nic.ad.jp/ja/ip/as-numbers.txt
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A VASH S, BUHSTH T HC MRS “E 7. ASHIRERTT ULk E AS A HRIK I 2812 5 AR ¢
R HHAMASHIEMRR, ATLMR A H”—HEE S A HTER (L3t (Peering) o )
1A 1 I AF M X R ASTHIE ) AR ISR, AH 14 R ARG PR BB .

ZE—AM, WE7A9F7R, N TAFASISAS3Z [AIREHEATIEIE, T2 A AS28H AS4 5 ASSH &K
(I i —F BT EEE e (w4832 (Transit) o ) A REWSSEIN. XM 2 A28 i 0 i e i1 8
O, BIAS2ERAS45ASSHE (de RIATF 44, sLERE N QT T AR R AGRA . Bk, XA P4
SAHBFASTRFHERA. ) o WRWHEHRARE T, 2 REEIEASIEAS3Z A . & 2% 7 fe skt
LIS o

LIRS BUE X P # e vr i, PR/ 4BGP.

7.6.2 BGP/E K42 [n &= Wil

RYEBGPAS #e it 42415 B A% H 28U i BGPi7 A 8% . BGPE 28N T fEASZ A #BGP{E B, W40
5EASE S X ERBGPIER: . 1Ah, WE7.20 ) BIE RGAS2. AS4. AS5, EAIFER—NASHEH £
MNBGPH 28 . EIXMELL T, AN TAHEASHIW A DIAZHBGPE S, W7 28 . BGPER,

BGPHEFE XL HIrMER, SER— AT REL T EASHgm T IR . XDEREBMASHZE R
Yim %)% (AS Path List) o WI9EGHE—AN Hbriohk HIL 2 2688120, BGP MASER(E B U5 9] 51| 8 Hh itk
BB

TEMES IR B I B, RIPH RIS A 8 ML, OSPFH R AT T M A, TiBGPUH
ASHHT B ShnitE. RIPRIOSPFAE IR KR NH I, FHRER] T M4 1 BREUR N 25 1) 56 . BGPIU T
ASZ A LT EHR BN R . BGP— Bk FRASE I D IR 1R, ANITATY SR ELEAG 5N ASZ [R) Z 2 (405
BEAT SR AR (1) P I

FEASHARAE BV HFIR P AU S H A TT MR, IS V@ ErEASKIg S . K EAR — R
B EM L. AN, XMERENH o R, R AE TERRES R . BBGPIX R 24
R A EARAE S U7 R PR AT B e I R P BUR T #6427 & (Path Vector) PR, /FJvER & 1A & AL AIRIP B
B RN TEiA il A, i LAl e A IR VE B 1) (38 B St AR RS & £ — R BT R % SKBOR T
ATISERA], FERAZEATAREGRMEFFEA, ) o ML ENE TR HIRRK, &5 | oLk
THE R, DL M R G N — DR HPIRAS . R, BOAA SCRF RIS CGReg 38 d 3= %] 2 48 2 &
HEHFEOR, TAAERIE R RZBIHASHEE. ) KLH.
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AS3

163.221/16
202.244.160/19

MAFFEASI I ASERFE 5 B VIRFIRFIA A C ASH S, HREL HOAFIEMIAS,

AS1HIAS3IYASERF2 (= Bilin) 514 ( AS Path List)  AS1 I AS3 M ASES i $ il %

__—~AS2 — AS3 :
163.221/16 163.221/16 —p Aisze‘g%m%%
T AS4 — AS5 — AS3 TP b
__—~AS2 — AS3 e
202.244.160/19 202.244.160/19 —)» ;ﬁﬁéﬁm%ﬁ
T—AS4 — AS5 — AS 3

T R R A — T .

B7.20 ARG &2 R FASHK 2 1795k

m % ]

e RS BRI ) o0 AT SR 4t

DR RGRIEZ N ARG MR MRFEE SRS,

GIRRAAR B Rz, AR N T 6 SR IR A B RS S Oy kil . (I i b 2R 45 B R
FRAER N P ORI % e AT ISR F BB R A, A Jed2edE AT ELIBC X b T8 1 5 4

B, H PO T IR A AR, R SCEBIRM IR R BT I N E R i AR St

7.7 MPLS

B, EERIPEIE AR PR T R HoARS, IEAE M ARC BB . B R BRI T 1Pt
AL EC R BEAT e A, bR 1 A2 #0 I X6  ANIPEL A B — A AU A il B, AR5 iR P IX A “Fm i gk
TR o FRCAS B i BACR PRI 2 & 2 Ph bR il A2 5ok, RIMPLS (Multi Protocol

Switching)

Label
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1P 2%

1P M 4%

P4,

[T, S MPLS 2%

E7.21 MPLSF %

MPLSHFRICAMEMACHIE B 322506 3 FAEF 1345 . R, MPLSAN TR 2 H 4% DLUK W 5L A TM 25 B0 4 1 )2
PR EIER, R TR ERFEE N EH-—ZIPE Z M Zhae A b BT,

I T3 T hR A0 O RO ToVRAE B h as_EREAT, P DAMPLS gt A A BB R . inf&l7.22
s B R AT R SIPR B A P A AL
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1P 4% th e 55 1) e As sl 1

@ R4 HAR1PHuhE
WEATH R

@ HUE B FRIPHuLE
i

(3 HLdh HARIPHB L
BT %

MPLS "% % ) A S
@) H4E B FRIP R 5
hidric ( MPLSHRZE ) © MR LA
\[ MPLS K% \ OiL2% I
1T 1
MPLS ¢

Qi

@ MRAFARICHE &

E7.22 |IPEMPLS#: & 69 & K474 2tk

7.7.1 MPLSH M 2% 3 K5 1F

MPLS M 2%t s BIMPLS Th 8 1 % th 2% U Sbr e 22 e % i %% (LSR, Label Switching Router) . 4%7/2 5
AR R B I AR EB 2> LSRM bR ic il 2k 4 i 8% (LER, Label Edge Router) . MPLSIEZELER L3 #fE £
HAT B AR LA B b g A A

MR bR ic2 N R EIE. WEREER AR T — M TARCHE R, B4
A DLE AT o W SR BB BT B AR ATA S AR iC 5 2 (BBt LRI, A2 2
BN AEr i E Sk (Shim - Header) o XAEF ki EIRCES (B A KBART —HATIPE
HR B AAZE. ) o

W 7.23 /87~ T B8 M LUK R TP X T 46 28 1 MPL S I 1 2 32 45 HAB TP (1 38 AN B R b B . R A e i
AMPLSH, fEHIPHE HHIRTHHEE I 1320 Sk GLrp A 520 bR PR IGE) (A BT At 24838
MmBEARR K, ) o MPLSWIZH, MRIEE Sk bsidiE— Pl T K. S80R S HFMPLSK, 2 F3kat
Wi kb TEULIRATRREINFRICE K BI8hE NPush, & #bric i R s {E NSwap, Zhibricd RIshERN
Pop.
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EZONSLSD

g T T TTL
Bk ok | lcsras)

/ MPLS¥£%
., 1P 2%
IP%‘ prick
IPR%  boch u”m-%;om LSR = 192.168.1/24
20 | 30 . Po
IPELf H bl e LER T ISR 3| S A R
192.168.1.10 N
24T 19192.168.1/24 11
IPALEEB M08 FRIC -

B7.23 4% APush. SwapAePopzhft it 1735 &K

MPLS Hfnthht A% (M ARA1EFEC (Forward—ing Equivalence Class) , ZA5E A AR 45 M
B9IR L, ) HPENE AR L RE B R — AN SR, XA BRI bR IE S e #842 (LSP, Label Switch Path) .
LSP 3R] PAKI 43 N — X — 1 1 6 sSLSP, Al—Xf 2 48 € )& HLSPH K.

¥ RELSPH MM . 7l LLEd S ALSRA H 24 FILSRAFECMPLSHRIC, W A] DL H % B M EE bRl
{5 BIFATAZ H . LSPJE T 55 [l A 3@ %, 4 B 75 B0 A 138 45 W 75 25 1SLSP.

LSR

O AEAREEE N
D HrEckricfE B

LSR_=F—— =

O sickrinEa ||| Y © iwicE R

- LSRZ[B]3#EF rhnic s BAC BT A PR Fi . — R tnic aic b (LDP,
Label Distribution Protocol ) 4 /5 by il id 4% th Wrisl i 5 S
o AR T EALSRI A librid T el 2y FUFLSR Tt T
SRR

B7.24 ARAEMPLSARITAZ & 09 5 BL I JLi% & 49LSP

7.7.2 MPLSHIAL S

MPLSHIC AT A M e S — D REAE DR . 8%, B s KIPEUR BN, & 5620, H bRk
AT PR A2 1) 3 P T AR IR X 2% I hE BEAT LU, SR A 3Gk HE B VL I Y B8 AR 4 REREAT e 5. MPLSII AR
EMAEMEERKERFSLES, SR ENR S, nTPOEE mE e K LA h B LR A w T
AR, ) o BEAN, A ELELIPR R A ) T R A T ZEORAT R B AR A REREAT A B A IR, MPLS A 5 2 ik
BEAAEJUALAE SRR, P EEACE el e th KR D o T ELER T IPv4L TPveZ A, AN HAR B,
MPLSATS A AT LLSE I s 4

5B ZAMRAAE TR bRCAE ORI AT, JRE B B SCIIPEE AR M@ S . BT IR SRR AL, BORR
RN (Best-Effort (XA mARFZZATR AT ARBIRS EL. BIKFAEL 2. 47 69 R )5 3F
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5o ) ) HITIPRIE ] AR IE T MPLSHIIE (S i 45 H . 77 %n ARUEFIVPNEE T HE
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$R8E MR

—RBERT, AMINSXEEMSENFAERFSSF ERIZBAMIBESETHN. FEVNSHE
hERERBLNEZNAY, ENZATOSIHRERNESEL L.,

7TRRE

6 XRTE

5 2ER

4 tEHIE

3 MR

2 HIEsERE

1 B =

TR

<MHE>
TELNET, SSH, HTTP, SMTP, POP,
SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP....

<EHE>
TCP, UDP, UDP-Lite, SCTP, DCCP

<MK E>
ARP, IPv4, IPv6, ICMP, IPsec

AKR, TLZ&LAN, PPP-----
(WLRE s, Io8:. Jeef------ )

TCP/IP
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8.1 N HJZMMEE

B OVIEFT ERIPEML . TCPHMIL L L UDPHMIUZ IS S FE AR, B8 TOSIZH M P T

I o

WA E TG T EA I N P L RAROSIZ H M A5 R H6/2 . 27 LA il

B2 R .
DNS, URI, HTML, HTTP, TLS/SSL, _J__;,_;;J-?ﬁ"-'ﬁ']']
oz
SMTP, POP, IMAP, MIME, TELNET,
QTEE SSH, FTP, SNMP, MIB, SIP, RTP, LDAP
e
i
et e 2 5 TR R 2. ///,////
! T AYHER ST TCPAPE) "
Wy SIS ) B 557
s

E8.1 0SIA&FHA H5TCP/IP#y 2 Fl &

- ML
MRS NS ATFARS, Qifwed KR, BTIIF. SRER. OO, MASmS. e
I 7 P 5 5 A TE A 5
TCPAIPS T MRl R AT IR, BT H0P L. TR YA T SR
TR
b, R AR 4 G IOTELNETHNL, 0 CRET SO 10 Ar & R, TBIL fr 4 7T T
GO ES e
m S L B 92

9 28 1 P E AN (R PR PP AR A BERE R T AT e DA 17 SIS AR DI RE 8 80 P 2 Ta] AT 308 5 I L
BRI BCR AR EER (2 A B R E61E &21E & B R PRS0 S S 0H 8 9 A% XA B A iR 27K
BTN RIFAF AN . ) o WA RN RARYE Fr T A ARSI DI REAT B (14, AT LR B R L H
B AT BLE g S ASETR A BA

JS2FH AT EAEL 3 = A S J= DT O SEAEEE 70 o RO 3 IR B 5C0  FIWIRARR B B8 an el A BT, i
AN b FH 0 N R R B 2 AT R SORGE B A AR BN R . X A a8 T R R 5T

m A4 T OSIH 5. 556, F7ERTHY
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TCP/IPHIN HZ I/ OSIZH B 285, 556, SH7EMITA IR, AMUEE 17 E BB EER 2
JEIhRE. HeHAEA RN EIIEE, RS 50 i LA B B JE D REAE N B BT DI g -

N N S C S

8.2 LIEES

HPA

FHARA A A IR SR B FHB, iR A7
FEHIBERAT—HE, ATLAFIH EHLB FAFhIh6E.

8.2 @AEEF

RGN T HILTSS (TSS (Time Sharing System) 9Bt A%, £ F1%. ) (HIEFEIENGD
B, R ENANZCm K06 R BITHENLN 2% F R — NI . TSSHUME A — AN Ab AR ST IE 5 521K 4L,
FISE X & FAL 2 A FRE T IR AR 2 A Zesmbilds . XL imifi i £ 40 5 FAHUAHE .

i, SEHME S RIA R LS S B W28 55— i v B D BE A R B ARG R S . dE I R B R B
A ENEUNIX TAER LS, AT DA E R X s EHL BN A, B0 AKX S AL T S 80k
B, e EEMHTELNETHISSH (Secure SHello. ) PFhMN.

8.2.1 TELNET

TELNETHIFTCPI—25i&EH:, Wi iX — 2 &EH M ENLRIE CF i 2 IE TN LT AHA IR E
e 5imim EHLN L AIShell (Shel | 4R ARBL R P, RTERAZEAAFTERIRG—FHFED,
T AR R PRI SARMANG AR, b & %k 4T. UNIXF 49sh, csh., bashAWindows F &9
Expolorer AZMAC 0S#9Finder 4% /& T Bl —iawk, ) FEEMLIN, BHEAAAHIEITEAE,

TELNETH] DA7» AW RFEARNRSS . —RATRA&SmIIRe, 2 pik sy .
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\

] I H]

[twm@FﬁJ mej@TéwJ
®xﬁ °

% finger suguru
He is going
abroad now!!

| com— b |

L =—" o] g/ — .\

D AT

@ HA R R B WA B B — 4 R i A4 26 S telnerd PP R R
@ [ Shell & 2% CFms (MR — BT IRER N )

@ fFFEMShelllf BN 4 . PUTEEF . 2KHRES

) FREC Shelli& [a] 455 (TR X — A B2 ¥ E R RN )

@ PEATA TRl DA X 5 A B o 45 R [P 2 TELNET & P 3t

@ HWIENVTRYR & BUE e 5 I,

B8.3 TELNET®#fr Ndrd, 847, BKss Rayidf

TELNETZ: % F T8 S i b 28 B s MR REAS WL I 48 8 G AT A N 1 B (d T 9% &g 38 Fm 3 L — AX AR
TRE#EEA DT TH, Bt e M7 X E T a8 $ 7 &2, 47T @i {E ATELNET, HTTP,
SNMPF 75 ki 42 M %, ) o IS TELNETE 3 L HLEU 48 5 B4 I 75 206 5 18 3 H - 4 F s iy it 21
R 45 Bt o
m LT

TELNETH R 7 ACE P AT NI SCF4b, b3 T 22 B That. Blan, Shseolfy B2
(NVT, Network Virtual Terminal) FiT FH 2 i) 5 4% i35 St & @ i WiThge Kok B 200, mH, wEe.4pr

ZRTELNET * 475 U mids B A A i i &L, /2 i TELNET 2/ S 55 TELNET Ik 55 B 2 8] 28 75
R AT BEE I o

=
E

>

=d

=M 147804 A 55 Y

B —_—
=_lo

BEMHE B A — AT, WA T B BAE R A 1B AT AL 45 e 55 B

P

[
|

. e
T U S L
_ i —

P i AT A — D AR R R A IR S5 5B
8.4 iTHEX5&ERAR K
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m TELNETZ ) i

FTETELNET % /™ i 45 A FH TELNET M CSE DL AR ok K 2 i A /. IRZIEOLT, BRIP4

setelnetfin 2 »

TELNETZ F it i 5 B A EHLAI235 b L LIERE,  FF5 WIS i 1 IR 25 v B2 7 telnetd 14647 58
. M98, WATblE A TCPY: 15 i&EdH:, B Zuhm 0 EA BT TR ge s Ab Bltelneti KB v . £ —
M ftelnetdn 2 (EWindows 8 4y 44T Eéiy Atelnet @ S PAT R RAE T R EAT I . A P T vl b
Atelnet VG, fEtelnet®yer4iT ZH4M A “open IML HuF” ey At iTEE, 22, K
Windows Vista® 4L AG ¢ 4T 00telnet DA BKIANR X8, &R w4 M. ) TR
AFE S (B RAGUI AR X PmeFR T TAETREREF G LA ERENFD T, )

telnet M4 TCPi 15

TCPui 15 A1 7] LUZEFEBIFTP (8.37%5) N, N25EA] LZEFERISMTP (8.4.471) , N8OS Al &
PERIHTTP (8.571) , JN110K Al iEREFIPOP3 (8.4.5%) o WIE R, TR SLEG FE N 1) 1570 4%
FEZEE .

Ft, AP 20T LA AH F] -
fipFHL4
telnet #4421

S TFTP. SMTP. HTTP. POP3SEMI A& HINE AR S 47, NGB TELNET 2 ) i 4% LA
AT LB N I EE i B A& . TELNETZ )™ b th 7] ] T BRER TCP/IP NI T R B B B i) 2 W

8.2.2 SSH

SSHAE N MIZFEE K ARGt TELNETH G RN R S AN S ol LUKIE, 5 53 a5 il AARA A
RIfER . EHISSHJE nl LIS A A . BIAEAS B sd W B EIE U P AL s i . HLAdr & BLR fir & 1%
B2 R A

SSHIL B FEIR 2 3E 5 7 H I TR :

o TJ DS B SR A VEAL ] o
o W LLER M (UNIXH T 4% Flscp. sftpE &4, )
o T LU s 5 K ThEE (T A@iEX Window System® o & HL, )

ity % 2 FE W R 5 i 115 IS B 19 2.5 R BT 8 TP bl ANty 1S5 A5 1 — AP ML . T &0 SSHI%E
TSI o WA, Wik T EE L4, R4 T NRIEREE CGTAEREMERR (VPN, Virtual
Private Network) . )
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{ff v VG A 500 . SSHZ PR 7 . SSHIR 5 e &8 & — 1~ RSCHIER . M

BE TSR 5 A TCP 100008,

B R POP3 R 5 ) 3 11 110495 1L -

& F iy sshli %% POP3JIR % £
)i FH I FH
sshilit 55 POES
BT R %5 &%

e
110

|[feRs | HAE RS
& P sshlfiz 55 POP3 IR 55 i
I i ]

55

sshlfl
S RS

TCPiiif; N

HECERE R ] “— R TCPil(S" i Hssh? P
SSH& FumEad “SSHANS BTG % &2 SSHIR %5 imfe ¥ .
SSHAR % iR el A “— M TCPIl E" #E1POP3NR 4% 3L ¥ .

BEIERE, AT 3 TCPIE AT RN E S .
B8.5 SSH&y# 4 K

8.3 HfeHn

FILE —
N

IFIL %

2% AR RPN & ENLZ 8] n] DATES T SO 4
8.6 X AHIEMFTP

FTPAEAE M AE R TH AL (AT SRS A A . AE8.275 AT Dt “Im e & 5% i Mk
&, FTPH 5 EAE 5 26 7 TSR 4 REBEAT A B AR #AF

BN EA—FFTPIRSS 282 SO VHAEAT N AT V7 IR 1, 3% P iR 55 28 MU it 44 IR 5 4% Canonymous ftp) .
B FIX LR S A E 4 (anonymous) BliftpER AT LA (35 L3z A P 69 % 25 A & F oR 4k 3k 69 1 0L &
%, )

m FTP) TAEHL ]2

FTP/Z il il B AIHLHI A 15 LLSE I SCAAR A e ? e AR TCPHEL: — 2 AIRIEH], S — T4
i ) wfE%
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T 10 I TCPIERE 1 ZAEFTP A B 0 (8 M o B8 i P A4 AV RS I AIE . AOE ST A4 AR K
BT A BE . FHIAER, W UE ASCIY 77 §3 SOE T RAEINE (In3£8.1. R8.2[7R) .« 1
RANER EIRROEEE, B E LTI TCPIEAT %

FTPH ill FH A& 4248 (& TCP215 3 [ . fETCP21°5 3 1 E## 4T X GET (RETR)
PUT (STOR) . BAKSCHF—%E (LIST) SF#RAERF, SRRESE S — A THIR LM TCPER: . Bl e
A SO — YR B IE R AR XA R e 3 LT . MERfEIE e e e, AR M IX S et 2w
T, ARG SAEEE I T e B4k s AT ar & BN B AL BE

W 0T H A O TCPIE BRI S R OIS AT R I (RS0 . DG, AEBIINATIE B SN
FTPHRSS B3I, ok ECHERR S F BT A RO TCP . IERT, 4RI TIPSV A 4 i v ey
HA A

PR RIERE, R ZERWIOTZ a2 —BERIFIERRS . AL, 4RZHFTPIRS s a2 R a3
AATATH oA AP BRI W T (e U it A2 o R T4, w2 U 254 2 nk A
B, —BERURA AR S s moN, N iEE. )

B A% iy O TP W 3 1120, AN W] BLAIPORT A B O HAR I . ile, T2 4%
J&, 3 7RO A i 1 s R BE LB AT 0T

FTP% i FTPIR % 7%

=3 a2

FTP
PR B L BlE i 45
TCP TCP
P P
L FEd HTCPIE Hz
. Y
W .

BAEAL T T TCP4 3
8.7 FTPi@fZ ¥ 1% A M & TCPik 4%

m JH T ASCITE 745 53 34T 1 28 B AL B

FTPHiE R x4+ 1d & “RETR”5$ASCII (American Standard Code for Information Interchangefy
Hwko ) RDFERFH AT IX ey A (14 B2 A FH 40200755 307 2 - I ASCITRG 7 45 5t . TCP/IP 1 B F Bl
G 1R 2 4 X PP ASCITHD 745 55 A B AL

SF T ASCIY Z 47 B R S CR I AT B BB R . REE W, —TFFERERR DL — N
%, M AN RAMRESH 2 B SEI5F. B, RN RE BB Xy, SHHTSEX 2. 1T
H“CR” (ASCIRS - Ti#1%0N13) F“LF” (ASCITRG [+t H0CH10) A TEEIF 5 40

F8.15H TFTPEE A4, R8.2JLE TFIPHINEAE & .

%8.1 FIPE&&#4H
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77 1943 ) 44

USER 1 7 % TONLYP
PASS % WA (PASSWORD)

LWD A% e T4 B % (CHANGE WORKING DIRECTORY)
e EFHR

HE AR A4

PORT hl, h2, h3, h4,

Fo X FHAEE St A 69 [P ¥ bk Fest o 5

pl, p2

BAGT FAMRG B EFmEiiEE, MABEFRTEOR
% % on i T HIEE R A ehiE 8 (PASSIVE)

TYPE (% % PR KA AR B R R A

STRU 15 % LAk45# (FILE STRUCTURE)

FTP JR 444

RETR X4 % M FTP R % & T 8 L4+ (RETRIEVE)

STOR X4 % B R4 % B4 X4 (STORE)

STOU %42 2 FIRFBREIH., SHEER LN, ATELFE, &

4 Wt 2 B AT LA % 6 A L4 (STORE UNIQUE)

APPE L1+ %

B GBE AL, SAER L U, F S HR5E
m3| A L4 (APPEND)

RNFR L4 % 15 & RNTO Z #7157 & #R 69 L4+ (RENAME FROM)
RNTO T4 % 152 W7 RNFR 3% & s 69 X4 % (RENAME TO)

ABOR s Br, +wiEd (ABORT)

DELE L% & MR %2 EM e 35 2 X4+ (DELETE)

RMD H % % #M i B % (REMOVE DIRECTORY)

MKD B # % #]3 A & (MAKE DIRECTORY)

PWD 7k %47 H F42E (PRINT WORKING DIRECTORY )
LIST P AMEHR (BIEH L, KO, LHAABHMFHEEL)
NLST A% — A K (NAME LIST)

SITE F4F %

PATIR 4 BARL ey 4 sk 4

SYST KR 5 354 1F 2 400913 8 (SYSTEM)
STAT R FIRSFE FIP 693k & (STATUS)
HELP &A% 81 (HELP)

NOOP #3E4E (NO OPERATION)

%8.2 FIPWE 2 EHE
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RAE &

120 Service ready in nnn minutes.

125 Data connection already open; transfer starting.

150 File status okay; about to open dala connection.

e R: Lo &R YTR S

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.

- NAME system type. Where NAME is an official system name from

the list in the Assigned Numbers document.
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(%)

AT RN KB A

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, h4, pl, p2)

230 User logged in, proceed.

250 Requested file action okay, completed.

257 “PATHNAME" created.

B b B PR EE

331 User name okay, need password.

332 Need account for login.

350 Requested file action pending further information.
B E MR

191 Service not available, closing control connection. This may be a
’ reply to any command if the service knows il 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 Requesled action not taken. Insulficient storage space in system.

XA EL

500

Syntax error, command unrecognized.

501 Syntax error in paramelers 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 abhorted. Exceeded storage allocation.
553 Requested action nol laken. File name not allowed.
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8.4 HL-FHE{E

I W _
FHLA o FHLB .

] | =T )
@ HL PR ( E-mail ) ‘I

4

HEHEFEM, BMEHRRRI, trl LA ISHRE
8.8 w-FuR#t (E-mail)

IR, A% K8 S, TR M4 B EREG. B H T BB AATTRT BOKIE S ST A HSA
I AT LARIE S TR g v 5545 A B S5 P A T S T AAF R 15 R

L BB AR AB B AN IR, a] DA 4t 5 BRI A ARAR AT W 5 2 TR EAT SO o ISR BT R,
Z I IR BT BB PEE B o LTl PEE ol AR BEHE PRI AR 55 o e 1R R BSR4 B AT F P (RIS
FOBHBAEIRIThRE . BEAFHBAER 2 T A m ses e MBI A AR EEM AT IR IEEET 5.
T UL EX L T, B A 8 B 2 i AT A5 B — b 55

8.4.1 HL M A TARHLA

PR FE IR R 55 R BRI it SMTP  (Simple Mail Transfer Protocol)  SMTP N " SEH @ R A IE R N
7%, EHAAMZEMH 7 TCPHML.

FLI R 7 W A A i i AL FR M ML 18] B ST TCPIERE BEAT IR A5 ey . 208 N9 'S s LA
G, HNESORAFERIES EVTER . S35 5 X5 AL TCPIERE, K WA 328 20 %d iy LA AE A
HPOEIEF ARG, AT AR BSF o 1 AR AR AR — BRI s TSR 50 34l v <5 iR R 50
ST R A, A 36 o 25 ARy — S I (8] J& ELAC

RIS, ARG T IR R R SR AR S PR A R (AR, RN B AR Bk, XA L
AR IETR T LA B0, S RE T SRR i U LR RO, RT3 i AR S #0 Adk F 4 L -
HIFHURPRES I A4 ] R SEBL T IR WO . T HASE T U X, ASE I Z [ AF AN 22 FAR I R A
T RERBRE . IR KA RAEARITHL, A H AR SE FE 2 (8] AR A Tk SE IO 1R o T~ LKA
e N ER AT A NBHATIEE RIS, B DU 22 g A5 A% FEE A .
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_Wﬁﬁ;ﬂngTP:pah@ -
LR — w = ZHIMLAE
% I Zﬂﬂ
kR [l 33 s 4

AR IR, R % AL S B ALz [l i —A~ R TCP
EHE, B THRARRUC K o

SRINT, 1K 7 BBk w i EALER A i, H— B A T EEMBPIREA 1T,
AT GE 2 A BN AR

L5 .&ﬁﬁdwﬁ~ﬂékﬂﬂ*§%%%ﬁh 2. L3R

L&

RIR MR ” KA FL YR

ok XA, %k el B
2l 5 . .,_u,:__\,‘_r' . g _BIJ

AR BN TR 2 T SR ! ‘ »
WA ERLE S, L e e el
16T U E 2 BT L T 3 LB

%,

K8.9 ey TR K x4

TS MR AR 55 A8 SR AR SR AN R BOSE ARF Al 55 2%

A SMTP I®B

BB ' I

D HIEHR AR R, RIEHRELA IR AR 55 B8 A
) ZEDNSIIMXicsE, EiRMEEZA IR 55258
@) ARSI B, AR AR 2 2S B R 2

F8.10 ILE B BEM F W FaR4-69 R iE A2

N, FEROR B T DM BEAE A& i 5 s AL I @ SLTCPIERE LA, T5I8t 7 —f—HE
B IR A5 (b T A% 4 A M_l:é’aﬂ &b 3B A AT A AR, BSLORAHIR S E AR L T1.9. 7 F A
ZBAR K. ) o RAEANFW I L BE AT IR S5 A EAT USRI A o F S0 o A IS A2 I 55 -2 WA s A4+ s A5 P

POP3 (Post Office Protocol) 1.

LT HPE RO BL] 3 L, BN Al iRk, Bl LR A& B

8.4.2 M bk

A5k Y R ISP N 5 I stk USSPt bk . B R0 S T IEE s AT ik 44 o TR o L R SRR R
R
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YRR @iB {5k

0, master@tcpip.kusa.ac.jp f\imaster N4 FR, tcpip.kusa.ac.jp Ayl T HEAA: Ak Fdsk 42 i i
AHIE . Behb, kusa.ac.jpiR/nik4s, tepipll3& 7 mmasterdZ KB A 1 =ML 44 FRE N A3 MR A4E BT FH - I 4 8K B
FEAS NHB At I AR A 2 i S oe A AH A, BRI, S Atk b @ ek X 40 AN N HL - A ot R s R 2H 1

PAE, AR R A& bE HDNSZEATE BE . DNSH A M AF Hiuhik J AR A 36 b bk B 6 197 (1) HIS 4 1l
S a4 o IR LR HE B EMXIE . #1140, kusa.ac.jpfIMX (Mai Exchange) R E T
mailserver.kusa.ac.jp. T /24T K 4 Llkusa.ac.jp4h B I Hu L 1T IS4 &0 K 4 /% 32 Bl mailserver. kusa.ac.jp ik 55 7% -
FOXHFE, RIEEMXACF AT e AR S A5, 0T DU EAS [A] AR R ik 5 40 e B AR 45 2% 2 TR R R G &R

8.4.3 MIME

IR — BT L, HIC R A () F - A R BE AR B SCA A U (i U F 2 R 8943 8o T LA FoReF, 3L
B ARBEAM ARG RETILH JISHhA1E &, ) W, AIIE, BFIARrae & ERE R Oy R
FIMIME (Multipurpose Internet Mail Extensions, J 2 A TEBEMFM KLY & T HKIEHR X, LT
Bl TWWWA=NetNews ¥ . ) , AILURIEFESEIG. shE. 55, BRESreniids. £ TMIMEM € T 8
BRI N, HEOSIZHE M B Y T HeER =

MIMER:A EHEHAIESS GBAR o d k. EHARETAT, WA—BHRINSIT, HEHEs&
BN IESC (Bl WERMIME & 3 1“Content-Type” 1 5 &2 “Multipart/Mixed”, LA “boundary=""J5 [l =
YERN D FETRF (boundary=B @ayF %, Fhk—E%5- -, mA, HaFEEL—EEE5- -, ) , Badf
LUK 2 MMIMEHE B 4H & BN —AMIMEH & o X ki fitmultipart. B, &AM # FHMIME & #F11E 3L (5
) Ak,

“Content-Type” & 3. T 'EH & # 5 B IEHE LA . DIPE NG, EHi S Tl B, R83FIH T A
AR FE M) “Content-Type”

%8.3 MIMEE A /X & 1% 49Content-Type

Content—Type A 4
text/plain 4 LA
message/ fc822 MIME 5 i 5
multipart/mixed 23R 5 &
application/ postscript PostSeript
application/octet—stream — it B S8
image/ gif GIF B
image/ jpeg JPEG A%
audio/basic AU A& X 89 F 90 LA+
video/ mpeg MPEG )&
message/ external—body 8,5 9M30 0 &
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' N
To: master@tcpip.kusa.ac.]p <«— Rk
Subject: =7IS0-2022-JP?B?6yRC0O3c0aTMoGYhC?= <= [f/:4RM Y R1SO-2022-ptY
Mime-Version: 1.0 B ( base6dfk )
Content-Type: Multipart/Mixed: boundary=Sample-Boundary <« PPEEIANE, T R
Content-Transfer-Encoding: 7hit ?WHE%VSimpm—Boundmy“
From: yukio-m@udpip.kusa.ac.]p

<—— MIMERYEFEFILE SCE R AT 55 T
~-Sample-Boundary — A T A T T
Content-Type: Text-Plain; charset=i1s0-2022-jp «——— TRkt M1S0-2022-pfati e 4c
Content-Transfer-Encoding: 7hit

<«—— MIMEREHHIE SC2 H 64141 25 1T
RIS F0s R % 1Y i i
/- HE H ) e

--Sample-HBoundary < ZAITHYSHEIFAT S (fEsmiimE - )
Content-Type: Image/Gif :name="face.gif" —— G Fbasebd i B GIF 4 %
Content-Transfer-Encoding: baseb4

< MIMERY B TINE S22 [l b AT 23 17
ROLGOD1IhHOQAFAPECAAAAARAWMD AWMDAARACHSBAECAATAL AAAAALGABBAWDARA AWM DAWMD
AAAAAL +1ChRokSJELIUCECHRIECIEI UKBAgQIECJEgUCBAgQoESJAAERhChRIKCIECVE]LC \
gRoKSJECUCBAWROKCIJELIFRIChRoKSBAAECEAYQIECAACFRFAYQIECIEIVEFAQIECBACY
EBChRokCJEgUC1ChQokSJEIVEICgOIECAACVEIChRokSJE1VEBAg(Q IECAAAFCIChRokSA
AAFCBAgQIECAAATKI CgQIECAACVK]AgOIECAECUKBAgQokCBE1UCBAhQokSTECUKBChRo baseb44uT Ak
kSJECYEBAhRoESJALVEIChRIKSJECVC] ChRokSJA1VE1ChRokSBE1VRIChRokSJEIVELC HIGIF& (&
J9UaJEiRI1SpQolUaJE1QABAgQIERBEiRI1SploECBAgARBAGDIEKJEIRT 1AgOTECBAGAA
BAgQIaJEgQABAgQIECEAgAABAPQoISEAgAABOPQoESBAgARKShOIECBAIBIIShQIECBA
gBIlAgQIERJALRI1Ag0IUaJELI AT BARQIUaEEgBABS pOoUSJEGEIhSeQolla JELBI1 SpQIU }

aJAlATEQpQolUS JEyDABSpQouESBAYBI 183aQcURJALIRI1SpQIUaJEgAAl SoQoEaJEiRI IS0
QoUaJEgAALSoQoUaJE1RI1CoQolaJE1QALSpQolUaJELRI1SpQola ELiRI1SpSoAgAT

--Sample-Boundary-- —— BRH T RIR BT

E8. 11 MIMEZA

8.44 SMTP

SMTP 3% HL TMB A BRI FL . 6 B 9 SR TCPII25 S 11 SMTPAE ST —NTCPIERLUR , 7EIXANES:
L BEAT I AN DA B (K . 2 P i ASCAR TR AR R, AR S5 ik [ — AN 3R 807 1 B
15 & PSS I 0L AL BT 4 (CR LD

%8.4 SMTPE 28944

HELO <domain> FbiB4Z

EHLO <domain> 44815 (4 4 HELO)

MAIL FROM . <reverse—path> | #iZA

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

DATA R iE W F bR 49 5B ST

RSET 4L

VRFY <string> HINF P 4

EXPN<string> Fod A 20 B R Sy oA 3k )
NOOP #F % (NO Operation )

QUIT £
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A7 25 1 i 8 == | HR i 55

mail kusa.ac.jp_ """ | = mail.ohmsha.co.jp

Da 053

/I
EHLO ma; :
- L mall.kusa.ac.Jp [ CRLF ]
[E]
Il 250 [ CRLF ]
‘4__

MAIL : '
FROM.<tcpJp@kusa.ac.jp> [ CRLF ]

250 [ CRLE ]

e

RCP : 7
RCPT TOﬂmaster@ohmsha.co.jp> [CRLF]

—
250 [CRLE]

+——
- DATA [CRLF)
354 [ CRLF ] -
Tty v
————FICRLE)" [CRLF) | «—fe~ JHFCRLE] "H85>
550 [CRLE)__— | JIAMIMERY & ¥ 7
-— SR E S, BARTDian
- QUIT [ CRLF ) FI8. 11N, ARG
— i,
221 [CRLE]
e

E8.12 SMTP

Y OSMTPUA “. 7 E AW E G948 R AT, B E AL S EANFH, WA, AR
A, wRUMELATEA 7 FHE, AELE@ERETE—A 7 FH. B 4 R
FEHIAA <7 FH, WML LT —A,

Bt 5 HE - IR F B3 A, ARS8 R 45 B AR AN A, & 4 fe e e i B B4 o 7 H as M2 B A R) @ Bl
T SMTPA G &AH WAL KIEZH I DIEE, R Ao G iX R4 2104 B SRR &5 28 . AL ELAE, 18
11 “POP before SMTP”E{“SMTPiL\iF” (SMTP Authentication) ZEIhREHEATINIE, VAP IEE R AIEH AL
SRR

FEHARZBR T B AR AR 55 25 LAAE, 1R 22 (8 N R U0 0 2% 1 B AN 5 At X 25 1) 255 b 11 2R 4738
{8 (XA 0P25B (Outbound Port 25 Blocking) o 4= ih £ ¥t /8 & L3t {TOP25BEYi5, TR FH LK
KA L —AR 1% F15873% 2 (Submission Port) o (RFC6409) ) .

8.5 SMTPR 4
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At R AT R AN S

211 AURER KRBT E

214 KBh4E &

220 <domain> AR sk 2k

221 <domain> MR %45 &

250 TR R A

251 FEARRA P, RITIFHEER
HAE N

354 Fras RN, KL “. 7 B R —A4F

K AR &

421 (domain}) JRF TR, XA #EHE

450 HR AR R T )

451 AR KW EA
452 A FFEIE: BHETRL

Tk ok 4 AL B AR B A

500 EiRAIR, FREDAA] 8 a4
501 EiRER, TRIASSHAEE
502 L

503 4 5| R IEH

504 AR RFA

550 WA R TR, iR AR AR

551 EARWA P, RiEHR

552 FHEERE, RS FLL
553 WA R TR, RS Ak
554 b giR

m i H SMTP#i 4

4 VP FHTELNET & S SMPTHR 55 28 i5), Al K8 5[ A BT (£ Ftelnetd 4694 B 7 X 7T 1A
HE8 2NN REHS. ) SMIPRSGEGHNGL .

telnet AR %523 B LIPHILE 25

B2 1 TR SMTPZ 3, A6 4 1 ST SMITPAIK: Ay 4 LA T LUKCEIN 468 ST 0B 2 12 K. JBILi
02 7T DL SMTP B o 4430 1 (B
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8.4.5 POP
i R AR
PORN Gt b= POP i
- [:]ﬂ
@=
K8.13 POP

A — T2 2 PISMTP2 B MR H S, B, SMTPJ& A8 B2 A 50k MRS A 1) v SEATL ) B2 AT R A Ry T H SR AL %
HL P ) — P i o AE LUNIX E ARl 2 (0 ELHR R TH,  SXRO LA AT A 4 T, {ER J R AN A HL
R TIR R A Pt BUR 2 A2 AL

AN AT BER I A AL T IFHUIRZS . A EE N A 20l fERXAMELL T, AT 2 —IFHLEt
REFEUSCRI MR A . SR SMTPI A X FHALEEHLA] . SMTP I —MAFZ ALBAE T8 SCREI I Ak o EALIIAT
N AR S (1375 SR AT B

N T EFRIZA T, 5l T POPHMIL. WIE8.14 7R, &SGR — M T RO T IR A M. KIE
S ) R AP AR 3 SMITP W SCRE e 3 A 25— ELAL THRTHUIRAS IPOPAR 55 &5 . %5 Ui FHAR 4R POP B M\POP IR 55 2%
BSOS T3 ORI IR o AEX AR, O TR IEM N B BT REAEAA, IR EEHEAT P B
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BB A R
Eri 7 B | N, s
popserverkusa.acjp == ITZ= ["== clientkusa.acjp
Q = 2 TR N
Q%m;a
< 1 B RN TCPIE R IR
iD) — +OK[ CRLF ]
% USER masahiro [ CRLE T
et
. +OK[ CRLF )
——
Y PASS nilBOnoh [CRLE]

—aiff—
. OK[ CRLF )

—
st [CRLF)

..4__—
— OK[CRLF] 2 [ cRpy)
RETR 1 [ CRLF ] >

B

T LHFICRLF, [oRp
e
DELE1[CRLEL

PP
— *OK[ CRLF ]
QUIT [ CRLF ] -

o OK[ CRLF ]

‘__)_.

F8.14 POP&Yy T AE AL

POP5SMTP—#f, /AL i 5 Ik 55 & Z A) 8 1 i 57— DN TCPIE L 76 Bkl N 4 . POPHI H AR iy
AR KRB ARAD AN R 8.6FT/n . B & H0 R B MASCIIS E 17, M H MR ILF R, RAWM. EW
HITE LN “+OK”, RAERHREG A OL T 9“-ERR”.

%8.6 POPE&&H4

IAE B 6 A o4

USER A F & RER P L&
PASS % # R R
QUIT B R
APOP name digest INGE
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+0K 8y

-ERR K AR A

EH5REF4

STAT K A5 38 4w

LIST [ msg ] HhINFE B K (FRIR—ILA)
RETR [ msg] BAFHRAH4Z 8

DELE [ msg | MR MRS B PARA 6o ( QUIT 4430 AT B A FLiEM )
RSET HEE PR A 89 DELE &4, @134 %
QUIT #AT DELE -4, #abidf3

TOP msg n Ao n AT A

UIDL [ msg] FEAT K AR A 0 o — AR IR

n i FHPOPH &

MR VHE HTELNET S KPOPAR 55 25, ELAUN PG (X Ttelnete A 894E A 77 X T AL H
8.2. 178y E 4. ) POPHRS %S5, mLATF LIATRS.651 52

telnet A% 55 2% 44 B L IPHHE 110

SHE— 1T SMTP—#F, BUE H C2POP% i, FEFAATPOPAH I 4 LU AT LAUSCEIAR R 1 B 24

o
o

8.4.6 IMAP

IMAP (Internet Message Access Protocol) 5POPZE{l, 2 A THRA M. ZEPOPHHEA:
2 AT B HE, T AEIMAP R R U] i AR 55 2 EAT A B

fEHIIMAPI, 7] DAAS L MR 55 a4 N B9 A BB o) A 2. i IMAPZAE AR 55 25 i A EMIME S
2o FrRVE R BLSEI R B S 10 BRI < AR B A RIS 7N IR T RE (EPOP ik TF # A
R E A, BB Z AN I IR AF RN T RO R TR AR ) o XA SRR L LA AER
HER/EM . M HIMAPTE RS54 EXF e R 35 SRR KT 3, Bk, BIMEE AR B EAL L
FTOFHEAE, RetRIFFRIL, MAERAER T (POPRA LT AL A S G H P THRM/HANE, 2-K
BAZ A AR AR S T BT E AT ER, ) o koK, THIMAP, fERS A EORAE
AE B S, wtnFRAE B CA 7 i (5 I TR B E SRS B FE R

A TIMAP AT AT DU AN NN AR BN, B iCA f e DK B e TP A 4% BITMAP AR 55 25 Us
BEATWSOR A o Htt, AR RN B BT IR AN A 2B DA AN BE T AL LR L (R £ e A e
Fo 5 B FALLINAE A% EIMAPIR - B4 47, ) o IMAPHHSE Ml H 2 i Sy 2 1) AATTER A 1 JE 6 (R R 24
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3

8.5 WWW
8.5.1 HEMHIZEIKE

JI4ER (WWW, World Wide Web) 24 B H (5 B LU SCA (A8 UA MDA R 7 LA RS A48 %
A, ) BRI RS BiwWeb. 7] LLERWWWIE )2 7 I P U fwebitl i@ (Web ] I 25
(Web Browser) , ARLEAAXIEE. ) o HETATHE HETWebMl % #8445 48X ¥ Internet  Explorer.
Mozilla%t 4> 2> [ Firefox. Google/A 7 [fiGoogle Chrome. Opera #f}/A @ [fJOpera L & Apple 2 ] [ Safari% .

BB, ARG B iz m B RAF AR I 55 &, U 22 el RUbilt LAV i) DT b 5
FEATIFAHRAE B

M55 4 A Iz 55 %+ B

B I

i—} -

L ks 5K

Web 31| % 2% TLHkM
[ 00|
~

@ KR 5w ALY Web BT T,

@ H i Web 0L EIFR TR,

@) AR al S AR At I B4 S0 5
Ho MR 5 #8 BEE At ok .

@/

OO0 B = 1

E8.15 WWW

Ao 0 U R AT U 0 i (] S ) B R S I A Web T (BRWWW D o A B B AR 2L DL R A
NEIWeb TUHARMEET . FEHA, RZ 2R ETBHEE LT

http://www. A F % FK.co.jp/

R RE TP EE 2R AR P2 E R RN EEANR . AT LOE I f X Sebr e i 1 bw
S T LA B0 B T b T ‘Lhﬁﬁiﬁ)ﬁm@iﬁ/ﬂ BT WA, A BEhm )y 2 5 &
A HARE P A S FERE R . HAh, I Web UMY AT DASREUE S, IEFTLLE B Sl {EWeb Tk A 4 ik

FRATE R

8.5.2 WWWI:AHE S

WWWE LT3N EEMES, S5 021 nE ERFB 5 & (URL, Uniform Resource
Identifier) . {5 B AR (HTML, HyperText Markup Language) PLAfE R # & (HTTP, HyperText
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Transfer Protocol) Z5#:1E.

8.5.3 URI
URIZ Uniform Resource IdentifierfJ465, HTHARIRBEYR. URLE —MA] LLH T WWWZ AR ) R iR
i, BT EhE. R RIS SRS G AN PR
http://www.rfc-editor.org/rfc/rfc4395.txt
http://www.ietf.org: 80/index.html
http://localhost: 631/

XEEHF R T — M BT L, A M URL (Uniform Resource Locator) » URLH # AT K3~ B B
B O BBEARAME . (H2URIANFR TARR B T, B0 UAERATA IR RS . ILAE,
A RHIRFCY A, CaAHEHURL, ¥MAMHURL (SN BT ILFRFTHX R st OF
BEERFY, BRERFASPHALSEER S, ) o MHEURLEIMS, URIMZ—AN IS .
I, URIAT LA T B 7 WWWZ AR HAd S s

URIFTERIIH G H R (Scheme) (schemaZA§EARRGHXI R T E. ) o EAZURIFISchemeH
WWW == 2 B 2 T hetp FThttps & 7x Web 5L A2 & A5 M Web T 574 . T URI  Schema—'%#&, 1ES% T
e =P

http://www.iana.org/assignments/uri-schemes.html
URIHhttp /7 58 () B AR T -

http:// ENLA /R4

http://ENLA: i H 5 /8842

http:// EHLA: i 5 /88422 U7 0] N B#HE 5 B

Horp R KR A BIPHEE, oy D 5 Ko ARsnim 5. R Tim D5 E 2407, 3E T LS%6.2
Mo AW S, KR K i http U ER A UG 1180, #8122 48 TAL BiZE BRI B, ViR N ERRELS
CGI (X TCGI#HEA%8.5.6T. ) WMER, W ERERITHEH MY HIILESE.

KB F IR ITVE AT DAME— bR VR ELIBG R rh R s B . AN, T Fhetp 77 58 R LI B8040 BE N A RT e K
A4k, BT CARIEE B s K TUEIURT (URL) 84, HASRELRIE T G2 B IR RERE Vi 7 2% T

F8.7HH TURIIEE TR,

%8.7 T ZWURIF£E
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5 £ & S
acap Application Configuration Access Protocol
cid Content Identifier
dav WebDAV
fax Fax
file Host—specific File Names
fip File Transfer Protocol
gopher The Gopher Protocol
http Hypertext Transfer Protocol
(%)
7 % = e
https Hypertext Transfer Protocol Security
im Instant Messaging
imap Internet Message Access Protocol
ipp Internet Printing Protocol
Idap 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
thp Trivial File Transler Protocol
urn Uniform Resource Names
239. 50r Z39. 50 Retrieval
239. 50s 739. 50 Session

8.54 HTML

HTMPs2iCidWeb T ) —FfiE 5 (Bdlaks sl o Bar DR E W a8 R os 50 SO IR M.
BEAk, AT O B Bl m g AT AHOC B E, ] A B AR

HTMLEA QAR ThRE . £ I AT Oy SC 7 B e, 2 s IR R iE T DL
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DUZBER RS AR, DI E AT DU A LR AR AT — DS WWWHR 55 & 1 A9 (5 S PR i U L. 46

KL BB TWeb UL, HLABERZ O A8 R R A HA S S o 38— R S Bl T L 1 At 4t S 45
B

HTML 7] DAt & WWWil FH 38 R I i . BRI AE i (SR B, R E0R v LU HTML R LK)
Bym, MARRIEAR LR —HH. WREEXNBOSIZHHEA, 4w LA NHTMLE TWWWHERE
(HTMLAA R FWWW, A EE R T Faet, ) o A, S TITTHENLNSS RRE MR e k& i,
MR A R GURI AT AR A AN ), B AR I SR ISRt Pl e 2 A I AR B 22 03

K8.16/E /R T — NMETHTMLE AR FEARIH] T an R LM (Bl inFirefox) $TFFIE, RUR
K817/
'l ™

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"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=(E@TCPAP (5 ) ) Hifr</hl>
<img src="cover.jpg" alt=EfFTCP/IP (55 ) HimE s>
<p>AT LN (ERTCPIP (F5/)) —F. </p>
<ul>
<li=<a href="feature. html">4&fMiFS</a></1i=
<lis=<a href="feature.html"=iEHizE#Hf</a></1i>
<li=<a href="feature.html" =&/ I H /M E</a=</1i=
<li><a href="feature.html ">{E&ffr</a></1i>
</ul>
</body=>
\\\:<:,/'}1111]1 1> Y,

E8.16 HTIMLZA

(©) Mastering TCP/IP

C Mt O http://www.chmsha.co.jp/internetitcpip html | A

CEMBTCPAP (BSKR) )Y i
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TCPYIP ¥ B3
2emRMMBLAT]

D36 T

A LCkil e 4k

ATUELENZE ( EFTCPAP G55 Y —45.
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. ]jiiJEFii§i§4§?3¢¥
o RS/ TR AR
. f?fiz?fﬁj‘f?




TCP/IP( 5 297

[8.17 MHIEHLBT L THEE 1669 AKX

m XML 5 Java

WWW HKE R A NS BAE N 2 1A 3T 28 LN 2248 7 ff XML (Extensible Markup Language) -
XML& MSGML (Standard Generalized Ma-rkup Language) fTAEHKRH—FES, S5HTMLZEML,
AR R IR RS L A X R, Wb 2 BI</ R #4 W2 S

i, TRANRZH 45 IavaSXMLBEATRE P T K . JAISUN Microsystems 2y @) & W ff)Javasg — 51
BIRKIIFARIET o M0 XML A TAE AT P R R 1 ot =X

LA N JavafIXMLEAH 24 T-OSIZ M h (56 R FRoR 52 . RWH — 4G, MNIRIEREN R fIFmE
BAR 4, FLNFH BRIV AR RE 8 (R R — 3K

8.5.5 HTTP

4 A Y ML B\ BT S5 [T Web JUGURIBLS , HTTPAASEII £ 774 . HTTPHBR k(T
BT, T TAENLRL, B2 P 5 8 003 LI 2 o — NTCPIEHE, WAJS7EAK MTCRIER: 1317
SRIFNSE 5 B J B AR S 1 R
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T7FWeb it A9 B ARIBURR
pepper.kusa.co.jp S www.ohmsha.co.jp

% 7% Web 1 P4 75 J =
—ey a
1] MIME 5 +4

—
i —
HTTP/1.02000K

GET /index.html HTTP/1 0

MIME i it —
HTML A B

GET /image oif HTTP/1.0

|

AR

MIME 53

|

-
—-
HTTP/1.02000K

\

MIME & #b -
GIF i PR L o

A

\

F8. 18 HTTP4Y T4E AL

HTTPH ' FHIA WA, —AHTTP1.0, 75— EHTTP1.1. fEHTTPL.OH&E— N & Fl R 2 # 2 ik
K—IRTCPERW LW T . MWHTTPLIFFLG, RVFAE—ANTCPER L RIEZANmAMMNE GXAr 7 X
H] 1k HFiEiE (keep—alive) o ) o L, KEHIE/D T TCPERF @MW E/E, Mmtigs 73

%8.8 HTTP&Y £ &4 4 LR N B4R L
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HTTP 4 % o4

OPTIONS KRR

GET # I 45 & URL 64 $c 3%

HEAD ALK B AL A 3R

POST i R IR S B URT 35 2 STASAE 4 T AT 8915 8
PUT W RIS BARAF P inthid 09 4% 5] URI 45 2 A%
DELETE HRIRSEMk URLBEZ A&

TRACE R BB E P

Continue

Switching Protocols
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FRRE
200 OK

201 Created

202 Accepted

203 Non—Authoritative Information
204 No Content

205 Reset Content

206 Partial Content

£ Gk

300 Multiple Choices

301 Moved Permanently

302 Found

303 See Other

304 Not Modified

305 Use Proxy

F P oo KA B AR R

400 Bad Request

401 Unauthorized

402 Payment Required

403 Forbidden

404 Not Found

405 Method Not Allowed

406 Not Acceplable

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
TR 5 8 4hi%

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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m XHHTTP#H 2

M RVFHTTPAR 55 # FITELNETIE Y, A PALAIn PR G F (X Ttelnetd 48948 Al 77 X T A5 F
8.2 1MWK EHNy. ) HITPARSG %G, HUFIHERPATESSHFIFIML

telnet Az 55 7% 44 B HIPHLHE 80

g 3 S &HTTPE P, i ANASCII FRF a4, FHiARs.8h M E4s R,

8.5.6 JavaScript. CGI. Cookie

m JavaScript

WebfJFEARE 2 NURI. HTMLAIHTTP. SR MNAH X LIL ToiE B i S5 4T sh SN E . AL, 8l
TE 0 0 25 i AR 55 2 i DA T 5 IR P P DUSEELE IR R . ZRERI N2 o 191 G0 ST X 48 T P e 4 2R T e

FATIFRWeb v 2% 5 AT FIRE 7 9 a1, AE AR S5 8% S PAT IORE 7 9 IR 55 2 i A Y o

JavaScript:& — PR AFEHTMLH (9 FE1E 5, AE N iy vl LUsAT T 2 Mo g i de v o 3 L8]
RS HL ik NJavaScriptfJHTML R #55,  Hoth i () JavaScriptie st A AZE 2% P i 45 34T . X FJavaScriptfe
Fr T 3RAE R P mf N AR R S, R S IHE Bk 7 R s EE D) RE (G R A P 0 A JE A
5% 6 iE A AR Fon AT 89186, SRS BT RO AR K. R R ERAER FmtiThE, HEE P #H
PAT XA AT UPRIE R E, ) o JavaScriptit i] LA T EHTMLELXML K125 458 (DOM, Document
Object Model) LA )3 i 7mWeb 5T 1 PN 28 A1 DI XS b o dile, BE A2 AT MR 5% 4 i A 75 22 152 BROEEAS T 1] iy
se il JavaScriptER fEDOM K SE I HE N A Bl iy Web TR IF2 AR« iX /2 Ajax (Asynchronous  JavaScrip — and
XML) #iAR.

Jiz ] IV
6
Web % P e )
( Web [T 45 ) gy
@ . )@
Dlos | ___os
€)

(D) il B B A B

() i L EEAEWeb 2 F i N AU T JavaScript (1140 HE
SR T LRI THT TP R

@ JEHTTPHERHCEE I Web 5 1 i 425 4 Web I3 2

@ EHCGIR A MY

B EFEIIT.

© AR RR I IV A AR [ 2 Web iR 5545

D HHEHTTP, TR 264 S Web %5 244 Web %51 3.

® BRALEILE R

E8.19 JavaScript. CGI ¥ 494t 32742
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m CGI
CGI (Common Gateway Interface) J&WebJll5#s iR 4NEEFE T B s B i — b AR 55 i B2 R AR RIS o

T WebIBAE R H AR i SR AT TEWeb IR 45 BB A P K MO R T L IR 1 R 2
SRR I 5 A R R, (H2S) IR, T 31 NCGIEAJE 2 B ids sk 2 i e Web R 45 82 47 5 — MR
R, % PO SR 2 A NIRRT o SR B AT 45 7R 20 A B HTML R A S0 PR 7145
P OhHALR H BT RCGI A 3h, A THA LA AWeblR 45 AFNALF 2, SRHEANT R
BREONeb RS BAZFE, ) o

A FHCGIAT U XS I (AR Bl 25 2 P S AT S A SR Al (B 15 R IR AT _E0a) = gt bt
20y A8 H CGL F AR R e B 1) 0908 1

m Cookie

Web Ml H g 1 SREUH] A5 B AT — > i Cookie AL . WebJiRk 95 &% ] CookiefE 2 i R 775 E (3T
T AL ECookiety A 2 Mo ) (ZNH A A Gx4"%EE) o CookieH B Ml T PRAFE A5 B B £ 11
/L ONI L Rl RLYERS Y

MWeb/liz 55 %5 5 & Cookie r] AR A A 15 04 [F] — X s (R AE o AT A7 0T I 2 B IR e i A5 2l AN 0 BE A
RAFFIIR S5 4 1 .

m % 5RSS

% (blog) fEweblogl4iS . Bt MIAEMME EEAEHIML, BAREMHFTPIHEI T, &
FASE ST Web U I 5E 38 N A I 28 il 55 M« H T IZ8 HAG . fikss.

RSS/Z K28 H. 5 Webiii it N 25 58T AH G IO 2245 B — Mg a% X, oY fifReally Simple
SyndicationZ{RDF (Resource Description Framework) Site Summary. Web_ I [FJ%(#&E ok B AR ELHTMLAE
JHR £, HJ2, Eid X s, A A RGO T S B EURYE St H A S SR IR H O
PRI T, I AR RN R S . SR, WA FRSS, AT DR T AR R R B R
FINEZL, 4328, RBTEERICR TR, RERTUMMBE, e T HMRIOEE. ERARMEERN
F I Webih fi R SCFFRSS, 4 H 7 AT LR FA MG G RSSHRBZ i i (R 58 TH &

WA AHE B C 2 SOy ILAE BIEE AT RIS S . TRSSHURE 2 oy NI H 201 22 i) 5.
R R A5 R ISR SO A R AT D T

8.6 WK

8.6.1 SNMP
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R, BEEE
PC. WS/RFEas%:
__ ( SNMP{CHE )

fEEGEN, BEACEA, ST
o 24 ER L
( SNMPE %Y )

i qE kS
( SNMP{UHE)

/——— - -
e
) ( SNMPACHL)
FITISNMP, T B B 24 19 —
BRI T RSTE M E 2e%2%:23 |

AR T E AT %

K8.20 M#ki 1

DA, P28 BRAS A AR A0 B L (RACAC M BB EAT o SR BE G P 28 R AR A3k o, S AIidiZ . &
W E S CA A S Z VLA, FE AR E M T H U VE B SN E 2, FETCP/IPIR) X 28 5 B v a] U
FHSNMP (Simple Network Management Protocol) WAL ERIE R B —#E T-UDP/APHI ML,

SNMP & Bl i MU S B A8 (Manager, MZEIRIE A& 0m) , #E Hnm AR (RS, SCHLE)
(SNMPv3 & 32 35 A X FZ AR 524k (Entity) o ) o S E AR SQEZ @ s P T 228 BAS B IE
FESNMP. SNMPH IS ¥ MIB (X -FMIB (Management Information Base) , i#%#8.6.2%., ) FHHft
HPE S BAAESEE R E, A e LU —AMA-.

EEHISNMPH % HLHIFFA . BIRFESNMPv2H A NG il 22 05 i i, (H TR &R IR
BEIA R —30 P DASCRESE T BHADGIE T S SNMPv2e N 7 4 IbniE . ANid, 2RI K H 22401
P

=i

JaRIFISNMPv3, AMUEES T FrA SNMPHIZIRE T Rl —AMRA, € LT AN D ge i
(Component) , FA] LG5S & PA R RA AT IEG

SNMPv3HU T BALFE”  «H] 722 2 Iy il 35" =88 73 70 T 5 R, AT DO — MG & 21
AL o

Blhn, {EJH BACFE AR T 45 SNMPy3 A AT € SR ALFRAR AL DL AL, 845 SNMPv1AISNMPv2 [ Ab FRAE AU H]
ik, PR b, fESNMPv3HE FH SNMPV2 T S A B A A AT WA S S LR £ .

A U R R RE T SNMPV2(IIREAY, B AT DU 8MRAE. e nlR: EiliER, FIRER
N — M5 EREHTER (GetNextRequest-PDU) . W& . WEIHK. HLEEMIER (GetBulkRequest-
PDU) . [\ HARE S K i%(E Bi#E% (InformRequest-PDU)  FHAFd@EH . HEH RS E X4 (Report-
PDU) (k.
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o) 255 A5 P
(SNMPIFIZ ) B, B
@Al }-
ikt ‘ EHHR (GeRequestPDU) S MPIE)
—— L—j
= {5 BiEK N (Response-PDU )

SSRGS 15 B T ST P 28 BB 1 0 L B ARG B 5

1 EIEK ( SetRequest-PDU )

Jii% ( Response-PDU )

e RRIT B BRI T, HHIAREIEMS S,
(IETTF ESNMPETUDPHY BN, UKW REFAE BTSN . )

F45@ %A ( SNMPv2-Trap')

FHFE A |

..

B B FEA R SR AT, 38 AT LAk i S A C B = Bhad Al .
( Jaif25im ) SetRequest i 715 )

E8.21 SNMP_I/EHuL%
¥ SNMP&9Trap B XA T 4549 & %

B, MR A SRR T DU A 2 R 2 IS AT AME, MRPE R B R AT LB R % 1S4, SNMP
(R AL BE AT A3 TR DA 28 152 ECERHE AN 1) 4 5 N E s P A . EAT TR P Fetch M Store i 30, X S84 A SR T- 1155
NG S AEE GHEMT TAR NG PR GRATNAZ L, LT ARRA G P H AT o)A
7, WHBITHAMAN, BRI T, ZEHFRFHRE, XL A HFHA41/0, ZFetch/Storett X a9
AR K. SNMPIER KX iR Fp BT M L, )

PSR T IR PR 28 B PRI R A AR A, R I AN AR AT KN 45 SNMPE BEL 25 I 3t T LAt Fl Trap. A T
Trap, RIAEHAAE B B RGIE R, W REAEBER A A AR AL I YL 21 ARER AR AR 5

8.6.2 MIB

SNMPH A2 H [1){5 2 /&MIB (Management Information Base) . MIB & & JiZ 45 14 15 22 b o B i H
Bt g 5 1 — A5 B

SNMP 5 M MIBAE S I HC 7 2 81 X B8 7 51 3% B 3RE e 5 TR 42 7. MIB2y bRife
MIB (H & #AMIB, ) (MIB., MIB-II. FDDI-MIBZ:) FISANMRMEFERIEHIT EMIB. AR mRl
AP IMIB#iE i SMI ( Structure of Management Information) & X, HrHSMIf#HISO B
ASN.1 (ASN.1 (Abstract Syntax Notation 1) R A5 % iEikirit k. HARICOSI HAFE A & E WM
IR —AiE S o FASN. 1ARITA BT LA R % Efddm. ) TJiiks
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MIBAH 4 FSNMPIIERIRNE, e —FREMSE N FALRIIS5H/ . SNMPH A LU MIBE S AN,
AT DLMNAREE AR S EUMIBAE o i i S ] DASCEE MR R B4 H 55 B, AT DUB Sz D 1Pk hE,
AT DLHEAT R I 28 ) SR 1% . RSB BRI o6 &5 Ab B,

iso(1)
I
org(3)
I
dod(6)
internet(1)
directory(1) mgm(2) rip-2(23) private(4)
etherMIB(35)
) ipMIB(48)
mib-2(1) tepMIB(49)
vdpMIB(50) :
System(] ipv6MIB(55) Fierprsca(l)
interfaces(2)  tep(6) ipv6IcmpMIB(56)
at(_S; udp(7) (10 ibm(2) hp(11)
ip(4 transmission ; _
icmp(5) snmp(11) cisco(9)
ospf(14)
; , bgp(15)
;EFD?E?E}E%%((% rmon(16) product(1) 100&?.1 ‘ Terpporary/
ipInRscsives(3) variabies(2)  variables(3)
ipInHdrErrors(4) Statistics(1)
ipnAddrErrors(5)  history(2) <mmm - lsystem(1)  decent(1)
: ﬁla?‘f) PREMIB §7EMIB linterfaces(2)  xns(2)
gt lat(3) appletalk(3)
: lip(4) novell(4)
licmp(5) vines(5)
ltep(6)
ludp(7)
legp(8)
1ts(9)
1flash(10)

E8.22 MIB##4# (Cisco Systems#H %)

8.6.3 RMON

RMON & Remote Monitoring MIB[ %5 . MIBH M4 RN R D (EARD BIARZ SEH .
FHEEZ R, RMONIU H W 4% X 4% _E 28 2% 1 Ax 22 S 500 il

RMON AT ISP (5 BRI — A s e 2 7 — 254 b IXFERT AR s R s 42 p 2% . AT IR 0 A
7 LN TR MR B OV E B NG R, AR RS,

L RMON AT LA 2 A 58 B SEALAE R BL3d 5 A B R PR BOEAE S HERET I E e E B, A iar A
SEIRVELI L A R 4 L o Bgir (K AR T EAT SR 200 T

RMON A M 2 i PR DL 238 A5 7 R Py Ik, a] DAL 23 o B0z Rl BARL BRSO BT EAT 4% R4t
EAMAT AT W48 A%, BUS IS AT LURT T YSCER X 2847 JE A AR B IS B8 D9 i SR 8dl . JC R I IE WAN
LR BR IR 55 R B R KM Z AR R, T AGETHMIZR A2, 38 m] DL L 5B 1 BN S P B A5
Bo BRI, RMONE HI W 24 i 0 45 2 75 4 78 70 M T ) B 2 Bk
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8.6.4 SNMP)v FH %445

T TH B — AN SNMP 1

MRTG (Multi Router Traffic GRAPHER) &4 FHRMON & B & I 2% ik 2SI 28 i = S B T ..
1Z B AT DA BLTR X R

http://oss.oetiker.ch/mrtg/

) Traffic Analysis — Mozilla Firefox ‘ZHEHE|
7D REE HTW BHE THv-HE YD ALIH 0
__.r'\ .'a '_'.'-:-l 5 » . B =1
- B - (X | @ I http//mrte/traffic/m v_| O #s8h !|C;_|, |
“Dafly’ Graph (5 Minute Averags)
1600.0 K y———r——r

3 : ;

g 1208.8 k

¢ 800.0 k-

s- M

w 468.0 k

=

T p.o K JEIEEENES - : : -

10 12 14 16 18 20 22 @ 18 12 14 16

Max i1: 1469.6 kb/z (95.7%)  Average 1 808.0 kb/z (62.6%)  Cument 1 1256.2 kb/s (81.8%)
Maor Outz 1502.1 kb/z (97.8%) Aversge Oufz 1162.1 kb/z (75.7%) Current Outz 1198.0 kb /e (76.0%)

“Weekly' Graph (30 Minute Average)

1660.0 k —
12008 k
800,08 k

480.0 k

Bits per Second

8.8 k

Hed Thu Fri Sat Sum Man Tue Hed Thu

Max 11: 1376.5 kb/e (89.6%)  Aversge l1: 642.2 kb/=z (41.68%) Current 11 447.4 kb/=z (29.1%)
Msx Ouk 1493.4 kb/2 (97.2%) Aversge Out 1067.2 kb/2 (69.5%) Curmrent Out:633.5 kb/s (41.2%)

ET

8.23 MRTG™T A BERAL £ 7 M 4 iR &

8.7 At HZEPrd

B — ELLCRIF O B s 5 g 5 21 & A . S EMARVEEA 1SRy K. AMUH
TSRO B BB IS 2 GRS U, SO THRALARIE S DU ERRE IR . 0UR R 45
ik

8.7.1 Z PRI SLHEAR

T TCPHRA R I BRI TIRE, AN BT 1 2 08088 v] 5 o2k 211 % S H
FrENL. SRTIE LB ETE (R VoIP (Voice Over IP&9%5E., ) ) FHMSBCYF, BMfEH/DFTFE

\}
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i, MAERGEN /D — 8, AEEIEERGREN . Bk, fESer 2 84K0EE S R UDP.

SR, R AEFUDPIEAS & LLIA BIREAT SEIN 22 BEARIEA5 19 B o 4, 2 LI H A HL T I 2 v 7 R 11
AT B HRIEHLR 5 R UM AR BRI IIRE . Uik, 72— e ) (52
FFo PRAYE T ZOR HIH.323 5 SIPHM L . tEAh, IERE ERTPHMI (456 2 BARBE A B KR BEAT AL Fa ) —
R0 FRAEAR (FER 2 EARSE I, WUAE K 2 AR HE I BEAT I 48D (15CH

g IR ARZHORA BENS HAESELSE 2 SRR S . BbAh, IR IO FELAL BT 2 NS SIEIR R Y SR T8 7E vy
T2 H AR AR — D EE S5 U R FE I 2% AN A L Z 5 B QoS ZkBR A B AN B B 45Ty
THT R ZE3K

m H.323

H.3237& HITUF & H TP _FAL & &4 A —Fi il W), ©FER/E N NISDNI FIIP R
2 R AR A H B R — R g R

H.3235E X 74N EEMAM. eflnnSim (P& PSS (RSO ™ Hieds s 4 e 1) A — 2
PEY L TR CRIGAE L, FPIE D DR mfEfl o (R FERERD

¥omiafs 1 a2 A A
T.120 H.245 G.711 H261 | H323
Q.931 G.723 H.263 IR
RAS
RTP RTCP
TCP UDP
IP
Bl

E8.24 H. 32364 & A M)k
m SIP

5H.3234%F I TCP/IPHMX EP/ZSIP (Session Initiation Protocol) ¥l . SIPHIHE H BME T-H.323, {H 24
Wik N EIE T B . H323M TGN ER L . S NVEREEE 4%, 1AH 2 T SIPHI#4 i U 167 5 1 -
%,

i 2 A BEAT Z BAIRE R, 7 E A FR M bk 0 X D5 65 Ik i A R R AR S B AT
WeFRZETRE . BEAh, BT E R P S AR RO I TRE . X EEThAE (RPIIEHI S5 %) #g— 1 SIP
il BEAS T OSIZ A ) 216 2

i I 2 2 TSR TE S, 0T DA SIPREAT WP MU 4 1) A — 26 22 S d 15 L BRI HE % o NI A FESTP X 24
PR A B HE 48 TAEIEAS 2 LAEAT 22 A (A% . ST S0 o 0 Hh 48 i iR AT LI A 3, (BB A 7E IR 5%
ax BT A BRI . BT SIPAE R AR THT TP TAENLA] (HTTP & it 47 Web T 49 3R AR 5 A £ 4R #1 TASCI | 2
FHBGFERGEFRT R EEIR L. SIPAEX— &2 GHTTP—4E 58 AIASCI I3 54 8, ) , MU
VolP, TEHABRIH M &) Z M.
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fekng= ] A WL
SIP SDP
RTP RTCP
TCP UDP
IP
BRI

E8.25 SIPA A%

SIPAR 55 7%

— INVIT
i) : —
il _ — INVITE
i 100 Trymg —= L
e 180 Ringing
g0 Ringing — -
- : 200 OK
Y 200 OK B -
ACK
< RIERTPHAT 2 AT (E
BYE
200 OK
F8.26 BiLSIPIR 5 %5 9= 4= %) 69 5

V AIERTPEAE T AL 233 SIPIR 525, T A ASIPARZ M 31T,

%8.9 I ZSIP4r4

i B

kX M 5
INVITE T4 4%
ACK 4+ 3% INVITE 84 #4345 %
BYE 2y &8
CANCEL BUH &F
REGISTER Z# A 7 URI

%8.10 E ZSIP i &
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18 g A %
100 &7 6 i B %
W Trying iEf2 432 %
180 Ringing 454
00 B4 KBRS
200 OK &% 5 2
200 el TR
A0 B %P R
500 %7 FR5-% 4 3%
sl E

m RTP

UDP A —Fial FEVEME A . IRIA ATRERE Z O EGELFEIR . BRI UDPSEHLSE I 1) 2 AR iE
B i 2 PN — SRRSO PP A5 7 B I /R EERHRSCACA I [ AT 3. IXLEIE-RTP (Real-Time

Protocol) ) FEHR 57,

RTP AR ST MBS (B & AT 515 o BUSCR ST RN, AR 3 B ) R e e 20 S A (T AL 2 5105 AR
P R — ARSI — (1 JE I EAT S . RTPAE FHX AN P 815 5% (7] — B (R B e (L 36 & 3 T Asm a9 &
o MNP —NMOGEIEEEEZBT AN, AN REQR R B —2, IF=E T 2E B — B 18] B 7]
B& 3 FmAR gy, ) HATHT, EEEGE ZEAEIKE.

RTCP (RTP Control Protocol) Z4HBIRTPHI—F M. @it EOREL KT EN ST, SRTPHIEIHE

BT

OSs

E8.27 RIPiifz

1B ATIES
Cm
':;»'
> ¥k
) RTP ¢ & i
b AT
IS
0s
RTP 3
UDPHE &
| Ilpﬁ%ﬁ
LG T ESWN

R ]
FF41-5 18
B A
L.

LA RO S 2 RT LK S 5 SRR A (0 K/ e A2 BRI 2% B b AT 2 A B i A=, I
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AR BN — L Z B

MPEG (Moving Picture Experts Group) »& & $0 7 47 TG HIISO/IEC TAFA . 751X HL P il s AR iy
fAMPEG. fEMPEGHIAZ TG4+, MPEG1E 2 H T VideoCD, MMPEG2¥: 2 H T-DVDHIE T HLAL I
. AL, A MPEGAMIMPEG75 TG . 1EH SR R4 IMP3 (U X 49 % A AMPEG1 Audio Layer 111, )
)& T MPEGII TG .

W —J5 M, HITU-THH.323Fr 1 H.261. H.263 5MPEGIL R WMEMI =4 TH.264. itz ah, AWM
AT H O HIITE .

LA T R A HOR TR . T 0 E TR R R ROALEL, T DAY E TR 24 FOSTI &
e
8.7.2 P2P

B E R IR AR, EEE T G RS A 2 AR i C/SAE I, AT NA @S A .

S52ZAE, Mg )2 el E NSRS 4% BLH 00 U BB A5 S LY P2P (Peer To Peer) . IXHLUF
A eIk st AT — X —i8 G . P2PH B ML £ 5 P b A AR 55 Bt A 7 T AR D BE, DA &5 1) ¢ R AH B HR A1t
il

IPHL L P AT I P2PR B 5o A HIP2PLAJE, Al RA) B MRS 20 I 208 i R FR) B, S B vt 2811 L
F o 500 BRI L i Skype K H T P2PI L RE .

B T IPREAE AN, Hofth S0 ELI I AR SCAA% 4 S AnBit Torrent B sl — B 70 HE AL 145, 2 I3 7 p2P

% B
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1 5 IRFAREENG K F w2y B EALEHE P 05 RS AR AT DY UZE RS P2PRY

F8.28 &+ Al 5p2pAl

Ak, WHEAEP2PRIASE . BIUNTEIRSS 28 5% 7 b i & B b, R4S 28 B — AN AT DA A BRI
BV R, & b R R ENAT A M A S 8. SRMAEP2PH X AN M HT ANl . B E &
M IR R N AT A X 7 24 3 Be 6 17 0] Y TH RE .

8.7.3 LDAP

LDAP (Lightweight Directory Access Protocol) x&ijlal H MRS —Fibhis, W8 H 505
Wo FTiE“H MRS R FR 2% EAFAE 1) — Fh R A OC TR B Ea e 1 R 5% o X LI H SRt A sk 8 1 S R
AT LA H SR 55 2 B B 2 b BRI —Fh IR 55
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LDAPH TV XA H K55 . H RS TGN X500 (1S0TF 19884 4% d94r/E B FiF B X
(DAP, Directory Access Protocol) . X.500& ¢ &ITU-TH & %5, ) T1988FEHISO ([HFrbriEfkal
) #l%E . MLDAPLETCP/IP F 523l T X500 [ —#B4r ThEE .

FUEDNS Y 1 5 1) B0 P 45 b A BT B —HE, LDAPJE Ny 1 5 ] B b 3 o 2% b ) 2% b 1%

LDAPJE X | Hx g5t . Bl X ar R, H vy P Al 22 40k, 118.2941 i T LDAP &
B —M%454#) (LDIF (LDAP Interchange Format: LDAP#{#E X #%4& X)) ) . K830 4l B S i+,

#HIERE

dn:<pRiH 45>

<J@tE4>  <(H> —ZRI0 5%
<@rE44>  <{g>

<JBH4Z> . <[>

HERE
dn:<Prii 44>

SR> <l i
<J@tEs>  <{H>
<@tEs> : <{H>

«— Z17
#HERE
dn:<ppilf4>
<JmE2>  <fE> — K10

<J@tkE#4> : <{H>
<JgwPEH>  <(H>

S———

[8.29 LDIF#F

dc=ohmsha, de=co, dc=jp

ou=device ou=people

cn=taro yamada

I DN ( Distinguished Name: #5545 )
I

dn:cn=taro yamada, ou=people, dc=ohmsha, dc=co, dc=jp
A

RDN ( Relative Distinguished Name: AHZJ#RiH%% )
F8.30 LDAPH FEA4f (DIT)

FERIR )~ F BB E LR, P& B A i i 1) MBS BEEEE IR K. Ban
TARXEER] P e A THENLECE AN, A B S B AT AT S A A TH LN T e . LRI SRR 2 i
MR RR T LDAP, HAE—NA] LT 48— B BLFILDAPIR S 2 a7 a7, A SR DX 4
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<M HAE>
6 £ TELNET, SSH, HTTP, SMTP, POP,
B SSL/TLS, FTP, MIME, HTML,
SNMP, MIB, SIP, RTP....
5 £iEE
<EHE>
4 fokiz TCP, UDP, UDP-Lite, SCTP, DCCP
<MK =E>
3 MK E
PR R ARP IPv4, IPv6, ICMP, IPsec
2 YRR BIAR, TLLAN, PPP-----
ORI, T, HtForerer)
1 IR
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9.2.1 [-khk

HENM D WML 5 BBEMARIZERS, A1 ke Gtk 52 BB W) s, A4 215 B B K B
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B i rh e A Web i 55 i H g
Bi K dif M HTTP M),

MRFFAR 55 4% Web ik 554
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HA TR AEHER (FR_ELAH —®RDNSHF L R FRibddewe, ) .

BeAh, I TCPERAIE R R R N MRS . & FX— &, By kdsnT Phdsd i TCPE E HH SYN
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= LAV
9.2.2 IDS (ARKIMARS)
BAGAST G2 amng, kA aikHmt . B R S5RISAHRT, mi ek FIW S mrvi i) 2 5 3Ry
|, prLAAsEl nigdEt .
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TR BB M2, o] LB E — MRS 8 IR X 6 RS 2% LT — AN Fo v N HL G B4 31708
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FEDMZH i B AR A AR S5 TR A2 TF, W a] AHEER SN R AL VT iR o 53X G XA T 1k
FaiB PR, WAZB LN ML,

YEIDMZ ) TN AL A58 73 S i 24 4 W& 4 BEAS ARLAT AR RN AR

9.2.3 IR/ NG K

BARFF A N W7 K s QRIDS M7 K 2 Ji 6 3 b Rb 2 st 5k, e AT MAEAE R F P 8 AR ok S L sl 55
fr FIBAT R BERT DA IS TR S B T L B AN SO, T BABT I o SRR S R E A B
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—AMl, SR E S A FTE 2 EPC. XA AT AR Y69 25 5 1 By K S B
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i A IR R G, A A e B BGHRAE RGEA B 1 99 7o IR 88 TR A L 53 00 T I () 22 BRR 2 ) AR
AR5 Ty R A IR, AT BT, R TR I AR

BARFFIA B K GG IERE N 1 B iE BB B DRI 5 PCI— Mk . XA IHEANUR] BLIE 2T Va7
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EWEENINA R

BEAR, MR S 2/ A N KCH B it L S 0 S 9 a3z SIS A F) e i, BELAE 755 8t DA BLIE
Vi) 52 AR IE M3k FURLIEJESETNRE . A3 1K LB RE T LAB 1k SoyB A (14 B LA S 38 4o B AR A 7 7

m PKI (AFAFERESE )

PKI (Public Key Infrastructure, Zv8IFAli45H4) 52—l il {5 ) 28 =7 K 238 5 %) U5 2 15 56 1M
BEAT IS UE AL o 33X R R4 20 i 0 {5 8 1 28— 5 FEPKIFH ARVE UIENLAY (CA: Certificate Authority) .
FRT DAF FH C AR A 5 UE 45 S8 E 3815 X 7 O B S

ZHAEREETHPSMER. HPAHEE (MG ER ThoEHE. BARTIEBH—F 58
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wE R, A RERRFE AL TR, XA S R AR T 7 e BRI e O B




TCP/IP( 5 317

‘ PKIE H TIN5 M4 Fiweb IR 55 25 [IHTTPS (% FHTTPS# £ P i 5 #9.4.2% ., ) 8=

9.3 N EIRFAL

—HEIL T, WITTT I T AR S TR B A R EEE A S BINE . Sish, BRI e 2 ik
LR AR AR S AN R T AR P 2. DRI, 8 TE iR G i ()

N7 BRI E SRR . SCELE AR 1 e, L T SRR RIS BOR . I BRI A 50812

A S A —FE, A R RIS

k9.1 mERRGEREN K

MR =TT

5 Y= I EH A
B R SSH, SSL-Telnet, PETY %izA42%4 % . PGP, S/MIME % ju 5 bt
AT E. MR | SSL/TLS, SOCKS V5 #ei
W 2 & [Psec
B A 4 5 Ethernet, WAN #2%5 % % . PPTP (PPP)

V¥ Privacy Enhanced Telnet

MR 25 P S A

(O}

Web 1| %

0s

1 Fi

(O

(mmaristns )

_ S/MIME, PGP ﬂ

4 SMTP( POP3,IMAP ) =

< TCP >
< IP <

( webrhfimissLighg )

G~ WebHE  ~emmmp

h SSL/TLS ﬁ

< TCP >
* [P =

( IPseclJ¥& )

dprmomrmamrnrns [P oo~

— [Psec —

*RHT kRN AT I R B2

T AT AR TR IZ LA B BB A B ET 0T

9.3 & EAhiE R KA

HIEF iz 55 4%

OS

Web I % %

(ON

At

0S




TCP/IP ( 5 318

&
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9.4 w4l
9.4.1 IPsec5VPN

CARE, O9 1 B7IbAE Btk ER, L Bl i AR i — AN LR S8 A 3k k4% (Public Network) , M2
i R ZER A M2% (Private Network) o MIMIAEYIEE EALAE 1530 MBL SR v e 2810, L4k
(RIAE A A A AN BT TRl RE Y 7] 7L

N TR IEZR R, NATTAR AR LR B A — A R A AA A W 2% . RIVPN (Virtual Private
Network, BT HM) (X FVPNIEFAE3 7.7%. ) o EEPIHCRAINE A GEEOAR AT DLIA 3 «RIAE 525
PIEHEB AT B R OE A EIN L. VPNIEZE — MR X AR SR TIE I 25

HEAE ALY RS D v R AR 5 2 %

AATIR D

(0NN S

B/ 7l [ 4% DT M4

FEFEBA F 5 G Rl ) B RGm £ 2k
B9.6 ZEEM _LE&GVPN

TEFIEEVPNIT, 55 7l (1) & 1Psec. & & FREIPH S0 J5 [ IB I edsf 25 22 4 %kt (ESP,
Encapsulating Security Payload. ) AI“UNUEE#” (AH, Authentication Header. ) , MIIXTBb)EHI%EL
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EHLA EHLB —

- 253 A5 B £, 2 e
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9.4.2 TLS/SSL5HTTPS
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Fo EREARGRSUT TR LHE W LA RIS, ik ERAT REUE T EH D BRAM B AKS
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m IETF (The Internet Engineering Task Force)

e http://www.ietf.org/

IETF (Internet TF#AT5541) HIETL. FENTCPAPYMSATARUEA I TAEL, SR AT M- 20 (v
MRS B . WA L Z M 35 3 BXREC Al Internet-Draft. 1%l 21845 H TIAB. Internet SocietyZF {5 4% .

m ISOC (Internet Society)
e http://www.isoc.org/
ISCO CHEXMPIZ) MFET. 24T TCPAPYM AR #EAL TG B MIETF LA o
m IANA (Internet Assigned Numbers Authority)

e http://www.iana.org/

IANA (HEBEEREZ NI FIET . 5 TTCP/APHE FH R & Frdm S il w5 i 15455 B
TR, e R ANE M R b 5 B DT .

m ICANN (Internet Corporation for Assigned Names and Numbers)

e http://www.icann.org/

ICANN CHIBEM AR S E 7 bl B 13200 a2 Mk v PLSRERIPHb L . 3544 40 it 540 5% 1)

m InterNIC
e http://www.internic.net/
InterNIC C[E PR B IEMIZEA5 B 0D BT, ZHE Bl.com, .edu, .net, .orgZFiH 4.
m ITU (International Telecommunication Union)
e http://www.itu.int/
ITU CEPFRAEGEERED 30 SRAITTURRE SO A B RCIE IR S
m ISO (International Organization for Standardization)
e http://www.iso.org/
ISO (HEAFRAELALD) T, FRAEISObRHE SRS A 12 FLE AR S5

m IEEE (Institute of Electrical and Electronics Engineers)
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e http://www.ieee.org/
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m ANSI (American National Standards Institute)

e http://www.ieee.org/

ANSI CGEEEZIREE ) WETT.
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e http://www.nic.ad.jp/
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e http://jprs.jp/
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e http://www.iajapan.org/
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