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— “OSlI 7 layer reference model”

— BCETHLHEETILCTHAMN. SBETILIEFIENSI LT
[TH>T. RYLT—D%FED ETHILAELERT A LLY

® TCP/IPDHIE

—- [EERTOrIILTHLSH. TDORKILHAOSI 7 layer reference
model LRIFEITH-1=f=HIZ. SERETILEEH

— BIRTIE. 7TBETILTENDZELH AN, BIZRIEIF LY
BHTRRIZHD
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o [BEEJOrMIIHEEDESR
® OSI 7 Layer Reference Model
— 1980F K #HA
— BIETORIILEFEILZDERETIL
- BREDHEE
- BEDAVRT7—R
o EERTORIJLDRE
— 7ARaLHEALGERAZLTULSIEZEETD
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SR (1)

® 1920&1‘%’*' 1950F X

BIEERDERE
— 200);5; REVIEM, CO2DDEHIE. TORRETOIREE
(IR ) D AR EN AT 2. FISv /OO EEFIELSE
ﬁﬁ'é_&b\ii
Harry Nyquist (1924)
* Maximum data rate = 2H log, V (bits/s)

— H: low pass filter bandwidth
— V. discrete level of signal

— Claude Shannon (1948)

o JAXDHBEEB DR
« Maximum data rate = H log, (1+S/N)
— S/N: signal-to-noise ratio
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BEME=R (2)

® 1960Ff
o KRELNAOVE1—4 (IBM370%:E) AL {EHhh, arE1—42IC
TR HFEMNKRDLNT-
— ImR(terminal)&a> E 2—%(host computer) D $#it
- BN FEROGEREEDIOITHEHET HINNELE
o BEMNAREV—EXR(BFELGE)DHTEOVE A —2BIEDFHF I
MILTHRRE
- (%X (BlE-EEH)
— aAvEa—4RxybTI—o
o ET LAEFK
— 7O RERICBRETTAOAIESIN-EHREDE
« 300bit/sec, 1200bit/sec, etc.
- EvRIIEEDKSIZERILT HH
— ZEEAHMT (differential Manchester coding etc.)
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BEME=® (3)

® 1960FKEF ~ 1970F K #)EE
o T—HBEY—EREIEFEET L. FEICRIBHUGEH—ER
D H =izl
— X.25
« IBM HDLChoFEREBIIZIZZ#1E
s AVEA—ARYENT—IDE—H
® LANMDEAE - Metcalfe’s Ethernet
— 1970F K.
— Ethernet (802.3), Token Ring (802.5)
- BET—HBEERMDIIREY
— ETLEMEERICELGIBEMDOREE
» 1200bit/secDBFRIZA —H Ry I 1Mbps D fiTE {2~
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BEME= (4)

o 1970F A N51970FE R & F
o JATLEMHEEROBREFIE~ADE
— ¥|RRIGOAVELA—FIRVNT =D RTLDEE
- RIEHMBERERMELTOTAPFIILERERDO—RIE
T 33 X.25
* LAN System
— RO RATL VFATNBEDHRAETAX
- FAFE.EAIXFDIEXIE
o TIUT—3 SN TOEEIRMK
— KRELGA US4V AT L (e.g. banking systems)
— EE~DEVEASF
o RUAHILDDOEMARIEICH T HENF %R
o EFRBELLTHIISE. BEENTSED
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BEME= (5)

o 1970FE P EANB1970F KR F
o EHMILLI-BIEVATLEHE
— BRED BN —D T
- BEILTOTSIVTERILEZRA
- AFEDHE. EEDIKE
— EE{eTara)LDRBFELE
« Sync. Link /HDLC / X.25
 Coax / Ethernet / XNS
o T4ORILERAHKR / ARPAnet
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BEHE= (6)

® 1970F & EAM 51980 F (X #]EE
o FELFTENDR
— 3DDKRILTHTN
- ERFEZEELLTRDISO/OSI
« FMARBARELTOTCP/IP
o NUFIZKDHZELL
IBM/SNA, Digital/DECnet, Xerox/XNS, ....
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OSI 7 Layer Reference Model

o [BE{LTArIINEZZS LTOEKRNGETIL
—- TR
* Physical / Data Link / Network / Transport / Session /
Presentation / Application

— ISO/OSIHEZXELLTHETE
« BIEVATLELTHIBRLALY
- BERITOrMILOBSFBREICES
o ZLIZANIZZIT AN LN
® 1970FEREHYUMS1980FE R MEEIZH 1T THEEEILEEIT
DNKRTE
— SHBBET )L (reference model) ELTEEHDHZET, BETOR
OILDEHEZREIETHEICHE S
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O3Sl 7 Layer Reference Model

N-SAP (Service Access Point)

n-PDU (Protocol Data Unit)

v
\_/
Layer n ‘ ” Layer n
~ | Peer entity
\_/
Layer n-1

n-PDU = Header + SDU (Service Data Unit)
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OSI 7 Layer Reference Model

ES (End System) ES (End System)
Application NFS
Presentation Upper Layer Protocol DR

Session Sun RPC
Transport IS (Intermediate System) TCP
Network P
Data Link IEEE802.3
Physical Ethernet Coax

Physical connection Physical connection
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Physical Layer

o IEE (Layer 1)
® H{EEIEIKR (communication media) [TXLT. EwMEEF
% E &
— /—FETOEYrIHEEFIE
—- edqg.
« ERIEBLAI (e.g. 0: <+0.5v, 1> 3.7V)
- EVYMEEFIE (e.g. RMEAAE, T5—RA%EE)
0 HInERAEICER
- TNTNOHFH. FHEETENIT IELNEE
— ERICIELEGCRE(T—2I)0E) DFEFHEICKEESR
s TARJUIBEEYNTERINDIEN S
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Data Link Layer (1)

® T—7A)YE (Layer 2)
0 ZILERAEBICERSINS. /—FRITOIL—LIGEFIE

DTEE

— physical layer®D BgE% ULV TEIR

- JL—L . EYRIDIEREESE

« 12O T—REFEIZ=VE

— BEO/—FTRILEEEARZAWNSIESILHRIE. HRANDE
o FENDER

- EEEARNTOS/—FD#AIAE

— Jb—LT74—<vhk

— 7Ot AF|E (MAC sub-layer)

Information Network 1 /2012
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Data Link Layer (2)

o HMELDEENFH
— HDLCZEIRET ST+ ERAEHREAWL -1 1EETD
T—3RF|E
— |EEE802.x series (1ISO8802)
« Ethernet 802.3
« Token Ring 802.5
 WiFi 802.11
— ISDN#E D EEEH ffTData Link LayerEL TES
« 11100 L) —XTIE HEFIE, T—2IL—LDEELENEF
nad
® physical layer&H[CERSNDEN—ARRY
- MBEEREGEFIRERADEEZLIDONER
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Network Layer (1)

® vk —7E (Layer 3)
@ T—R)UYITKTFT HLELEL RYNT—VRAD /—FEITH
T AR EE A IR
— ES(End System)BIDEEE S
— /—FIZHTHTELRAD G E
— F—kroTA/1#8E%IS (Intermediate System)&L TEE
A AN OY
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Network Layer (2)

o EENER
— ES/ISTRL ADFEE &R
— INTYRTA—T Yk
— 7\ b DR BRI 1]
— Broadcast / multicast / anycast
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Transport Layer (1)

® o RR—KE (Layer 4)
o XYrI—IADTAtEABMDENd-to-EndBIEEXEE
— ESORIZIFEHDTOERLH S
— JOER=H—EXDIIBH#EIE
— 7OtXRI[ZEHLT, —FBERLGSLTORL
— 2RI —IRNTHBEDISUAR—FTORIILAFIAEINS
s BIEZFITOESIER—DISURAR—rTJOrILEFIF
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Transport Layer (2)

® FSURR—KEDHERE
— ZYRT—IBTONTIFBEIVFENPTLVEEYT—ERD
IR
— End-to-End:&{E D HEAL
— NyrBEZFRALETS—HIE., 70—
~ IS5—uE
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Upper Layer Protocols

® Session LayerklY EZ& EfiET Oba)L(Upper Layer
Protocol)&FE.5
- BT7 TV r—2a BIZERIND
— RYRT—=OF7T)r—arh5DERITEATIND
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Session Layer

o BIENEMNZTER
— Transaction
— Session
o BIENHAICKHLTUEEZESE
— Transaction Logging & Roll-back operation
— Session Termination

o EAMLTIFHUIED-HDETILESE

Information Network 1 /2012

22



Presentation Layer

o T—ANRJMA

— SARATLTIYNITA—LDERE, T—HNELCRIE - A

SNBD=HDERE
— 51
« MIDOKRH

— fAINAMESTRIET HH
» 1,2, 4, less than 1 byte (6 bits), ....

— NN A—FEEST M
» Little Endian / Big Endian

- ERETIEOEVRA—FIEESTHDMN
» MSB first, LSB first

Information Network 1 /2012
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Application Layer

® 7 r—alEBET A= DTaral
— IV —23 0 FDHDEEET HERTIEAEL
— BFA—ILIZEITHSMTP (simple mail transfer protocol)
— LOWLGED L, BFA—IIRMBEEEF -7 r—avis%
HIFEHEIT D

« MTA: sendmail, gmail, postfix, etc....
 MUA: Eudora, Mozilla Thunderbird, MS/Outlook, etc....
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B%i%ﬂ/o ~ l)l/d)%l i3

® 19804F %
@ TXRICKDTIFTIVRMNRAVA—F
— IBM SNA, DECNET, Xerox XNS
— AppleTalk, Novell Netware, NetBIOS
e OS]
— CLNP, TP4, IS-IS, X400, ...
® TCP/IP
— RIP, EGP/BGP, OSPF
— TELNET, SMTP, DNS, FTP, SNMP, NTP, ....

— REDARPAIL TCP/IPZHRAL . BRI E
- ARPAnet, MiLnet

Information Network 1 /2012
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B%i%ﬂ/o ~ l)l/d)%l i3

® 1990FRIZIETCP/IPABIETOLIILDEE ELIEH TNV
® OSIDLER

— EEEIEHETEF-(ISOZELTAERDEIL)

— EERDEH

— BBETILE, X500 1M E-T-
® TCP/IPD i F|

— BEALHAEW(ETFZEZEL T OER O EFI)

— REDTCP/IPEIEBHIIZEL VBT 1=

— A LERMEM T, EESER

Information Network 1 /2012
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Ao B7OrILDOEER

o EHEINI=CEIZLLERMED R AN
— DECNET—OQOSI Protocol
— AppleTalk — TCP/IPOQF7 7)) r—auA
— Netware, NetBios — TCP/IPQF7 TUr— 3~
— Xerox XNS: EiR., R

® IBM/SNATZITH ETF
— REBGNAY X7 L(legacy system)
— mission-criticaliZ AT LS D ARENAVEEL L
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R ORIILORE

o 21itt#z
o FEEJOrIIDEE
— session layer
— presentation layer
® “Demise of protocols” — processing platform
o ZEMDHMMNE. ZEL
— MPLS
— J2EE, .NET, GRID....

Information Network 1 /2012
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BRA0 D N E Bl

® Data Link
— Ethernet : LAN i
— HDLC : T8/ Ny SR R il
e TCP/IP Z7OrIJLRA—F
- HRABTHRIFASh TSI BN
— $%[ZIPLTCP
o ~YrI—UEBET
® 7)) r—ia il
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Hierarchical protocol architecture is
flexible




EEEI T ORIl D T R4

® % &k (multiplexing)& 7B (demultiplexing)
- THREIXEHHI LETOMIILELZELT S

« l:7—421)>-7Ora)LTHS IEEES02.3 (Ethernet) (X, LLIfB
Z0Oka)LELTIP, AppleTalkZERIRFIZERYIRS ZEMTES, L=
A>T, E—DEthernetT, EHD T ORI ZRIFFIZFESIEMNT
=5

« ZEQIE. LEETORNIZIECTHBE
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Multiplexing

Presentation

Data Link

Physical

IEEE&N2.3 Ethernet

]
CATY/5 cable
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Demultiplexing

Presentation

Data Link

Physical

IEEE&N2.3 Ethernet

\7
CAT/5 cable
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EEEI T ORIl D T R4

® h 7+t JL1k(encapsulation)
— TE7artainik, EEEZRraoNrybEhATEILIET %
(n-1) PDU = (n-1) header + (n)PDU
— b7 araipNryhET—REBELTRIRT
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Encapsulation

Application

Presentation

Session

Transport

Network

Data Link

Physical

Information Network 1 /2012
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o Flm

=SR]

HARLPT LY

A EIBFE M AT EE

HEE bB%"ﬁﬁ&?ﬂ.L Li=/\—23
VTT
EERYNI—IBOHEERE
S HVET RE

® X
- BEERORELETIE., EMERD
4 REx R LI HEMNTEL
LY
— HTEILIEAEIT AT E
T—3NEEHEHLLY
e AIERT—AOEYFKLNE
— BRI KE
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Network Layer Gateway

ES (End System)

ES (End System)

Application Application
Presentation Presentation
Session Session
Transport Network layer gateway Transport
Network IPv4 Network
Data Link Data Link
Physical Physical

Physical connection

Physical connection
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Transport Layer Gateway

ES (End System)

ES (End System)

Application Application
Presentation Presentation
Session Transport layer gateway Session
Transport 4/6 mapping Transport
Network IPv4 [Pv6 Network
Data Link Data Link
Physical Physical

Physical connection

Physical connection

Information Network 1 /2012
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Application Layer Gateway

ES (End System)

Application layer gateway

ES (End System)

Application SMTP—X400 Application
Presentation Presentation
Session Session
Transport TCP TCP Transport
Network IPv4 [Pv6 Network
Data Link Data Link
Physical Physical

Physical connection

Physical connection

Information Network 1 /2012
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L&D

o [BEERT ORI
— FBIRED R [ERIAEIR

- BETREINSIT—EXDHERIL
 Physical Layer: Ewk
« Data Link Layer: 7L—L
« Network Layer: 7\ vk
« Transport Layer: axro<3>

— AVBITT—RERED DB

Qll

— BRAT—R) OB MORYN T =M CTOHREESEH A
HEIZ
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