COMPUTER AND COMMUNICATION
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A Computer Network is composed of multiple connected computers
that commmnicate over a medinm to share data and resources.
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COMPUTER AND COMMUNICATION

HULRNARYsE Ui uaRIN1ISRIAnLIINE (Layered Post Model)
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put in an envelope, Higher Layers removed from the K Layer t@egndu
and dropped in mailbox. envelope, and read. Goedanadng |
The letter is carried The letter is carried
from the mailbox Middle Layers from the post office
to a post office. to the mailbox.
I I e : Layer qﬂ%u‘lﬂ E
The letter is delivered The letter is delivered i ldusnisann i
to a carrier by the post Lower Layers from the carrier i Layer ignnin i
office. o e
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The parcel is carried from
the source to the destination.
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FIGURE 2.1 uuuiiaesszfuduveamsaanving Uszneusie Higher Layer Middle Layer U9 Lower Layer
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aéuzfu 5 Layers 1éiun Physical Data-Link Network Transport uag Application Layer
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e uihuavudazasudu (Functions of Layers)
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nszmusmi’mam‘i‘lami AITA LG LAY (Peer-to-Peer Processes)
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FIGURE 2.2 umuiaii@@s Peer to Peer Process 524319 Node A 1182 B 11n50UM311971%04 Internet Model

(43 Repty | 3 Reply All | - Forward | X Delete | 52 dik | (2 Putin Folder

Ent i Nahed | 9| X | Enbox
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Sent : Monday, September 5, 2005 12:01 PM

To: “P. Horkaew" <mjaowd@hotmail, comn >

Subject:  Manual delieation
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Connect using
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FIGURE 2.3 m3#oa13 E-mail §1999A1 Intermet Model 108 Network a2 Transport Layers HUINAUAIY TCP/IP Protocol
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ANsuanla ea; ayalunuuinaasduLeasin (An Exchange in the Interet Model)
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e 53y Node fialal (H2) Tunisas Bit Stream/Frame (Uou. danemne draguaniadazine)

e muaudannsinanaviiaya (Flow Control) uazuAludiaRawaia (Error Control) (T2)

From data link layer To data link layer
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layer @ _---_ } layer
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Transmission medium
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FIGURE 2.5 wihiidsiaued Physical Layer launmsu/asnguuesiaiiudyanauived wiudina1asgning Node

From network layer To network layer
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[ | | |
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FIGURE 2.6 v 1id1fnyued Data Link Layer lanmsnio Toudoyasening Node od1aiidsz@nsmw uennniidaily

danaauann/asudeyaszning Network Layer 11 Physical Layer Tngiiua maIuaN H2 uaz T2

Hop-to-Hop Delivery ifludnwaignisvinouuas Data Link Layer Taadiayaazgndositu
Link ann Node #ilv 1dés Node daldluipzazing deadludumessnitafasuazgsulaianie

fatroiu Wagae uazgiulaiane ldud Node A uag F enuandiu Protocol Tudfu Data
Link Layer azvinmisanalaudiayasswing Node Aidasumaludunisain A Wl F 1éud A-B
B-E uay E-F enuadu draaausuiid Transparent 2a9 Internet Model fiayatusau Hop-to-
Hop Delivery astigndiasAu Protocol 1u Physical uaz Data Link Layer winifu doguii 2.7

Data Link Example 3n31 2.8 Node #10 diasasaodiayaludo Node #87 ugiflasann
Node ogasidiausadie Link e (Bus Topology) Selidndugasvin Hop-to-Hop detiu
Tu Layer i @uiiflu Header (H2) Soszuifiaous Node éumg (10) uaz Node daly (=
Node danams = 87) & T2 aglddmiunsasiadu wasudily Error
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End system
Intermediate ‘ Y

End system
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r
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FIGURE 2.7 m3n191uv3 Hop-to-Hop Delivery ﬂmﬂumimmuéﬁ’ayaixmn Node Nfafuldunanimua
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Trailer Source Destination
address address

FIGURE 2.8 @og19ueemsa i idoyas it Node Tun3ovedadl Tnsaas 10w Bus (Monminmunomuduni-

o y A o o TR R {2
daemaud H2 faussdoya Header dauduq fisuiludn udezdslinandaluiiil)

31Ut 3 (Network Layer)
FuReraulunisdy “daya’ ann Node siumalddy Node darane (anaatising Network ‘161)
Taaguysal deflavAlsznauuasmsvinaunardryaail

e lLogical Addressing #a szuunisiuauunaAILLY (229 Node) iialiaunsa
uanuay Node 619 Network ‘16 (vdu IP Address) dogilin 2.9

¢ Routing #a svuunmsinuat§uneaiidasiayaannduniv-daran Taaardainansiu
Logical Address
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From transport layer To transport layer

161.246.10.21 203.158.4.163

I ] [ ]
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| Data | H3 [ Packet | Data : H3 1 Packet
e o
| I I I
Network l I Network
layer layer

To data link layer From data link layer

FIGURE 2.9 wihiidaues Network Layer IdunmsansToudoyaszning Node dumiahialanemsldedsamuy sl
TAg /8119815970 Logical Address (141R IP 1612461021 uaz 203.158.4.163) wennniiduiludinarswann/asudeya

5¥WIN Transport Layer 1% Data Link Layer Iagiiyaauauay H3

Source-to-Destination Delivery (fludnwaiznisvinouuas Network Layer Taadiayaaggn
f9a1n Node a9 (fiume) s Node §5u (Uarame) 1aai Protocol utfuiiazifludidivua
wunvdvna (Intermediate Nodes) danausuiit Transparent a9 Internet Model daya
Tudu Source-to-Destination Delivery aziizadiagfu Protocol Tu Physical Data Link uaz
Network Layer winfu doguii 2.10
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FIGURE 2.10 m3%191184 Source-to-Destination Delivery az1ilumsdadoyannddsdumaldsdsmlaema
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Network Example

flagetiayaain Node A @ofi Physical
Address 10 uu Network wils 1éo Node
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FIGURE 2.11 fet1evesmsdaiudeyasz1ing Node aunma A ldalmens P dsegaiunioniom

‘ﬁuﬁ 4 (Transport Layer)
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FuRezaulunisde daya an nseuIums (Process) siungladds Process dananie seg 2.12

Port Addressing #a msritmuavinaaa Process A4 (1 Node fiviana Process)
e Connection #a fienudnmaizmsifiausdassninonsdotiaya
e Segmentation/Assembly Aa msusdiayaidunautian uasdauEaalvai

¢ Flow/Error Control Aia nMsmiuaAuaaMwuasnsiy/ae (aae Data Link)

Process-to-Process Delivery ifludnwaiznisvinonuaady Transport Layer Taadiayatingns
(Message) 52w3ne Process fiune uazlaianislag astiadiu e Transport Layer fiagain tu
usiaz Node anafivaie Process vinonuwsaudu'ld dosuil 2.12 dofuesiasinsszumunena
uag Process 3ani1 Port vieliFangandy vauneay Port uaz Logical Address (12iu IP)
U1 Socket

o

lunsdlidiayalu Process wilofinuialuaiiAullaiadasfinszuiunisutiv (Segmentation)
Message flusiutiandl Node éiung Fanin Packet uazi3auGey (Assembly) Packet dagdiu
vl Message uatiufiguysaiil Node daranie iialiussaingussavddona Protocol tu
4fu Transport Layer azdasfinsaimuasiduuas Packet auiidsinglu Message 1au Gogul
2.13
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Message Message

An internetwork

s : Network Layer N
& Host-to-host delivery .

: Transport Layer
Process-to-process reliable delivery

FIGURE 2.12 iwnfiauaainnuuana9szninetoyalusgdu Node 11825841 Port $3fe904r11 Protocol #19 Layer il

From application layer To application layer
I I I I
A Ry PR
\ Segments \ Segments
| Data |H4| IData IH4I | Data IH4I I Data |H4 IData H4I I Data {Ha!
l | | |1 | L | L I [ I
Transport t t 1 ‘ t ’ Transport
layer To network layer From network layer layer
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FIGURE 2.13 wihiidiayues Transport Layer IdunmsnteToudeyaszning Process dumalildalatensedraauysal
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Transport Example nsgvdiayaann Socket (A, ) 1dév (P, k) 37uiu 2 Packet ugnasag

Application Application
layer layer

Transport Transport

J|k| layer layer Data-2]|J |k
Network Network _ [[Data-1][j | k AP
[Data-1]|J [k |A[P| layer layer [Data-2]|J [k |A|P
+*
T2|[Daa 2] |k|A|P|H2| Data link layer Data link layer ‘Tzl[r_lData TRIE AlP 2
—|r2{Daa]j [k[A]pjH T2 [Dawa 2] [i]A[P[H2[

“m)

FIGURE 2.14 dpd1amsdadoyann Socket (A, j) 18 (P, k) §11491 2 Packet 1@1n Data-1 1182 Data-2 aud ey
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ifu 5 (Application Layer)

vihnuthiiaudasesnined iy Network #ung Application Software 6199 1u E-mail

(SMTP) Telnet uaz WWW (HTTP) iilusiu sfogalfi 2.15

User ﬁ

A

User #
1

SMTP | | Telnet | ,,, |HTTP SMTI? Telneﬁ eeo |HTTP

| | | |
Data H5 | Message Data H5 . Message

|

¥ T

To transport layer From transport layer

Application
layer

Application
layer

FIGURE 2.15 nrhiid#yveq Application Layer launmsisennasznineg 14 Tastimsuann/asudeyariy Protocol 1u
v

U Transport Layer

aqszduifurasuuustaaviunasiin
wihzasusaysauiiuaay Internet Model shunsassdlagofl

1. Physical Layer 5u/&9 Bit Stream sswingdanany uazfienudadmuaiiiimdag

2. Data Link Layer 5u/as Frame dayaifiavinnis 5u/geszwine Node (Hop-to-Hop)
3. Network Layer §u/g9 Packet 5211319 Node dumna'laléio Node daans

4. Transport Layer 5u/g&9 Message 5¢%319 Process siume ‘ludodarane

5. Application Layer iiausaszwinogliAuiesazig

wuuRnaay OSI

wuwdaas Open Systems Interconnection (OSI Model) fivtovaia 7 Layer adnafu Internet
Model nan@a §i Physical Layer (Layer 1) aufie Transport Layer (Layer 4) tiaoualdunsn
Session Layer (5) uag Presentation Layer (Layer 6) s¢wing Transport Layer uag
Application Layer (7) 1nai

e Session Layer Sufinziaun153t3u (Establish) uagquasnun (Maintain) n15160ausening
Process

e Presentation Layer Sufinraunisuilatiaya nsidtuazaansid uaznisiivdadiaya
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wuuinvia

1. aBnananns Peer-to-Peer Process nwadoiuil wianansiacing

2. msudvuuudiaasnsiasnsaanduddudiu (Layer v3a Stack) fidsslamiadgls

3. 'TCP/IP Suite wrivardudfuaaniilu 3 nan adinavihiiuasusazngu

4. wanuasAnuuanawildutiasznite Data Link Network uag Transport Layers 1u
Internet Model snwadouil

5. wsununlanisaialaudayasenine Node u Data Link Layer fofiuagfu Network
(Physical) Topology ainsatingilsznau

6. @nendnmeuy uazdanuuauas Logical Address (IP Address)lu Network Layer

7. wnzuglalumsszusiuviouas Node usiag Node Tuiaiatinadesiniugassio Physical
Address uay Logical Address

8. msAmuannary Process (Port) Tu Transport Layer ianusdeyacingls

9. @nm wiauivadunamsviniuzas Protocol tu Application Layer 1 1 é2aeing

10. @aanuuy Protocol Maglu Application Layer Tu Internet Model (anal#i UML Model

sznaumsaginanisvinouaad Protocol Aaanui)
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