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c..f,.% Layered Post Model

Sender Receiver
a a

3 3
] 1

The letter is written, The letter is picked up, | .~ A5vinguly i
put in an envelope, Higher Layers removed from the o Layer Léendu
and dropped in mailbox. envelope, and read.  favaanAdas
P AU :

The letter is carried
Middle Layers from the post office

to the mailbox.

The letter is carried
from the mailbox
to a post office.

i Layer gofiuly i
t Tdusn1937n |
i Layer MenAIN i

The letter is delivered
from the carrier
to the post office.

The letter is delivered
to a carrier by the post
office.

Lower Layers

The parcel is carried from
the source to the destination. 3)
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aadutu (Stack) vavnsdassdayafifauldunlutlagtiu éun Internet Model
(uvasvanaaanin 7CP/IP Protocol Suite) divilsznausmae 5 Layers aag

Taanluweay Layer dienuaianisvineiu (Function) uazuiiadiayanineidae (Data
Elements)

Topic Outline
5 Application I

e Peer to Peer Processes
4 Transport I e Functions of Layers

e Summary of Layers

3 Network
** 119 Node NnAan2ay
( . ) I Tun1s8asdnsdaua Al
2 Data link = J=-=----- - o -
Internet Model anaazil
Wiely 3 Layers usni'la
1 : Physical : I
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Peer-to-Peer Processes

nsdass seuinvusas Node azflunistdnaunialu Layer fenduivindu ére Protocol 1
fienuawnglu Layer 1w — Flexibility taiu n15 Set Internet Connection Tu Windows

Intermediate
node

=

Intermediate
node

="

Device

Peer-to-peer protocol (5th layer)

Application ’J* ———————————————————————— > Application ’J 5

“1 5-4 interface Peer-to-peer protocol (4th layer) 1 5-4 interface
Transport  fe-———""""""""""“"“"“"—"—"—"————— > Transport 4

™1 4-3 interface ] 4-3 interface

3rd 3rd 3rd

Network —>1 Network ——-> Network — > Network 3

™ 3-2 interface ™ 3-2 interface

: Z2nd : nd : Znd )

Data link — > Data link ——-> Data link J<—-> Data link 2

™1 2-1 interface - - - ] 2-1 interface
Physical I* — > Physical I<— =2 > Physical I* 25 Physical I 1

Physical communication
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- Telnet math.sut.ac.th

Folder: INBOR Message 8 of 1% TOP a

Date: Tue. B2 Aug 20085 11:23:22 +87688 .

From: Wipawee Usaha <{wipawee@sut.ac.th>

To: sarawutPsut.ac.th, rangsanlsut.ac.th. kittiBsut.ac.th

Cc: tongtalPsut.ac.th. cprommak@sut.ac.th. ralsut.ac.th, chanBsut.ac.tl
thanatchBsut.ac.th, phorkaewBmath.sut.ac.th, wusahalieee.ory

Subject: Update on ISWPC 20806

Parts Attachments :

clpace pref 0 ng =
he—microsoft—com:office:office

ed to inform you that we have 163 paper submissions,. with 9
bmissions to date.

[Already at start of messagel
¥ OTHER CHDS M UiewAttch HextMs 9 HextPage Undelete 14 Forward ht

+

fAlagvnsdadnseara E-mail

W18 g5u/|etiaminu Wy E-mail Applications
f&aa1sAuala Protocol SMTP

Nldaruudndia Tdudnisuasg Layers  daad 'l
aNaTGY KU Interface Taavioaasile'lidiag
nIuNEasdaan1svineunag Layer fnsedu
wavdnilonily — Transparent/Modularity

§

Interface:

Data & Services

LS

@hotrail.com

f<n Reply | 2 Reply Al | 1< Forward | 2€ Delete | B2 Junk | 22 Put in Folder

Fram : Julien Nahed ) 4| ¥ | K| Einbox
<julien. nahed@gmail, com =

Sent Maonday, September 5, 2005 12:01 PM

To: "P. Horkaew" <mjaow@hotmail.com =

Subject : tManual delineation

3

This connection uses the following items:

fg! Clignt for Microsoft Metwarks

@ File and Printer Sharing for Microsoft Networks
BQDS Packet Scheduler

|l nternet Pratocal [TCPAF)

Connect uzing:

A8 Broadcomn Met<treme Gigabit Ethermet

v
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4 “g An Exchange in the Internet Model

1. Network Support Layer (L1, 2, 3) vinuiinfisan1sanalautiayasyning Node

2. User Support Layer (L5) vinntihidiasiadugld anumgaanvinifenen
3. Transport Layer (L4) vinvtihidseautiayaiindy 1 Yag9lviagiusduuuiinaui 2 1416

| il
| 1.4 data H4 4
| [.3 data H3 3
T2 i [.2 data | H2| |2
| 010101010101101010000010000 | 1

Electromagnetic Signal

O

2

1

13815y
vinay'ls?
I.5data |[H5|
L4 data
L3 data H3
T2 L2 data H?2

010101010101101010000010000

Transmission medium

)

S
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e Layer 1: Physical Layer

Layer 4l Suanaulunisge “naauaasiia (Bit Stream)” ann Node #ily lifvan
Node iy uazuanannil fevinntinieny

< dadiivuatdvna/ Wi aav Interface way Transmission Media
O Tueau warn1svingu uag Device uag Interface lunisindudiaya

From data link layer To data link layer

¢ T

101010000000101111001 101010000000101111001

Physical
layer

Physical
layer

O BFEH- )

Transmission medium 10
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e Layer 2: Data Link Layer Fufinzau n1saiuaunisanataudiayasening Node ia
UsgANEMNGIFO Taavinutinn

< 1A3M5IRN1T ANsldaInae (Access Control) e nallag Tunsaliinisideiusindu
& 5ty Node éa'ld (H2) Tunsav Bit Stream/Frame (deu. daranie datiuaniaaazing)
@ MuaNanIn1g luauavdiaya (Flow Control) wasudlatiafiawaira (Error Control) (T2)

From network layer To network layer

Data link layer Data link layer

To physical layer From physical layer
11
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"‘w,,, Hop-to-Hop Delivery

End system
Intermediate M

End system

Intermediate = >
system

P easss N Intermediate
system

E
Hop-to-hop delivery | Hop-to-hop delivery»\(Hop—to—hop delivery»‘
- >

A B

E
A I Data link JJ ﬂ Data link JJ Data link A I
| |

I Physical I Physical I Physical I

Hop-to-hop delivery Hop-to-hop delivery =~ Hop-to-hop delivery
12
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gi% Data Link Example

a1n31l Node #10 dagnisatediayalids Node #87 wsitilagann Node usagiiiausia
g8l Link w#ie (Bus Topology) S9lsianiilugiaevin Hop-to-Hop @etiulu Layer
sutiilu Header (H2) S9seytiaoud Node éiumnd (10) wage Node §a'lal (= Node
Uaraniy = 87) au T2 agld&1niun1905334u wazwn'la Error

r r H F r
10 28 65 87
T2 Data 10 87
y / \
/ / \
Trailer Source Destination
address address

UNIENUE UDANUINELRUGUNII-Uar1an9udd H2 foussadiaya Header &ruduq

AAndudn usazdelunarnaluig 13
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e Layer 3: Network Layer Fufiaasaulunisgy "2aya” ann Node 6u
n9'ldély Node darane (arxatang Network 16) Taasuysal

& Logical Addressing @a seuunisAiIruauNaLaUsILiUg (229 Node)
iWa g unsananuas Node 619 Network 16 (taiu IP Address)

@ Routing Aa szuunsAmnuatgunatladdiayaannfunig-daranig

From transport layer 161.246.10.21 To transport layer 203.158.4.163

|
1 [
Data H3 | Packet Data : H3 1 Packet

— = = =

Network Network

layer layer
To data link layer From data link layer 14
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Intermediate ez N
system

TS U Intermediate
system

T

Hop-to-hop delivery | Hop-to-hop delivery»l(Hop—to—hop delivery
-« >

End-to-end delivery

B E

A—-‘-.
A I Network I Network I Network

I Data link _I_I Data link _I_I Data link I
I Physical J_J Physical _J_J Physical I

End-to-end delivery 15

> | Y
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Q Network Example
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gratinensdvaiayatutiu Network

L (o[ 020 j Jiagediayaann Node A 4isfi Physical

20 Address 10 uu Network wfls 119
Node P 9fi Physical Address 95 uu
an Network wile

tiiavanatiunisgadinu Network 3914
g1u15ald Physical Address 4ivdndia
w1ty Network tigawviniiu 16

Bus g1u5ufieny shwidd Node wazanwun

[ 95 66 P |A[Data]| T2 <—| Logical Address (A, E, F, T, etc.) 3914
= Node 7iatjsing Network fu

16
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c.i‘.% Functions of Layers (1V)

e Layer 4: Transport Layer juiazaulunisay “daya” ann nseuiunig
(Process) aunv'luey Process darane

& Port Addressing @a a1sAtuuanunaLay Process A4 (1 Node fiviane Proc.)
& Connection Aa fitnudnwarnsiiiausaszninenisdetiaya

& Segmentation/Assembly da na1sudviiayatidunguean wazdauEaaln

& Flow/Error Control #a nsaiuauALAIWUa9IN157u//9 (Aane Data Link)

From application layer To application layer

/
7

4 e f
o }' ’ ‘
{ ‘ ‘ \ Segments \ Segments

__1

Data ,H4J| Data ,H4Jl Data H4'
| ] 1 ]

Data [H4 Data |H4 Data |H4
| | | |

Transport Transport

layer To network layer From network layer layer
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&5 Process-to-Process Delivery
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Message Message

s
SN
,{
’ ’ P ——
/. : = ( An internetwork )
r P s s
’ AT, T
rd ]

' Network Layer N
‘ Host-to-host delivery N

Transport Layer
Process-to-process reliable delivery

ansl §9Lnainasaediayannias (Message) seuinedad Process agtindu o
Transport Layer tiladann luwsag Node anaaglinairaqg Process vinvuwsandiu
AU F9AaviinsssununaLauuad Process 1aanin Port wasuinn Message fiuula

IaiAuld anadasfinszuiunisuiv/Baudae Message wflutiu 3ani1 Packet s
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Transport Example

= Port aunny

J
k = Port daranmy

Application

layer

Transport
layer

Data-2

k [A|P Network

j

layer

v

T2

De ) [KJAP

Data link layer

T2

D1 [<|A|P 12

Application |

layer

Transport
layer

Network

'

layer

Data-2|| J

Data link layer

T2

|-U

T2

P[H2

H?2
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e Layer 5: Application Layer vinviihfdiaucaszuinesil2ifiu Network
WIun19 Application Software 61vq 12iu E-mail, WWW fluau

@ a

User /H\ User #
L 1T

N N N
SMTP | | Telnet| ,,, |HTTP SMTP | | Telnet HTTP

3 T

Data H5 | Message

Application Application

layer layer
To transport layer From transport layer
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login: phorkaeuw

Password

Last login: Wed Sep 7 12:56:86 from 282.21.146.1%

Sun Microsystems Inc. Sun08 5.18 Generic January 2885

R e e R e e e T e R e e e e R T e T R e e e e R R T

=*#x%% llelcome to the Mathematics network seeex
— Buranaree University of Technology —

w*xxx math_sut.ac.th iz a Solaris server punning
on a dual Opteron 1.6GHz ~# B8 GByte RAM system

To get an update on news and installed software start
netscape and open the location
"http://math.sut.ac.thslah"

finy comments or guestions ¢
Send mail to sysoplmath.sut.ac.th

I EEEEEEEEEEEEE]

IEEEEREEEERERE]

Fle Edt View

Qe - - [¥] 2] /

Favortes  Took  Help | &

) z
Search i

s ] -

Tools  Help

~10/x]

My Skatus:
w 6(-_- +)9 wiia% -... (Busy)
& Click here ta jain the Customer

Experience Improvement Program.

2 Dther Contacts {2/23)
Pakorn “*; (Away)

‘i arlgmnuan SMU-a.....
& - fiuer - {Offline)

& am so dangerous (Offline)
3‘ Amor Amor (OFFline)

& BEM- Hasu Mo Hana {Offline)
& Grand (Offline)

& MG (offline)
& Man (Offline)

+ Add a Contact

& (Semibaziaos ittle wage, .
& 4292 430Manis §1057 ...

& I'm stay here {L} <) {Offline)
& I've been through Merry-go.,

-4

.z phorkaew - phorkaew@math.sut.ac.th - WinSCP

Local Mark Eiles Commands Session Options Remate Help

o008 mEe md|es

| B ‘Lin)s
=

EUmsn Virtual Tour ENGLISH =

l— Search

© wrw © auacth SR8l

Address [ ] http:juww.sut ac.thinewindexth, himl

—
/1 _ n«—% uadnmaumnalulaiigsns
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T

nu=Un wna
Anwide una
doyadsuundne
doyadrsumuEin
dfjiiufianssu | amsiaiu | awfianssy
AISIRAISEMIN
wangraviidnaau
e-Learning - §
A @ AaEouAvaHanuTEawRss d i L
EETIER e Y ANTIH IS MSIAMSUADURSESAT UNE FDEEIAYIIIIA .
QL ERET] SUTMAC 2005 new iﬂ.mj. Usean 8udn afnnsud
JuUsEfi A sAE | s i10TUA 28 - 29 sateu 2548 maE w"lﬂg.liwﬁ’ﬂmmiumuﬂ_umn
naawulanuﬂ\mlm"a’uauﬁim Used
L 1) 2548 olitmuednumse
dAiindan mumnﬂmmawmﬁwmi;mﬁﬂﬂw
nanTuTafdsmu . @ The 2nd Asian Reproductive lasahdudnual Twind 10-16 j

[Eee T @

| C: Local Disk

cum

¥ %

Default

(3 phorkaew =

A -
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Application Examples

'ﬁ Windows Messengel

File Actions

3 4

. Remote Login
. Messenger
WwWWwW

.FTP

=10l x|

Mame _* Type Changed Hame Size | Changed
.. Parent directory &/9f2005 ... | )., 7/9/2005 15:23...
Capplication Data File: Folder 5{9(2005 ... | CD.mozila 22/5/2003 18:1...
) Cookies File Folder 6972005 ... | [D.ssh 28/5/2005 16:2...
[iDesktop File Folder 6(9/2005 ... | CD.sunw 28/5/2005 16:2...
,* Favorites File Folder S/9f2005 ... | mal 7/9/2005 8:4.
CLocal Settings File: Folder 5/9(2005 ... | (Dmsdos 24{1]2005 23:
My Documents File: Folder 5{9(2005 ... | C3public_html 26/7/2005 §:39...
(AnetHood File Folder 5912005 ... ﬂ.addressbook 0 26i7/2005 §:56...
CyPrintHood File Folder sf9i2005 ... | [E . addressbook.lu 2,285 26(7/2005 B56...
(recent File Falder 6972005 ... | [ .cshre 151 28(5/2000 &:03...
CsendTo File: Folder 6/9y2005 ... | [&.pinerc 17,025 1/9/2005 14:27,
[CStart Menu File Folder spoiz00s .. | B profie 144 28i5/2005 16
D Templates File Folder 5912005 ... @DUI.]DQ 4,254 7/5/2005 16:47,
CIWINDOWS File Folder s/9jz005 .. | E]423301 3 Final Digital L. . 134,144 15/8/2005 13:3..,
| NTUSER.DAT 1,310,720 DAT File 6/9i2005 .. | [Ejecture0la.pdf 994,550 §/3/2005 §:38:19 -
] ntuser.dat.LoG 1,024 TextDocument  6/9(2005 ...
[ riuser.ini 178 Configuration 5.  &/9/2005 ...
Q] winscp.RND 600 RND File 6912005 ...
< | 24l | 1|
0B of 1,281 KB in0of 17 0B of 1,203 KB in0of 14
. FzRename i F4Edit 53 F5 Copy 3 Fé Move [ F7 Create Directory < F8 Delete 24" F9 Properties 1. FLO Quit 2 1
40168 2188 al @ 5 ees SFTP (3] 0:01:03 Y
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Summary of Layers

To provide reliable process-to-
process message delivery and
error recovery

Application

Transport

To allow access to network
resources

To organize bits into frames;
to provide hop-to-hop delivery

Network

Data link

To move packets from source
to destination; to provide
internetworking

Physical

Function 2avusiaz Layer #5166 vil

To transmit bits over a medium);
to provide mechanical and
electrical specifications

e Physical 5u/dv Bit Stream szwinedInae wazfienudadinuaiiiiaidiag

e Data Link ¥u/&9 Frame diayaifiavinnis $u/895¢1319 Node (Hop-to-Hop)
e Network 5u/89 Packet 531319 Node aun1v'ldedy Node dareng

e Transport 5u/&9 Message 534119 Process auny ‘lddvdaranig

o Application \Hausassnineglifuiadane

22
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7 Application I Open System Interconnection
6 Presentation I «
Data translation,
_ Encryption,
5 Session I Decryption, and
Compression
4 Transport I :
Establish and
maintain
3 Network I interaction
between

2 Data link I processes
1 Physical I alunianuin C nnuilvdazau

23
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e Network Reviews
e Layered Tasks
e Internet Model
— Physical Layer
— Data Link Layer
— Network Layer
— Transport Layer
— Application Layer
e OSI Model
— Session Layer
— Data Representation Layer
o Exercises (vihuuudnkanaun Multiple Choice Questions)
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