PRTRPS PV

]

¥
a
3

Wdg

]

G G e &Y Ll

alea adly bl a¥ladl (e dauda




el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
SISt g S| S¥ Lo (oo dadda 3 (o191 5 o
+8yldand |
gz Leanlead Loyl i yailly eslmally e bledl YL galing puals ALY

EIRVY

ole b 1als coyuill & ymn s sl oia Jeiesd Lanie

bldl eV laily cilenall dabtizll o181 Lle Cajpat] -

s il Dl cligesll Jle Cayanll -

sl Gl sl yulasy colodl @lEnid Jle Cayatll Y

el il oha Led aniiod (all ciliaball e Gaputll -

lemal! s Jhasd Latinll Luas ,dl 2abeddl Gle Cayutll -0

sgllal! ¢ 1% Ggsluwe
JA e s ylasdl sl o] i Ja83 Y o

olelel +hudal ol Gligine okt v ikt ghgil| Syl

2 Bk b (S Largd
Jeall 2 dleatl el i) 2uas

10yl | Qlllate
Adladl ol el pea Sl



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//

dedda\ -\

s yailly a9ty ecalond| culsmig liludl WLl Guly (alis (o par agdies s gl o2a 2
Taglly bl YLl g J oY) dagll 15 alge alel LT Lin das s Lgiiail dpala (il gLy
leghl o0 o dan 1 L o B daglly Conalodl cilEns o 250N

Data =bldl e¥lasl of Data Transmission bl (el )3 peed adki Ls i
OF W¥iady 39,8 Legin dag iaa=ll 2 &nly Coulstl s it (ol e Communication
J&5 9T Jals Ldee " Leh Jlandl 138 2 rmasil] god SBLA Jal s sy S L2 255
O Gy @bld! Bl )3 0T dod Canpaill 13 ey " Jluail Alugs Olad )5 cniasg 6T o bl
fansiad| 55Vl £ 0 Ol Lege 25 adly (oniadl) (raBge oy il Jlaasl sl gnidaslyie oius g
e dde 399 cenladl A5 S 382 Ledn cenls of JLiall o @S 3igal o cilasgll ol 2
Slamg £33 Of Les «pilia pud ol Lrilie dolisy ¥l (g&mg dad (liamy Gy Aaylyll el 1l
1 aliylall ) lads 2LsYL ) Loy Al allal sieal o paisy conladl i3
Jeal 3 Ca it Lyl ciad ) 3l 2oles cbladl Jul s ciliasy Joid Leiy (i8aall el
Sl @bldles (10) 4518 duad) slael Lelidd @ ol Ualall claglel] clily 45 auazy @bl
Y 0 Sy Terminals coul=ll £ )l ealus s3lg ygeniug g yEailly conlsdl 591 e jouad
Ao Leigs LISLS sie eilagenytly il gn g ygntlen dead Il pud liladl Jods

Ly dady s celadl cilencd e Jad ] s 58 Data Networks clbilod! eulen o Wi

S issiall oia yue (Lued )yl 55ea VI BBl Jads 1) @bl elas g oo calaglall Jals”

iEsd e Jeadl yuad gge Computer Communication cewlstl c¥Wlaail yosd Lai
sLidy 5yilie cnlagiye BLSST clgn ol (Hle T 0m wlaglall Jols * @0 siady oo el
e g g colol il 322 Ledn (Al e cpdagiye of (Oniladd ) paBge G S Jluas!
Jo laglall Jold Gle puaidi ¥ couladl dsmd alge O] oo dadd ¢lhlea ud ddaylyall cilus o1 (ya
Lo o= el dmd Js ol clllyy ol An Bl jalae 20 58V Jie Iy il Jods
el Aty el Jlall JSo G 5y el YLl 2 ggan




el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//

LS Y -

Filawg IME oo Lgiw e ddayl,itl Nodes clus gl (e sae Ll Sle d6a i) Cay el (Eman
oin ye plall 2 WYy len Lad ologlall ol i€a.all sia asdiy cdabizll Jlaiyl
ole 5505l @y i gnentyl ety eilaall " Leh Cayadl 10a 2 clus gl sy A Al
33Ty (sl Ly ccalidl (ally uasadl okl Gl Aial cpay " @laglall Jlidialy Sl
badyy pandl lgan o alaglall Jols le 35080 L 55620 Ll qulallss Jually Jog=d]
3Ld i JLa¥l 5L Lgdde Gllay ally atizel] JLad¥! Jilag JUS (e il 2 Lot Legd il sl
20 o alHLady Sbludl &8 miy Les A5l (onidad) (padga o ad O S Gy Jual 2|
(el LTy Xy gnydl ML Syl gT JLai¥l cilgid Ll ey daiill cnadsll
s I Leg gyl doslas g fuelivall HLeB¥IlEs LEalldl Edl sLdy G yadl aLIY
090 Ol dalizes Jlsmll 2. Ju lly claglall Jold so dsaddl @ilas g oo daslyidly 3geaill
oo .lls pud o] gicoe Lusguni of ipa |ygun ol Ladol ol inad) ol culily o7 Ludila colllms
delgd Jio lgie Bolai¥l (5may 3)lee e Asdd) Gle wag Lo 2 RSN J daol)W) g
ALl ol Gyl ol deLdall iols 53 of el 5T calaglall of culilodl

el il Ladl gla¥i Y =Y -
Q‘.J.:-j.” :\.J.c.yj :\&g&.” ;Lu R k_"l..,\?.” u.\.c. ;Lu :Lu.lﬂ_;\) &‘53? v L"l Q\&;‘uﬁﬁ‘ ga:d.mzt L)&‘“f
P P PE=— V=S | T 20 Pt AW SN AN |

D353y JLai¥! e g LaLad] e caudl ssmy Gl Al o tJLat¥) dssgd -
Slex Jie lly e loloe yumiyy oYL Lapund desias 5real " dlaylall Lgilany
colill Bl s Jie Lol Gamad)) IV cluilly gsa3alilly Jloadly colil Cal !
Lgilas g ool Gully VI lodll dssidy (¢ 3Ll el dssiy il canlll dssusy
D e g Labisll ssla¥l g el Iy 31,01 o aa e JLai¥l daas @28

Glaslall Jola 3uams Lolas] ore udl ssmy ol Asaddl Lo cewlall 15aus -
~dacugio gl uand) Lalel] Sl e Lgilam g o daslyilly culuziall slacly malydl



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

Eilaaladl 2 Llall Coalodl d80d fio bl suilaall (591 536a¥ls (e sl

:\.a.\:czl‘ Q\j#.”j Q\&v).[d‘j u—U‘-‘-“ﬁ

Slaglally Sbldl Jasg duo o5 Llia] (e ol pysmn Gl sl o s Jadl sl T

ol @by ai ¥ datlas sjeal oo il ol dalill alus ol o] 6T 5T JI 25 e

e Lelang Lgaamig ilaglally biled) dxdlany dugd le Lglee patidy Lailg Lgin cilaglas

ismiy « MUX saaidl ailas gy c(e¥yiiwd) ewlall ailus g Jie daliel] JLai¥l dglas
CATM el yue (el culae i5a by sl Jlap ¥l iy cigeluall HLaaYI

Slilans ALl LLas] e Caudl sy Il ASmddl o 1iuedyll psmal] cilsnys —&y
e A il oda ailus g 9Ty daliel] cilideally @luall 2 @Somtilly uuseidly (bl
@bkl Jakas ity (Microprocessor) iagall culalall Gle suciall duad Il 35231
il olsad ialea Ll ol dlial ey @Sl Gulially Gl ciliden o855 Lot
G yEmcaall g Lol sheal calsmiiy Lsadl I DUy Hlal Il @l culaiiy Capsaill 55l 2
o Bl cdlelie 2 qsamilly Hlednn ¥l cileniy H0aWly Llastly 131, @laig adly
g i3l dars g VN ZLOY| cilesidg dadially fucluall cildeal! dapiad pyesill Jolas

REIIA)
oda of sVl Gan 2 i ¥ gVl sia ) olemall e of L dlasdUL sl
o1a (oo S5l g cnesh on dapdl @i Le Ldigs 4] oy (! Lgan (e Aliadie ol il
Tl Bl e dpebiall HLAY! e Jlai¥l dssid anid JEL Ju lad coles il

i) g s Deliall HL3Y! e faldl ollleatl ol saldl Jlasyl i
Lpucans oy s Lkl Eole¥ 2 An Al il gg 5 gl oy JLaai¥1 A0l anieinss o conalond!
ilewslls alaaladly JHLdl 2 Gl JLat¥l dsn s andid Gally coyi¥l sl fie aed
dale sasge dsmh LS JI ol @YLai¥ly alilsd! cluas 20 alall jelaill ol Liad

Gy Lealsil Calina e Lgilons dales quudiy Laliell ciles il §lsl mas LIS (e 3oy
Integrated Service Digital ileleaill 3,0l @loasl isayd " el il sia e

Sleasl dBles @uaaty cdglly agadly cadleaill ismyadl sia ,a559 Network (ISDN)
Lee 5 Oles Lege dlalesd




o991 3u gl i Y€1 paadill|
ISt 50 Y ) (3 et St g & o Y S YL
icm Al Lsltl cligentf ¥ -¥ -
e ity Lt Biligy Aaglyill sl sl oo Lol @il Gans Lo byl <Ly @
t 9 Al Laliall of Ll ol gt

(End User Modules) is= a2 ilgdf «dynadl syeaf -1

nsoyifiall dsm Al cileas audy Lol Al e daslyie cilasg 536231 ola y il
Sllal shea T Lilial ey 2923 Ledly Al e Juups Al @bl s Lgiay < lgie
el Gle Gy (pfmmilly Guball Leaziadl Ewdydl sheaVly allles a¥lasyl ey
Data Terminal ULl i tall ilgdl of HOSt Cavatll jlga Jis souaia ciliacs el yidll
End System 2_,111 a2t 47 « Equipment (DTE)

Interface Processing Modules igigll of inflall s3g>i -

13 50me alge iy Limdlaas agsi Laily clily (i ¥ daylyie cilus g 53¢Vl ola yias
A1y abial crag . JLaat¥! Jlasy cr Beelgll of el LA aum gl o Jooaddl of JLai¥les dea Al
Al ULl Jaudy Jas>d 334219 pasll Slex

Local Circuits id=t):,5u0 2 Jlai¥isbd  -o

Lhis 2. il Layey ol (nsyndldl sl dayyd dd=e Jlail JBluy a9
91 a3l cenlad) Slea daypy M1 Juo gl Juso cclld Jlio gl Spund of dblial] 33guea
2 il pesolall Slex dany @l A a3l WLl Juss o il J3ls L) ismall,
el Holadl @eaally J5ul

Backbone Channel idss | Jlai¥isls -

Sl g o dagys Gl JLas¥l Jileg (e yad a9 TTUNKS goll agas sLEH LiaT e 9
peme 2 olus s of s 2 51900 sae o 3LEN ola LidS aBy Asa Al 2 dgalslly dndlall
s 5T Gosomdl Jusall ¢ i anls lolaes (and! Lgan (e sacliie 3blis sue oy o
eulall yeal ol il claema g @¥adly conlsl 33T dasyy @M1 L jadl ALY
Ll i sae Ll bty oukl o sl

-9 .



BT (R Juad Y& ol
a/mwaug.gmymmm@ LSty L) S LD GYLa!
Lea gnpeslead (o pinie (o 552 o Ll Lglssmag dagun d5mul o (O - )=
Eila gy cnmyiiall Slasg tone gy 2 abaslyill clusgll Jiehiy Jlat¥l Jlagy idaslyill culas gl
JLai¥l By Dol 55000 JLas¥l Jilas 2 JLat¥l By Jich Lein cigalslly dadlall
sl Bgas of dlen |

Interface and

=—| .——  processing unit

backbone communication

channel \
.
gL ! = == - —8

Local communication
channel

Host devices

(IR I == |

s Loyl Ll of WBynddl Slea oof amid Jlinss Lkl o¥lai¥l il 250 Guw Lo s 5l
asdy G| (et @aidll jlen o dnllall sum gy cclyrill slleal ansion ) colldl |
Joo 60 3,50 ol damll 5,510 5yt ol Lol 2 daliall A gy dl eI fidgcmlilest] gms
el das )5 g B pead! LIV Juss of ool sl 2 dlien (ol ey 3,501 095 Leig
oy lall Llgdll o chyaill Slea of aad )Ll 2 deustiall conladl 5508 2 Ladn (aan Louany
paoll 9T Cnalnd! Jals il da 11 B3lhay o Landlall 3us g9 (B puall calb ol uase &l okl 5
ol sl 5,500 Laig cidstl 550001 Ladl 20 oyl eMaentl of i 9oyl @MY Jiady
2 Gany Lgany o yall g 958 day s (01 g ySonll Sl 5T ypad! BLIYI Jiusa 2 Ulies ()93

Aalizel! Hall o by dss

cwlal | 4 Y -
uileall clus ol Lailin dlsiead ] clealsdl e sae ' LT Sle canlsdl 2550 (o yald S
oida agaty JLai¥l Jiluy M e daslydly daliee cilalaeg dalia Solel 2 degusdll LY

-.



9915 gl Jad Y81 sl
a/m‘t,am.,gmmmmm DSty S i) S L) YL
035m0 O o Uil Slallly ssndll Lgin Led jalall 2. l2a¥ly cleslall Joli S|
O Shniia Gles of i degiia oo, ¥ alaminly algll 2loT Lle L8130 55050 cliulsdl Uil
2 yall ol g3l o2 35 SN g el yud g agea sl jsuall dadlasy coloiied! slae] e dsil
el Lol )| 8Me (953 illy (352 0 sl Hlgamy oLi )V 90 Lelae (p5man Y ) clazead
Master/Slave sl aeadl e o
claglall Ja) Blal Hloat Lwleal aelsd LI o3 Y cleaall 2 s cwlsdl aileas

oo aelgall slag
MR NG gf cil g T (939 Blels culaglall Jah ey —)
laglall Cduns dass i85 yae il audaticdd oo Aslsmlie ilaglall Jah comy -V
Lgie J5= Liga o500 Lle is M oleals 5508 -Y
A il T 18 5m0 g deaat] Al ® Lay,bs 3emg -8

aslaiely Ldgig9 809 Ay ilaglall Ja) iy -0

§ el Sl 5y (g yall e
198 Cenlad) lesmidd oL (e 0 54!

el il selass saly -

A Al S5yt o Ll clagdatilly cle ¥l @uas -

OlEndYl ad -yl (yiiie paite gl Guiie 3ygm 2 auslsll dabinll Hlena¥l quas -

ol cuay Loga ¥l Doles 2 culaglall Jals -t

il 35l el cleglas Ll Jomsdl -0



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

el Al ol ulen V=Y -
10950 yolall ol g Cowlatl dsa b sl wie HLaeVI 2 40550 jolaasuc Uyl
bl plles pBgk Ly ) -V =Y -)
tlgie )00 culeaddl ois (e plgiT sae clliag
Lyl ol ales s -)

3o, Mainframes aMaall cluwlsdl Gk e @byl dadlee @0 (Ul sia 2
ar e iy (35 ) cauladl T Lis das DS Sus g ddadh 2 45 50 dandlall o] (T clical!
Slaslge ly @lily Jes=dy L35y ilbile sueldy dabisell Glelasiud de giiay dedeis gal
s allhidl (aBgty 3o b cnsoyudll o doliyls Lllall alssill L Lis Ussddl o W Ll d
(Y V) =802 e 90 e (35 Al canla Il 2 e &igus Ul 2

Host computer center

(Y -Vl



el ugdl i YE1 paadl!
G g G| Y Ll 36 Aokide St g G| DY Ll G¥Lall

/=

viedll bl cules s -y

O Bl n s LS by e s IO (o0 g a1 eladl ol sl il a
~ilaegie bl 51 ~Eee @lnls ) Rl liuladl g Jolailly ZEa Al ieioe asis
dae Jalaiy M) cenlsdl Lalyg Lgd aasd @ eyl pelay o 9o Gyubs wlewls o
5ylal 2 andeiadl (e el dolh aibisme o Gl (gaind lbiuladl dsadn (s palls e dssy i)
oLl Jubaall allad g iy (S 5T Cale cllay 1Al asly oof Gy ey il Jlee
s LA 5T el g 1355 (oo AEmel| 2 el DU ol yaly olls 2 Spuniily 2y ll
ol 6y AEmill il (e 6T whyiiall gl 0T (93 LSLAD dEm 8l 2 onalodl 3]
R o Ao sl colodl 28mis L 53 e Ay ie Blully Ll playil 5f ade
Elealodl Slenis oL Jodll oo ddey ISl ok ik e 3yl claaladl G
ko 3 3 el Al (€ ] (s Eols Lipes el Sl 5 el
AV -)) I8 2 i 9o e e yge

Main frame Main frame

Mini Mini Mini Mini
Computer Computer Computer Computer
Micro Micro Micro Micro Micro Micro Micro Micro
comp. comp. comp. comp. comp. comp. comp. comp.
AR I E=SWA L




el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

vyl el bl sl -Y
~ilacgio ilicla) Lae Jond Gl ilealol (e de gz (o DgEall colda il ally dual,
s sl 2 1 5p0md yilas e 5yl Lot JLat¥ Jiliss 01953 Gy Gipaian ilissln
Sliddl pe @elidl of Golgdl Lpisma ¥ Slhy Loudll wladil e e olsyall ola
NEAEAD M E=WA | D-ER PRV S PE=PLINEN |

PC PC PC
PC PC PC
¢ - J==adl

I il b of dslyegulat LG8g Y -) - -
Joadl of il alssal cakilly Siljedll gdsdl cismpddl Lalegday sguadl
asdl (g Sl plEall 2. (aadl Lgany Jual Losie ism il cliggne o230 gl awdil!
Il aM ¢leil sae an g (s yd ol —pluesue 9T e 5T casmn) Lgalga cloly 4l dsn Al
b gy 00 A Al (L) 58 5ibo) An |
Mesh Topology il J==& -
POINt-t0- ¢ 55 ¢pe Jlaail 5Ld Jany i 3usm g JEo cnlen il (o unnid Jem il laa 2
ilaie (st dama ol sumg JSo of olias 108y 3 Y1 dn i) cilus g e sus g J<=) poInt
A das M L350 po @S b g aluseinl (o A3 Gle ()3T dama gl sus g S50 5 ydlia
ol A e ol 1as g Slaj Juwe gl cdluss sae oo sl ailus g sae o) Lilss
(0 =Nl 2 onee 5o LesoSlac it

-V o



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-

o2 (s edbosll saey Newblasll o culasgll sae oo Ml olad anzias 1l Usladl

:gAM«L\‘.Jo-}”
M = N(N-1)/2
(R
|
- ‘ -
==, ——
CEh R 5
) el
dalesiils e
Al eyt de s @
camyillg MYl g @
1 g
olesmill e g oill 138 Jamn Les §)85 dayy aulgidl zLlas Y syl il sae o)) Llss @
oles it

-~

Star Topology =il Je=atf -Y
“eeme) $rEm e @S Hlea AAdl Gilus g e dayy @ lss Al e paill s 2
by 6 e W eI (G350, Sleadls sum g (S5 o calh Jliail jes cllin gy G (Juuse
Gl il el Sleadl 1aa Gaple e W] (53T 50 9 (L 3 pdilin Juald O A5l Ol g (s
(U -DJ=E 2 e so Less Jagl!l 5T Jsmmdl H9a0 asd

-\ -



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-

1 el
AL Lo g1l Za3dU1 cdlan gl suc A3 @

[ J

x5l el 2 ism il el g s 53l @lane 39 gl |pla Juiilly Bluaall U ggun

tguall
el culeni il as fle dalesz)| o
Gyl Hleadl Jlass Dl 2 Jaall e dsmldl (a3g5 @
Al @smig 5 )laly Jurdid (35 e J9Ssig e Sl il @
Tree Topology s y= il J==& -Y

By le i pmddl JEmd el JEm il e caling clsndl e Jmadl s
Busg Gl Gy A5l £50T (e g0 S A Al £)0T pes 2 nSaml D)o e pand
Jai asd Less L Lol cilusgll e gema 2 @Somtlly 31,419 5)1a¥0 a9l ()3T @S
JEall 2 cnie oo Lo inyo | esamill sumy oyl (e imudll Gilusy pen I Jila !
v o-Y)

-\Y.o



oI5l i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

H Hub Hub l

=

— ==

el
gl Ugges @
s Janll J3e 2ilems] @
t aguall
s Jhae 3351 43 Coo il (350 1) esmmtll Hlga ool s Lle A5 Al Joe agliay @
Al ] pans Jpe S Slen

-\Y.



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-

Bus Topology jutf of el Je=atf -¢
J=idl 20 Ll cpoint-to-point ¢l (e Lelss yaa aleall ialul Jleaadl J
a g MUIIPOINt ¢ 9l (e Leiles yams Juulydll L3 e d5n il eilus g pdes ol sl
Dolas Gyl e dsmdll (g yaall sgeall LGl susly Jladl sLidy ddadpe i il clasy Js= o

A =N 2 e o Less Jus s
1 ]

-—irs o B
Cahle end Tap Tap Tap
A=y s

1l yued |
Olaed jndg gt bl
gyl sas g L3 sga g HIa3 LY (gslanll Jen il dbolewy @
Asm sl Jaas e 8l G ismall ) sas g T dals| of Cals saey @
alasiuly (5 (S Assddl cilusy e sasg L;z? 9l Al I Jeaudl ol zelsll @
Al i el el Joso 539
1 gl
Jeall e il (b ) gag )l JLai¥l 5B 2 Jlae T ol plad T @
Al M e Lo le gAY sus g st (p5man o Al @bl Dy a3 Y @
YAl gl aa dsm Al alaseil alal pdaton s HUSTEM same by dnn Y @
Jlai¥ Ldae (4o

M‘%:\_\ﬁ)ﬁ 29> 9 pde UB%JJA..J‘ dj.ﬁﬁ NN Lo ®

Canial | yla) 5y uloload Laslotial ic Aol 2 5,La8! uiiad 3yeai oLl I daladl @
JLai¥1 513 yue culaloall I L yLEl s 5,LaY)
[ ]

&éZbﬁd&%@M&k@ﬁjwmabﬁ Jpjal&g&ﬂuﬁ&}d‘ ‘._.\.Ac_d.!a:e
- V¢



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-

Ring Topology at=tf J<sitl -0
Led J285 Coo Jro sl 5Ly A il ilus g U5 o it @ ol &l e podl Tan 2
sty hEn ES dale Y pirine Lo (o ASmdd) cilusg e g SS9 15,500 of dals Lgiu
s sll 1 10Emay 6,515 e Laladl I Lgisle] @ amly ool 2l gl o2 e 5,01 5,LaY]
sl e SBL Joo g slay ddaall ois sty cdudl dasll JI dal i Leals A
(A =) J=ill 2 e so oo Jgo ol Ladbw (10wl LILg (Pl ¥ Huuas) @bl

1 el

o Il e Jul suad Lgilals @
A i) dagd Ul 2 s sl doglad cpa Juld sue ) L@l ls @
o

Alasiuly yEal ligaes (say imdll @ling (e 3amg Y of Lll JI Jsaadl 5f 7l
A il oigy Gl el S5y
1 gual|

L840 g Lglss Asn Al Gl (L ySlgn gus] ol Asmdd cilus g us] 20 Jhae G (3] @

Jeadl e

3Ll Tyl JLatY 5LB 2 Jlae of plad Eoim 13] sl (pe AEniill (g3 @

A il Aa iyl clamdl sue e Julyill sull eyl Colis @

A B g b Gle eMY sus g ST smia Cas Ayl @lBLall G yiw 3925 ane @

-\o .



91 5u g il Y€1 el
LSt g Gl &Yl (s oddia LSl g &l & ) (]
DAYl gl aey dsn Al alusial Wil adaton i HUATMY same cdg dgaganc @
Jlai¥ Ldae (ya

: Hybrid Topologies L1 of wlnatl Jesasl -1
runtin JEn s D Laa Tpnin JIE T @l et sl3al ol Suiun clenrd sue JuaB Loic
il Jea il e JEaadl 10 wosd! el o8 5pdinll cilen Al ol Joo @iy yuss
(ORI PR EWA PRIV PESE VeS|

Star

Huhb

Huhb

=1

Star

Lol pastl daliuolt L3ag ¥ =) Y -)
) agmall oha lgws Lan Ll dislyaadl dxluell L g1l sue | loudd] ernd ae

(lasmay -l of —55l8 o -isalea of Uoy ol —doue —lwise o — i o —cassa
b ke

Local Area Network (LAN) fdad! culst) isa0s -
solaall 33ga Wy clbinlsdl o degame LT Llo Lgan,ed S ddsll coulsdl isss
Al (e Gl o330l 6355 Eat and! Lgdany g dlialia o3&y hadlly dandlally cilalalls
Jelas ol Lasls Ll 5T (ol Gie Jie 33game L8ljaa olae 2 isnidl ol ol
09509 yie .3 V0 e JBT Loliwe ] Asa il ola wied U8 diwwia ol (opladly salally colilsd)

T



9915 gl Jad Y81 sl
Gt g GO SY LD 3o dodie Gty GOLed SY LD GYLH
//

Usgur Geioiy Lglamy (o Boladl ymdl [lah dlle Juul )3 ey Gulodl 280l aemis
Am Al jalne Bl Ay e Y1 Buisdy Am il e o bl Joliy Jlasyl

Tyl o Wglaay (GatidD) oyl Al JEm b Coumy Lol caalal il ¢ iy
o O =) il A il Jlat¥! el gid iy Jeolyill de p o CUAEs g ifnill Jaus o]l
ddsdlies dl el lhzs

2
o il . , ) ;f LE
szl &
28 &E-E-RE-

a. Single building LAN a_. I\ E

Eackbone

b. Multiple building LAN

L el N9

Metropolitan Area Network (MAN) ioull coulstdl oslen s Y
o3b dacugi @B O Goapall (red duladl ASmidll Lasiias sae 53l cdgll Hare @ 13
e Libme LV T S1cie¥l 12 Gles 3ls LIlal Lgin Lva a Le ] a3 5n] 2 il
Iomd 5T L6l 25l ey Lo Bi35ms Las Lba) @ Spbin il e J] dmll 85500
51 U Lesle ol pmsn Line Jedid W5a O o Lo |yl dewslall i8m0d of (gpusall Lal
G 5y i 2 Lae LANS ol culaidll fya soe Juo gt oo s Jlie issles
Lable sl of LAN fdme ismus 5 LAN flme 2528 (20 o dedsll jaliaall pne,
Lt JEo Joim 5 Lainsd Sy Lioke 2 5,850 31 L) Gl il ] ] riomy Len
Buslgddne i & 2 Al
Jeol )3 @Vaae @l Ly dols LSl ol alsyd Lol e MAN Lol ciles il
il e il 13 Ualazea s VY - V) sl idle

-\V.-



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

Wide Area Networks (WAN) Lol il ciles s -Y
la> 5ps duslyin ulabics 25,8000 LANS fladl cileniall e icgome Juogi dic
saa Ul ole Big MAN i,0s 0w isss of Big LAN 5uss ides isa0d d545ma
ey s oy Jealyill e L oo Limgly TnlesiW) Ll (o las i (0553 culm
(wbly (J=d 20 aloledl Jold Loleas o5 Lpisoay dansll i ddl el is0d
cisales 5T Ugs Jodd ud dacld Ll cilalas U5 Glld jid g Haumy calbpng (aligoy

Bhlie of cilalae 2 Teasll aomall HLanY Ly . ales Ll 5i (bl sae i 505 i
SlEmyi (e 3yape Uoglad A€arll ols aniind LalaBYl Lol oo 4l suclie Lalyis
Hlaa¥l eles s oicPublic Switched Data Network (PSDN) bl dsss of ceal ]!
Prgdme (9Emis dwagEma ol dale laiie Jid e olEaidll sia Ll Lo Wley cige liall
ol Jealyill le (s Lgalaimin¥ Loaly 15 all Lapue aied all cllial] Jolal 1,085 de youll
OF Vel desiia )il Julys @led aniind e bl doslanss 53gumll i ol

-VA -



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

Jlay¥ Leaziadl X25 a3yl Jood dsady cdladl eyl isads el
o) pmldl slaiadU Ipdats iacsl] Coalond! culemgad il Lomidl Coyuall ¥ o abilull
tlgie 200 Lacsl) A5 ddl jue ULl Jluy¥ e pite Jleall b anzios Leils culen il

Leased Line cols jails das afusials yald! Jlas¥l oz -1
1y i JLa¥l elgid 5 Gl o 2SIl Leandl e BLEYT i JLaa3¥) LS e g ol 128 2
o Janys lils 6 ol 0Ly ool e aBge o @3lag cald dad apadd Sle Ml Gl
Leglolii,¥ Tplai coudleandl cre 6T sy s I JLai¥ zlimy ¥ 10 daill udh yue e Ga3lean
SUAT da bl aie g Ablondly JLaa¥ Gy goill 128 puaiss Juulyil dad 57 513 2 10 Lo colil
adeliie Caadse o @il das ol |yl Lilene say 457 W) by of 2 Jlat¥l 2 12,01 e
o ol Tadl 1as alaiaal e il Gai st of byed Lef plaiions jlia sale 26t Covumis

-Va .



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-~

Circuit Switching ,3f.31 Jys3 a5 alusialy Jlai¥l -G
G Ll SUEll Pl Sl Jlasl de Gl cleas 3 sy L damll ole 4.
e Bpailly i Al 2 (eelall) Jogmill 3 5gaT asdd @ dd] eyl @8y by Juwp Ll aila Sl asa
Jropdl b dsmddl las e oyl o Jalsadl JLad¥l allad Hlosl @y ey 4] e pdl lsie
ipgyneat¥l hloadl 1o Jlai¥l allsd ety Eoo JLaaiW! (lgie oy Judiad! ) Lenlg i
oia alwiialy Juiiadly Juyll @lex o oyl @i @ JLas¥l alad¥ Laydl abisell clyledl
(8 =) Jemadl B cne oo Lass L3l

= = |.-;!II"__’-I.i1'-\.I.|I'|\_'\‘ Long-distance
g .-r:, office office
[ )
@__,___,g_.; o O [s] 0
~ o O o
S 0.
[#] (%] (=}
End othice ] a 2 o
1 i (%] a o : i
1 ) o _'_.__,_._-—-——"'_F'd: ] End office
i X 0 O bl ) o
__________ = () 2 =] o
b e o & = o
Subseriber ooy o 4 o o Q
o Lol ) 0 2]
o 3
i . 1
: 1 ! : :
i ! 1
———————————————————— I
Connecting lrunk Intereity trunk, B
Subscriber loop

Example Connection Over a Public Circuit-Switching Network

CvE-Y JSd

09 Jdass ==l o;\‘A 5 ) gomxa )3‘3...\.” PRV Y XT dl==dl suwe :\.\:Ja LSl JLAS}” KW (29
a ﬁlzé Jae Y! u—i)LG""” B JLAEY‘ CJAB 37 )_;sb_x.” J.AAﬂ {“:‘:' Y3 . Q\E_LCLJ\ SJ.PT Y LQ):LC
JLAAS)U :\_J.m)_n S)la_” J}Ta e Jle=l) ey e_sLu:o\ gtﬁ:!j dLmSy‘ ;L@J! ‘_J.!aa u—i)\-é’-”
gl G alal 2 iy Lo
Jeieadly ooyl (e JEo e 2y Tall sl sl (b el 55 2 Jygmeil 55153 2l e Laotic
oty ¢ Juol )l de yiug ‘ﬁ-’}“ﬁ calaall ailas yuah Gleaxiiw Q;QT naslgie Lgsmn o o
J9== gl

=Y.



o991 3u gl Jiad Y81 WL
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall
imiall 2 ondles 6T Jue s LIS (e 5y G Dyl dsa il Lle (oo ol Aglae juety
i 8ygmmmma AT JLaai¥l 5,50 oY ‘).!a_' s it alilesa] jug 47 Y Legin J5 olsie alasiul
2 ai) Lo el aniiine yalg¥ HUSTl sy 2 o7 cliball Jlal ave Ul 2 ol3leadl Gles o
i Jlail el by Les Lolad cabgn JLai¥ ols desimieall H3lsull cpa ¥ Jlae Eigas il

Jeall e cadgs Gl Slaadl e Yo ()3T 55190 jomand

Packet Switching a3, Jis=i 46a5 alusial Jlai¥l -&

2 golall pdl allsh 4 g conalondl 55T Oty JLeai¥1 olialss (o s 2 Ea| oha paieiod
Slex Jd e Lyl Sl bled) s M5 e @300 g 4085 20 JLai¥l @y Dgiall Ldae
J= by po gty Loy " o dayy ol gylae Leie U5 Lo Bl wilegezme ] el
e L)y J5= Jl] @ @8 3T et alibyg adl Juuplly Jeupdl Olgie Jods dals] @lily Loy
Pl Ll ods 29 JLuy M 5Ld j65 Cwmyg L)l dga g ey Lelily a9 Al dsmcdd] @uulin
2 e o Leso dsmpall 53T om pd ) ik adl dog T iSeud el Lgde 3llay (Al A5l

QIR DY ==wA

Datagram packet switching.

VYo—h UG

Jeoxll Slex o Lo 539 e Litine Dloe 2305 L)) J&o of 2l oda 2 dasdlyg

iy il Leds A ya b Judial] ] Juad o r5mnas w30 A e oo Ll dam DU Lo il

i 2l a0 S3leadl o el denadl s)lel Jiel gVl jua il sia of Y1 LIl

Datagram (=L@, d1) @l o2 Jlay¥ das,b Lo 3layg dazd eililedl ayy Jloyl e dasd Loy

s ¥ LS Al e Wls @& Sall abldl Less M oo sale JLat¥l 22103 Coiay
el udh Gl ¥ a3, 0¥ s Jlac &gas Ul 2 5sle Lz JLasy!

-YY -



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

-~

Virtual Circuit Lusgll 3fgull Jygad 308 alusialy Jlai¥l -z

Packet a3, Jusi daag Circuit Switching ,51ud) Jyges £035 Lije o Lodil sla g
o ) bl wasd @ Juiieally Jeopdl $3le o JLad¥l b o7 s wie &) & Switching
clled lly bladl a3y Jlal A @ g (Capangll 550000 5T Labaill ool e Lo Gaybs
o ol Hladl vgusd oo (e HAlgudl Jygad Lias aplds Ll o0 by Hleall pudd Lgaan
e Ll @i ayy G depdl e SBladl @i Cam e ad 1 Jags s anldsg Judianlly Jow
s dazs sy Jlal Llead 33 pmma a3 ¥ ASmiill 5155 ol Lo « e ouasd @3 5201 Luall [2a
Jesall 2 cnie oa Lesmdsniill sheat on @l @¥lasy @bl ayy JlasY Leelasinl s

O =)

Nesidin ==
Wirtual-circuil packet switching,
R TR

el | cubat | OLSWES 3k ¢ -
X.25 Jseogigpdl el JlaiWl dsn &) -8 -
e G blmll Lol dansll alen il e X255 Jssogignd! el Jlai¥l dsad you
glol I (e Lein e ULt Jalis ol &plall @lusglly conladl sl (o dalises ¢ls3Y
sz Jlat¥! 4aas alaeiol A5a il de o sl Ll @l cilas sl ol oY 9o 539,01 (e e gazea
e Laylysl @y " X225 idaslge Lade Gllay Ul claolsll Jadiy Laasll H5151 &l a3l
By o dag ) Eudss sasd eileglad gl VLAtV slil o Gl e ¥Laid L9l e
g O Aaball a3l Jemd o yad dduolse J] L8LSYL cdsmn il ae B0yt s 1l 9T Cacal sl
culia je Jlat¥l Gylog cpgliall dglae wusil dawmlgey cisaiddl by Jlad¥l sld 2,0
2 335 sll el 3592 Y e @law sl oia slabiy (VY =)l 2 o o e dsa il

-YY.o



BT} (EXEAT il Y€1 el
T2 PR ETI T} (  PY PRV LSt 19 O | & (]
YLy Gyl lylyg asdl soley .pnadl Lgians po JLatWh agdl o dsdll suclin (Sl
g «ﬁblg'LY\ Q\_Jla Jsd9 L@.n\.ul’vb lgawilsn ;Lﬁdb =l ol 3)‘)!.}

FC& f"i;.'~==,; Link layer

V- JSd

Frame Relay Jsss454, 01 culd Jlai¥l dsn &Y -6 -)

A adiod e elol aild dewly i5ad Jssogi9, 4L Frame Relay J1 cayye sma
eyl e ps o (0 X250 550559l yglal 99 Luaashl ,S1aull ol a3 00 Jagonty JLuas|
ie yesg il Jshall ild @lildl ayy JI BLeYL (aamidl Uas ¥l Ggas Juneg idlall
Frame 4 dawslgea)) e dady e OA -V)JSsidlen/en baa ¥ G sl a3 Gl sl !
Relay

Flag Address Information | FCS Hugj

T DU U A [N, S R Vanable ----ccccmmmeaele oo Feemeee = See]ee

octet

VA-Y JEG
Asynchronous Transfer Mode (ATM) gyof3atl juo Jaitl isss ¥ -8 - )
ies Ay bl 1l ® dage 5l X258 Jssogiged! @l issadl e & anl ks
ol Jugmiy JLai¥l Lad pleaziod clalell Lul® dangs 15as L@_.t Frame Relay
Lel® dange i G0 H e ATM felydl je 1531 s s ola cieagd) [5laudl el
A |yaglad yiind o3| Lesm Tpamsll ,Slgudl ol a1 Japomty JLeat¥1 43 4o @laaloell
) aSlastl s LY Frame Relay Ji

psmmilly Hapalilly il syeales iyl @lasgll e iibine §loY ISiill pews
Pl Jadis illy Lgim @bladl Jolin ol a1 el ylally colodl 5gai ] d8LaYl
FLal D oo palg¥ly Gogunilly Luail ! clUlestly L8,dl aMa¥ly jpalles sauaie

-YY.



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//

i aluziul ATM e ewn Lo DI e i5aall de gus sl Lenldll clao sl
dgangll H5laudl @ld a3l s Jlasy!

auge of Ll Conls cilemis day b i L) culaa alaeiod idleas) @

YL sl ad @YWL alie Jodd 3ouate wliys e s il cilaslge gl o5 @
EAEIN N (PRESSPRESWAPEPNES W QU LIV PRES MR SF7-+(1 - SSIN  REN =301 PRg PRU|
Slludl o) JE=d caypaty A5l g Loyl Sus oll o el Slea o da ) L
Gpbg omgliadl Uglae wusd Lawlsay cismall Jals Jlas¥l sld 2,0 oy dsladl
RESA| PO PRSI W

i il claslge apasd 1ol @1 pe¥l idle Juul )5 de o 158l Jail boglas 5 @
1.2 o7 ce/cu lrws 622 41 o/ Lrwe 155.52 fio dalize oile pew Juolyd! 5l
/e e

by EA g dadpll denal coly 0) culy oF flo s ddl je Ayl Lyl cols Jobo apasi@3 @
Ja93 ey (pa LI Asnil) Sl onsaed CBug (ASaddl anxius oleglas abilud
Judieadly Jenpll o 05 !

Integrated Service Digital Network ilslesutf {3, cileusdl isast -8 -
:(ISDN)

S datiell calensl (b 2 pancatl sbay¥ly ¥ Lai¥ly Conlol 208 alall jslaill gaa

Lgilens 20l @iy Laliel] clen il #1530 e LIS (oo 3am dale dawge iayd <L)

oia iy ISDN dlelenill 13,01 cilausdl dsas cisaddl sia Ll (lhyg lge s Lle

EYLaY! doghad yue arw lgean daliell JLai¥l cilasy oo aleslall Jaols dca il

il e gaill 13 Ualazes (V4 = V) JEmidl (g . Labiiel

-Yé o



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

Telephome

Packet-
Workstation/ - .
arkstaticn r:"::[._” pipes sl himg
persanal compuier 1o other 5; wetwnrk LS
ther
Drigital pipes nelworks {,ﬁ-r
Ho wtbrer

. and sers i{.,-\.'!:_

subseribers .5} .....
N/ AL

PRX 1 - ISDN }5"’
L fe—————— o] | e— Other
1 | Subscriber oo . — etwarks
with ISDN channel g wifice Py, -
L
Customer structure r.‘-‘i& Q {'%h
IS0 4 L
. F b Y T
— interface b L iy [k
P 1 .
!I_ﬂ\'- | b Y [ERETES
Alrm | ;
A LY
N
b
W ohe
serviges
LAN
Conceptual View of ISDN Connection Features VA—Y G

S Loleas st @ &/cg & V82 Jal il ey ol ISDN dsa il Jol il doglas asi

B- bl bls Lewdy cnssyndll deasd &/eo 8 T Sl )3 de s LET - clgd &M
D- Channel 5Ll i eady &/co & VU Jual )5 de yun pSazall &G slally Channels
Jualls Geewid &/ . e Jaall i (Basic Rate) ula¥) Jaall sUall sda Juss evws
ISDN ismi " eus Lglax dsn il olyd danylall oigy el giall auyss ((Primary Rate) il
iess boghas uaf ples 1) Lol .coles ) sl o Jo¥I )y sa9 N-ISDN Glail 50
oy 1 ek Juadl das (Lo (LSSm0 eVl alladll ) &/cg Lege 1,088 Jual )3 iy 15 ISDN
B- ey /e N8 Julyd ey 63 lete J&o ek YY e (sl cnspiall alegles
- (YYB+D) i D-Channel awsy &/cog &8 18 Jol )3 Juses @samill sus g 513y Channels
sa9 B-ISDN "Glaitl daculy ISDN it " e Lglany dsmall old dayydall olgs ol giall ay)ss

Ql&u.a.ﬁ\ 00D (4o ul\fd‘ JPJ‘).J.’:'

-Yo.



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

: ISDN iemss ilens
colidl (@bt 8l Jodd Co A5y all dan s Gl JLlai¥l alusg o poinll Lolsma] )
syg>ls (ibylly Laecdl 33gaVly (bl Lol dilus gy conladl 33gaiy «Jlgdly
el pagn JI ey Gasuwy Iy jul g @Sl ey @bldly elaiiad! Jla))
i b el Sl ((andl Lginay e dlndia el idled) aalss Al o) s ccadleanlly
Y- DU JU| = S =, VP S IR TS v i\ BYC R =W A i SO EP RS- M|

Baslg i &2 ales Al sl S usgn ded Il i Al

Cacls Legs pgin Lo ilaslall Joldy iSaiall sia Eopide oo daydl Lolsas] Y
ebleatly Leluall HladVles Julill desie Ja3 dadluy alazial clidy clslull
CasggyEndly iy padl (ALY g &y gl

(Bylally (pa¥ly (Jlea¥l 5ylales Labizll a¥ldl 2. alagdadl o agasdl alaziwl -

Jlme 2 CIBIN 2 auind Al calsm ) (0 asd Lek <l a2 (lpalally ciolaadly
Jleoyl o 6 sLabidt et of e l3¥1 &l of il d) Y Laid (15623 LSS oyl (195 duxa
LU e g el g il

Jlai¥l Ldee alad¥ gl cBg sgaganc s Jlai¥Wl de ys -2

A il ola 2 ablgill yul g 4581 gull 35Vl alasial -0

Internet idla)f i a8l 0 -¢ -
oo 095ty ¥l llinwmxidl Loles 2 ililag ices laglas isad o0V dss b was
el @Il @l ol e 2 el dus il elealodl cilend e il
be hols Jglan 2 cileslall J€5 Lol dols 53¢l Gyl (e oaadl Lguan ool ill olia das s
OF (e ATl 356 Y1 Gl agas 35V i JI daall e cilaglell Jund Loniad colenidl elly
e O 0y 33 Y1 allty 53gm sl i gall Jylan Gayle e il g AEm 1 Gl 2 o35 Cau ) ddasd |

il a9l lly Bgall claglell Coum 35T 33ga T JI claglall clls dio g 352 Y1 Gl 2955 Uy
aud) il csbaglel) Joad i daleddl cilel Y

-Y1-



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//

o s 30 e 035 LGY sanly delail LSale o cOmY iSOl 21l 29
Tpeglad dewcuge o Aulgs Lelaia of Lfiomy Lewrufn (15520 UB Saume dga o il (5o il il
A alh Ul Dluall e Uggaus Laysns 05l ills lld it ol Lelin of 4)lad i, o
Lglas g Lle Oizll alaglall Cousdyg

gy dagy Ayl bl 58 0puly @llall dayyd Aol cLdY (bl pdludl plss Layyg
@laaidl caady skl cBgll a9 pgin Legd laglall Jalil @ladl el ppen 2 ol s
G YLl e 9345 Al sl erfang eyl e Ladde Jgamtl (ol dU (5may Sl
s yiogily aslall ¢ 1537 prama oyl sl @il e ¥lme 2 anieied JULI Jrrw Lo comps
2 sl velid comuol T Less o l3lie 2 qag saclaldl Ll Jsmmll qguyies ol
g Ay TV conunly bl @G Joliy o Gordso Las Jeall @Il slodl gren
o 2258 LT e Usgun Lol (o pe g Suur (3lowl by Lgilamtiin Gagead DLl culso )4l
oY e Fgain O padd GT OlEmul sy @gidhen! idll ee ! @uEi day yu g g 45 )b
Ay 53l O 093 paT e 6T o @Sl L5125 joen of clylecadl 9T LoD o alydl o] il

ol By Jessigm alamial JLadd ajpdl g 4ua Gle coyiill il acis
t b Lo UM (e A5l 3T o Bledl Jols Lass Sy 5gyd! 104 samyg TCP/IP

bzl alissll Gle Lobgine g5y Lyl dolo o e @libedl L)) Jod puss )
¥

el g aliladl 3805 2 asamilly Uad VI dalles Ldsog s idl pe Jlay¥l iyl @udas -
REIR

¥ gy pela Olsie Sl U1 (55 o dsmilll Gl uglie @by pusd Y
e o5 g1 (TP Address ) aide sl Le 5oy «lgs dasyll Sleadl qualy 15 il
(Y0 V1Y ) plakadll fiay G (VA2£9Y005YV04)TY ) slae ¥l clls Jlin palolaa day)i
Olgiall Jied yEmas A€l ual (V48 5 Y00 ) lalaslly den il dasi Al lead! ol
R Yoo Olgiadl 42 y00 Juged @l )laia ¥l g Cagyatl (pe de gama aluseinls ()T 4G ylay
uniform resource locator Ll o,V Jaail 1oa Sl Glhyy Lol als,Yl
Olpie OsEm tJEL Je Glad ekl Lga N ssle sy 201y address (URL)

-YV.



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
LTy (KSU) Zaslandl @l JI pciis 2319 KSU.EDU.SA 5 550 clll) Lasls Coals
Jals pols allad asarg (SA) Lsged! ipyall isslell 2wy (EDU) duaides 2
2 3kl IP olsie Jud all ald)¥1 degama (JI Cagyandl (63 oylgiall 1ia Jogmy dso !
Il @l —iensdl g9 agasi 1 9o Dgiadl Ldee 2 URL I aluzind 5500 25 il
cosllall Gl e @lasles —igsllall leslell jlas  =( dilgic ) Lol dauss g
9 cheaxl gg0 http fs e (http:// www.microsoft.com :«liy Jlis
Jlze e Slaglan Jiad COM g ciglall cilaglall jlaag oyl giall a3 WWW.microsoft
el Leas|

tidlal coymyl i b clons @
P R PR VPSS N i | PR PIT=YV A QU PREN | U RTERS | =V PRV SV- Py

E-mail opnaatyl wydl -y

Wiy 15l ola yo53 G ciBYl A5l lo LA L yissly cleaill a3l asi sa
pols Olpie a2 il pymy o Ligyienl] LIalas Byl JlasY 5 pue Jlsl
I cmyiiall [yl y JShany slae] yidiall Emany 4l 53,05l iyl aBDAs (pe i
RERRAI

File Transfer c.lallf 45 iaus  -Y

oo dalia pBlgas Lye cildle Lle dsmddl 20 il Joas dolsmn] oyl sl w1
Al Lsllall @lalll e @8 sl dadiye ol L JLat¥Wl W2l 5y G il
A A G5yl (e el o O Lay g3 Hleadl las ssalle (il po il el gy D3 5a o0
News Group LoV cile gama  -Y

Gy @legdsll o piso (eud (as fadge Jo> )9l wlilal 2 s, Ladl Leusdl sl by
Slals e Lgianb 2 Calind LY cile game (pars LABLL L Isams Lesun g Lgie J&o G331
e Lgae HLaT degame JI Juad il 390,015 @5l e o330 @i o Dooaladl 2230
98 Il laBlLl e e3UY| Gakd oY (o LYl Gile gazme aals ey (als) asls

:\.CM‘ PRV g_'l 3))‘3” djL.u).” 3;‘).5_' )Lﬁ:jé” ﬁﬁ\:g JL‘ASY‘ é.ﬁw)la u.ﬂ‘. :t.t:u.n )L&T l.ejm %
- YA -



ol 9% 5o Juad Y€1 il
OISt g G| S LAl (e dedde OISt g Lt G YL Syl
‘_;! anJ) ji 43‘25\.“3 LJL"“)? u.iﬁ)i&\.’:g‘ ..&.J).jj‘ \A‘._.\_:L“u\_v QL&BL&‘ o;\.b % Z\&)L&i‘ 4.&5.@:\‘9

Gopher Lists ja5s 3153 -¢

oo Sbimaydl oda Gy o ailaglall (o yel dalaie Ay Jiad Slhimaydl (o desazme o
o Asddl ausiidd S5y (nas feo sl ddiads Gilaglas Gl ot Al @19all (e de sazma
Lols claglas Lgin Joo @t lly due pall LSLall JIJLEs) s )l L8Lal ] Jgo 51 Gyl
- o 1 g ol Anll 1D aus [l (e dbiinds

Shat &al=tf -0

2o Glly caYl dsmid Ll Balaall dnwll (@lwlsd) olassll o wssll uag
Crna £y (3 Eapaimll 4aad Il gl bl 40l Sy ¢Ealall G i o Lo Lovaiiioa
o2 LY ilegarme Ula 2 Lote sl Junlsiy Ldlis by Balall Cayd 2 L3311 ¢y
Dle dakially 353 3 0l Jod) B 3 ymasd bsll G 2 Jadll 355 Jadll cppm Bl
5o 301 egitoary Balodl 2 cnmmall o ,a ¥ clals Sle Jandl oia pelaien Jio| 7Liis
il Lol Sl @angy) pelii Eo

Web page (cug) {dqudl {igsmiall i a8l -1
Slmiin e Silmden JEmd e Sleslell oye LolEaal cagll Afad DI e e
52028 o pe 9T Ligio @Mumad J| LY Ligisan (osual Gle clzaall sda Gyiniy sl
G5 @i Laaad le Hall dligng Eun ailydie ol bl Lle Lol Ll goid Liss
oo Rl alaglaes Hugoyd wyan adse JI ol @35l (udd Lle 63T g imans J 5 il
Glly @Il oLl e 25335 Sl cagll iloniea (e SEall dngy i ot (U1 g gu sl
a lly ) BaloYl Leie saliidly Ll cosll cilrin J| Jswsll Lgeaiial Has
G il 4aly Lmaall B o el LolEne] Cosll ISl Lide Yl Gilrdll

Jasany palll Logneall Lilu;ly s kel cda o1« pllill Lbgasat] Ul Jlal &Hlal e

-Ya.



S5 gl i ¥E1 g
Q/M"UQIJL&Q!Q?L&|&G%.\Z& KA (PRI (') (] ¥ b

OISt (o JLai gy 3kl 0 —)

deloall aleaddl sl Leasive slhe] ol all clyy dadass (e %,...HLJW ! o
edlialy Jleadl Jilugg 53¢ Ty liaa (o Al il jgaill o (o Joall isalidl slae 4yg
bl eliadaill al oy Letadlas ra 2€sllly Lelaly abiladl 33059 wole! 2. 0l

clao ol izl Adsdl elelailly aligll as® Muads cleaiall Lulyss dard Cags
2 dabizl] e Lhdeg Lewld® il jghaty sale cilenally eWLaiVl ol ae Guolally
2 sl clem, sl aliy) ga bl 13 oo Coudl Glemy ilimayny olaas e AEm il
bl ol dlly preasicdly cnysholl =i les egiloseat 2 zZikdll oda Lol ol il
Lilinlye e oLy g Lo cilmial] JoLs egin JEo Loy i 01 <1391 o 3015205 Jall
e s Lo Jaiis iles Silly Dbl @il 2 Lol ol L pume 1iag sumsll dunlual
Sl gl laally 336 Gl ae Jaladll Sle (nad pag Gupeme Ogeaiiadl (les G 3l
olenid slin coald @l all Gan g .dadd Jlall 108 2 iawiie ol il il bl
io,h ismd el Jle Jals=d T 3015 @l pandl Leams oy Lein w2 ¥y Lo dols
ity (Jrissyaissiay i issay CIBMis,bisiay sy

o clisiall (e degamess dale Lajliel ym Loloe G3yae Ugguy AEn il Lulys wic
aclsdy same alas (et Cladall ks e Lads (€5 Goun AEaiill oda sl Lgecy culilall
Gyl Jer Gle e ety Jlis ( a¥ssngigdl ) alanil cblul Llae oEasd ailslyal
2 g bl Jaall D 4 Eiide e 0 o QL rmall Slemll Zgpline dfmuil] lida il
i il olaalail) el dauds BLeS g cibaglall Julods yucudiy & pals aay ) (gl § Lol
Jomdl I e Jaadl e 3yaliall abladly yalg¥ odd Zalilly Jaadl yalsY Lol @l oy
o6 bVl e 2 dpaadl LY il L il 2 bl 5 b Piley g1 S gadl
Gl el Sl g Tslll mandl clinel pa Jouy3 5T 555 Il colaslall duom 5o paisnd 05 Lk
2 539m bl Hladiu¥ly pulsml LS a3 [puily AEmeall Gl <131 e JLaai¥y Jalalls oy
Lol dsmall sya Jle daly Lide Olad oyl @lall dalss Gl QL) @ sLinel
aalall @bl olyil oo L iy JL 18 (e AEmrill atiins o dga gall Lalll il jugilly
S ol dEm i Jlai! A5 iy 4tiylieg OLadYl gun uaddl allilles  Jalente allail

. .



ol 9% 5o Juad Y€1 il
OISt g G| S LAl (e dedde OISt G| G YL Sy LRl

Network Model i= idl ziges -
Ldalidl QLB_JA.” PRV B BMall &Ja.ﬁ :\zt.a:&j IER ﬁ\.g.n_' UAJ:J Z\.S.Ja J&

Network Protocols iss il e¥gsagigp of w¥glae  -Y
- :\:u.ul.‘.uij./.a\./.c‘. :\SMJ <y J.a.ﬁe 3)\.29 a&;.g&.” CJ}.&A %q\:v).lou:m L,:\:«.E.ﬂa u:\_\ QLA}.LLL‘

S by Jeuyll Olyins Galil 3ol ghse i Jio Usbiall clibad) oyl Jeaidl g5 ®
ALl Dyl (s @Emmill jalgl Galidl < jandl o 4l

Al Il Aslall cbldl Siles @

Lo tas Calinss! die gl oo ¥y Jlay ¥ clgily e Jio bladl Jals 40 @i g2l sludl @

U 5l g (el 3l)) ced gl aildac g

Interface igisll qass -¥
Olas A5mddl ziged 2 oyslamie Oidids o Ml @l Gl Cdl¥ly belsall Gl o
Lasles Gl dadall J) Load! Ladall ory Leasd) @uuds Lo

Network Architecture is= &t sl -¢
leslgag Lasac s alinll 28miall calids s lon Lo Jeat Sala 1l Jid igmrill 5 lee
O Aalill bl 1530 s Jlemaly uulial! Loadsady Loio dga sl edlaaly L3 saatiall ¥ il

A il o suatiall il idl cilacs |5kl g A5 il 2Bl ge dayglaid ) 28l YL dssall ool

Peer Layers ;,Llat| el -0
PESEA| st,q;'%@g;‘m s pdad Lgin JS= el Sl onbilaie (yle 25, bLall ladall o

-y



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
Network Entity i &l figena -1
3ol 120 (5 By Laall G2 53ime Tega SLaibs ashs (6015 i 0 2 ail 23l 52
N Zadall Bpene and daley Aauall oia 2 Line Lime y Lollad 57 Liske [3len 7 Lmaliyy dail
Blsgall Ll Gl Lo agaiall giga 2 Lashs cally N1 Lol Lipsma J] Leaill Sl
. Peer Entity s bslutl &seatl 5 L 5 Lot coladatl 25,1500l

Layer service Gadalfieas -V

5yglme a1 Ayl Cllal dlominl digas daubs Lgy pgaty leus Lgie Jlay clideall (e de gamme o
Lol 008 elya] Cumeny aley Gl of JLai¥l elya] ey Jio (Zaasl L ) Lagles o LS
e 9 Lol LI ol gie o ALl UL @oes Jio doudl 0y s Il cdhalall (pa dae suass
leale Uy Ladally Gols Lesidl o3y d lsie wasd Gle sl Reusll Ul olyal @ Less ol
Service Access Point Laaxl Jiw gl > as ecs

Layer Data 5t «ilile -A
dale Gllay Jo¥l 3l s cnlia (e 0950 Lo LILE (53T J) 28 (e Laylpal @i ) bl
2t Lgngay Ladall olgie Jie dadally Lol Jainll eilily Gle gy sa9 Header 2oaatl
Lo Slex 2 4l (e A Bl e LIols (o ) ilaglall il e (gimy (AL 25ty el
Leigs Lo G Ldadl ladall (e lBLdl 5l ] @ Ladey ad bl )7 Sl 2 dles dads
iadall JI eyl pals 0985 @ Leadl 5,10l L I Ly Golsdl danall <o dalaly dads (oo a o

ARSI SY

olemalt L@l zalet! Y -0 -

el el il e oaadl 2 Leaadas e Lally Ll gl

Open System Interconnection (OSI) 7guatf Lol ,¥f alla z3gad -
Organization for il oliclseld idgudl Lll e VAA: ale 2 z3sedll 10a skl @
oilemadl 5lae g ¥glall yuslail Luld z3seies International Standardization (ISO)

-YY.



S5 gl i ¥E1 paaidl|
OISt g O Y i (3 aukie it g L Y LS YLl
Labimll oles, il yeaen L2t OSI zguall Bla,¥allad el zisedl e Sle Gllayg Labind|
Lyl Lol (e JEo caisl VAAY ale 2y (Lgio Led 3305l (e cilemll Jlme 20 dlalily
e Lsgme cilmill Lias yo Ln3ga y95ad z3sedll 1 263 e CCITT iyl i d1s ISO
Y -GN 2 e 9o s (wlads) obigiis Lo

Application | _-‘I.Fr!:c:nim
layer | Eayer
| Fresemation E_| Presentalicons
Layer | lamer |
Semstm Sewine |
Tyt lanys
Tramapent | FrunajHit
lmvér I Communicat iin newoek Faynr |
= | F s : \ — e
etk | | Pletwue k | | Kelwink | MWk
laye = fuiyes i (HLS | Ly
Prata lim | Eati link Hiln link | Dt fink |
| g a———— f e ey
lewer | feiir | ] Rayey | |.I:r-|.- L
e - p— -—-I = er— o
Pliysic Fhysical | | Pl | Plawsical |
[} | FT | | liwer | | Tawer |
i [ | L e L ]
B — = 'L | T
T Electrical s | szral
aeven-lover (H51 i U
e
ARl T

Physical Layer (.Ul idbiual adatl -
Sl L JS dadall sia susi s OSIg laall zhgaidl 2 ggiine Aol dadall ola el
iS5 Yy duabaslly L yesally Lobjaall sl 8l (e dmddly clpinll Lol aligsally
Sl Gyl sadsll lLaY! £ g3 Linly daieicad| Mo sty eI ¢ 53g Al oyles S
Racieieall H5l gl Lailang LAY ola dga Soieang i yeenll il LaVIE Aoyt Bl fied
e lylal 5y5m 2 bl Pl Ladall ois aslis lld jul 5 Lesieieall 28U of @blgdll £ 539
Jlai¥l Sy

Data Link Layer «ULl dayy 53 i5.L  -Y
Jlaosly (JLai¥l slgily  ~JLai¥l by —Jlai¥l o) JLai¥l qulaii algas Ladall oda asa
5 pleas podl Linyly 5l 2 ofus g o oy )3 513 Legin Wil e g o bkl JLzial
JLai¥l 3L3 e gidad ) ofas sl O Jeal )il de ps gy SBL Joo g Ladbow Glai L
Frame lb| aiecay clIs Joo bl Oliywy 3805 2. qsamilly s Uad VI (aliass) cra el 5l
~dudieally Juopdl il Olsie s HLY Lla) (e gyt ) biled! day ) 40l J95o4559

-YyY.-



S5l Jaa Y61 ikl
LSy Ol G YL (s Aodda DLy Ol G YL YLl
Ll ey (OLY Llgdy  —elad ¥l e aassll aleglasy —LILayl sA @laglall
SDLC}THDLC 2\.3..‘.!4_” a;\.m%hm‘j BHZZJ\ QYﬁ&vﬁSﬁ)ﬁ\

Network Layer i &l 58 -Y

Lty biled! Jobs Lesmy e Lgie AV (2 V1 culidall e giie culons Laall ola yass
Aalsnll Al 1 e Dgsall o il Lads ¥ 5o 539y ddlizs ilsaid le 53 b il
gl sl ye Jlup¥l Hlas HLasty Packets ay; S dlelendl allydl Jigas Luaesal
il ol dasly dglme i5oud Gle 3Vl ol Al sl 4] Jeoplly Jeopll (Gilex Olsies
Al Bads 2 Lolaial ¥ a¥sssiandl ey iyl Bl 535 e Liasls Zacuge
@il sll 5561 Gk e ROULING a ll e Dgseall o dsn il dads Liad] P Jsss 39,1
imall e Ol Lege 53 Y Lgigng I Jguoglly JLEnY! Lilesa] bl slacY |aay
LT le lilaall Aoty Aoy 1 55U Lin s il dum gull Al 2y Mlie i) idm sy
Jan L patl LVl an (AIED) Ll Lol Gle Leall 5lind am gl syea Lal £yl Lalai
> 2 dads Llel I dduds Jawl g Jlap¥! Al 20 G Jand I Gle¥ dadall (e clilul)
Al ab e bkl Ll Juad dads uadle LIEDY] gl delail 20 Lol Jlaaia|
oubie e gy lols Jolua (e Wohlaey issddl e olasleay cilgasll dadisdy

Aokl Legr g I bl Juas i Lde 59,00 a301 culga sl

Transport Layer Jsi 58 -¢
il ye gdadye (g O Lelelsmag wbldl (& @dal Leas g dadall ol 2533
a3 bl HLaa ¥y Legum sty Alapl) eVl (o y5g @udyis liludl eghad raunts (ally dggnd!
Ll e dadydl alus oIl o LISLS de yw daasdg dley bl anlilodt dades (o assTidly clilodl

Eyds) JD gﬂ\ LAY CJ"‘A“\j A=Y e;s\_'\_..uﬂ LR %ﬁ&.‘r_ﬁ‘ :\:‘-'\5-“13 L@]ﬁ\.@; L :\E_ul.”
AsEmsiam o Lol of Lalmail i o) dam D U dm il Aads claus Jaill Lads eas
TCPy ica it iadal IP auziy TCP/IP Jssos59,dl sl S lad opiiadall oyila

-Ye



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
iadat SPXy ismall adal IPX sy SPX/IPX Jssosigpdl  paT Jliag Jaill dadal
Sagaag Jadl
3Lz ¥y (software tools) galydl oy el gals 3l Jaill dads slas il csladall o das U
Sl Jadl iad Janwi SUl oladall Ly 15m 8l alpll daslaisadtl alasisll oi aliall
eiladag ds ol 3les Lladl &M csladall (U Jsall smas cltad (hardware) ieaadl eulus g
Jadl dads Hloel pEmey by @bladl Bl Jan Slacdl el aladll Ly s il
il ladatly Ldatl cladall o il gy of ddiess

Session Layer ;gl=uf Lds 5. -0

i i) ye (dadiye O g b JLai¥l g1 Hleadl sin 2 sl g @uaind| dadall ois doga
Gazmidly biledl Jals (e o Lgi¥) i JLai¥l Juady diasliog JLad¥l cdlay 3l Le J eudaiy
Llaa Yl folena do 1 ill Ldlady fodo (o Lol Uggne Ladall sia anzildl Lsa (e
By I Aazill 18500 (0 pEmeT i BUFfer 3me 2 lildl e Juuya ej 53T 00 dgas
i Ol oo L (e Jeall Lginge @8 Al Jaad Al 2. (6551 850 Jl) ¥l Lo Lgia Tus
o @bl Jols sl Lia Hleatly diad Loy Hlsadl cuslal Hlanl e Lial Agiuns Al
Full sl caigtl oglal o7 Half Duplex JSuan ciglatl qslid Jie issiidl yue @las |

Duplex

Presentation Layer Jie! of quuzitl 2abs -1
oo JLE¥l alas gl (5mey e J52l 20 Llla] S albld) aog oo adall 0la dags
Ao Llae T chals asidl agdy Loie telly Jlis lgalaiind o Leldody Lgagy Loy
oo Lo plaztialy Glaall ol dex 5 e Agsadl o (ps=3 ddall ois Glo 4y (ol Hle!
Ugpane aidall o2ia Lingls ( Sie EBCDIC eyl allad of ASCIT juayill allad ) eyl allas
Ay B! Tlesd @bl juais Llee s Ayl liludl @ (aasd @byl daies e e

clag 5,08l ely (e Lcssall ddeadls Gdall oia agais JLawn¥l dls 2 L A&l e
leegd aimicall adaivny Sl @laglall @ble J eyl 90y des )59 dbgaall bl
Lgalazinlg

-Yo.



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

Application Layer claotat iad -V
2 (Sl G iSaall aladl uall ais ey OSLg lall ziseill 63 Lo dogs dadall ola
Gaadatd aseieally ool Gadad o Slua ¥ Jeales LinyTy Baadatd! Bla J3ls alaii¥l Jeulos
o9 Asmddl J Jseo sl alpd! Lgouziod cilans bl dagls ¥ gsa gy @lans auds 5]
File Transfer «lalll Ja Jssogiom 1,0 ol 2 aluziudl Lolall alagh
Simple Mail Transfer Protocol dacdi ooyl 433 Jes43909 Protocol (FTP)
E-mails iggneat¥l Bl Jols 2 anztwn o0 (STMP)

okl Zigadll -
( Transmission Control Protocol /Internet Protocol-TCP/IP)

Zalises £1537 daspd atieies Gl (¥oladl ) ¥ o gisnll e de game Jian (&oluall Z3geitl 20

D Jlie colEmall cye spaall 2 LAYl L2 2 munly zdgedd] 12 Ceray slo o culenall e

ole @lads myi (e z3sedl 10a 9o . Internet- Satellite- Packet Radio- ARPA Net.
(VY -NJE=ad 2 e 98 Less OST 750 2 Lglall algll (6355 agasll d g

_,...:"1'“:"_". 4 Maching B

I .1.|'-|j-'i.-.||i.,,- | Application
el =
Trin | Transpon |
layer | Rouneiipaewy layver |
I Interset - | |- Internet [mezrmet
Taver | Liyver | fayer 1
Netwark Nerwerk |  Merooek |
mistia e [ HEe |
ayer Lsver | | lovet |
ﬂ/ . /
Metanrk | | Metwork X )
s
AR Bl I o
(el

il oyl v paty (621 Zgedll 108 Jans G (6,05 el cymi¥l dsmpad Ve 2L

-

-ri-



9915 gl Jad Y81 sl

OISty Sl O Liad) 3 e OISty &g O Ll YL
Network Interface Layer i il Jow ol Lo -

OSI (5 lall gipaidl 2 L8Lyuilly @bl dasy s (e s Galens dadall ol

BMall s Laliel] caleasl il Loy ¥ ssn gyl alueiod o el oda dagay

Yy gigrd! aluzinly Ly dadyll el Hlea Jd (e A ill o dly Juo gl

Jio fesziall Ll g o le el ally Jluyd 2301l Ua¥ e LasY da3dUl g dus Ll

el ly «Us e Token Ring igzil Jssogig, 51 Ethernet dual Jsssagigyn

oo Al dUas Y Calines! Leayly dssidly conlsd) o UL Jols de yong dass

o alga cra - Jlus¥l 2 Lgls¥ly Lyadly Bleamdl cilibee Linsly d5miatly Juulyill Llee

T yess il S Cogaylly —aldylly  —Cagyadl ) Luad) il cliladl Jogad Liagl dadall
:\.A..L‘JLIHLI.‘ ‘Jﬂ.ﬂ‘)ﬁ‘ ] ﬁy Cetud :&7.1_;\‘9.123 ji wm‘gﬂé jT

sd ATM-Frame Relay-X.25 :claadl a¥sssgigpn S onl a¥scogign sl

Bo Ll e sn s3gpdl alamianl Liagl 2aulall o8 alga (red A chausll alengall 2 ansind
. Gateways wbLisdl o Routers cilgs glb ibs g 1l dind) cnles il

Internet Layer co,uyh Jlai¥f dads -Y
JLai¥l Lilemal (e Wgpadl a9 OST o lall zigeidl 2 den ill dads falens dadall ol
SlEad a9l dasls i5al of Ldme 15508 2 Gagaga b)ga Y] Gl CALEST slgi 33g Y G
LUxesY 2 famtlly dunsill lias e Ushans LinyT ooy Gylall @bl of cilgn sl alasiol,
Dgiald IP Jssosigp pudinn Cum sty Dsiall daiall ods alge (o Ol U (e lall o
Jsosll dadal LMl claslell 055 o Ugsuws dadall ol fssad Liagl bkl Pl
Sler Ol sl ) dudadl dsmiall Lle L] Jlas! (e 51 ol (S 5] issall
Lol pogliall yuss il 2 cibaslall oda Jieliy ( Gyl Dlsy 5T Lemse 5T Lledl dlasll
Address Resolution Protocol (ARP) (yusliadl Jo 5539y alasied daslgs 356250
colidl (galiall jlead! olsie I Lladl i5aadl Gle sy g0 Sleand TP olsiall pusd diega 201y
Olasi 3l Hhleatl ples 13 ol dasll plsie sa olsiall 108 Gssmn T (5o ooy du>slly
olss 15l Router asgll olgie ga olgiall 1aa fesny of Ldadl dssi il udd Lo Gpagege

Reverse Jyssgig)dl iadall sla pasiad Lol onalizes (sl le (nagage Olled!
. A



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
Olsie Sl sablie plsie T big=i o8 4iegs Iy Address Resolution Protocol (RARP)
Lol lidg Sleaell galiadl lgiadl RARP Jyssgigpdl ansiw Ul oda 20 (Lilaie ) IP
A il dlus g dplesaly TP alaitl ofgiadl Sleantt slnel (o yad (oadl) Gagliall 355
Ol 1] L dls 2 Internet daslad! dsspall le @biludl du s Liayl 25 all ois alga (e
Sloslas JsEosism sa auiull JsSogiadly o] Sl e ynse Juiiadl Slen
Sle 336> Y Lblas ilensl 4 sl Routing Information Protocol (RIP)«e sl
Aokl Lgiga g Jl bl a)y) dum 55 (o il A Al
Jo> olaslell Jols Lolems] Jia 33gad Loyl ileasdl jo55 Loagd dsaall ola s
Legll ol e Josuall JoSogiordly clid &igus Ul 2 lguamdy i il Jlael of Jsli
Internet Control Message Protocol ciym¥l filu, 2 o=l Jssogionm sa
Jlaol clizg Multi Casting saaill julall iege iadall o2a yo53 iy . (ICMP)
JsSosigrdly cdgll (uds 25562 ¥ (e sae JI (obeglad oT @l )35 5T yalsl ) dipas cilaslas
Internet Group oVl clegame 3yl3] JsSogion 3o degll oda e Josll
. Management Protocol (IGMP)

Transport Layer s st -y
20530 LU lansl @uud Leiagay OSIg leall zigaitl 20 Jadll dads alens dadall ola
095 oV 1ienl e onpeslad cne g dadall ol andy Asaiddl el on Beisll Jlasyl
bldl 85 Jsa539, ) TCP Jssogiondl Layasy ally culilud! Jaud 3sisll amgll JLai¥l (e
dabazell Jsso5igp Loy il "Jlai¥l @uue’ o cslul @bLI S5 (e 95 Lol o
b Gl lagladll 2 ausiwn sl User Datagram Protocol (UDP) ausiwalt il
ULl 330 o7 sl V12 cemmill cillae Join ¥ Lgisat Lgudsigs ibiladl (52 ey

Transmission Control Protocol (TCP) Jadl 2 qcnxnill| Jsegigy -
ilee @B Y Cop A siea T o JLai¥) Lle atiad caleas jlg J 9o gtgyd! 10 agds
Le JsSogigrd! 108 alga ey gk Guwn Jlaas! Wlia oles 13 W] 5542 ¥1 o lilad! Jols

-YA-



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

ULl paraamig Byad T

S 635 e die g 138 0¥ Gapll e Bl peine Zaias 4l Jl! e Y pfme ¥
s sll e g SUSEYI Lo (6531 55ea Y aldsl 20 Copuall oa Jiay dmdl] 1oy 5elass (olazal
Ul 2.5 bl Jom Jlonsls o cre ookl Slenll gt i Llos (po 53Litdly Asmall J)
Lew (6yanT 50 BLA 5 JlayY Aot ale] (gygpall cred Jla¥l Llee S Las (i &gun
Glo elly Sle cdilly A5 Al il el e i dSmiall co] 2 Wsgmls Gl o
aAl ola Sy packets oy, JI ddeall bkl 850 Ldee @5 TCP Jssogigyd! alazinly
s Thad (T Gugus Ul 25 5521 (o 15 (e dsmrdill aluiiol 2 gl lia (ysay Eom
siny i (e SLL (s Jlil Ul pa Yoo dazd Uasll 4 s 301 3ol Juayll lean
ram Jsmsiapdl 134 alga cpe olo JLiia¥l Al 2 Lol Jouyll e @ Lol (&5l ) dleal
lasilly alialanll Lads Lelidtos all LAt bl Lle Jyeamll i 6551550 23,11

Py Hlad¥l -

Uy deoydl el oy Bl 3hemdl ol Lo (9o Bl 3 ion Ty 6T Sl Ell 2
el allees] Zasie (o ooyl Sheadl (smas Lo (ACK) Uad (yp0s sl 3kicls Sl sLa
Shemml ey Jedieadl Slgmdl oyl s il Blatl ) (e Teyy Sl Dl 2 Lai .1y 2000
Sl sske] oo depll Slen smas Lo (NACK) Tl w3ty Jlakiols 5] iy ooyl
agny Uasdl Led i il a3 )0l ol

Ports blotl jgue dbliec ayasd o
ladail) s ¢ 5,00l @lilad) cmdl U1 jalall st Lilssa] TCP Jssagigyd! ales o0
5 )03 2 Hie blie 1 elibad) yas LIS ¢ra 1 28l al,] UDP 5T TCPJgss g9, dl samy
A5 31 Aol Zelaill L3 (pa Laouosd @ ally dune Lass 1 Lidat (a5 Lo LILE allg Sleandl
o Sl Jead! Internet Assigned Numbers Authority (IANA) comdl dl
Lo . aigas aldyi uld dalie jue (GuSsalliy) Jaull Ladds | @liudaill Gds (e calilud! ol cayss

(YY -V) Js=all 20 s g

-va.



9915 gl Jad Y81 sl

LSl g Gt SY Ll (oo hode LSl g G &Y LDl Gyl
F T S D T S
T E M N F N
P L T S T M
Application 1;:1 P P P
layer
y T
Port
______ —
2| s 69- | 165 Number
Transport -21- | TCP | ™#°7 | -83- | 777
layer
Yy -\ =4

@@y 2aill af HTTP gl (nale) aals JULI S ad o4y (p3ide cnae Jale @By CBgyae Gudad J<al
Z35a] @i allad (61 Jeuyy crmd 1 0may OF @3 Jaill DNS palhadll clewi asls anieng A
Gllayg daill @3y + IP olsic 1 (e Buss,d aniion 4l jaT allad i JI @liled! TCP/IP Ll
Shext TP glgie + bies Jle saladl 2 Jiaw 1y Socket oi dale gi Guiie Loyl ola Sle
140,00 .« YY) ¢ A+ ((Socket ) 3aUl Jou s Hied dat @@ @ oridaii gadie (@Gl skl
2ailly Va0 . VoL YY) TP glgiall (63 cenlstl Slen e Juladt HTTP cugll anls olgie e
Sl I 5 dlasll 0l Soins e Gudaill maliy ols (Client) Juasdl Cils opa Lel . A+ @3,
daill @By @l ﬁg,n laa Lo Gllayg asll pe Jlas¥l LT daiell @b ys dadieiog Lilyie Led,
s Joupdl Sleandl gy . Vo Y8 (e sl @B \Mu@uu@(w\w@mmdw\ f s
bl @il ‘ul_é-..ﬂ auxicgy UDP i TCP k| 2. (Source Port) juall Jaie Jas 2 <31

Jreadl ldls e 3,0 daitl o

Error Detection :Ubs¥l e casientf &

Loy ally Jualyill dlee ol8T lbiladl L1 (o pas Gl slad Y1 Cadiss Jssngiondl 1aa alge cre
@ Gy wbilkedl oy e dady paT Jlal saled Ayl sale] Juupdl Sleantl cre Jliaiawd) lea cdlay
Uas Ledy LIl

I .



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

Flow Control «.LLdf gliy> of 352 @&anill -z

Amill den) o Ladss wlldy A€l jue cbiladl 305 2 ool JsSagiondl 11a alge oo
Slen e sulsie Jilay e 5l @il 12y Lo Ll il ] Lag craairioal | sue s bl
il S Glee g 5T elbanf 51 ¢ 1mael JLoay ¥ Slen oo Lills JLaziey|

Packets Numbering 3,41 @25 -7

S a3, g same ol liledl Jai 2 (Packet Switching) oy, Jous 46a alasial s 2
Los JLaia¥l Sl JI Llsoy Gy Jlaydl Slex (00 g2 9p> die daliee olhless el L))
plall Jssogigrdl 1as alga (o (red I (el 5@ i )S 2 Lgiga g S adpdl 00 Jyo g o
Le ol @d,ull ddee Woly Jlimi¥) Ul 2 L y3 dole] @8 Jlapy ¥ Al 205,01 028 50,3 9T @iy
Laxy J3Y1 @lsladl a3yl ol 155 Le Ly e adpll S Lle Jyeamdl JLiad! jles ¢liatal
Aalews J2Y1y

Jlai¥l Sle aaiad TCP Jssogi9pd! cileans o dasdl Layesd Glad! algll ola Jo P
Jlail T2 Jlac ¥ o7 clas ¥ Cadiss dolenn) Lgaad oY 43454015

User Datagram Protocol (UDP) ausiiwalt Glodl dalasll Jossgigy -

oo sl et Jaill Lads 2 TCP Jssm559, alga uds 1Y Jssagigpd 108 cuenat &
o Aads Jesogigpd! 10a andi A dsmddl je abldl Jols dejpw JI a5 Las
el JB Gres Jlail syl JI g3 ¥ 6T " Connectionless JLas¥l qune " and Jlasd
Jio JLai¥l Lle sains Gl aSllasll le Jysagigndl 1 ggim ¥ clli) bl Jols 2.
Jsosiard! 108 Ol 6T eli yud g sUan ¥l Caiigoy culiladl 305 2 eSmmill 5l adli¥l Hladyl
M JLai¥l e saaiall VLl 25,3530 alelly clasill 1 zlisd ¥ Sl clialatll aitoy
bl Jgumsd Gless T llin uils UDP Jssm 559, panirions cubildl Jlayls assh Lanie
(Cdomad |yt of goladl oy dly Gillas Sl sl ) sllasT ¢y gun Leigan g I abiw fL

Jsosigrall go Jalaii Gilly Ly 3,301 28U pa Gadatll ¥ 58 gy ans O I dalael
Y =) =il 2 cone 5o Less UDP Jssn 59,1 pe Jolars 201 5331 (andly TCP

- €Y -



el ugdl i YE1 paadl!
G g G| Y Ll 36 Aokide St g G| DY Ll G¥Lall

/

FTP| TELNET| SMTP| HTTP| SHTTP| DNS| SNMP| NFS|RPC | TFTP

yy 7 N— Y
v //( \ v v
TCP UDP

V\ /

1P
Ethernet | Token ring FDDI PPP X.25
network network network network network

vy -y Jsd
Jlay¥l Ldee P @bl iadles Gdee alad] L) Gaxle 40 (Vi -)) (il
(HTTP) sslagtaitt asiy TCP/IP ygill Jsso539pdl alusinl aie JLaialy

A



BT} (FAC Jiad Y€1 ol
LSt g DLt G L 3o Aadde OIS it g L &Y L Syl
Transmitter .
Receiver
Service and -
application layer Se:rw?e and
application layer
Data
R it >
TCP Transport
layer TCP Transport
layer
segment
R [ » L
1 I
] L ]
I
IP layer
IP layer
DDDDDDDD Data oram OO 00
1 *Ooooo
OO OO OO oOd
OO0
Layer of reaching Layer of reaching
to the network to the network
re -V Jea
Sever Router
HTTP 1P HTTP
TCP Interface TCP
network
1P /<
Interface | Ethernet PPP Interface
network | network network » network

¥t - Jead

A




el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

Application Layer cileustly clso | i5ly -¢

okl Zoseill 2 Ll & cladall (il Leailley 2 caleny dadall oia o il imey
oo lastall Jols cilass 63 ol Llle ¥ sensisy Lle Leilsinls Ladall o juasig OSI
PRV ﬁm}’ &fmni‘ inoxdl Q‘é@&@lw‘ Y ZJL&:u.uY‘j (raa é:u.fa:q % :\&_‘.&.HJ.@. daliztl )JLA—U

Hlgie ,So 0 iemlensdly culagdat] dads Lo Alalad] TCP/IP z3gaitl ci¥ssngigpn pany -

File Transfer Protocol (FTP) c.lalt| J3i Jyssgigp -
$x3T samy J samy (e LAl Jai eaiiad| @¥sngisdl yeil e Jsoginndl i yin
V555355 ualy Ll Llh an 2 yias 0l ¥ 5 550,01 G (0 J5Sgigpal s Lty G
Co pa Balee il g e s Joall 35 siandl 12 ansion Lint 6,391 clidall dasiios
iaEn il dabine culale of Judall elad
ST FTP 31 138 asiions gl Sies claltl Ja1) TCP (593 callisd! i FTP Jsss 530,01
Lo 3len 35T 150 Lgluand sy U1 colalll 5Lty Loy Jumi i1 55631 dsl uplg® Gis (o yatieas
eiaie Sy TCPs cllasl alusials FTP Jssosigpd! asay 557 slea (pe colalll wsl Jass
Jama 1 Jg¥1 2aill e @t Jlaatl el allaill aga Eom Jo¥) JLa¥l . ileall ols bl
G S e T Vsl galiydl widy Juemll Zbee sy .( SEIVer ) astal sles wic YV (3,
JLai¥l BME| @i Callly sl bl J&5 Ldee slgil diey abladl Jail Y+ <3y Jas il
(Client) Jeasdl augis oo I b side @il Jlail Laus ¥+ 2ailly
ozl joayilly eslalll dee g o fie eslalll Jad Lalentl ailaglell ja5 FTP Joengig,dl
slad  ~Oilmiis gi posiad ype 2 LILayl LU ol Jemi -Ste ( ASCIT Code)
Ob Jsill omer ualy dbsices clily Sype 2 5f Gl 5 2 s Ja JluYl
el Lai¥ J Lelesoly elalll (i Jlay¥ FTP Jsso559,d1 anzias (Servers) claaxll
ead T (939 Ldg3s0 ulalll ola Juad 0T (559 a0l (e e (Clients)

- ¢t



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

Hyper Text Transfer Protocol (HTTP) &5 jognitl J33 Josogigp -Y
lein Lot im il lacy clesiell Jelin Lo Sl aelsall wusil aniioy Jsasisydl s
ST 1] Mied il g ClAl Ss ddies st Ll aelgall Loasdy culalll of Gageaill Jalal

aizs ps TCP Yluasl miay (EXplorer) cosll (o et asis Cosd (o9 dmbo (ol paial Juas
S @ JEaall 2 e g Lo (nas o gf cale cdlal A+ Jaill e (Web Server) coslf
g Lo il cilaglall of @bl o= e yaitl aay TCP daie g3 Calll ety Jlaybs sl
Bl 5T Hgall 5T poguaill Geial Luly dmdnss Juaall (o paiiue 4y agis 1| all
2 TCPJ dhailg Laydgs @ ol wleasl ansian HTTP Jyssg59,d1 ol Jsall (5

RV O oINS |

Simple Mail Transfer Protocol (SMTP) daciad asydt 433 Jgssg39,0  -Y
Lotie il ismd e (E-mail) igneat¥l )l ile, Jlay¥ aiieion JsSogisydl 1ha
Ok Ly slue ¥ wde g 4] eyl Olsie Gle @50 OF e Leils Dl )l slaely auziall a9z
Solaglall e JI BLoVL ialadl cleglaall Lils aay g€l apydls Galidl Gabstll gali
Jlail ids JsEo 5395l ol alipdl o sl @3 aoieicall jaill g o5 9T Blall Jsod e Sl ,5Y)
bl Gaisd @i Ml WLl & Dl Jlay] @ S Yo 2l ye sl SMTP asls: as
T

Post Office Protocol (POP) ., df casme Jysogigp -
e Gl asladl ae Jlasl miay POP Jyss 559,01 asay  Glad| g ymast¥I syl asls (e oglila,
A L (e YO Dailly Juaall dum s (e V) ¢ 2t

Domain Name System (DNS) cilslaif slenfallsy -0
Ish Gle iieal tue 2 ey Co dedge gl ddias @by sueld Ldail e allaill faa ya
sl Glagles a3 Lans g3 Cugliadly slew¥ oy Josmill DNS albaill sz .cdymyl
@licall 33l slawi d= DNS clos o awsis TCP/IP alail pls clld . igneatyl
Slex a7 13] Mied Jlaidld Lgabimd il TP caglic: JI Lebigiy @iyl isms e (Hosts)

-t0 .



AT (R XENT Ja YE gaail|
Ot g SLiLedd| ¥ Ll 3o dekda OIS g St &% ! &% Ll
iy NP glgic JI a5l @l Jusms DNS altai agan L Lol Jamy psa JLai¥! juall
‘osllall a8sll dy (2 Slgadly JLas¥! (i ,31 TCP/IP altast|

Dynamic Host Configuration cicadll sseliondl cpessill Jesogigpn =1

* Protocol (DHCP)
et alalue] it (Workstations) culawat! Jeall cillama dadseins Jssogigrd! 10a
sllac| o DHCP s g9 Lo Lile @ils wlly Jf daLa¥l DHCP 31 asls o TCP/IP
IP ¢lgie dapind s oo Lo pusme 1aag 2l a2 Lussaliny o 55uiie Lauay culapinolt IP (paglic

Simple Network Management oilss ill ibaudl 5)a¥ Js<ogigp -V
Protocol (SNMP)
i il aligsme e Jo> olaslall s diddsgy il lddl 55003 Jososigmd! 10a vkt
Osbiell o Ml end spie malp Llo JsSogiodl 1o aeia Lgliddy Leas gy dalill
alasialy @llyg dsaall 550Y 3,1l puadl JI Lelayis aileslall pams agas Sl (Agents)
. SNMP fL.,

Telnet ¥Lai¥) iss s Jgsogigp  —A

(Server/Client) Juwe/aslx g55 0 TCP/IP Jsso5igpdl degazma (oo Jsso5igyd! 10
Os=n bedie cllyg sagad! ismiddl 33ea T Gle jalall JI Jso sl duwld Blay jdgh asay g
Jlai¥ly Telnet Juee maliy Juadd 5542 V1 ouiins anf pdaien . Juads Ul 2 Telnet mali
Jsall Emay ) T aged! Sleadl Gle palsl uaB anziedl adatieny JLas¥) aayy Telnet asls ps
Sleanll JLas¥l sy 3T 2390 2 sl e 20 aas e el ansia Telnet sl oL
zobidl ety Jaiin o) 5o ! ksl Slea mllas (o M cdle maliy (6T Juadiy dadl
g3l (e sanly TCP Ll dlewy auziw Telnet Jssogigyd! plo cllies Gl jleant) Gudy
o ST e (ggim O asliell Emey Gl Hguall dalia (e zado Lapusd sma A FDX L
cdoll yuay 2 Telnet Jlas! e

-6 -



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//
Packet Internet Groper (PING) :aclodfslsi -4
oy st galips 5qd Lnal . TCP/IP kil 2 Lubof anieios PING sacliadl sl
e 3T 5l ol alld Lle anicdl TCP/IP c¥ssngigyd! allay les 13 Ly of dielaialy
echo request Jiluy oo dlakes wdss PING ol asiy - ands Join Jang Male dzmiill
caunll da=s J) Internet Control Message Protocol (ICMP) Jssogigpd! alozialy
il Janpd! allaill J1 LIy €cho Teply (il s oo IL s201 3,01 Lol st
Llee 2 Logalss ud sladi i e Aupll wlawall jles] Ly ICMP qsmmill Jysasipp o0s
ilga sl 2 5T ol calapiall 2 esmmd cilaslas i 5T Jlasy!

Trace Route suclodlsfs] -
B KIE N IV =AU NE S =V R (PING paliyd! Jlemial usi oo o sue bl 31a]
Il Slyleall (e apadl Gl JI Aadl Caall (e (ULl 2oy eyl asaled gl
s slly ol Lilems] J] LYl 15l jue 558 50 (o Ll oia il (s Ll
UDP 5 ICMP ¥ g g35,l alusind (e (5 o3 soeLiall 3157 Lot agllan 6T 1 yoall cra

NETSTAT :ocladlslisi -V
Ay sass Loy Loaladl 28l cugyeny isn il edlide Ul i8yne o Eoad oda sacludl 3laf
dm gl Sy Dl 5T gy JI Limal 2Bl YUy s i g sllan Loy Gl 03,005 301 035 ey Sl
Vs 5 TCP Yl i Linaiy ot (L) Ylad ¢35y asls gllen iy ccauntl 2

reolea il Ll bl alaw | galt ddgudl @l dly ciledaid| -

. International Standardization Organization (ISO) wliwlsell idgudl Ladaill -
International Telecommunication union «YLasstt ALl e¥Las¥l slsdl Zisd -
.(ITU-T)
American National Standardization Institute clisisell Lasall S yedl agall  -Y
. (ANSI)

A



RTY (XTI Jial Y€1 L]
a/mwam.gmmmmm OLSuditfg SLLed! DY LD oYL
Institute of Electrical & electronic cnigynest¥iy cnwyesstl onwaighl agae ¢

. Engineer (IEEE)
. Electronic Industrial Association (EIA) «iligueat¥l slio pani -0
. Internet Society coyi¥l Laes -1

- ATM Forum gyel3dl e Jaill L0585 pand -V

-fAC



9915 gl Jad Y81 sl

G g G| Y Ll 36 Aokide S g & | Y L G¥Lall
S0l ee -~ &
o981 3o o) Al

G W e o

Sl il colldl sl sl o 3,4l Les Y
2 55alally Laslall @SNl ey @ldgl (o ye clala o dagyd Al cilenall g63 Le s Ypu
T ol)Uall
RENENEAL R SN PPV (VA PR bR ES R ggw
§ ol il Lol lbgsstl La i § e
el dsml ol e el Le s 0y
sl sl b @ Lgaliad e 1 yulall 2305w
a2l 108 Gigae s ) juan €03 @6 ez JEal I3 Gl A5l @yl 1V pw
RESRA | PV FENT-IRAS-PURN V=SSO POMI U PN (- =500 A PRV NV
oAl Jasd Lid alazialy JLai¥l (e 48505 Lo @Il 5200180
§ ISDN iem il jailas Loz )+
oyt issis cilaas Gaa ;€30 L
REA [FAYPHPRES AL JUN P PTURrR L YOS I P\ PR R (W
Ailads e dads (€5 alga 23 00 OSI zagadll datazea @yl 1V Y
Alads e dads J€5 alga 23 p0 TCP/IP zageill dalazes eyl sV £y
STCP Jysogigydl alga La )0
il El Ll bl cilas ol ais g 2985 ddle ciledaio of caliyn poyl slansl ;&30 :V
$ 13Uy TCP/IP z3geitl al OSI zasail « pslodl sl 2 Lol [3si Logal :) T
Jlai¥l dsm s cligeas @al Julyidl @lgdy cdnllall ailusgy oyl cbledl das 1)V .
=il oia wligEae e AU 53Vl ciles (3] Lo sus
UL dealgiod ] dg ,gendl 28lall 5:1,3 slae -
- SLabdl lea g Aladl o day I il
3)keeally e300 Aoyl slae -
G Y el Sles -

- 69



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

//

Aagdill cillases of Jleoy ¥l cillaseay (¢ HLalill Eodl jusnid5gal -
PO (I PRS- WA R PRU
cgadll (o ye Slea g (J9ytiss ciganyll) day e @il Slea oyl cladll -
Akl e -

2 Lgdde Jons all aall L0000 clallaal] of ol Lol of cn¥ssngigyll s J€al sa> VA

. TCP/IP 4i OSI 73501
- Manchester ;s altsy -
Al -
AP Jss=gigpdl -
. Segmentation xdazdl -
. Ethernet -
.UDP -
. ports Jaldl -
. Full Duplex st colatt cslud -
. ASCII Code -
bl jddny darss -
.TCP -

SILai¥I 53 ) el (e bl J55 J 5 Gl daudall Le )4

Jadliad -
oyl ek -
Al Gl Jsopll dads -
olaabilly cleasdl iad -

) Y yes 439,41 2 Connectionless JLai¥! Lle soaiall je ei¥gemgigyd! La: Y
.UDP -
.TCP -
ICMP -
IGMP -



el ugdl i vE1 paadl!
G g G| Y Ll 36 Aokide S g & | Y L G¥Lall

/=

AP -
1o Jogedl Joso5i9ydl Lot Y
bl 322 qemmnl -
abladlayy s -
abledl oMby Hled] wdss -
Ll len e Gitdie ady alusial -
Sl £55 cra dhim g alaeiod Cllay U1 (1l gulall ) dsm il dabaims J€m Lot YV

;‘AT (QB)J‘ RV D>y d.m Q/Cu uﬁﬂ.‘.’ J.E.u &au.u:’ L.uu\:- 34\:1:7' u? )&Aj ua)& ‘.}! :YVQJ..

§ATM palyll yo 1531 des s yailaas Lo: Ve
e dasydl Al 2 ATM alyatl yud Jaill 203 2 Leasied] Ll Ualae al : Y0

-0\



