UNN 2

NYEYUazHANMS

b4 5
lnsanuiteiieonuuuszuutiuindeyavial¥me na1nde msa?aldsunsy
a = Y 4o 2 y 4 oy &2
AONWIRDITIM NI NUUNNuazuaasnateyalugduuuvens W Tsunsuiaraduil
annsaivztiuindeyauun ¥meriunms fomsaiia Wi-Fi nazfadauuse zuulianis
Windows Lwaiwimwmnwuunﬂs zlonigega amzdide 1dinisadieszuuniugy

BmWﬂNiJHNWVIﬂﬁE]U Iﬂsgmauuu‘wﬂwnmmu”l'iam “]NH_]‘L!'i UU\‘HEJ‘”] \1113.1?]'311]

aqVTUHoU a‘iNmumﬂqﬂﬂm‘nm"lﬂTﬂmwuazﬁ1mgﬂ ATLVUNNINTD PVC A
do  a ' ¥ & q v ' o a 2 e o o
1) nummmmmsaum‘lﬂmﬂmnmm th é)ﬂmuwuauuuaﬂﬂsmmumai’m

Q

4 o
LARARRY

QO
|
2
an

a

0 ¥ v
mgunnil dmdulawhwuia  ldmgumgitiesnldou ludn)sunannusanvess lah

) el i pey 4 ) : ; Yo an 4 o ,
wiaeu 11 wenaintl minasugunpiinieluveansai 1dsn3suils ADMIAIVAY
Y o d' Y o o a Y v ' @ :
anumndoveussau Wi ndlouldiuvaaiaduiiannudeuvesladhng suiuins sy

v ¥V v

Fuillaimsadiaases Iihieniuguus sdu Indhdanaindas Tumuvesdoyaguugii
“1mmaﬂﬂsmwumam zgnas lliuinlduunounaunos maiﬂmnsuuummam'ls'msm
a9 HAUNT A0A501Y Wi-Fi

2.1 TCP/IP Protocol

TCP/IP (Transmission Control Protocol/Intemet Protocol) L“ﬂu‘gﬂ"ll@ﬂﬂiiﬂﬂaﬁﬁgﬂﬁl%

y ' " a s o Ao o 4
lumisdemsinievivdumesiiinlasiifailszasmite ¥ annsal9domsnindunig

¥ A @ Y v = "y 9y oy ~ o wasR 9
GIJ13JLﬂ3E)GUWUVlﬂﬂﬁﬂaWUﬂNulﬂua?,?ﬂlﬂ‘jﬂ?ﬂlﬁiﬂﬂiﬂﬂ:’ﬁiﬁ@iﬁ]ﬁ ]ﬂ 1»’91!@3 Lﬂﬂaﬂiunmmum

-

1u5xﬁ'jmmammzvhum?miwﬁﬁﬂmmiﬂsTmﬂaa(Protocol)ﬁeTqmﬁu&’umaﬁﬂumi
Vv

aawmfvﬁma"hJ[’lﬁmﬂmama‘lﬂmiﬂﬂmaau 1asumswannmunduail 1960 maﬂ‘lmﬂu
ﬂmwﬂ“lumsamaARPANET cmmam"lﬂmammswama"lﬂmﬂamﬂumsamaaumamm
‘w11HTCP/IPLﬂMWU@MiU@UNﬂ’JN‘UQNi]uﬂﬁ]ﬂﬂﬁu
= o P o 1%
yavaslilslaneaTcp/ip fiyailszasdvoamsdomsmunasyuanlssmsdmsy
a 1 tg =)
N3AANBAA1IAD
d' Ya U A' U t:'d (] %
1. weldRaredoassenieszuuiianuuana sy

v d' a d?, A ] ] ; a Y
2. anwannsolumsud lvilgmmnaiuluszvunsesrosulunsdin nWaaua

@ W ~

U Qﬂﬂﬂﬂﬁﬁﬂﬁ@ﬂﬂ@ﬂu L!ﬂ(nodc)ﬂﬁNV]Gle'LﬂuWD"JEJiU E‘Tx‘ilﬂmﬁﬁl‘ﬂﬁﬂ%ﬂﬁ

e

Tl maamaamﬁmwwgﬂmm@ﬂgmia@mﬁﬁﬂmaammm%ﬂw1

= t&’ 4’{ o Y d’ o a T 0w Y @ wa
maaondnem Iinisdemaduiuae 1 1alasse Tusia



6

" ¥ .
=1 0 ) ' 9 a Y =Y [P=1 [ ' '
3. uanuAaowAemsdomsteyaldnariaiuui lufianuws seumuns
sadadudeyauaziunindosns Suszauanusedmvesdoyasums doas

L= o 2,’ y =
l&“lJ‘lJLiEJ'ﬁLlVliJ(Real-limc)Lmzﬂﬁﬂ13ﬁﬂﬁﬁLLUULﬁﬁlﬂ(Voicc) uaz%’aga(data)

k4 ¥ '
[} Y i [ " [ Y ' @ @ ° =%
nmisdstayariiulundazssduFu(Lavenaaz ssdudu winnssznoudoyainld

@ @ { =2 ° ' @ = ' g
Tumdudeyadiunuauasgminn Bludwivesdoyadeniuanao(icadennoluaa

o v oo w A o A4 Yo Yo
Lﬂ@ﬁ%%ﬂﬁiﬁﬂl@ﬂa‘ﬂfﬁﬂﬂlfuaﬁiﬂiIﬂﬂ@a‘ﬂVI1ﬂ1'iL'E)‘L!Llﬂﬂ“yLﬁW(Ellcapsu[atc)lN@NE°1J1@3U

Y LY
A <

=3 a o kY @ <~ a @ y @ @
VoyansziAanizuumsihaudoundudeTis Tanea(Protocol) @IS unae 185y

V '

a3 LRl o v a A o ' §
voyamuiilusamosneusazililszuasasnsuhdoyafinuniidnyuredialade

Y

v 0
N2UIUMITOUNAUTISon1ATaAMANTI(Demultiplexing)

“Encapsulation

User Data

Applicaticn
etk User Data

TCP Segment

i ' A‘i’g‘hm User Data

IP Datagram

Wif"?m User Data

Ethemet Header

4 SUFT | Aonlication e § 3
Heoder I —woder | —eode User Data l ol !

Demultiplexing

[ v
gﬂﬁ 2.1 YUADUNT Encapsulation tagDemultiplexing

. ' v
Tayaikunsouualgan(Encapsulate) luusiaz sedusu (Layer) HdoSonuaneesug il
= £ 3 = 9 < v o a o
- doyainnndldUsennennodoyafigldUsenifiudion ¥ fumolwiny

= ' 4
(Application)l38NNYALYDF AR (User Data)

Y 9

4 a o @ IS o o 1
- iilouownaingu(Applicaion) 185 ud oan g8 (Usen)faztinnilsznousudau

U U

WIVB I NNAN TS un e UWAIAFUA A Application Data)uas dase 11§

AAA

115 lanoan@N(Protocol TCP)
4 A @ a o . . < o @
. LﬁaiﬂﬁTmﬂaa‘mw“lﬁimmﬂwmﬂsvuﬂ131’1(Apphcanon Data)N9£1131320A1La9

o A == 4 1 T @
1woived 115 IanoaiFnis on NAFAENUATCP Segmenduaz dasda'l1i

115 Tanoaloti(Protocol 1P)



PR Yo ada I3 ° 1Y 7

- dinTisTaneaa(Protocol) IP 15 URG R NIMLAR 111N WA DIFARD T 1D

lilsTanealowison ToWa1dunsu(iPDatagramuaz dev1n Taas lldutindsa
d
1103 (Host-to-Network Layer)

- lu32Av Host-to-Network 92111 IP Datagram Y WWLAIUError Correction (A tlag
= s 5 ' v 3 o v g 3 g
3unMNEthernet Frame nouvzlastoyaludyana Idihdsimmodyana i
wou losogae )

il

Tuusaziawosvealnssadrs TCPAP ausoosue 1&gt

FTP, SMTP
TCP, UDP

IP, ICMP, IGMP

il

Ethernet, SLIP

sun2.21nseasha Tep/p

:/ d 1

21,1 ¥ulaan-1n50918 (Host-to-Network Layer)
. v b4 3 .

Iws laneadmsumsaiugumsdeans luduiidluden ludmssmuaswazidon
' I~ FY ey v A [ 3 oazl d' kY ] o a EY
vnnilunamsmhiindnaemsiudoyanindudents 1P wwdrds i nuanszy 131y
v a g Y Yo g o v o A oy 4 Y o 1
umeAudoyanienugiuniziaulunnduiuaessudeyaninmedemsudanias

v .
MWnuTdsunsulusudods

:'/ y a J
212 Yu@ea1501Nd31IA (The Internet Layer)
’ 4 aa ' ' YR v o 3 g
51,(’1))"‘1J53LfW]EU@Qﬁ&'UUﬂTiﬁ'ﬁ)’ST131’]!§Uﬂ31§$UULﬂ§@sll1fJLLUUﬁﬁﬂ%aﬂﬁﬂfﬂi3$¢]‘ULLWﬂLﬂ@
& g a ' (N} 4 [ o
(PacketSwitchingNetwork) cmuluﬂﬁmmammvlmmﬁm (Connectionless) HANAITNINUAD
' Y Y 3 Aa 1 <] < Y 1
msdassliveyavinamniiGoniumnng (Packe) @uninlnanalnuaddsllanlnua
[ =< A a (=} [l < < 3 P=1
A luszuvaunagaminolmemsldlavdassmniiimsdawdnifaoenuuiluge lagi

a @ ' a U < <} ' @ <
imwmm}mtmNmmmﬂuizmnmimu‘w1a1usﬂ§’amwuwmﬂmmazmiuGlgﬂuﬂ%zmu

a "o v @ : < S a =< ' o w adn Y
paszunnuaznuaauurnmnanas lldealaenmeenvez ludly lawseua1d



2.1.3 IP (Internet Protocol)
v &4 ad ¢ o Y Ao a o v
P L‘f]uiﬂﬂﬂﬂaaiusmuummmawammummmammnm;ammaua:mauﬂauaz
v oy | Aq v g & - ¥
MUANMITIRYaU 1IN IF lumsnuduniveamnfegina lnlumsnuduniave 1 1p
~ ¥ Ao a ¥ Y ' '

wilanumnsalumsndunananaauazansawdoundasdunmaldlussnhaniida
Yoyauazlszuumsuonuaziliznouaidwniy (datagram) 13035 NI AdoyATEAY data
link NUYUIA MTU(MaximumTransmission Unit) Auana1anusiildamisas e T4y
TilsTaneadu ldnainra1omu Etheret Token Ring 39 Apple Talkmsi¥oudouoa IP i

vy < l a 4 ' & '
M3 aaueYavil iUy Connectionless w?amm&’umamsﬁamaiunﬂqﬂswmmim%’aqa

Y ' QXY Y A v 9 A I ' " Y q
1 mmuﬂsuiﬂﬂﬂx"limimawauﬁammuﬂsuwmﬂauwmmammwmﬂmiawagalu I

k4 '
ardwnsuenzidanisadsldvasasilunsaaiinismisdeyasenifudiudoss

(Fragmentation) tazgmit lsaudluadwnsu@uidiedalatons

31N2.3 IP Header

o a = Ao a . 1
1@AIARI Y0 IP 1ot nAvzlivia 20 bytes ontiulunsdiniinis iy Option 1190814
v
a o o =} =1
Waavouaanos IP 9UANUHNIUAIT
< v 4 o Y
Version:vinuiauioisuvaalis laaeaildauluilgtiufenssdu 4 (pva) uaz
d
1IDIYU 6 (IPv6)
¥ o @ ) P ¥ i -
Header Length:n11uo17v030ya 1aaiaes lauid lld lufidiutdoya optionvziinn
3 "
(1 5 (5*32 bit)
. WAV Y ol o ¢ ; v a & s
Type of Service (TOS): 1 utayad 1M v uA05 (Router) lunisdaduludonnismd

"y

Joyaluuaazaidunsuna luilagtiu bilaimai T 1Fnuuds



‘ & Sl s v 2 g - p
Length:nuo1enuailuinau luavesaidiunsudedisvuiale dinvesilanas
MINOTIANNEITIGAYEIAIR NI HAD 65535byte (64k) tiTumsdedoyaasdoyaszgnuen
1 = o a J d o v oA : A =]
Wudaunamuaves MTU Aidmualudsmawefuaziinnsmdusnasudodegelaons
upwnaFuT I Ingaziivinavesadniy liny 512 byte

=

Identification:iluvinsiavvesmdwnsulunsainiimsusnadunsuiedoyadais

Uanemseziindeyaiil Identification Ao 11113 I
y Ada v
Flag: 19 Tunsainiimsusnaidnsy
Y o o vy Y o [ P Y
Fragment offset: 1% 1umsfmuadiumisdoyaluaidunsuifinisuond i 19

ansathnduuisesneny ldediagndes

14

Time to live (TTL):AMUATILIUATININNNGANAIAIINTUYAI5E NI hop (M3
1 1 Y v < ad P v | o1qQ Y a T lay A 9
Aanudoyaszn A teteaduhildiiansdedoyalashifugalaoiodoyagn
1 o ' A ) 9}‘ r [ 1R 9
411 1 hop 3¥hmsaAsITTL as 1 iioAwes TTL 1 0 uazdoyads ludlaeniadoya
£
v a o 1 @ [ T a
HusggnonianuazisunesaAMsIrdadoya ICMP 13anduINGduNIaIAe time out lu
JENIIMIdItoya
S Y ' =
Protocol:321) 113 lnnoandsluadunsusurce .ubPysaICcMP
Y E4 Y J

Header checksum:1%lunisasisaounnugndesveatoyalusanes

Source IP address:H1101a% 1P ¥oa¢di03a

Destination IP address:¥iunaav 1P ”IJ@QPSI:;’IJ"’ISJ/E)Hﬁ

v @
Data:¥oyavin 115 Ianeaszanuu

2.1.4  1CMP lislanea
S =
ICMP (Internet Control Message Protocoltiu 115 lanoanleslunmisasivaeunas
ad a [ ] o '
518]\31'14ﬁﬂ"luﬂWWﬂJ@QﬂWg{'ILLﬂﬁiJ(Datagram) Gluﬂ‘im‘ﬂlﬂﬂﬂiy‘ﬂWﬂUQWaHLﬂ‘iNL%u&SWMfJiblll

ansadeadnsulifalarenald icMp  azandesen Ui laadunianiesioay

U

a A a 4 1 =P (=1 [ 1Y d A @ a
Toranmaiinatued1alsng hifier lssulsziu'ldi ICMP Message naallazfansuass

U

1 - (] ' @ <
w3 livindmsdendwnsyeon lud 1l ICMP Message #99 Error nguuifua

A 9 !

E = =i v = Y =) =)
AN ldaesnsaifodeyagndslUfulaonisediaGoudosnsoovasiflynluns
A i ! Y ~ @ o ! dy v =<
ADAITNINITINAWNTUUAZ [CMP Message NAInaUIINTTaM1szI1amaf1d 1cMp 34
< ~ [P=) ' 4 = 5 < o1 @ '
wulisTaneaii liiinnuindodie (Unreliable) Favziunihitvealils Tanoaluszdugan
. b4 .
NetworkLayerlumisvanis Timis doasiuqiinnmindedoludimuues ICMP Message vz
=) a 1 d! =
Usznoudin Type ¥UIA 8 UA Checksum YUIA 16 UALALTIUYDY Content FIVSUYUIA

uana1aiu Taw Type uaz Code Aeg1)



10

16-bit Checksum

=
JUN2.4 [CMP Header

215 Fudemsindaveya
statluinslanoa 2 viamuanymeanYAULUS N5 8N Transmission Control Protocol
(TCP WUV UANMITANIMUAFINTTOAITAADATLOLIIAINITADAT  (Connection-oriented)

= = ' = ' a Ao A
gevzoouliiimadstoyaiilunuy Byie stream 7113101810 lifidofanaadoyaiifivsuim

E4 '
v A

' ' < = ' 2 1 @ a '
unvzgoutaamudInangiSonin Message F39zgadalifadsuimmatudoaisvos
a L= ' Yo ) = Y o w g Ty~ v a o
@ulﬂ@ﬁlu@ﬂ13d1ﬂgjﬂfﬂzu1 Message N?LﬁﬂﬁﬂaﬂuﬂWNﬁ1ﬂﬂlﬂ1!%a¥‘aﬂ’llﬂﬂ TCP 83y

Y ~ v 1 o1qg YY1 "y < a 1 d'alcv
anuaunsnlumsniuaums navosdoyaiotloaiu lildddedsdoyad uAunhiidsuee

U

o Y o Y S & ) 1 ~ ~ '
Wﬂﬂuulﬂﬂu@ﬂﬂ?ﬂ 115 Lmﬂaamsmm%’agaummﬁamﬂﬂm UDP (User Datagram Protocol)
{HunsAadenuylidenies (Connectionless) Himsasivanuaugndosvosdeyausss 19f

U [ v Y1 R A Y (D= 9 9 1 <} ac dy::
ﬂﬁlLiNﬂfﬁJllﬂﬁl\ifdﬁﬁ‘D\‘1ﬂE)llﬂ31vllJiJﬂﬁﬂ‘i”Ji]ﬁ?)Uﬂ'J"IiJQﬂ@]EN“UEN“UEHQJ‘aE]UN"liﬂ@”lll’lﬁﬂﬁ‘ull

kY <

Y o "y KX a 9 vq ¥ Yyq ¥ a 3

Podludiuanusaai lunmisdetoyaieinuldluszvudWuazdl9u5ms  (clienvserver
X A A , gj @ 9 U 4

system) HIUNTAOATUUUNIW/ADU(requestreply) vonniudaldlunisdsdoyailszian

4 ' a ) a s 3
AR 11913 0M5 A 0T (voice) N9BUINDI TN

2.1.6 UDP li)slanea

S o _— A o @ U .
WulsIanoaioglu Transport Layer iiorfivurinTuaa oSt Tasnsdadoyavesupp
.

@ ' Qal’ ’ = 1 3 (=} o ‘w d @ 1

dueziilunsdeansiaz 1 gadoyaiondl UDP datagram Faagluifinnuduiusiusening
(=1 o g @ 1 y

adunsuuazaz hifinalnnsasvaouanuduilumssudedoyanalnmsasnaoulae

E4 . '
checksum ¥93 UDP wuiiverilumisiloasudoyaiionnazgaud lunseianuianaiaszning

FY ~

' a o o ' i a a 4 Y I~
miﬁmazﬁmmﬂmci}mﬁmmﬂan‘ﬂawmaﬂz"lﬂi’gm%mwmmﬂﬂﬁmmnu%szum‘i

[

. b4
=) ' " W o . ' <
asaeuiioshodvainiulasludodimuavos UDPMINWDAT Checksum Error A1

k4
ql

v ¥ ; .
o a v @ 4 (=) b2 9 @ [l 1 ¥ @ ' v
Yaemaimansdeyatiuudes iiimsudandu hldddwdedialamssudsdoyaudazas

minAaderanaalussan 1P wudalifs nuanaiddes 1850 Eror Message 11032 1P
I Ay ) ¥ vAa Y oA !
111 ICMP Error Message ustilotoyadinaaonmegndosuamnatoianaialudiuues UDp

QU

Y

(R=) A % A Y q Y ' '
LENilzulililfﬂﬁUuﬂuﬁ’imlﬂilw@ﬁﬂ‘ﬂ‘i1‘1_]!)!6]@811\‘11@



11

3UN2.5 UDP Header

'd . ] dy
Source Port Number:Hi 8@ YN0 AR UNIIN I8 1nT U5

o ~ =3 [
Destination Port Number:viansiavwoialawmsiinzilugsuadunsy

S 9

v O
UDP Length:A138712904A 91N 50N 9d 91 Header 1102 data Wunioanuimiiion
= s 4
naaludaatine 8 Fuiluvinaues Header
Checksum:1114A3A3 9900 UAMYNABIVEY UDP datagram wazazaioyatiediuly

[P Header MA11281A0

2.1.7  tcp lislanoa

vy & o

g 11 Transport Layer 1911@89111) UDP WnihATansuazaunumssudifeyadal

u

N

ANUTINITANALIWAZIDEALINNI UDP Tasaidunsuued TCP aeiinnuduiutainas
uaziinalnarugunisiudedoyaliiinnugndos  (Reliable) naziimsaomsoiaily

NIZUIUNIT (Connection - oriented)

it Source Destination

gﬂﬁ2.6 TCP Header

v v

Jd = =1
Source Port Number:HiN8@Y W03 (Port) AUNIINAIAIA1NT ]

4 ~ <3| Yo Y
Destination Port Number:ﬁu1ﬂ&amwaﬁﬂﬂﬂWﬂﬂjﬂﬂﬂxlﬂul’diUﬂ']ﬁnlﬂﬁiJ



1:2

. . 74 o v ¥ a 4 v ' S 4 ay
Sequence Number:ﬁﬁﬂﬂizu}mwm‘l}mﬂﬂfﬂm311.!ﬂ1fii,’fﬂﬁﬁﬂ€m”mma$ﬁiM‘mcl“v
lumsuenuozniludoyavesyalanaziinniadwiu ldnndo

o Y A = @ e v 3
Acknowledgment Number:MHINNIBUIAYINY Scequence Number umzl%’clummau

< a d =} L 4 "
Header Length:laglnandiueveuaames TCP wzhnnued 20 lududninog
o, S
manIniudiideyaluiad option uadesliifiu 60 lus
3 v a o [ Y 3 @ wva =3 <
Flag:gﬂu‘uagas:ﬂuuslmagiugaﬂgﬂai TCP laolfiiluavenamauidvoaiinga
: Y 3 @ @ @ [ Y £ =3 T Qil' a [ 9
Tep ymzivauazlnludnuauimazmssudadoyadio®a Flag Tegvianua 6 Taumiald

Al

Type Description

q ¥ ' 9y 1 a [
URG Tuenanumueiniudoyaniu uazldoyaniayuao (aglu Urgent Pointer)

] q o o - : ‘
ACK | naaaidoyaludlad Acknowledge Number 1111991114

wlumsudaTigsudeyansiwinisgdetoyn Segment & Nz Roslicaisg 0
DSH

o @ 1 <
Massoad laois)

amaﬂmmﬂma(rcset)maai)miuﬂmmﬂﬂmﬁauaumumam@wama1 1
RST |
! Taaaiidlaym TiSududoassuln

| a9 ¥9 a’ Y a 1 [
SYN 1ﬂumsLﬁmufvammaﬂuﬂmﬂma

Q¥ A Y q ¥ T a a
FIN lmﬁﬁkwellﬂqtlﬁﬂﬂ'lﬂ‘ﬂ'm‘ﬂﬁ7“37q@ﬂ13ﬂﬂﬂﬂ

A15199 2.1 510a2108AV04 Flag

4 =} o W o o

Flag lwgamosves TCP Hanudinglunisfiimuan1siiauues TCP segment
A v s oy Y > @ vy £
e ndoyalueameives TCP szlidoyansudiuiemssunazmsdedoyadgalunis
° ' 1 = SN v @ < ) ' 9 o
Mnunaazegavzims ldauiad limdousy Flag sdludidimua i lFauilad v
[N 4 0w v Y 3 A Y 4’{ [ [ 9
wuHaa Acknowledgment numberv ligalyluduneumsisudumsiFoudouaaziivoyaly
o IR By Ay 1A L Yy ora d o o < = o ¥ ]
Haadailudoyait hiinnumuelandad 1l flag Wudisimuanozinnioyainls

QY a a Y
Llﬁzﬂ@11’“17@?]'3111?\1?]7‘1@1@"1@



2.1.7.1 mMsaeal1svad TCP

HGST 1 HOST 2
I ¥a Seo
‘“\\\~ Xx)
'\\\‘1‘)“
Y
YA
o e
P

< 4
s 2.7ms@easves TCP

ioIsnINUA CONNECT (SYN = “1” g ACK = “0”) {Aun19u184 Entity TCP 7i Taas

3 s Ao S
‘1Jme‘VlNi]zﬂ‘u‘ﬁﬂW‘iL“Hﬁ(Proccss) mmmJwmmwmm‘ﬂﬂmuﬂclum%’aga Destination port

S

-] ] < a £ @ v Y 4
Fadmn luwufsgaeulfasalomnuudnd RST =17 naulidadd amniuud CONNECT

5] [ @ J £ @ A a I VY
voagaazgnasde lldsInsramumnesanszydioivizaouiunionouljasa 1dd1 n
) 4 Yy g ! g o o o ol o .
'iL“ﬁﬁuu@@ﬁﬂ13ﬁ'é]ﬁ"lﬁﬂ'JEJﬂi]ZﬁQL“HﬂLEJUﬂﬂEJUiUﬂﬁ‘Ullﬂgﬂ‘ﬂ 2703 UYUADUNT A
. L 9 d' [ a ' 9 Yo G qd‘ J
rcp wnwudlumsasmsiende luanizilndseniedadaazdsulunsaii laadaos
' £y 4 ' 1 < =} ' @ P 4 '
LWIQ‘Wfﬂfﬂuﬁﬁ"anﬁl%'ﬂilﬂE]SZW'J'IQ“KE)ﬂlﬂﬂ(SOCkCt) ﬂLaEJ'Jﬂ‘LlNﬁq@ﬁ18ﬂ$Mﬂ1§L%ﬂNﬂﬁ)
a dg’ =) 2 [ ' : A 2 ' 1 ] o zﬁ‘, I q ¥
lﬂWSUULWEJQﬁuQ‘U@QVHQLWWHH!N@Q%1ﬂﬂ1§L‘U@N@@1HLLﬁ@3“K@QW1@ﬂ%QﬂﬂTﬁUﬂﬂJu!ﬂﬂliﬂ

=

< IS Yo Yo Y A 1 o w o 3 o n ¥ A
ﬁiJ"IEJLa"UCH?JﬂLﬂﬂQﬂﬂllﬁ%@iﬂﬂWﬂﬁ!‘lﬂ@Nﬁ@ﬁW]‘Uuiﬂfﬂliﬂﬂﬂgﬂﬂ"uu‘ﬂﬂ131uﬂ1313ﬂ1‘§ﬁ€lﬁ13

v

v
C=

' v Vo o oo ] ' Y g oo @

U (x, y) IMaFeuaedinuiaesdusslunareindeyaiinezgmiuin Bideidude
o v A 1 a = a Y J =
yTuasulunisaiamsievdsuaznissn@namisa@oussuieale W luiamnuusiv

o o ' a g [ = g
(Finite State Machine)InM My 11 aowz luuaazaniuzeglimanisaivnsegaiiiiuly
v & Yo v o o Y I Wy
Tdaraaz lasumsaevauesdismsnsziiminzaulumeasadudumanisainiddu T 1) 14
Y Y a = Y v & v Ay &

wnaeuterdanaianizaesswnuliniiumsFouaoisuAuainaniug CLOSED 1o
=Y Y a A < =) ~ a Y o
i5on1505013 LISTEN #38 CONNECT nuziimsulasuanius lan@uuazdidndhonsans
A 1 Y A v g a dii’ 9 [ A A 1
WwoudodlonseuaenIzinavuazdellogludn1ug ESTABLISHED  fonisifeds

Jd 4 a a [ =] @ [ ' a
auyssitaziissnianmsaaaenznay lganiug CLOSED audu

ghiv
BLNNUANYATIUNG

aw
a9
é

Tourang

¥ a a
. Vi € ’-’f*ﬂ’i 32.5§g1
T (8 1Y

mmﬁgL """""""""" 250380

U M sressssornnssnsnorsons eerverenienane

DYTENNNTD....

------------ PReeevesrriiringy




2.1.7.2 M3DUNNNA WU Three-way handshake

I aa . 3 g ' 4 3 3
Three-way Handshake 1Hu3smisdsunnifanawisasiondilymlusouninda

Y

o Yo ramdo o Y 9 ! A Yy Y ~ A o "y oy 3
“Iﬂ“lf@uLlﬂﬂllﬂ?ﬁu%“ﬂuﬂ%@]@Qﬁi?ﬂ‘ﬁ@ﬂﬁ@ﬁ?iiﬁqﬂﬂﬂu‘ﬂﬂgﬁﬂﬁ‘u-fﬁ‘llﬂgﬂﬂfﬂ3hﬂi‘ﬂil

< < =g Y 1 1w ) @ 4 ' a '
winmamuauilFlumsdesesmdulsdmiunsdemsarsgernianiiandiag lussuu

n Yo Y o ' o w A F2 (] Y [ .ﬂ' 0 ~ &
lavilvimsmmuanmmnoasdnuiilam ldrogumsadsgesdoassznialeant uas
s A 4 a A 0y ! o d X 0 (v S s
Taara2 Suanladel vaisuNMsioAoa 10T aauNnAa CR (Connection Request) 1lia Taas
=< A W ! o o A > o ' A g oY
2 B9z UMA YT AU T UMIA0@TTINNIMBRIRSVLaz oY T de a5 11d e
Yo A 4 <4 [l @ v < o (5] <3 3 Y 1 a
Hiune laaA2 Naza ACK (Acknowledge)nauuida laanl UADUNNINANNHTUNAT Y 1Y
' o 4 d Ao v ' a a 2 Yo o 3 o q ¥
sz dwnunmangsanawegssuunaaume s lunending i lvms

' 4 Y ] ¥ . £ ' [ ; @
asrevosdems lgns luldidosaniiardauilsdren luas sfiun13 19 Three-way handshake

9 12 v o

o (I Y 1 v 9 Ay o w I~ = @
nJums"lymﬂuclmamazgﬁmaga%mmmwuﬂmﬁmuﬂumwmmamammﬂmam@mau
B o dedy 9 v ad v @ o Y v 5 %

mﬂﬁ'mmmunﬁumh‘imnuaﬁmiﬂﬂmwazﬂ13mam“lww%’@mu(Synchromzanon) STRY
' ¥ ~ 3 Yaa v =R o ~ & Ay °

maq"lmmumwﬂumﬂm*ams‘uuwﬂnmmgﬂw 7-1 HAAITUADUMITISUAUNITNIIUIIN

o VIR % agq ¥ o o v g ' 3 g
Toaa 1 Ngeleaa 2 auyaldlead 1 @envuoavdrdwidy < wasdumnia
@ 4 4 @ <3 <
CONNECTION REQUEST Mldslaad 2 Tead 2 aoususiouiinidg CONNECTION
£ @ o w @ o w a3
ACCEPTED #@39ztouiunmuavmay “x” wiounulsemammoavirdy =y miluvoq
5 ¢ g o e o 2 1 N 3

AueInNTulaaa 1 NezAUSUAIANADNYDL Laae 2 m‘LmNLGUG]%}EJQﬁﬁWﬁSTJﬂﬁﬂ’mﬂUlu

3 3 v a
&LWﬂkﬂQﬂJ@iJ”aLﬁﬂ‘Y]ﬁUﬂ

T2

HOST 1 FHCST2 HOST 1 HOS
~_ R, @,
; il N
N ~
CK‘X) o(ﬂ)()
pox W — aox
— .
-« e
Ary R,
\q’.’Y) ~ V)
~a S

v 14
s 287umoumsihaunnlaaa ludslead?




15

—_— Y a 3 o a o 3 & a
auuanldmadlymimsgymvesuinnaluvasiduuuwmininandalusz vy
a V|2 Y& = a3 G @ 3 ° 4 4
PuNe D umuUn7-2 uaaananisaliuinfa TPDU (@usnlugil) duduuiuiinifa
oaR a =< Jd as 4 [ o < o ads [
imansszaune Tl laad 2 Tasilaad 1 lunswleas 2 fezinumulnaneszaeusy
' 3 3 ot oy o JRRN 4 : o
A0S FIANNAACONNECTION ACCEPTED TPDU navinfileas 1 11aadl azainso
Y 0 4 &7 Qj.ll 3 o w v a 1 p=1
asae laNHusavdaaulaan asunavutiudunuioaydeun laan e lilud s e
' < < B - @ J 4 a ° < T ad dy @
MIAWNAAA REJECTNAUWIG918aa 2 1ioUnentannIsiIaIuaziiuIdsnsiedonis
& ’ < g G {I - o o > | y o ¢
AOEIHIULANING 3 AFUTUANYEIAII “MsFulleT I uTuaow” Haganiene laaa |

- R Yy A &4 ) o G- v
LLE\ZI?J?W\ 2 NI llliJﬂTiﬁﬁN‘UENﬁ@?ﬂﬁﬁluﬂﬂ"ﬂTﬂﬂlﬂganlufT'ILu"ILLWﬂLﬂ@]LﬂHM'@EJNIﬂ

o A ¢
2.1.7.3 Yugeasnisiszyna

P=1 o @ da o =1 1 ) [
11ns lnaeadnsuassvomesuiatailowSona1 TELNET Inslaneadinsunis

@ 3 Y =) ' ) @ a ad a Jd '
%ﬂﬂ?‘itlﬂwﬂl@yjmﬁﬂﬂ?”l FTP Lm:‘,IWSIﬁﬂ@aﬁﬂ’iﬁ'lJﬂ"liﬁlﬁlUiﬂWﬁﬂﬂmlﬂﬂlaﬂﬂﬁ@UﬂﬁﬁUﬂ31

a 1 [

5 o w Y Ia o A ' Y99 ¥ & St
SMTP laglws Ianeadmivasvemesitiawilousioldglsamnsofaserumios laadn

' L 1 a J ° Yy oA v o @ o o A A
agvlﬂaa’é)ﬂ"lﬂ Lﬂﬂw1u@uﬁ’]ajluﬁllﬁgﬁTiJ]ﬁﬂ‘VI'NTL!1ﬂLﬁNBUﬂU31ﬂ1aQUQW1QWHagﬂlﬂﬁ@\‘l

=t

o 3 ° 1 @ 9 ' @ Y A A
IaﬁﬁuuiWiIﬁﬂﬂaﬁWWiUﬂWﬁi]ﬂfn'iLlﬁuﬂlﬂga‘ﬁjﬂiuﬂ1§ﬂﬂa@ﬂuﬁﬂﬂlﬂy‘ﬁu'\ﬂWﬂkﬂﬁﬂﬁ'ﬂu

agluszuumIovionsodaduumdndoyaliiunioslaqdldins lnneadmsulinsas

A A

ad a Jd @ vy @  9q Y =2 Y 1 ¥
wnmneainnsetindyislumsiadeionnu lglalussuunsesudonnuniidaautm

g y
2.2 WU WMMSIFOU GDI+
171 GDI+ (81U 38 lewadd) 69119INA131 Graphics Device Interface HuA1n 141500
, 3 o ’ S0 a Y v _
NQNDOURNA(Objec NTUNATDUAIUMSUAAINA Iudnilaenssy NET GDI+ uon 14 5
o =
anyue Ao
1. @IULAAINATDINOU INTAAIN
[ a 19 Jd
2. mssamsteInuszuy Iiagdnim
a o o A a ¢
3. sTUUMISWUWENES ldanTeanuw
4. mMsmmwadou mIue i1 (Animation)

'd ~
5. syvuWouauazd

221 Wugwszuunsnlu GpI+

dy ' A g a A A o I ! v ny y
Wu§1uﬂ15LLﬁﬁ\?ﬂﬁWWﬂﬁH’)U‘V]Lﬁﬂ‘ﬂQﬂﬂ@ “fgﬂ” WDUIIANNTYINBNUIL lmﬁuma
¥

<

Y s = [ v g o’d‘ o A a 1
uazioganaIya nawanIssIRenuNz lanwauinesuRna NIRRT URAYP1IMLAY

A g I ' @ A
ﬂi”lﬂﬂ‘ﬂlaﬂ‘ﬂq@i]@g 297 M0



16

[
= a ' [

d i o 9
1. i’)ﬂﬂlﬁﬂﬂ Point ‘Vnﬂu"'ﬂiguw faa 1191 (Co-ordinate) x.v lﬂUl‘ﬂUU’ﬂ]ﬂUiJ“fﬂUUuﬂl@@

v v
NUNLAAIND

=h.

s < o A o J o :3 A ¥V Y N o
2. 29ULINA Size m‘wm‘w THUANU ﬂWﬁEN"UUiJ'I!WE"Jﬁ'?NﬁMﬂWUﬂ?W?‘]ﬂlﬂfJ‘VlN"I“L!

V v ¥
= o L4 1
TWAUDOUING Rectangle 81992 1N URLeA AT uavoaHasy nivagluvouwa

d A o Y
YoauiT1ann 1

> ' F v
A =2 =3 @ o a U
2.2.1.1 ‘W‘Nﬁ!!a’ﬂ\iﬂﬂ 1P VBTN ﬁummmwamwmmmﬂam 1389171 ClientRectangle

v
=< 9/

A Ao 2 & 44 v = ' A ] A o
2.2.1.2 NUND1A03 HU1UDY Wu%ﬂﬂmﬁiwﬂmmﬂ’m@@m%ﬂ@ Size LW@i%LﬂHLH@ﬂHWSU
3 "

Y o A Ao v v £ v
Llﬁﬂﬂﬁuﬂ1uﬂ5'ﬁlﬂ mmmmwumumwummm%msmmms mmmzﬁlwuw

] A Q’I’ dy ~ d QY
VAU Wi@VNﬁﬁJﬂ"Uﬂﬁwuﬂuﬁﬂﬁﬂaiuwaﬁuﬂvlﬂ

o y A d,
222 YUABUMIAININHND @8l GDI+

v afl T . % : o v & y A A
1. l%o8113na Point SEYA NS Tﬂﬂ’mmﬂigmﬂemumawlamﬂmgumwuummwuﬂ
91809

'
o

) k. et ' & Ay y &
Gl‘]f@'é)‘ﬂﬁ]ﬂﬁ Size MUUAVUIAWUNVIABINADINITATIIVUNN

to

223 szuvualu GDI+

<

i ' ¥ .
U = a Y =Y &l =
AOUAITINZITHATNNUAIUNIIAN VCH WU musnisiniseenswiae szuud u
E4

o 3 J v a ' o @
aoiaonssw GDI+ ﬂ$ﬂ1ﬁu@1ﬁlﬂﬂﬂmﬂﬂ Color JUHALDUTIUUDINITUTAITNINUA Iﬂﬂ

v
9199972 UL TUVY RGB (1109 1397 11131)

d
224  msiyainesudng Color
Y @
awsnszy e 2 dnvay
1. 01fu50A FromArgb() HINTNANAULLT 3 & A9 Red. Green. Blue

y o 3 o o '
2. 331 ¥0AN0BURINA Color AVAYU 13U Color. White, Color.Red

Y < 5 9
225 M3l¥OMHANIIa! Paint() veavlasa

[

o ac d' q’/ =Y o 4 d’ 4
dmsuIsmsnausad i nanudunidnaslunuinaaanavesosy auiso
o ad AN
mld 23370

£%
ad A

o o ) R ° Y A a o
L. ofumamsel Paint)  vesWesmiuIsAuT I Taosmualfiliomamanisal
) . < Y o q¥ v = 4 4 4
Form_Paint() ~ ¥uudd delvinanudunsiinasluiuivaana Tasmanisal

< s a ' 4 @ wa

Form_Paint() (H1umam3aliinadoa1nmansol Form Load() 8n 1137A

o _ o . J I ad = o

2. M3 override MANIA! Form Paint() vaenosu 1uitmsnsiminsaitaoinse

- ' . o v ’
MUUUDUMAM T Form Paint() Taoms 198 1d4 override



YV -1 (3
2.2.6 MY UIINA Pen

4 o o 4 < 3
pOUIINA Pen T9dMIuNAdy Taomssmuagaisudunazaduaadiveouming

B}
]
I 3

. & < A Y & 2. . o S
Point “]NL‘ﬂ‘Ll?]'ETULﬂﬂﬂﬂuﬁﬂymgiﬂﬁmﬂﬁﬂﬂﬂTﬂﬂW‘lJ'E)Q‘t]'iQ LW‘ﬂﬁWﬂUﬂTﬂﬁﬂﬂﬂWﬂﬂW TINADI
0o R R A 1 A
AU 2 BUINAD
s :J = ] [ KX Ao
1k ﬁLﬂWiJﬂ“UEN'ﬂWﬂfﬂ FFH HUNTLUAY HUNTAT 909

2. A le @ vuie 0.5, 0.3 99

. v

=

q'.; Q. aa % a v
Hune dennadieldnnlulanvesnnuiluese ualuTanves GDI+ udtnm
o £ [ A
M3MUA 1A 3 DE19AD
i T
3. miwmin
4. vuarhnm
5. ammuduneananiaginm
2.3 MsaaIIUUY Wi-Fi
A = 3 3 ad & v s o
msdomsuuy Wi-Fi lanvaithuinise salsznouaeginisiniznodyaiu
o Y A o A A e ) o Y A
Router fHt#itludInas taznugumsdods msdeasuuvui Idsunsvizdeosiming
[~1 . ' A o d o a 9 as ] A
14 Server 1ag Client NaIADAIVDIATAMUNYTIzAD I T sunsulud11v0a Server H3o
= 3 [} & aw dy =Y u)/j Y w ::
Client Andeg ¥elulasennIvon Tsunsu Server gnaadao1 1y datiuTisiunsu Client vz

E4
a %

Y =" J d! a :,’ Y a wa .
anaaas Iilullsunsuiufinmuazuanwa aaggnaads 1iunuszunnlfiidnis windows
1

Assadams doas
HOST 1 HOST 2 HOST 1 HOST 2
~—_ R
G xR
\\;\Q X) :\‘_\NLR (% 4:-‘\,)
T~ y \\\L
X) X)
4// 4,/”'/
Dary Re;,
\\.%QMQ( \\\ (40(§
\\*y) W
Tl A

= o o R T %
3N 2.9 Fumeumsiinuainlaaal lildilaae:



2.4 ayy
5 t:yd ° o

v & . Aaw a - Sy ¥ Yq Y a o
manatonilsveIn i lassnudseruiinmewadans i 18 1161 iAa 152 Toan

@ o Y < Y @ =1 a o
ﬂUﬂ1iVIWﬂ15ﬂﬂﬁﬂQﬂJﬂ\?uﬂﬁﬂH1 “If\ﬁjﬁ]ig‘U‘HUﬂﬁﬂ‘H‘IﬂJﬂ'é]iJ‘v‘l’JLﬂE]iLﬂu”U@QﬂuL@\‘]Lﬁ'ﬁlﬂnﬂﬂu

p=1

= o ey A R & A 3y Y
HAZADUNWUAD IV ATU NI TDAITUUY Wi-Fi ‘lﬂﬂﬂﬁu ’UL!ﬂ@IﬂﬁLLﬂﬁiJlﬂiﬂ!@l!vﬁ l‘ifmﬂ

3 k4 v
v

~ Ay & Y &KX o a o Vi ow s Ty By uc i MO
[ATIIUIWUTI VY L!Tiﬂﬂﬂﬁﬂuﬁ$1‘b'5’Jilﬂ‘U“U'ﬂiﬂ‘Vlﬂﬁﬂﬂﬂﬁi'lxﬁlu lm‘ﬂu@mm AJUUDN
yaaay o o Y v K ° < E v ¥ o 9 [ a 4
1535t lumsiimsnancs sei ldinfnuihmanudeya ldazainuasihdeyaliFinss
Y ' :
Ul w‘lﬁ’l ﬂ1§‘ﬁ’]tlﬂﬂﬂﬂ'ﬂﬂﬂ1ﬂ’ﬂ$ﬁ$ﬂ]ﬂﬂ?Jﬂ15ﬁ1ﬂ15Vlﬂﬁ@\il!%’)gﬁﬂ5$ﬂgﬂ1uﬁﬁuﬂlENLﬂgiNﬁi‘]
v

@ Y d! d' A @ " A Y o w A‘ <X v a d =§ (] [} 9
IAN Y mmsammﬂmmum6mnﬂiuLsmmmmiﬂwau‘,a"lﬂmmwwm cmmuimyum

De

P AN ' d‘l Y 3 @
wIealodamartiaziu ldmanaaswaluvan

4 @ Py J a [ ) 4
vonmionnlsz lovinang fina1aluds anwii lddamsnin 115 ud oy
' > S ¥ = 4 Y] ;’,' dy A ' o a U a
Wwuaes 13me saunsgUnsainiugu1fae Metliflesnnszuuaiey el ludia

a o A o 1y Y <
1RYINU ﬂ@ﬂWﬁiUﬁ\‘]ﬂJ@y’ﬁqﬁﬁ“lfJuuL@Q



