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yed 1(H) [3 oyei]

POP yi2isid-l si4ail] 4udi.

SUIG:;

POP (Post Office Protocol) i ¢id y-:uiftd wicisia © < adrell sdid-2 [Suigal u2 gic sIGHdis s2 ©.

s1H2i12)4] uls:

wig (sa1 qei

1 Sdsel sdI-2 POP a2 12 Uig 110 U2 %iSI &
2 viel[2521 duRlRISdl Ys2AH 4 UIMAS AU &

3 SIGHdis g disd [SdIga U2 SIGAdIS &I ©

4 (Sdlel SIGHdis ugs] aidzell ghicy [Sdle a1 &

o SIGAdis-YIdIRd: M sdiu-2 [Salga U 221[s d duldd 219 ©
o isAIFd VsAA: J-2242 SASel Y21k PHcy diRd] 2SIy ©

o [Rd1d [BAIgA: vis % [SUIga AsAY HIZ 2

HH2l 2ls: "POP SIGHAIS S2 A SIUH HI2"

yed 1(ci) [4 d1el]
OSI Hisddl TCP/IP Hisd d12 AviiHeill s2i.

¥dIGL:

OSIl A4 TCP/IP 42d($21 Hisct grai4] duHell:

uiRj oSl Hisd TCP/IP Hisd
dual 7 dud 4 Ay
ERTERIEY dgilds Hisd qsifRs HHdls20l
fdsia ISO 221-5S DARPA viss2
*sZadi g¢) ¥l2d A0 GiglIR0l

Yy dsladi:

e daR s1G-2; OSI Hi 7 AU © w12 TCP/IP Hi 4 dad &
o dixdlds quri2l; TCP/IP cA1usyl HAHEHI 9, OSI Hi2 Midl Agilds

e Wi2isid 2ddaidI: OS| vizisid-2dd &, TCP/IP vi2isid-[dleie &
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o &S UidRas: ddiRi-] duriq s1201 0S| Hi dg) AHIddS &

H443l 2ls: "OSI Aid Agilds, TCP IR cygelRs"

yed 1(s) [7 24el]
TCP/IP HisdAI €285 dARI Hizisicai-l siH2i12] A4wdl.

¥dIGi:

TCP/IP HisdHI 4 duaf © Hi €25 daR Uz [Afeie vidisic ©:

[ArUAES (AU, (FUlzg S — Application Layer
POP, IMAP, DNS PP A
Transport \
TCP, UDP / Internet Layer \
IP, ICMP, ARP, RARP — Network Access

Ethernet, WiFi, -

da? Yol vi2isid sil:

daR vizisica siRi

Application HTTP, FTP, SMTP, DNS qulRIsdi g-225d A4 AdRAl
Transport TCP, UDP AHd-2l-vid dg2nyauslR
Internet IP, ICMP, ARP 21G[221 44 Ai[idI
Network Access Ethernet, WiFi oifds 21-M2l

vizisid [dordi:
e HTTP/HTTPS: doi s1j[Asel- 44 y2(&id dot swyfdseld
o TCP: [GgyaiHla, sAseiH-211[RA-2s S2l 211
e UDP: 25U, s-seld-2(3d S2i 21152

o IP: Us2 21G[2o1 44 vl

e ARP: IP 24544 MAC 245 ¥128 HU S2 &

443 gls: "@Seld 21-uie 2242 42ds éxall”

yed 1(s 12dl) [7 del]
OSI Hisd d-l €25 daR Vi €35 dar-l sIHI13] A1 2ladHi 24dl.

¥dIGL:
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0SI (Open Systems Interconnection) His@Hi 42ds sijfAsel4 HI2 7 dual ©:

Application Layer

| E—

Presentation

Session Transpo

rt — Network

Data Link

Physical

da siAl:

dar

Yy dgiell:

14
Application
Presentation
Session
Transport
Network
Data Link

Physical

(4

S

qulisdi g225¥

sal sif2al, vilstel

el Hixy-2
¥id-2ll-¥id [s[dg
21G[2a1

$4 2112l

(G2 21-1M2l4

AN

o HIKRJER [S35194: £25 2] [l walcierRlA &

o yi2isid 2ddaidl: dui [Gfdy vidisic dlul 215 &

o Hidsls2el: 21dbis d2alSo1 dgaf Hisd

q4432l 2ls: "cial dis] Aeld 21-uis H2ds Sai y

Y 2(AH)

[3 d101]

\
|

AlJor s

ARP 314 RARP yi2isici d2idl dgldd duil.

¥YdIGL:

ARP 44 RARP [Guzld sial 2118l g1 Rasicyjeld vizisic ©:

uRj
yg A1
4

f€en

[0Yd

qyziel

s12i12l4] ulsa:

ARP

Address Resolution Protocol

IP 2il MAC A1 1fUo)

dilgsd 2l [s3sd

M1 42d$ s1Y[52lA
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vizisic

HTTP, FTP, SMTP
SSL, JPEG, MPEG
NetBIOS, RPC
TCP, UDP
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Ethernet, PPP

SGIGH, 2(S Al 22

Reverse Address Resolution Protocol

MAC 2l IP A5 H[Uo
(53sd 2 dilssd

[Ses-2(3d us22el-
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e ARP: "4 IP 3A$d W62 €, MAC Al ¥32 "

e RARP: "Hd MAC s HGHR 9, IP A5 %32 "

\ \

o 21 Gid sIigMdI HI2 A3 2610 HY-2g 52 &

4u2l gls: "ARP yg (s[53sd, RARP [3sd2e s2 IP"

Med 2(ci) [4 d[el]
IMAP vi2isid-l siu2ildl auadi.

SUIG:

IMAP (Internet Message Access Protocol) HlRud [Salg isaial HI2 2idR UR gH@I HAxH-= 52 ©.

s1H2i12)4] ulsa:

uaig DT qeid
1 SAseld sA1J-2 IMAP dd?2 12 %isIa & (Uie 143/993)
2 2252 ssl=Riuc 12 dili4
3 sles? isAy Hd2 2 gid siesa oG s?i
4 [R[isi-1g3214 oiell [Salgaia U siedidi [Js @11 ©
Yy dgiell:

o d-UIUIRC: i 2d2 U2 28 &
o Y[R-[SUIgA: s [Suigaixa AsAH
o [RisidIg32ld: cedidl o8 wldlcilGid 21y ©

e [Aidls2d SIGAdis: Hix ¥33] g SIGHdIS S2i
SIAEIAI:

o 1% siAgIUdI: 2dR 2212 HAYH2 52 ©

o YisAlRlGIG2]: o1 cuiall sy s2

o GISUY: UGR HIUIRAIY GISHY YEI S2 &

H4u32l 2ls: "IMAP g2242 Haiga éHall ¢IsR"

yed 2(s) [7 agel]
Mobile computing 4 Three-tier ¥11(§2su oY sIAAIH A1 AH¥d.

¥dIGL:

Three-tier 4115252 Hiclgd s1Y[2o14 1@ duiHi [GaiR¥d 52 ©:
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dHISsiA _
S Presentation
26ideH .
< O Tier
HYUe I
(G54
difgs
i)
2142 [doidi:
21R”IR g2si
Presentation Hicgd [Saigaiy, Ul
Application vidseld ada, Msade
Data S2liAA, 221

AIE2sUAI SIAEII:

o 25dlGIA2]: €25 21212 24d 2ld 25d s2 2SR ®

o UYAGIA2]: 2201 AHUS2 HIZ AHE2] SIUEIRA

o [RisuifR2l: 21212 A2 gl S21 Wi2sel

o ysiH-A: [GdRd WidFor dis g215 &
s®yfdiseld sdl:

e quRllsdi Rsde2: Presentation — Application — Data

N AY

e i-: Data — Application — Presentation

AR

o MiAlRd1: IfGs214 2122 (G134 dilFs &5sd $2 &

Hu2l 2ls: "vxs-22i iwdI s2 S2l Widfdal"

e 2(H 4dl) [3 d)ei]
Stop-and-wait data link d? vi2isida-l waiciii 2auaal.

¥AdIGi:

Stop-and-wait Wi2isiaMi Sedls uzgiv-y HaTeRAl ©:
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Yy HATEIAL:
Hiel qeid velly
120l sileiudi AP g1 USdi ACK Hl 21¢ 34 & URIG Gi-s[dsal Guaial
ag [ddci €25 &M HI2 21G-5-[2u [ddicd elly Sai 211l
22 AllkG2) Uis ¥ 2R 2l-uM2ld AH2sId © gl2d] [Gua-ladl

YSIH-A AHRAIVI:

o d-s[dsa dae: 21¢ WAl MY (Wl [ds [lssd 28 &

o 21gHUIG2 NIGAR: Wididd ACK (Gi4¥32] y-:21Hel4 cid &

o [RisdlRiIad WiAilAd1: visaid Hl@ud $14 Hisd] 21sidl H2il

44l gls: "elu 21 ¥, 6is[dsa dee s2"

Mo 2(61 AHadl) [4 d1e1]

%l IPV4 2§21 2514 u2 IPV6 A1 SIAEIAT d4dl.

¥dIGL:

IPV6 24 IPV4 U2 HIElUIn JElIRIAT UElH 52 ©9:

Yy SIAEINAI:
dael IPv4
g WA 32-bit (4.3 [Gi(Ga-)
3s? dRAcid d-
[BisailR2) dsl@s IPSec
sif5o1Re14 HJc/DHCP

YU SIAEIAL

\ \

o UAlAM2s VigAA: A5 Vissiau4 UicaH G

AY A N\

o Gled? UsgIH-A: 20 ds2 Yid[adl

\C

o Yslas [RisAIRZ]: s2Faid Alsreld 1y

B
o HilGif@2) Auid: cied? HidIgd [Sdga sdls2faz)

duiidl gael:

o sqil@2] Vs aldy; [Gice-g4 QoS Huie

o Hl@sIRR: Yeid HIRSIR2 &iHdIAI

IPv6

128-bit (340 A4s[a(duA)
(8525 40 Giigea

[Gice-g IPSec

AHi2i-si[S212214
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o dl $o122l: 2162 Us2ad 2142 s2d el

42 gls: "IPV6 ek uRsii-, [[sAUIR2], A"

Mo 2(s 24AdI) [7 d)ei]

Mobile computing Hi Guacel d2as-1 414 di1ul. dHi2il siguel visd [Gadiall 2udi.

¥dIGi:

HIGIIA d2dSHl USIRA:

g2l 2sidiy)

2G GSM, CDMA

3G UMTS, CDMA2000
4G LTE, WIiMAX

5G New Radio (NR)

([Go1ddlR: 4G LTE d424ds$

Serving Gateway

Ajls
64 Kbps

2 Mbps

100 Mbps

10 Gbps

aafel

argy + SMS
S2l Al
s1g-2dls g2

HERI-Al 2]

/—' S-GW

Hicligd (Sarga

eNodeB
ol 222i

Packet Data Network
Gateway
P-GW

g-2242/vs24d

4G LTE da&eli:

\ Mobility Management Entity

MME

o ¢lg Als: 100 Mbps sIG4dis, 50 Mbps udls el

o di del: Rud-2194 Aifasu-=4 HI2 10ms s2di A1

[ SN

o Uid-IP d42ds: Use-242s HI[Sesu2

N \

o YiSYIRS Vil Hedr Sd

AIS2sy g2si:

2% HI2 MIMO 2s-idi%)

AR \ \

e eNodeB: 5415 deiRll 12 A~sI=S Giy 22214

e MME: Hi[ci[A2] A4 Aia[25214 HAY 52 ©

e Jj2d33: 521 21G[29] A AsHed sdls2ldd] &sd s2 &

vil@ser-a: [Gsal 221021, Ai4d1g4 211, 10T sHls2(a2l

Hu2l gls: "4G LTE: didl oH Adicjel-"

Home Subscriber
Server
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yed 3() [3 d1el]

Routing I UsIR 24di.

SdIGH:

216221 deusaf u2 S2i usea HI2 via [QaiRd 52 ©:

_2AGR3141 usIi:

usIR geid

Static HJd 21G2 sif$o12214
Dynamic i2lHf2s 162 [Sesa?l

Default ULl S[24e1d HI2 sldais 1G2

1GR21 52012008:
e Distance Vector: siu siG-2 diu? € (RIP)
e Link State: 4245 2iuidi®) dIu2 & (OSPF)
e Hybrid: 6id 21[ai21H] 1S © (EIGRP)
[Ridseld sigzlRar:

e Shortest path: M4y ¢y A2l [Seey
e Load balancing: 218s a4 2ld [dd[Rd s

* Fault tolerance: [Arxsndizii HI2 dslcls 21G2

4u3l gls: "222s siaudfis [Ssice 21G2 "

Med 3(cl) [4 2e1]
Subnetting 24 supernetting 2] &?

¥AdIGi:

\ \

AGH(221 A4 JuRAI221 IP i1 AdiSel4 siigiH 2ld HAx 52 ©:

Aumeil:
vy G421
éd Hi2l 42954 [delif¥d 52
(€an 21U-S1GA uifciom
HIRs dicll A6iH2 HIRS
uRenx HAS 11 A2
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AGi4221 ulSa1:

o [Giza GUIR dal: ¢ixe aipmiel [Giea di

c N\ \

* AGIA2A GIdIdIL: Vi-s H2dS o122

e GliSSIA2 E12ISI: 141 ¢SSR S
YueAlZar ulsa:

o d2dsA wisi: HISlH HIddl 12dsid 4 s

o 21G2 ilEdiald: [Fo1d 2AGRo1 A42]

o 2AGR21 261d g2Isi: AHis] 2AG[221 -2)s
SIAEIAI:

o AGHA[RO1: Glsd? 429 A2, [FisiRe]

o Yudl2ar: 220 G2, si2d vildRds

42 gls: "u6iA(201 [Ruaza, yuRAl2ar aiy”

yed 3(s) [7 afel]

IPV6 Ji§[Ri21 au2adi. IPV6 2anide-]l $3RaId 54 ©?

SdIGH:

IPV6 43321 IPV4 HATERA GSEAI HI2 128-bit A5 dIUR ©;

IPV6 i 225UR:
TSR, NV, ST WSV NSV, MRV SV SV S, SN NS S, NV SV, M —;
| Global Routing Prefix |Subnet | Interface Identifier |

| (48 bits) | (16) | (64 bits) |
B SR S S S I I S S S

S siN2:

€2s A1 éq

Global Prefix 48 bits ISP Adisel

Subnet ID 16 bits SSECETENIREEY
Interface ID 64 bits [Sulga A1gs[2($521

BAgAAI USIRI:
e Unicast: ¥is-2/l-2is srys5el
e Multicast: ¥is-eil-2i4s s1y[is2i4

* Anycast: vis-2l-4¥s-I s[5l
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IPV6 2a0id2-] ¥3Rld:

djeil AHAII:

AU IPv4 IPV6 dicjel

GigA VisosiaAUA 4.3 [Gi[Gad 2igai 340 A-4S[A(Ga- g
NAT %Zdadi sAfs2(a2] Hie %32 i-5-2-9i5 s(s2(42]
RisilR2l iS4 @il [Gice-g IPSec

Hicligd Aui2 yifgd Al2a Hifci(@2]

RNidrI SIAEIAI:

AEAY

o YdldaRizs Al: 10T [Gadreld 1Yié 52 ©

o 20 silHo1R2ld: 2Hi2i-si(Fo12214 deaili

o GiedR UgiH-: HHIfBHIZ3S 352 25UR

o Yrsles [RIsAIR2: s2(I2id A[Srel4
QRNidRI USSIRI:

o RJUA-225: IPv4 4 IPV6 Gid Adidg

o 21d2ld: IPv4-IPv6 g-22311u(ci(@2]

o 2[F01: 2215 [RigieiH] $3RId]

42 2ls: "IPV6 i-d 21sAdIA], Bi-sles [[sifR2]"

e 3(A 24dl) [3 d)ei]

AR Y NN\

dlRid1Hi2i] 411 IPv4 VigA 2lidl. i d HIA IPv4 2453 i di di class, Network ID 244 Host ID 2ligi. i d i<
IPV4 A5 d €1 di de 1€l A1l

. 192.108.102.101
Gi. 80.54.256.14

¥UIGI:

([Gedyer:
ERPEY HiAdI sdId Network ID Host ID siRel
192.108.102.101 HI= sdi C 192.108.102.0 0.0.0.101 Glel Ais22l < 255
80.54.256.14 Y| s = = Sl vis2 = 256 > 255

25 3i: 192.108.102.101
* HIRL Gigl iS22 %M € (0-255)

o sAIA C: YaH AHis22 192 (192-223 2)
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e [Ssice HI2s: 255.255.255.0 (/24)
Vi$¥ 6i: 80.54.256.14

o YHIA: A HHis22 256 ©

NN \

o [da¥ Gedad: €25 HHis22 0-255 ¢idi s

o YUIRI: 256 4 HI= A&y (0-255) 2112 Gied]

Ju2 2ls: "e3s iS22 MY 255"

ved 3(ci 242d) [4 d]el]
Network Address Translation uz s dig @vil.
¥UIGI:

\ \

NAT g-2242 Asd Hi2 UIgd2 IP Bisdd uleds IP AsdHi 21-d2 2

NAT ulsa1:
wig (Ean1 2ldeld
V1G2611G-s yigde — ulods g2-4d IP ulcds IP 412 vy 21 &
g4611Gs uleds — yigde yleds IP g24d IP 12 Hu 219 ©
NAT ysI2i:
NAT Types

— static NAT (1:1 mapping)
I— Dynamic NAT (Pool mapping)
L PAT/NAPT (Port translation)

SIAEINAI:
o IP Giud: s [SAigda s ulcds IP 2 s2 &
o [RisAiR2]: go-d d2us 225U HUId ©
o si2 Rsseld: 2ol ulcas P visad-l %32
e d4ilsdl: 420 g24d 4295 Gledld
HaieAi:
o Vir5-2-s sAl52[A2): siuese s1YseId diS ©
o Ji2isid AHRAIAI: S2dis Hizisicd NAT H12sd siM s2d| 4l

o Y§iHA: AA[dRsd widilJa1 AHidds

Hu32l 2ls: "NAT dedsaf A5 21-del4"
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e 3(s d4Adl) [7 d)ei]

IPV4 Datagram Header [dadi2ail audl.

¥AdIGi:

IPv4 ds24i Us2 2AG221 H12 %33] HIldd]

0

1

2

3

012345678901234567890123456789°01
S S S A T S S S S S s S e S S
Total Length |
S e U O S S S e S

|Version| IHL

| Identification

Fot—tot—t—t—t—t—
| Time to Live
S S

S

S S

R S S W S S
és? gles:

gles

Version

IHL

Type of Service
Total Length
Identification
Flags

Fragment Offset
TTL

Protocol
Checksum
Source Address

Destination

Yy siAl:

| Type of Service]

|Flags|

Fragment Offset |

e St S S S e

+

Protocol |

Source Address

s S S S

Destination Address

g S g S

Options

J1g25

4 bits

4 bits

8 bits

16 bits

16 bits

3 bits

13 bits

8 bits

8 bits

16 bits

32 bits

32 bits

Header Checksum |

No. 12 [ 27

O

S S S S S

ottt ottt -+

Padding |

S s S S S

(o

4

IP 4254 (IPv4 HI2 4)
32-bit 216€14i &52 G-
Adl-] apeiad]

$d US2 1g»3

$oH-2 HIYS[2[$Sel4
$oIH-2214 S2id

$914-2 Yi[332

[SesiS uddi HedH sivy
sH1R1d] duR vizisid
852 AR [Sesel
HISEAIR IP AS

HOAA1 IP A
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o RAG1I: diaf 44 Sfzdel4 vigay

o $oI22I: Hi2l US2y &-5d sl

o R [S2s0U: 352 s

e sdil@2l s2id: 219y Ais ald gles
Hecdyel deys:

e Protocol: TCP=6, UDP=17, ICMP=1

e Flags: Don't Fragment, More Fragments

o TTL: ¥i-id l A2sId &
|

A4u2] 2ls: "gosd IHL Al A 2H1g5[2s1¢ $om-2 TTL wi2isid s i Seadei4"

yed 4() [3 d1e1]
Indirect TCP -l si42i13] Audi.
SUIGH:

\

Indirect TCP Hici1gd 42dS USSIRIA 3-5d S2d1 HI2 TCP sdseld4 [dedifFd s2 &;

AIS2sAR:
€2s ejfisi 22l
Mobile Host TCP sdiy-2 HidIgd d2ds
Base Station TCP visil [§ss d2ds
Fixed Host TCP ¥d? qi1ys 42us
sdseld [Rwae:

e sdseld 1: Mobile Host « Base Station

e sdseld 2: Base Station < Fixed Host

o yisail §seld: 61y 22214 TCP yisall d2ls s s2 ©
siHailRl] ulsar:

e $21 sdi: Mobile — Base Station — Fixed Host

o ACK &-s[@dl: 6iay 2221 disHidsH-2a HAY 52 &

o ESUIUR: $UUAUA £2HRIH SASeIH NI &
SIAEIAIL:

o diAAY AHifSHIYS24: d1dA [AS BHRARAI 350 S &
o HilGif@2] Auis: AHd &-sAHidR &Mdl

o A2 Rsu?l: yiud ikal ciedr &-s[dd
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4432l 2ls: "Indirect TCP wisxl Hi12sd"

yed 4(6l) [4 del]

Stop and Wait ARQ yi2isid U2 &s 4ig auil.

¥AdIGL:

Stop and Wait ARQ 2422 [S2seid i s3sei- a2 [dyi-la s2i giifel- y[lgd s2 ©:

vi2isid dHiueld:

wIg
Send
Wait
Timeout

ACK

22 &-sla@or:

Sender

| ————>

| <=---

| —==—>

sa1
[Risa-a 62 el g 21-fbe s?i
AsHidsH-2] 21¢ FAl

sigf ACK 4 4O dl y-:2141fH2

Yikd $Y HI2 BiSHIdsH-2 Hisdl

Receiver
I
Frame 0 —————————- >|
| -——=> ACK 0
ACK 0 <—————eee |
|
Frame 1 —————————- >| (Lost)

| -- Timeout, Retransmit --|

| ————>

|<=mmm

daieli:

Frame 1 —————————— >|

ACK 1 <= |

o [Asded [cidf: 0 14 1  viczed2l

o 21gHUIG2 HS[[H5H: viigIddl $11/ACKS &5d S2 &

o shasz [S2sei: glase 2dlsizg vesid ©

A AY

o sdl S2id: Raluz 21-ufbeid 22 $2id 82 ©

HATEIAI:

o dlail siRigHdI: 21(5324i HI AS ¥ &M

* Gi-sfdsa dee: 21¢ ¥idl e2MI4 [A[Sy a1

Hu2l 2ls: "y A-s, dga ACK, [Rul2"
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ved 4(s) [7 ye]

Communication Middleware [dadi2il 24di.

¥dIGi:

\ \
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Communication middleware AARGES2121 A4 12dS JdIA] U] 46225214 AU YEI S2 6:

[Asdd?: usiRi:

USIR

Message-Oriented

RPC-based

Event-driven

Stream-oriented
siR AdIAl:

s®|fiseld Aalii:

HiGlgd \
Communication
Message /
Passing
RPC
TCP/IP
Wireless
Protocols

SI3

i[dsiy Hailsal
[Ruiz il sica
gd-2 Hil2[ssel-d

Add S2I sdl

e Message routing: sidigi Ja [S[dasl

e Protocol conversion: [dfdg wi2isid &-s(@o

o Buffering: 12120l Halx 221

e Synchronization: 2is(dd 2ig2lcudelR

[Gua-dlad! AaiAi:

e Error detection: 43 Avisdl usiyeil

e Retransmission: [Avs¢ 43 593l

* Duplicate elimination: Hi% sdseld v2sid]
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e Ordering: Ha% [[isd-a w1014
Hiciga-2ilAlss dgel:
* Location transparency: vifc@sei-42il Hifci(d2] guidi
e Disconnection handling: 42ds [daiui ¥+ s?i
e Bandwidth adaptation: i2as uR(2ei(dA] uMILl sy 52
e Power management: 6i23] quzie| AHI@H1g5 s2i
HIS25ARAI SIAEINAI:

e Abstraction: 42ds$ ¥[2dd! guid
oge N\ 4 \ \ .
e Portability: 42dsail »iftd@sel4 2adaidi

e Scalability: geidl [Suigdad auis s2i

e Interoperability: [d[de [Rizey sry[dsel
Gelswll:

* CORBA: [ddRd AHicss2 s1[HSeI

e Message Queues: Ai[Jsi4d Ha[Fol

e Web Services: HTTP-211gi[3d 5145214

\

Hu2l gls: "fisad: HAY Hicgd swyfsel"

MR 4(A d4adi) [3 del]
Mobile IP ¥i Handover management 44dl.

SdIG:
Handover management Hici1gd [SAigfa d2dsal gl §2 IR s[s2(d2] s10d ©:

SsAigR ulsar:

doissi (S éq

Detection [@o4d 22-21 Hif422 s2i S-s3ide-] ¥3R21d AN
Decision 21912 4295 ue s?i S J29S Ue 52
Execution 441 4205 U2 [RAY s RESSICERVIEERY

S54RI YSIRA:
e Horizontal: 44 2sHidi%) deasai
e Vertical: [G[dg 2sHidi) Heasai
e Hard: Break-before-make

o Soft: Make-before-break
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Hd¥H2 g28i:

e Signal monitoring: ddd [do-d yiis-

* Network discovery: Gudce 42ds iy

e Decision algorithm: givs 42as uzieail

\ € \
y2s5iH-H HIZsa:

* Handover delay: 24 yei s2aiHi 242

o Packet loss:; 354192 €294 Widdd S2l

e Signaling overhead: s2id N sz

43 2ls: "E-suiidR s Hg-2g Hilci(@2]"

yed 4(c vadl) [4 d1e1]

Communication Gateways 1 Hul Il 44¥1di.

¥YAdIGL:

Communication gateways [d[del 42ds (@2 gl g22311U2(Gi[A2] daH s2 ©:

Yy sIAI:

sid

Protocol Translation
Data Format Conversion
Security Enforcement

Load Balancing

vi2isid dAdIAi:

aeid

vi2isicd g2 3yid?

Sel siHe 3uidRd sl
RisiR2] vildaili dioy s?

21ss [AdRd s2i

e Multi-protocol support: [c[del yizisicd é-sd 52 ©

* Translation efficiency: 2ssul vi2isid 3uid?

e Standards compliance: vi2isid 2U[ai(gse1 AR &

[RisAilR2] Jaii:

e Authentication: du2i2isdi AW USIA

e Authorization: ¥is3d U2l [FABid s2i

e Encryption: s2i 2i=ifFel- y2aid s

* Firewall: g2 2ifss [sce? s?l

No. 17 [ 27
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yRsid- Adiii:
e Caching: 42412 sy dl S2i4 2212 S
e Compression: 521 i3 €2IS|
e Traffic shaping: ci-s[dsel quiel HAY SR

e Quality of Service: %(2d 2i(g54 wiaMsdl 241Ul
A2 daell:
e Monitoring: 2i2d u2siy-4 2s s?l

e Configuration: ddils dexu [dseui

\ [4 N\ \

e Logging: udfd 44 vika] 251S 52

43 2ls: "oi2dos Yl vidisid geAuR(c(E2]"

Y- 4(5 U'IQICII) [7 OJ,EI]
Mobile IP 4l 4421 ulSa1 A4Adi.

¥dIGi:

Mobile IP IP sdfs2[a2l andl 2114 ([Saiga HilGi(G2] 2eH s2 ©:

Mobile Node Home Agent Foreign Agent Correspondent Node

Agent Solicitation

\4

Agent Advertisement

A

Registration Request

Registration Reply

A

Data Packet (Home Address)

Tunneled Packet

Data Packet
<

Mobile Node Home Agent Foreign Agent Correspondent Node

Mobile IP a12si:
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€28 ojfvisi

Mobile Node Aldd [Salgy
Home Agent $iH 2ds 21622
Foreign Agent Ydlisidl d29$ 1G22
Care-of Address 2210 g

A2l ulsl:

doissi 1: %<2 [Sasqil
e Advertisement: ¥i¥23 GuUdctd| GiSSIR 52 &
e Solicitation: Hici1gd Ais -2 HI[dd] Hidol ©
e Selection: Y19 sivd AY-2 € S

doissi 2: 2Faeld

\ \

e Request: HIGIEA IS ¢IH A2 A1 AF222 1Y ©
 Authentication: Hicligd IS AN USIA

e Binding: care-of address Gi1g[521 6i-1d]

e Confirmation: 222214 yf

deissi 3: us2 [Sldugl

AEAY

e Interception: ¢iH Vw2 Us2d g2 52 ©

AEAY

o Tunneling: Us2a AAi-Swyd2 i §12dS 52 ©
e Decapsulation: si- ¥ix-2 Us2 isgs2 52 ©
e Local delivery: Hiciigfd His+ §1RdS S

24[@d1 Asf[su;

Original Packet: [IP Header |Data]
Dest: Home Address

Tunneled Packet: [New IP Header |Original Packet]

Dest: Care-of Address

Yy daieli:

Transparency: Ai\d@sel HifGi[d2lell vl

Triangle routing: u2iai us2 [S(Guz]

Location privacy: dixd(ds 22ii4 guidi

Seamless handover: s4sel 10d]

ussi?i:
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e Triangle routing: [Gi4si2iaM Us2 uie
e Ingress filtering: sizRdid Yridlddl
* Security: AHiei[25214 414 AlSrel

H442l 2ls: "Mobile IP; ([S2sdr 2fF2e2 24d [S[Gu"

Wed 5(H) [3 dyei]
WPANSs I SIJEIdI] A1€] Gi-idl.

¥dIGi:

WPAN (Wireless Personal Area Network) gsi-2idR-] sd(s2(d2l-1 sizeiAl Yeld s2 ©:

Yy SIAEINAI:
SI”AEI qeld
dl ulgR *JdH izl guzlel
dl siee 212q viHdlszel
&3] A2y 2420 sif52121

2s[dsd sl

AN

o 2lig 2¥: 10-30 §2 SUY cadeiy e21S ©
¢ Ad-hoc networking: g-s12zgs2] %32 2l
o [Saig HifGil@2): 2-x4i ysduel s

AYRY

o i2idRs [Sasugl: ([Saigd visciled 21U 21

N\
I

oK)
@S2l sIAEIV:

o yidd [Saigda: si, 261d2a, dssi-d s4s2 52

e loT gl23l2I: 2418 ¢H [Su1ga sHs2(ce]

o sigd 2RI [Salgaay g 15Ul S21 21182

o UR%d sdseld: diudy slois, HIGY
[RisuiR2] siusiii:

o [@Rizs 2=¥: Jusifdl Ras gaisq
o ilsred: [Gice-g4 [[sifR2] wizisic

o R H2[252s [SUlgfy sAsel-

J442] 2ls: "WPANS: diRd Ui4d 2RI d2gsad"
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yed 5(cl) [4 d)el]
Mobile IP i packet delivery I steps 44¥dI.
¥dIGi:

Mobile IP i use [S[dadlui Hicligd [Saigaial el ueiudl HI2 244s Udidi AMd ©:

us2 [Sfagldi vaidi:

udig wlsl 22

1. 211l SIH iSA UR Us2 Misdl Correspondent Node

2. g2l HIG g IS HI2 US2 SWIR SR Home Agent

3. 2@l A-Syde ¥4 siRuS s Home to Foreign Agent
4. [Sf@u? Use Asgse A4 [S[ddR s Foreign Agent to Mobile

(Ga1daiR ulsal:

(1) (2,3) (4)

Step 1: @4 H29S U2 AMIRI IP 2G|

Step 2: Home Agent US2 g-223R S2 ©

Step 3: care-of address U2 Us2 24d S ©
Step 4: Foreign Agent Milgd Hisd [S[Ade s2 ©

24(@o1 As([asu;

o USwydeld: care-of address 2112l 4d] P &s2 GHR]
o 5idlS1: g2242 HIRSA Siv 12dS UR 2162 S2)

o sIswydeld: g4 w2 U2 24d &2 w2ld

e disd [S[du3l: Hiciigd Hisq 221sS [5[daz]

HH3l 2ls: "sizauis2 ¢iH Sied Hicgd"

yed 5(s) [7 a1el]
WLAN o 2115252 diigld 2112 2umal.

¥dIGi:

WLAN (Wireless Local Area Network) 211(Sesz 22if3s [GadiRui g1y s4(s52(A2) veld s2 ©:
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Access Point 1

dRIRAY 2221

dRIRAY 2221

ESS - Extended Service Distribution System .
¢ N Access Point 2
Set IS HSGHIA
Access Point 3
WLAN g2si:
3
&es 1L
Station (STA) q1RRA™ [Sulgd
Access Point (AP) dIRIRAY &G
Basic Service Set (BSS) [@o1d AP su3s
Extended Service Set (ESS) y[ceud BSS

HI[S2suA1 USIRA:
Ad-hoc uis:

¢ Independent BSS: visaia uig-2-] %32 42l

* Peer-to-peer: sizi2s2 222i4 s:Y[dseld

o [@fizs 2= [@d21d ¢lu sRyfAsel

o 2123 d2asal: sise-y, HZo1 3wy
Infrastructure His:

e Access Point: 52 2isdd

e Distribution System: 2i-s APs s4s2 52 &

o RiMd1 Aui2: BSS [GadiRi derl 524

o g2242 sdls2(G2]: ciigl H2asi Hi2 vied
Yy dgiell:

o HilGif@2]: su2x [GadiRMi 829

o 3dfGIIA2]: ug s vid2 GHRI

o g22uINRMGI[G2): IEEE 802.11 22155

o [AisaifR2: WPA/WPA2 Alsreld

MEld SRAIHI HIdd] AdIAl:
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e Association: ¥is2iy Uig-2 212 sds2 aq

e Authentication: qu2i2isdi $5[2RIGH usiddl

 Data delivery: [l 4 2142

e Power management: cie3] 21i[@HIg3eI4
2RU-SSA:

e 802.11a: 5 GHz, 54 Mbps

e 802.11b: 2.4 GHz, 11 Mbps

e 802.11g: 2.4 GHz, 54 Mbps

e 802.11n: MIMO, 600 Mbps

e 802.11ac: 5 GHz, 1 Gbps+

J4u2 2ls: "WLAN: di0¥ disd iRl 424s"

yed 5(4 1adi) [3 de]
5G mobile network Al [G2iNdidil @vil.
SUIGH:

5G sildsi] Hicllgd 42dS &MdIRA] YEIH S2 ©:

Yy dgiell:
davel aifRilgse SI”AEI
adls 10 Gbps y¢il Begl-512 SIGAHISY
da-2il Tms s2di AL Rud-21g94 ifcsel
sl=i2l 1M devices/km?2 Hfdd loT ayié

2sldsd audidii:

e Enhanced Mobile Broadband: sig/-auls g22-2 visaiy

e Ultra-Reliable Low Latency: %[2d ARdsel-

e Massive Machine Communication: [oT [Sdig/a sA(s2(d2]
disdl-es 2sidiY%s:

e Millimeter waves: G glsd-il 6i-sf

e MIMO: HlRud -2 [y

o Network slicing: a2juid 42ds uiclel=

e Edge computing: [ddRd viai[3ol

vifd@sel-:
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o Bi2lHIHY dledl: Rad-2194 S2id
o 12 [A21os: sis2s grslesu

o geslapud loT: 55231 Ai2iveld

Hu2l 2ls: "5G: [$52 w2214 A2 uls"

yed 5(ci 12d) [4 del]
Mobile network i1 2igeidi DHCP 5dl 2ld s14 s2 & d 244wdl.
SUIGH:

DHCP (Dynamic Host Configuration Protocol) Hiclgd H2dsaiti AMIAIY [P A iU ©:

HIGIIgd d2usaidi DHCP ulsar:

uaig Has &g (an

1 DHCP Discover DHCP adz 2iigl Client — Broadcast
2 DHCP Offer IP 5l g2 s2l Server — Client

3 DHCP Request [Gifeie IP Rsdee s Client — Server

4 DHCP ACK HAIPAH2 5-5H 52 Server — Client

HIGIYA 42dS USSIRU:

Mobile DHCP Process:
Sulgd ¢d ©: Network A - Network B

Network A Network B
DHCP Server DHCP Server

| ~~— Release |

Discover - |
« Offer —-|

|

|

| Request - |
| « ACK —-—-|

Hiciga-2ilAlss dgel:
o 512 &sAidR: cA-AA €2(HI4 355U] IP A 1402
o dlas RAd: IP A5 HI=udl ciciigd]

o sifsdase RBIRJRIH: sids2e visAd &5 sl

o diSald AuS2: [Sa1gH disald-] 42dsd el s2dl
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sifHorReld Hil&dl:
o IP VA 244 12dS HIYS[251202
* G2 HIRS: 1295 ¢{IG-s3] S[5[F214
o [Sgiee d12d: Giigl sRY[A5el- HI2 1G22
o DNS daf: Siv- 44 RasiRjel
HIGIId Si-eSRHi SIAEIAI:

AR

o AilEs sifHa1Reld: H=yrAd A2yl 32 -2l
o AFA 53R BigAAT SIiaH Yd:Guiol
o HilG@2 auie: luda d2as 213214

H42l 2ls: "DHCP: [Sasd? His2 [Rsde2 ACK"

Yed 5(5 QJ-IQNI) [7 3JG|]
Bluetooth technology di protocol stack -l 2d2e iigld 2412 24l

¥dIGi:

Bluetooth ui-d [Saigaial Hi2 si-vide] diuRdy s1Y[Seld Yeld s2

Applications

Application Layer

RFCOMM L2CAP HCI Link Manager Baseband Layer Radio
Serial Port Logical Link Control Host Controller Protocol Y
SDP /

Service

OBEX
Object Exchange

yi2isid 22s da:

daR sii &q

Radio difds 21-4M214 2.4 GHz ISM 6i-s
Baseband Yl(Sa1 visdid s2ld 2194 [s[das4 sudsa
LMP RERRCNES SASeI4 221U

HCI SlR-52IER Y225 SISAR A G20l
L2CAP dil¥sd [ds s2id Use o2l
Applications quiIsdi ] S19d 21452, HI[S]

dsls] aUfAlESer-A:
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[$3sd due:
e slsd-il: 2.4 GHz ISM 6i-s
o i1 79 glsd-l A-cy
o Hisjdel: glsa-i] [ise slgol
e VIdR sdIdA: TmW 2l 100mW

d2ds 2ividiy):
Bluetooth Piconet:

[Slave 1]

[Slave 2]---[Master]---[Slave 3]

[Slave 4]

[Uside €ls Hedd 8 [Sulgax
HiR2R srY[Hseld s2ld s ©

sdselddl USIRl:
e SCO: [Jsidd sAseld-AHi[Rui-2S (dTga)
e ACL: 2i[disi4d sAsel4-ady (S21)
e eSCO: vi~sl2s SCO (YeIRd dTg)
RisiR2] aaenl:

e Authentication: [Suigd HiOW usiHEl
¢ Authorization: [dy ¥isad S2id
e Encryption: S21 Wi2seld (EO AHicliRem)

e Key management: Risi22] sl s~

Bluetooth y5-:

423 ails % aaell

1.x 1 Mbps 10m Gildis sAlsz[ad]

2.x 3 Mbps 10m Vinsles S2l 22

3.x 24 Mbps 10m slg-2uls el

4.x 1 Mbps 50m dl %) (BLE)

5.X 2 Mbps 240m JeIRe 2-=¥/uls
dildsel-:
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o Al 2glMd1: Ssgi-, wilsad

o S19d 2I-AGR: SisYH-=2, 512123

o gdy2 [Saigaia: slofiSa, HIG

o dca Hil42R5r; [Sad osai
SIAEIV:

e di vIdR: 6i23]-g-sdl BHiuzeld

o 5] RS 0 [SUIg sdseld

o g2UINRAGIGE2]: y[Faric 221sS

o siR-g5lsed: ud viHdlsel

H4u3l 2ls: "Bluetooth: 23l 6izici-s LMP HCI L2CAP ARGS 214"
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