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What is Client—Server Model

* Client-Server Model [Wwan1UngnNIsNNLYNEI% Client 310&7% Server
* |A8EIBNINLAIENRIBIUBIZUULAS DAY ADNNILADS

* wislassasrsaanindaslnwmafe Client waz Server
* Client 1WSsuIERawHldUSN15IREEs Request TUET Server
* Server Lﬂ%ﬂULﬂﬁa%ﬁﬁU%ﬂ'ﬁﬁda Response ABUNAU Request 289 Client
* JNazQNLIELNI Two-tier

* F1N19ONBUTWNITUTSNSNEINTI=HI Client Lagthitansneinsnan tldunlin Server



Common Characteristics
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* Client azAaalngisnfnmAatIa1ldusns (Initiation)

al

* FUWIINBE BB Server TszUULAS0I89zAaM AT lAa1N Client (Transparency)

* NSARGBIZHING Client Wae Server azilwlugluuunisdedannauaniUaeni

(Message-based Transaction)

® Client-Server Model fiasaanelmalane (Scalibility)
* fing1uan Client 16 (Horizontally scalable)

* Ling1wI Server L (Vertically scalable)



Balancing Tasks

* 144 Client-Server Model 15132 0WaBILUINTITUSENIANETZHIN Client W2 Server

® Fat Client ABN15%1L81N15UTENIGRNAFIBNINNILIN Client

* Client AR93IN40NaENIRNULUL WY uazadnTilnwle Server IngdinaInuaazA1%
Inandayanina1an linaa Client 1og Jeex150919 % LeLNAE Offline

Server S895UN1902913310 Client LAN1N IWS12RN15UIeNIaNADE

* ARDNIINIILTINFDIWIZUULASDZE

AMHN15ANLARSSUY I2HIBNLAR Client AL

RI2879L2% Online Gaming, Mail Client



Balancing Tasks (2)

* Fat Server Aan1stan1sUszanadinlra i server
* 1A598519289 Server HANNAUAIN 31T WsaIH Server S1wIBHIN
* Client \@ansafu Server 1% Graphic-User Interface (Gul)
* f152UUNNNTENLAR Client LNF 1T wADINARAIE

* F78819L2% Web Application, Cloud Computing

Processing




Three Layers of Application

® 8NN Fat Client / Fat Server LLay':lLi']glJ\‘]ﬂqﬂq'ﬁﬂﬁqu%ﬂﬂﬂﬁlﬂ’mﬁlﬂi'ﬁﬁ\lffﬂﬁ\l
dawUsznauaay Application

* §auUsznauzag Application HA28NY 3 ALALA
® Presentation Logic ALAFAINAAND
* Aplication Logic duUzHIaHa

® Data Source if’m”aua

. IﬂEIVI’JVLULLa'J Presentation Logic 92814 Client ‘lmﬁu 271 Data Source 9z8¢/ln
Server rﬂ\‘i%% Fat Client / Fat Server 3% %UG}’INVIE]EI%IEN Aplication Logic



Two-tier vs Three—tier

Two-tier Fat Client
Client Server
Two-tier Fat Server
Client Server

Three-tier

Application Server




Example of Client—Server Interaction
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Distributed Approach
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Client—Server Computing

® Client-Server Computing %158 Distributed Computlng narnsaLinanidew
I‘LIiLLﬂiNLL‘U‘U Standalone ﬂiﬁaﬂﬂim%a’lﬁlLﬂiﬂﬂi%ﬂ’]iﬂi“ﬂ?ﬂﬂdﬂi?&lﬂ%

e uwsnsrineuzaslusunsanonaeliogluguzas Module

* uaaz Module 8133z ldlarine1waSalununNLAL N
* Calling Module nangaLlw Client (89 Request)
® Called Module na8®1 U Server (AaU Response)

* dU52NaUYD4 Client-Server Computing boitbf
® Client

® Server

® Middleware
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Middleware

* Middleware RadaNmLITNANNLABN Client LLaZ Server LAFA8NY
* 9199z1%aN Server NU Server AYNWLAILE LA Client 32 lNIAaNFANWLDY

* Middleware 2781 Client Wae Server 818150138 n1491% Service »aNLATHBINNT
Operating System JL9A L2 Authentication, APl Management

* Middleware LU92aNLUW% 6 Usztan ban

* Asynchronous Remote Procedure Calls (RPC) - Client & Request WH LB P9S8 Response
Nowasay Request am LU

® Synchronous RPC - ®ada1n Client 4 Request ﬁlzgﬂuﬁaﬂwﬂ'jwﬂﬁ%’u Response
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Middleware (2)

* Middleware uudaanitln 6 Uszinnlaun
* Publish/Subscribe (Push) - Server LENAN13H191%uAzHI Response 18 Client 319 17K
fTUiz‘UU“?iG]yﬁlﬂﬁﬁﬁ’]%l,ﬁmjm@ﬂﬂifﬂLQW’]zLﬁﬂ%%
* Message-Oriented Middleware (MOM) - Client 9 Request VLIILﬁUVL’JQ{VII Server AN
Server 3ZNLIATNIADU Response

® Object Request Broker (ORB) - N159mN15%4a3al»3ULUU Object lnel ORB aziiufagaas
WHAZ Object WAISUHY Request/Response hed Object NEBINS

® SQL-Oriented Data Access — Middleware STHIN Application server LLae Database server
d1N15auUaIN1191 SQL Gi,ﬁ”mm:ﬁ’ugmﬂ”aaiaﬂmam\‘i
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Application Programming Interface (API)

* Application Programming Interface %38 API ﬂa‘aimmaa‘na'm'rml,'ﬁaﬂ"lziwmvlm"l%
Cllent Lwammmaaamﬁﬂu Server (aﬂumwﬂma Library mwn‘immiu Application
Hofnsanu Operating System)

* APl NfisiBdld1nine anrallsein dnnsfiivwasieasidendayan ldsudiadg
Uns2uu wazad1snsassunstdanlunataniw s

* lutagunfinareuinisnitalvldinm APl (Public API) L2
* Twitter APl - ALK Tweet Waz Trend mm‘fﬁaﬂ%ﬁﬁmum

* Google Map API - LERYADHALUWNAIN Google Map
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APl-based App vs Traditional App

* Tuaf R uLaNaIBNINT NI Web
Browser LazN13UssIadIuwNINALaE
GL%Ei’J% Server

Traditional vs. Modern

* T141799U% Client HN1ANILA Web e T — :@
9 » S 4o ) Application o HTML [— -]
Browser UNNUUSEANSATNNLANN 117 &
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& v a d 1 Modern :@
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Raw
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15



Peer—to—peer Model

® peer-to-peer (P2P) Model LU

ey dontnenssafiutonisusenaana

*lt‘""7/' o ldnugunsniluasadneuuumindies
Internet A% LHANITUBNNTITVINTHIZAIN
Client WAz Server 158871992NA1I AT

gunseinnZuingmdung Client uae

Server

* laifidawmauannans vingmluguuuy
Dynamic #N15L210aN08RAAALIAN
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Type of P2P

* p2pP gannsauUsaantudasUssinnlaeg 9 Ae

* Unstructured taRn1si1nwalassas1slwmsdannanazlnseds1eaasnisinuiniindoya

* Strctured § Distributed Hash Table 81%5un133nszidaulvnalwasazie

. T%ﬂﬁ]@ﬂ’% Unstructured P2P Lﬂ%ﬁﬁaumnﬁqm Ha0819NNNaz A8 Su1e PP
UsztAnib@e BitTorrent MUSLATNULES INS80RATHEN
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BitTorrent

e BitTorrent LwlUsunsnuasiiaundwmnasiin lnalnaazgninulilulrnwniSuss
nawnazAne 9 nszaialudelnwasi 9 luipalne

* lviamluiASadangazgni3endn Peer uAGHINGATUEIBAZYNLSENIT Seed

* IWaazgnumnaaniin Piece a8 luumaz Piece Nazunnegaeasludniie Sub-
piece AW1A 16KB LUnaIblna

* 914071 Piece 3zU52NOULESY 92ANINAALANIE Sub-piece 289 Piece 1hib

* wintnlulausiaz Peer azlvian Piece N LHIANDWAW =V 1R N15UsznaulWa nau
Wuwlulapng1959m159
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Overall Architecture
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Overall Architecture Sansany Peer 910
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Overall Architecture
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