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ÑçÁā ëÔÏúþö« SÑùD:Òì: #Software Engineering" 
Software engineering (SE) is a profession dedicated to designing, implementing, and modifying 

software so that it is of higher quality, more affordable, maintainable, and faster to build& 

ÍÈó÷ï£ NÊò,?5Ëå5 õåÊÃ5¢Ã5ÊÙ õµ ¹Í5 EøµÊï õ| ¹Í£, uûô=³@³Í¢ P Pú5ÊúNÊò Ïï {ð| P ?5Ëå5£ ñ»å? Êº³ì³µ õµ Èó|

|ûæû¹ NÊò,?5Ëå5 ï®,O0 O=øµ ÊºÊ½ ?5È÷¡ò¢ ¹Ã5?Êº ÊÍ ¹Æ³Í PúÞ&O0 Êº 

ÔÏúþö ûm:U« SÑùD:Òì: 
 5úìP5 ôf5P ñû M³Í ?= ?³µ ñZ_l^ ÍÈó÷ï Ìò5Êæó| ?=£ NÊò5 ÈÐ ô=Êµ ?³| õµ øº³ò ?5Ëå5ú5Êµ Ìò5Êæó| ñ¢ Ê}æðö¢ ì= õµû ë

NÊò O5ÊÄµ ?5Ëå5Software Crisis ðö ?= õ|ûM³Í ñ= <? ³ö=5 =øµ ôÈÐ ?5Ë Êµ& 

~ òôæĂ:ÏāÔÏúþö T:ÑË½ Ö« SÑùD:Òì: 
 M³Í ?=Z_lY  ³ºZ_]Y 5Ëå5 ³µúvï³| =5Èàº Ïû³öÊºø¢ ÔÇÐ£ òûNÊò õµ O5Êµ?³| @³?5Ëå5³ö¢ Îµ äí»Çïû@ ?³ú5 P ÈÐ =³ú ñ

ìøº ´¶Í GøÖøïûNÊò O5P5Êå È5 OPÈµ ÈÐ ?5Ëå5úö õ}óûòøò³è w£ 5Êµ¢ ìøº Êµ 8?³ÝòûNÊò È?5Ëå5 ?= ³öÐ õ»åÊ  ÊÝòø=& 5ú ñ

µ£òøò³è,£ NÊò O5ÊÄµ OÈï0 =øÀP õµ ´¶Í5 õ| ÈÐ ?5Ëå5úu õïÈéï O5ÊÄµ ñû5ÈúÍÈó÷ï Ï£ NÊò&ÈÐ ?5Ëå5 

SÑù T:ÑË½ S»ôæ: òôæD:Òì: 
Z& ôfPÊuµ ³öûõÀ=øµ @5 Ï¢ ôÈÐ õ»åÊ  ÊÝò ?=, Ëöú&Èó»Ð5=Êµ ?= õó 

[& ôfPÊu= ³öúøÄº ÊÝò =?øï O³ï@ @5 ÊºÊúï ô=5= ë£ÐòÈ&È 

\& NÊòøÄº ?5Ëå5úàº 8³ÔÇÑï ³µ ôÈÐ ô=5= ëûû&¹Ð5Èò çµ³Úº ôÈÐ ñ 

j& |ûæû³u ¹ûúNÊò ñ?5Ëå5 

k& ?5È÷¡ò¢ ËöÊuúNÊò õó?5Ëå5³ö 

l& 5Ëå5ú³ö=Êµ?³| Ï¢ vï³|ûÊºø 

]& 5Ëå5úu Ïûyû È£ ³ö=Êµ?³| 

&̂ ò =ø¶ð|ûPÊ¢ ò³Îò5£ ÒÔÇ»ï 

4) 5Ëå5ú?Èè OPËå5 @P? Ï8 ¹ÇÍ³ö?5Ëå5 

 

õ»}ò (úNÊò AÈó÷ï { Q³ïPËì ?5Ëå5ú {õï³òÊµÌúøò òû¹Î, ï õ}íµ£ËÁº ³µ Èò5øºúíÄº P õû ?³| õµ P ëûÊ¢ ö?5Ëµ5ó}º P ³û{³ö¢ 

Ê»÷µ =øÀøïú5Êµ 5? ëÃ ô5? ñ¢ ôfPÊu N³Áò5u P 6³Ç»ò5 ³öûô=³@³Í¢ &Èó| 
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ÑçÁāSÑù ë D:Òì: ':ÒÇ:p SÑùD:Òì: 
NÊòõßøðÁï ,?5Ëå5(@5 ¹Í5 ¢5 

Z& ?ø»Í=ëðàì5³ö (Instructions) 

[& Íô=5= ?³»Æ³5¢ (Data structure)  

\& 85Èó»Îï (Documents) 

ÔÏúþö E: =:D»äÂù:« SÑùD:Òì: 
1. Low cost of production 
2. High performance 
3. Portability 
4. Low cost of maintenance 
5. High reliability 
6. Delivery on-time 

Z& Ëö Ïö³|úõó¢ ìøºû È 

[& ?³|5ú£ ³ì³µ 

\& íµ³èûëðÃ ¹£óàú ( íµ³èû 5ÊÀ5 ¹ ÊµP?¢ Íûî»Îëï³ß ³ö¹ÇÍ P³ö?5Ëå5¢ äí»Çï 

j& Ëö Ïö³|ú?5È÷¡ò õó¢ 

k& íµ³è³ì³µ =³ð»ß5 ¹û 

l& øÄºVëú õµÊ»Ñï õµ Þèøï¢ 

SÑù L:ÿù:D:Òì: 
Z& NÊò³ö?5Ëå5¢ Íð»Îû£ 

[& NÊò³ö?5Ëå5¢  ~ò?=³íµ 

\& NÊò³ö?5Ëå5¢ ?³Áº¢ 

j& NÊò³ö?5Ëå5¢ ðíß£ ÍÈó÷ï P£ 

k& NÊò³ö?5Ëå5¢  ?³|øº 

l& NÊò³ö?5Ëå5¢ vï³|ûÊºø³ö¢ ÔÇÐ£ 

]& NÊò³ö?5Ëå5¢ P ¹Äº6 

&̂ NÊò³ö?5Ëå5¢ ßøóÔï Bøö£ 
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»ðöā üÕÀÎÔD:Òì: SÑù UB E: D:Òì:āÔÏúþö û»©Ï« SÑùD:Òì: 
ï ÊÝò õµ Èóx Êö£¹ö³¶Ð ÈÍ?³öú£ µûñ ú MøÔÄï {¹ÇÍ?5Ëå5¢ NÊò P?5Ëå5¢ 8P³æº ³ï5 ÈÐ³µ³ö¢ Í³Í5£ µû ñúÊu { ôfP

¹ÇÍ?5Ëå5¢ NÊò P?5Ëå5¢ @5 Èóº?³¶ß õ| Èò?5= =øÀP( 

- ¹ÇÍ?5Ëå5 úß {å ÊÔóûËú}£ ¹Í5&  õyò0 O³Îò5 õ| 5? ÈÐ³µ O=Ê| Ìðì õµ ?=³è Ê»÷µÈïúÊúï ¹£,Èó| NÊò ³ï5 ?5Ëå5ú {

éÚóï Nø÷æï£ #logical&¹Í5 ë}Ñï O0 g?= P ¹Í5 " 

-  (î÷ïÍ?Êµ£ µ5ÊÆ ?5=øðò£ ¹ÇÍ?5Ëå5 NÊò P,?5Ëå5 ð÷ï KÊå£ ï ÒÇÑï 5?£Èó|( 

ìøº ?=û È¹ÇÍ?5Ëå5 µ5ÊÆ ôÈö³Ñï @5 Ìu£³ö¢ ìP5ûõ O0 Þå? P5Êµ ³ö¢ ºÈï£ ³u ¹ì³Ãú# ?5Èstable»Îö Èö³Ð 5? "û î

 ÌvÍ P¹ÇÍ?5Ëå5 î|³u õµ î|úï =øÆ Êðß O³£&ÈÍ? 

NÊò ³ï5?5Ëå5³ö 5ÊÐ õµ õ»Îµ O³ï@ Êö ?=úãº Øûû# 85Êchangeãº Êö P Èò?5= "ûûµ5ÊÆ Ê£³öú£ u ?=£  P ¹Ð5= Èö5øÆ

ï£ ¹æ  O5øºNÊò ?= ?5Ëå5öûw³u ¹ì³Ã ô³ ú ?5Èòö5øÇû,¹Ð5= î 5 ñðÖúì= õµ O³ï@ ?PÊï õµ õ}óûãº ëûûÍ 85Êû î»Î

µ5ÊÆ <Êò P ôÈÐ õ}º Èóx£ 5Ëå5 õµ P?ú&=øµ Èö5øÆ Ï 

 

 

ë}Ð Z Ď ?5=øðò µ5ÊÆ£ ¹ÇÍ?5Ëå5 

 

ë}Ð [ Ď µ5ÊÆ ?5=øðò£ NÊò?5Ëå5 
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Ïúā:Ñì óÿÁĂSÑù ÏD:Òì: 
»ýE»ìp óÿÁĂSÑù ÏD:Òì: 
Z& Êàºú ä 

[& ìøºûõàÍøº P È 

\& ?5È÷¡ò¢ 

 

¶ ÑçÁ E»ìāë 
 @³å ñú5 ?=ËÁº õµúíÄº P õûVë õ»Í5øÆÍ ë| P ³öûï î»Î£@5=Êuúî( 

- º³ß³íÙ5 õx£ úô=5= ³³öú£ ³µúøÐ B@5=Êu Èò.È 

- íðß õxû P 8³ú³ö?³| ³ú£ .¹Í5 N@³ì 

- õÚÍ5P õx³öú£ NÊò# P ?5Ëå5¹ÇÍ?5Ëå5.¹Í5 N@³ì " 

- =PÈÄï õxú¹³ö¢ ÀP.=?5= =ø 

- @?5 Øµ5øÖúµ³£ Íûx î»Îû.¹Î 

o  S»© üÔôÚ:« ÑçÁ E»ì DBāë 
Z& ÒÈÁāôËÁ U üĂÔ òĂõÂÕ #System engineering"( 5 ?=úÍ ?= õæì®ï Êö Ïéò N³  ñûìøº ¹Í5 ?5Êè õ| î»Îû P =øÐ È

Í ë| Ïéòûàº î»Îûûï ñ£= 8?³¶ß õµ =øÐúô@øÃ Ê¡ Í ëðßûî»Î #Domain ú ³ScopeNÊò õx# N@³ì Ê»Îµ P "Ëå5?5¢ 

 õx P¹ÇÍ?5Ëå5¢àº "ûûï ñ£&=øÐ 

[& üö»ùÑ½DāÒp #Planning"( 5 ?=úõï³òÊµ N³  ñ?úË¢ ò³Îò5£, ËöúVO³ï@ P õó  VN³Áò5 ï ÒÇÑï ³ö?³|£=øÐ&  

\& ÒÈÁāôËÁ U üĂù òĂ»ýE»p ÔĂ# õÂÕSystem Requirements"( 5 ?=úíðß õíÃÊï ñûÍ @5 ?³Ý»ò5 =?øï 8³ûàº î»Îûûñ, 

{ò³µ³ö¢ º³ß³íÙ5£ Êàº N@³ìú=P?P ÌvÍ P ä¢ ÀPÊÆ P£ NÊò?5Ëå5 ïï ÒÇÑ£&=øÐ 

 (õ»}òó| ¹è=û õµ NøÍ N³  ?= õ| Èúï ô³¡ò ë| @5 õ}º {£=øÐ, ìP£ Í ë| MP5 N³ ûï 5? î»Î£µûõ| Èó  õò³æÍ­»ï

Æ ?=ûí£ ôfPÊu @5÷Àøº ë| õµ ³ö£ ðò£=øÐ »ò ?= PûÍ õÁûï õíÓP õíÓP P õ}º Èóx 8?øÓ õµ î»Î£&=øÐ 

 

¶ óÿÁ E»ìĂÿÁ U ÏüçÔ 
5 ?=úµ @³å ñõ ¡òø¡x£ È¶ºú Vë VN³  VNøÍ V@³å ÊàºúNÊò õµ ä ?5Ëå5£ï&îú@5=Êu 

o ôÚ: S»© üÔ« óÿÁ E»ì DBÏĂ 
Z& Ê:Ñà« SÑùD:Òì:( 5 ?=úò N³  ñûÈóï@³¢³ö¢ NÊòõµ ?5Ëå5 õßøðÁï 8?øÓ5¢ ³ðò @5úÏå5Ê # ³öû}£, ìPÈÀ£ï ?= "£0ú È

µ õ|ûô=5= O³ð»Æ³Í Ê¡ò³?³ðàï P ³ö¢ ?ø¡ì5 Púî»&¹Í³ö 

[& ~ĂûB»E»Ôp SÑùóÿÁ# D:Òì:Ă"Ï¦ Ï( 5 ?=ú³»ò N³  ñúÃ5ÊÙ ¿£  {ð| ³µú O³µ@ {õï³òÊµÎúøò£ È¶º È| õµúï ë£&ÈòøÐ 



 
 

] 

 

\& D:ÏþªùpSÑù ÀÕÁ#"D:Òì:( 5 ?=úðÙ5 ¹÷À N³  ñûò @5 OÈÐ ô=?P0Êµ @5 O³óû³ö@³¢ Ê»Ñï¢ ¹ðÎè³öú£ ë¾ï Unit 

test  "/5ËÀ5 {º {º ¹Îº#ú ³Module test f³ï ¹Îº#MP P "³öSystem test NÊò ë| ¹Îº#ï 8?øÓ "?5Ëå5£ û&=Ê 

 

¶ D:Ïþªù E»ìp 
5 ?=úãº @³å ñûûV85Ê øÄº @5 Ìu N@³ìúÊ»Ñï õµ ë¢ ï N³Áò5£=øÐ& 

NÊò ëúøÄº @5 Ìu ¢Ê»Ñï õµ ?5Ëå5ãº õ»Í= õÍ ¹Í5 ñ}ðï Q³ìøðàïûûò ÊÈÐ³µ @³û& 

o (pD:Ïþªù E»ì DB =:ÑĂĂêÁ L:ÿù: 
Z& êÁĂĂÊ»ôÚ: =:Ñ« #Corrective maintenance"( 5Êµ¢  M³¾ïÍû =?øï ?= î»ÎúïÊµ ë}Ñï õµ C³Æ =Èß {£&=?øÆ 

&̀ êÁĂĂ¾áÁ =:ÑĂð «#Adaptive maintenance"( 5Êµ¢  M³¾ï Ê 5ú=øÐ õå³Ö5 ñæíº ô?³ðÐ õµ ô?³ðÐ { ³ú Íî»Îû Vëï³ß 

Äïûíðß Øûº³£  =øÐ Døßúò5øè ³ûVñ ãº O³ï@³ÍûûÈó| Ê P ú ³¹ÇÍ?5Ëå5 =øÐ Døß û¶Úº õµ @³ûò PNÊò ç?5Ëå5  Øú5ÊÐ ³µ

ÈÐ³µ ÈúÈÀ& 
a& êÁĂĂ÷§Á =:ÑĂô« #Perfective maintenance"( 5Êµ¢  M³¾ïøÁÑò5=úVO³ »Ñu îö õò³¶Ðûò³¶£ ÈòøÐ, úøÁÑò5= Ì}ß ³ú O³

&=øÐ õå³Ö5 
 

  



 
 

^ 

 

ED: ß½:ÿÝā½»« SÑùD:Òì: 
(OÏý ìøºû| ³µ õï³òÊµ Èûæû&6øÆ ¹ 

5ÊÐú ØúNÊò Êµ?³| ÊÝò @5 6øÆ õï³òÊµ {Æ ëï5øß# ?5Ëå5À?³£ÔÔÇ»ï P "ûvï³| ñûíÆ5= ëï5øß# Êºø£"( 

Z& õï³òÊµ ¹ÄÓ #Correctness"M5P? P 8³¶Í³Äï Èú³µ õï³òÊµ (&Èö= Ïú³ðò £ÄûÄÓ õÁû»ò P Èö= N³Áò5 £»Í?= õµ 5? ³ö 

[& N³}Ä»Í5 #Robustness"(  ?= Êµ5Êµ5ÊÐúVØ VÈúÈÀ ì³ð»Ã5,£ 65øÀ £¶Í³óï &ÈÐ³µ õ»Ð5= 

\& íµ³èû# õàÍøº ¹Extendibility"O=PËå5 ( NÊò õµ ÈúÈÀ 8³ò³}ï5&ÈÐ³µ ñ}ðï £»Ã5? õµ ?5Ëå5 

j& íµ³èû# =ÈÁï ô=³æ»Í5 ¹Reusability" (Íû?³ìPf³ï 8?øÓ õµ î»Î MPf³ï Êö P ÈÐ³µ Í ?=ûî»Î³ö¢ ÈÀú ô=³æ»Í5 ëµ³è ÊºÈ

&ÈÐ³µ 

k& íµ³èû# ëðÃ ¹Portability"NÊò (&ÈÐ³µ 5ÊÀ5 ëµ³è äí»Çï ¢³öÊ»Îµ ¢P? Êµ ?5Ëå5 

l& ?³ @³Í ¢#Compatibility"( NÊò M³¾ï ?øÙ õµ -ÈÐ³µ ?³ @³Í ,=øÐ =³Áú5 Ê»Îµ ?= ¹Í5 ñ}ðï õ| £º5Êûûãº õµ ¹¶Îò ?5Ëå5

î»ÎûÍ VÊ ?PÊï V¹úÈu0 ³ú Êûûãº ³µ&=ËúÊò îö õµ ôÈÐ £Ã5ÊÙ õ| £»ú³Í ¢³ðò ,O³ï@³Í ¢³ö 

]& 0?³|ú £#Efficiency" ( ¹ßÊÍNÊò ¢5ÊÀ5 ,?5Ëå5 ³ì³µ ÈÐ³µõÝå³Ã JÊÔï P,O0 ¢ ³uûú&ñ 

»ó üÔāúþö üÔÏ« SÑùD:Òì: 

Software Engineering is a layered technology. 

ÍÈó÷ï£ NÊò ?5Ëå5úføìøó}º {¢ ³ìú³ì õú,¹Í5 õ ³ì õ|úõ³ö¢ (@5 Èóº?³¶ß O0 

 

 

Tools5 ³ö?5Ëµ5¢ ÍÈó÷ï£ NÊò?5Ëå5- Èóò³ï Sudo,Rational rose ,Visio  

Methods( ¡òø¡x£ óå ÊÝò @5 ³ö?³| N³Áò5£ Í?Êµ£ ï£=øÐ& 

Process(  M5P?ú ³Èóú5Êå ÷ºû,85Èó»Îï õ B?5Ë ,³ö MÈï,³ö ô=5=,³ö NÊå³ö &&&P 

  



 
 

_ 

 

RÏö»ýp Ïúā:Ñì óÿÁĂSÑù ÏD:Òì: 
 O5ÊÄµ O=Ê| JÊÙÊµ ¹÷ÀNÊò?5Ëå5,  ³öø¡ì5úMÈï ³³ö¢ ¶Í³óï£ 5Êµ¢ ìøºûNÊò Èõ±5?5 ?5Ëå5 ¹Í5 ôÈÐ& 

(õ»}ò Èóx 

- VMÈï Èóú5Êå NÊò?5Ëå5, úß5Ë»ò5 MÈï {£ #Abstract @5 "Èóú5Êå  ¹Í5 ;ÊÐ PÈóú5Êå  5?=5Èàº @5¢ =ú³ðò C³Æ ô³ Èú Ï

ï£&Èö= 

-  MÈïÈóú5Êå 5Êµ¢  ,ôfPÊu {úö³ï A³Í5 Êµû¶Ù P ¹ûôfPÊu ¹à, Êµ?³|O5 O0, BP? ³öP ô=³æ»Í5 =?øï ?5Ëµ5, MÊ»ó|ö P ³

º5Èó»Îï£ ï 6³Ç»ò5 =øÐ õ±5?5 ¹Í5 N@³ì õ|£&=øÐ 

- ³ö?³| N³ðº¢  õ±5?5 P õàÍøºúNÊò {5ï 5? ?5Ëå£ O5øºú@ ë}Ð ç¶Ù õéíÃ {¹åÊ  ÊÝò ?= Êú( 

 

ÔDÑ½« óÿÁ õþö RÏö Ïú¢ĂSÑù üçÔÿÁ U ÏD:Òì: 

_& ÁÑÁ RÏöĂ¾«ĖáÍ« (Linear-Sequential Model) 
ô=³ÍÊºúñ ÊºÈï0?³| Pú5Êµ BP? ñ¢ ìøºûNÊò È³ö?5Ëå5¢ =PÈÄï Q³»¶Îò ï£NÊò O0 ?= õ| ÈÐ³µ³ö?5Ëå5, íÄºûò ëûÈóï@³¢³ö  P

ÊàºúøÓ ä 8?õì­Îï  =³Í õµ£ ï N³Áò5£&=øÐ 

 

 

o :Òöp»ā ÑÁ RÏö«¾ĂÁĖ «áÍ 
Z& 5 ?=úò Øéå MÈï ñûõï³òÊµ ÒÔÇº õµ @³øòú=?5= =øÀP Ì, úóà£ ò ÊÝò @5ûPÊ¢ ð| 8³í}Ñï ÒÔÇ»ï£ =?5= =øÀP& 



 
 

ZY 

 

[&  Oøxõï³òÊµÌúøò, í}Ñï ¹Í5 ô?³| õðö£ ?= úBP? O=Êµ ?³| õµ P ñ»å³³ö¢ È¶º P äí»Çïú5 ëú=øÀP îö õµ ëÃ5Êï ñ 

&=?5Èò 

o »çöāÁÑÁ RÏö ¼Ă¾«Ė áÍ« 
Z& ÍûVî»Î ìøºû}»ï ôÈÐ È£ # ¹Í5 =Êå õµ£óàú õï³òÊµÌúøò&" 

[& ìøº È|û5  ?= ôÈÐ Èúãº ³µ Oøx MÈï ñûû@ 85Êú=³¢ 5?5= ô=øµ ô5Êðö¢ ¶Í³óï ?³»Æ³Í£ òûãº P ¹ÎûûÈàµ 85Ê¢ P?¢ 

»Ã5? õµ O0£ ðò 8?øÓ£Éuú=Ê& 

\& å³| P N@³ì õÀøº Q³ìøðàï£ ò õµû³ö@³¢ ðò Êµ?³|£=øÐ NÊò P5?5= Þè5øï Ê¾|5 ?= ?5Ëå5¢ ò N@³ì 8³ÔÇÑïû&¹Î 

j& íµ³èûðÙ5 ¹ûNÊò ?= O³óìøº ?5Ëå5ûÈ¢ 5 õµúNÊò Oøx =?5Èò =øÀP BP? ñïÊº M³Ã ?= Q³ð±5= ?5Ëå5ûï î£ A³Í5 Êµ P ÈÐ³µ

Ã5ÊÙ£ ÄÓûÄ£ &¹Í5 õ»åÊ¡ò 8?øÓ 

k& 5 ?=úx õðö MÈï ñû ?= Ëõï³òÊµÌúøò ï õÓ³íÆ£&=øÐ 

l& uû¡ûÊ¢ NÊòËå5ìøº ?5ûÈ¢ ?5È÷¡ò P¢ Í³Í5 8³í}Ñï ³µ O0£ µP?õ&¹Í5 P? 

 

&̀ D»Ø½5 RÏöp(Waterfall Model)  

- ú»óÍ MÈï {£ ¹Í5 MP5È»ï P& 

-  MÈï O0 õµLife cycle Ã õÆÊx#ûò "8³ûï õ»æ  Ë£&=øÐ 

- 5 ?=úMÈï ñ, ìøºûNÊò Èæí»Çï ëÃ5Êï ?5Ëå5£ =?5= õ| 5?5= õíÃÊï Êö¢ =P?P¢ ÀPÊÆ P£ Ó³Æ£ ¹Í5  PÀPÊÆ£  Êö

=P?P MÈï ñú5 ?= õíÃÊï¢ õíÃÊï ¹Í5 Èàµ& 

- ô=³ÍÊºúñ Èè Púð£Êºúñ ¹Í5 MÈï& 

-  Oøx ,MÈï ñú5 ?=8ÈïVO³ï@ 5ÊÀ5¢ ôfPÊu, ò³ìøÙ£ £ï ,=øÐôfPÊu ?=NÊò P ³ö³ö?5Ëå5¢ ÍPûï ô=³æ»Í5 Ê»ð| Þ£&=øÐ 

o ô¦ ò§×«  RÏöpD»Ø½5 

влжϸЂͼ ЂтЂϦа

ϦϮϾтй м ϦϲЯтЬ

АϼϜϲͼ

т͟ϝϸи ЂϝϾͻ

ϦЂϤ

жͅлϸϜϼͻ

 



 
 

ZZ 

 

 

o :Òöā»p D»Ø½5 RÏöp 
Z& ÀPÊÆ Oøx£ öõíÃÊï Ê, =P?PV¢ õíÃÊï¢ ¹Í5 Èàµ, ìP5 Ê 5ûµøÆ õµ õíÃÊï ñ£  ÈÐ³µ ôÈÐ N³Áò5Ďúóà£ ÍÈó÷ï£ òû ³ö@³

µøÆ õµ 5È»µ5 @5£ ÈÐ³µ ôÈÐ N³Áò5Ď Èàµ ëÃ5Êï¢ òûµøÆ õµ Ë£ &ÈÐ Èö5øÆ N³Áò5 

[& 5 ëÃ5ÊïúÎµ MÈï ñû¶Ð ?³û VëÃ5Êï õ í|V£ ÍÈó÷ï£ NÊò ?5Ëå5¹Í5 õðö ?= õ|¢ MÈï ¢³öÍÈó÷ï£ NÊòå5 =Êµ?³| ?5Ë

?5=ò&È 

o »çöāD»Ø½5 RÏö ¼p 
Z& 5 ³µú5 ?= õ| ñúMÈï ñ, õíÃÊï¢ Îµ MP5ûìP ¹Í5 î÷ï ?³£ 5 õµ N@³ì õÀøº Q³íðßúðò õíÃÊï ñ£=øÐ »ò ?= Pû| õÁ ë

 ôfPÊu³í»Æ5 ?³x=M ï£&=øÐ 

[&  ?=Þè5øï Ê¾|5,  VGPÊÐ ?= ?³|, µûÊÓ O³úõðö Â òûÈóï@³¢³ö 5Êµ¢ Ê»Ñï¢ ¹Í5 ë}Ñï- »ò ?=û5 ñ}ðï õÁö ¹Í Ê

 õÝÄìúò {ûÈÀ @³úÐ³µ õ»Ð5= ´éß õµ ¹Ñ Êµ N5Èï P =øÐ ;ÊÚï Èû&î 

ù§üÂ õþö( Ù ?= Ê 5£ ìøº ëÃ5ÊïûÈ, òûãº M³Ã ?= ³ö@³ûû5 @5 ¹Í5 Ê»÷µ ÈÐ³µ Êú ñ MÈï&=øÑò ô=³æ»Í5 

\& Ê»Ñï¢ ³µúÈÐ³µ ?ø¶Ó È- õÇÎò Oøx íðßûº³V£ NÊò?5Ëå5, P ¹Í= ?= ôfPÊu ÊÆ5P5 ³º Q³¶ì³â¢ ðò ?5Êè£ û=Ê& 

j& ú5ÊÀ5 ³º õ| h?Ëµ ô³¶»Ð5 {¢ ÇÑº õï³òÊµûï ÈÐ³µ ôÈÑò ô=5= Ò£ìøº õàÀ³å Èò5øºû&Èó| È 

k& ì= Êö õµ ´éß õµ ¹Ñ Êµûí£ ñ}ðï ¹Í5 µ K³æº5û5 P È»æúËö ¹Ñ Êµ ñúï ³ì³µ 5? õó£&=Êµ 

l& ÀPÊÆ õ| ³Áò0 @5£ õíÃÊï Êö, =P?P¢ ÆÊµ ¹Í5 Èàµ õíÃÊï£ ³×ß5¢ ºû³µ îúVëÃ5Êï ?³| ³º Èóò³ðµ ÊÝ»óï È ë¶è 

&=øÐ N³ðº 

a& ö RÏüùÿ÷ùpE»Ô(Prototype Model)  
³àï õµ õÀøº ³µúV́ ?³Ñµ0 BP?¢ 5 PúÊ»Ñï Q³ìøðàï õ}ó¢ úÊÍ {¢ í| J5Èö5£ 5Êµ 5?¢ NÊòÊàº ?5Ëå5úï ä£±ËÀ P Èó|ûV8³ 

VB@5=Êu =P?P¢ ÀPÊÆ P£ ðò ÒÇÑï 5?£Èó| ¶àº õµ PûÊ¢ òû³ö@³¢ Ê»Ñï¢ ò ÒÇÑïû¹Î, 5Êµ¢ 5 Þå?úë}Ñï ñ, űMÈï 

òõòøðV¢@³Í ÊÍúÞŲ ÍÈó÷ï ?=£ ÐP? O5øóß õµ P ÈÐ ;ÊÚï£ @ ôÈß õÀøº =?øï ´Í³óïú=³¢ vï³| O³ÔÔÇ»ï @5 ?5Êè Êºøû

&¹åÊ  

5 ?=úMÈï ñ, ìøºû ôÈóó| ÈúNÊò ;5ÊÙ O³ðö ³?5Ëå5, ìÈï£ NÊò @5 ?5Ëå5Ďæï P ÊÔ»Çï Èóx Êöû³Ð P Èú»Ã È£ P?¢ Éâ³|Ď ûìøº È

ï£?øÙ õµ Èó|¢ µ E³¶º?5 Êµ?³| õ|ûñ  =øÆ Pvï³|û A³ÎÃ5 5? Êºø|NÊò =Ê}íðß õÀø»ï P Èó=øÐ ?5Ëå5& î| ÌvÍµ î| ³

³Í³óÐú£ òÀ5 P ³ö@³ûË5¢ N@³ì, ð}º ôfPÊuûï ë£=øÐ&  M³¾ï ?øÙ õµú{ ÊÍ¢ NÊå,³ö ôÊÁóuæÓ P ³öÄìøº 8³ûï È£| =øÐ õ

³ðÐ P ë}ÐúNÊò ë}Ñº 5? ?5Ëå5ûï ë£&Èö= 

(üÂ§ù ï£O5øº 5Êµ¢ ÑÇµ ¹ßÊÍûøº õµ OÈìû VÈ õòøðò, Äï @5ûØ³ö¢ P=Ê| ô=³æ»Í5 M5Pzú Èóò³ï -Access  ³úVisual Studio 

&&&P 

 



 
 

Z[ 

 

o ô¦ ò§×«  RÏöüùÿ÷ùpE»Ô 

 

o :Òöā»p  RÏöüùÿ÷ùpE»Ô 
Z& =?5øï ?=¢ ò õ|û³ö@³¢ Ê»Ñï¢ ò ÂÖ5Pû P ¹Î?= ?=¹Í5øÆ³ö¢ Êµ?³|, 5 =?5= =øÀP N³÷µ5úÎµ MÈï ñû&¹Í5 ´Í³óï ?³ 

-)  VMøÙ ?=  V£Ã5ÊÙ NÊò?5Ëå5, 5VE³¶º? Ê»Ñï¢ ìøº P ;5ÊÙ ³µûôÈóó|È¢ NÊò?5Ëå5, &¹Í5 ?5ÊèÊµ ô?5øðö 

o »çöā RÏö ¼üùÿ÷ùpE»Ô 
Z& Ê»Ñï¢ ú5È»µ5 õÇÎò {ú£ NÊò @5ï ?5Ëå5£Èóûµ ðò P£Èò5= 5 õ|ú| ñ»åÊ  ÊÝò ?= OPÈµ õòøðò ñûæûV¹ í|V£ NÊò ?5Ëå5ú ³

íµ³èû?5È÷¡ò ¹¢ 8Èï @5?=, Ê»Ñï õµ Ê 5 ôÈÐ õ»Æ³Í¢ õ| =øÐ õ»æ   ¹Í5 ?5ÊèúõÇÎò {¢ =ú=øÐ õ»Æ³Í Ê¡  ñ}ðï

5 ³µ Èò5ø»ò ¹Í5úµ ?³ó| GøÖøï ñû³ûú&È 

[& 5 äèøºúÍ ñû¹Í5 ë}Ñï ë}& Ê»Ñï¢ Q³ð±5= =?5= ¹ÍP= ú{ ÊÍ¢ Pú z£&=øÐ õå³Ö5 ³ö 

\& Ê»Ñï¢ ï Ê}å£ìøº Èó|ûNÊò È =³Í õµ ?5Ëå5£ ðöû¹Í5 ¹|³ï ñ- 5Êµ³óµúøÄº O³ï@ ?= ñúNÊò ë?= P ?5Ëå5ú¹å³ Ëöúõó¢ 

VN³Áò5 ôfPÊu Ê»Ñï @5,¢ øÐ õÀ5øï ë}Ñï ³µ ¹Í5 ñ}ðïÈú& 

j& Ê»Ñï ¹Í5 ñ}ðï¢  V¹èP 5Êµ N@³ì¢ @?5 P ëï³àºúµ³V£  ÈöÈò C³Ô»Æ5 5? ¹|³ïúÊ»Ñï ³¢  =³Í õµ£ ¶ò AÊ»Í= ?=&ÈÐ³ 

k& ìøºû5Êµ Q³ìøðàï ôÈóó| È¢ 5úÊÍ 5? õòøðò õ}óú³u õµ ÞúÆ õµ Èò³ÍÊµ O³ûí£ ðò õÀøº ë±³Îï @5£Èó|øÙ õµ -¾ï ?M³  ñ}ðï

 ¹Í5ú{ î»ÎûÍëï³ß  ´Í³óï³òú O³µ@ ³õï³òÊµÎúøòV£ 5 õµ Øéå ´Í³óï³òúì= ñûøÐ 6³Ç»ò5 Èó»Îö ?ø÷Ñï õ| ë P Èò

ºÈï @5 Èàµ£ ìøºû5 õµ ôÈóó| Èú6³Ç»ò5 ñ³ì= P Èó| 8=³ß ³öúVO=øµ ´Í³óï³ò ë O0&Èó| Bøï5Êå 5? ³ö 

  



 
 

Z\ 

 

r&  RÏö_RAD  #ÑÔ üçÔÿÁ RÏöāüö»ùÑ½ åp BÑ½D»¦p" 
- 5ú MÈï ñº ?³| Êµûð£  @5 ô=³æ»Í5 Pcomponent¢³ö u @5õ»Æ³Í Ïû ôÈÐÈû|­º  &=?5= 

- Vë}Ð V¹ßÊÍ Êu ºÊº MÈïû¶£ĎÚÆ£ @5 ô=³æ»Í5 ³µ O0 ?= õ| ¹Í5 V=³Áú5 ó»¶ï£ õæì®ï Êµ³ö, õàÍøº¢ ÊÍúÓ Þ8?ø 

ï£ &=Êû 

- õ»Í5øÆ Ê 5µøÆ õµ ³ö£ Ð³µ ôÈÐ g?=óÈÐ³µ =PÈÄï ôfPÊu õóï5= P È,  MÈïRAD 5úO³}ï5 ñ º õµ 5?ûìøº îû ôÈóó| È

ï£Í õ| Èö=ûíðß Q³íï³| î»Îûº³£   5?³ï@ 8Èï ?=O Îµûµ Q³í¾ï# ô³ºø| ?³û ñlY ³º_Y 5 "@P?ú &Èóó| =³Á 

5 @5 ô=³æ»Í5 EÊÐ P= Ìuú@5 Èóº?³¶ß MÈï ñ(  

ZĎ òû³ö@³¢ ÍûNÊò# î»Î&ÈÐ³µ ÒÇÑï Q³íï³| "6øíÚï ?5Ëå5 

[Ď ³µúÍ O5ø»µ Èû@ õµ 5? î»ÎúÍ Êûî»Î³ö¢ @5 ëé»Îï Îéº îöû&=Ê| î 

o ô¦ ò§×«  RÏöRAD 

 

  

                                                           
ę Rapid Application Development 



 
 

Zj 

 

o Òöā RÏö ÀRAD( 
Ëïú MÈï h?Ëµ ¹ RAD5úï õ| ¹Í5 ñ£µ O5øºû ñlY  ³º_Y Í @P?û ?Ëµ Q³»¶Îò î»Î£ ìøº 5?ûËï &=Ê| Èú= ¹ú5 Ê¡úõ| ¹Í5 ñ 

 ô³¶»Ð5 Q³ì³ð»Ã5úº {ûP? Êµ î¢ º ?³|û= îú5 ëíÆ Ê¡úðò =³Á£Èó|& 

o »çöā RÏö ¼RAD( 
Z&  òûò õµ @³ûPÊ¢ ò³Îò5£ @ú&=³ 

-) Í Ê 5û@ õµ O5ø»ò 5? î»ÎúÍ Êûî»Î³ö¢ Îéº ëé»Îïû MÈï @5 ô=³æ»Í5 O³}ï5 =Ê| îRAD =?5Èò =øÀP) 

\&  MÈïRAD òûìøº Èóï@³ûÊ»Ñï P ôÈóó|È¢³ö£ú 5Êµ Èò5ø»µ õ| ¹Í5¢ Í?û õµ OÈúÍ {ûì³àå ëï³| î»Îû¹³ö¢  N@³ì

 ?= 5?úò³ï@ 6øx?³x {£ @ ¹ßÊÍ ³µ ô³ºø|úÈóö= N³Áò5 =³&  Êö Ê 5ú {åÊÙ @5û?³}ðö ñ¢  ÈóÐ³¶ò ÈÄ»ï P Èóó}ò

&=?øÆ Èö5øÆ ¹Î}Ð ôfPÊu 

j&  MÈïRAD 5Êµ¢ Íûî»Î³öú£ 5?³| õ|ú£ O0 @5 ³ì³µï ?³Ý»ò5 ³ö£ò ´Í³óï =P?û&¹Î 

 

s& RÏöpE»Ô Ïúā:Ñì SÑù [D:Òì: ôö»§Á«̀  »ā:Òì: RÏöāØ«a 
5úºÊº MÈï ,MÈï ñû¶£-ÚÆ£ í| M5P? ³µ 5?£  MÈïõòøðò¢@³Í ´û|Êº ï£Èó|& 

o ò§× ô¦«  RÏö(«ôö»§Á 

 

Ď Q³ìøðàï ÀPÊÆ V£ ìP5ûñ õòPËå5, õ»Îö Íûî»Î #System Core "ï£ÈÐ³µ õ| òû³ö@³¢ íÓ5£ Ê»Ñï¢ 5? ?= ïÊµ£ û=Ê P Ù£ 

³ö?5Ê}º¢ Èàµ¢ ëï³| ï£-=øÐ 5Êµ³óµúñ ú{ MÈï íï³}º£ ¹Í5& 

Ď õµ ³À¢ øÄºúë ë| Íûî»Î, M5P? õàÍøº P íÄºûë õµ =5Èàº¢ õòPËå5 (Increment) õ»Î}Ð ï£=øÐ P Ù£ Êö õòPËå5 

ÑÇµ£ @5 Íûî»Î ³µ =Ê}íðß N@³ì øÄºúë Ê»Ñï¢ ô=5= ï£=øÐ& 

                                                           
Ě Evolutionary Software Process Modeling 

ě Incremental Model 



 
 

Zk 

 

Ď ¢³ö@³ûò Êµ?³| ¹úøìP5¢Èóµ £ï=øÐ P ¢³ö@³ûò ³µ ¹úøìP5 Êº³ì³µ Êº=P@ ?= ñûìP5 õòPËå5³ö ?= ÊÝò õ»åÊ  £ï&=øÐ 

üùÿ÷ù RÏö »½ Öā:Òì: RÏö PÑìpE»Ô 

Êö Èóx MÈï ñú5  Èóò³ï MÈïõòøðò¢@³Í ö³ïû¹  MÈï J³íÆ Êµ ³ï5 =?5= ôÈòøÐ?5Ê}ºõòøðò¢@³Í Ù ?=£ P? ?5Ê}º Êö¢ íÄºûë 

ú {íðß õÇÎòûº³£ Ê»Ñï õµ¢ Èû|­º ï£&=øÐ 

o :Òöā»p RÏö :Òì:āØ« 
Z& ³»òú¿ P @³µ  V=?øÆj õòPËå5³ö¢ í¶è£ ï£Èò5øº ?= õòPËå5³ö¢ Èàµ¢ ½­ºûÊ µøÆ£ õ»Ð5= ÈÐ³µ& 

[& øÄºú Vë =P@  VN³¡óö ÆÊµ£ @5 5ËÀ5¢ æïûVÈ Íûî»Î,  VB=Ê  Møu 5? =ø¶÷µ ï£ÈÑÇµ P ÑÇµ£ @5 ³ïÊÍúõ P@Êº= 

ïÊµ£==Ê & 

\& MÊ»ó| P ÈïúÊúV¹ @úÊĎôfPÊu³ö¢ {xø|Êº, ô=³ÍÊº P Ê»÷µ ¹Í5& 

j& M³ð»Ã5 ãºûûÊ ?= ò5øèûñ P òûÈóï@³¢³ö õµ ì=ûë õíÓ³å¢ ô³ºø| µûñ Ã5ÊÙ£ P íÄºûVë Êö ú{ @5 õòPËå5³ö,  õµ

ô@5Èò5 ôfPÊu³ö¢ h?Ëµ P úõx?³v} òû&¹Î 

0) Ïö³| @³ÍÊö³Ü(¢ õµ 5úñ óàï£ õ| ¹Í5øÆ?= Pú z£³ö¢ âûÊ ?PÊÖ¢, õ| ?= Þè5P ô=³æ»Í5 òûË ðò£ÈòøÐ 5@ 

JÊÙ Ê»Ñï¢ Ïö³| ï£úÈµ³& 

o Dÿö DB üÂ§ù Ïú¢:Òì: RÏö BāØ« 
Ď õµ ?øÙ 5úôÈM0 V8Èï , Êö õòPËå5, Ê»ð| @5 ú{ ô³ï ÈÐ³µ P ?= ³÷òú¹, µûÏ @5 õÍ ô³ï MøÙ ÈÑ}ò & 

Ď Êö õòPËå5 å³óïà£ 5Êµ¢ Ê»Ñï¢ õ»Ð5= ÈÐ³µ P ÑÇµ£ @5 =Ê}íðß Íûî»Î #System Functionality" 5? Èò³Ðøvµ & 

Ď 5Êµ¢ àºûûñ øìP5ú¹ õòPËå5³ö @5 ¹¶Îò B@?5 õµ Ëöúõó #Value-to-Cost "ï£O5øº ô=³æ»Í5 =Ê| & 

Ď Ê»÷µ ¹Í5 5Êµ¢  øíÀûÊ¢ @5 õ}ºõ}º OÈÐ ë| Íûî»Î P 5Êµ¢ úõx?³v} VO=øðò õxÊö VÊ»÷µ òPËå5õ³ö, 5È»µ5 ï?³ðà¢ ë| 

Íûî»Î 5? ç¶Ù ë}Ð @úÊ µ õ¹Í= ?P0úÈ( 

 

 

 

 

 

                                                           
Ĝ feed back 

Êàºúì³ðÀ5 ä£ 

òûÈóï@³¢³ö 

 6³Î»ò5Èóï@³ûò¢ö ³

õòPËå5 õµ 

Ã5ÊÙ£ ?³ðàï¢ 

î»ÎûÍ 

õòPËå5 õàÍøº óÍ ?³¶»ß5Á£ õòPËå5 úõx?³v}@³Í¢ 

õòPËå5 

?³¶»ß5ÁóÍ£ 

î»ÎûÍ 

î»ÎûÍ ëï³| 



 
 

Zl 

 

t& ùUÒôÊ RÏö« 
MÈï òPËíÃ£ õ| ?= ëÓ5 ØÍøº ³è0¢ Boehm uû=³÷óÑ ,ÈÐ ú{ MÈï Èóú5Êå íï³}º£ ¹Í5 õ| ö³ïû¹ ?5Ê}º¢ ë¾ï 

õòøðò@³Í¢ 5? ³µ ö³æïûî Íûº³ð»Îû{ P MÊ»ó| ôÈÐ MÈï ºÊºû¶£ĎÚÆ£ æíºûç ï£Èó| &5úñ MÈï Êµ Í5A³ õòøðò@³Í¢k ³óµ 

ôÈÐ P DÊå ï£Èó| õ| Íûî»Î 5? O5ø»µ õµ @úÊ Íûî»Î³ö¢ ëé»Îï Îéºûî =øðò & 

 (?³| BP?5Êµ¢ ìøºûÈ NÊò?5Ëå5 5È»µ5 ,MÈï ñú5 ³µ  õ»ÎöÍûî»Î 5? ³µ ô=³æ»Í5 @5 õòøðò@³Í¢ uûô=³@³Í¢ ï£Èóó| P ÍÌv =?5øï 

?ú{Î ú³ ÊÚÆ 5? Í?Êµ£ ô=Ê| P ³µ ô=³æ»Í5 @5 õµÊÁº¢ ¹ðÎè ë¶è, õòøðò¢ ÈÀúÈ 5? 5Êµ¢ Íûî»Î ìøºûÈ ï£|óÈó õ| 

Pú z£³ö¢ ÈÀúÈ¢ õµ O0 ô=PËå5 ôÈÐ ¹Í5 P 5úñ ëðß ³º ð}ºûë Íûî»Î õï5=5 uû5È ï£Èó| & 

o ò§× ô¦« RÏö ùUÒôÊ« 

 

 

o  ÑáÍ »āRisk SÑù ÏĂóÿÁ Ïúā:Ñì DB(D:Òì: 
Ď Íûî»Î òû³ö@³¢ Êµ?³| 5? îö5Êå =@³Îò & 

Ď Ëöúõó¢ µ õ?³| õ»åÊ  ôÈÐ µûÏ @5 uûÏµûó£ ÈÐ³µ & 

Ď VO³ï@ õµ?³| õ»åÊ  ôÈÐ µûÏ @5 Ïûu£óûµ ÈÐ³µ & 

Ď Õè³óº ?= òû³ö@³¢ Êµ?³| =øÀP õ»Ð5= ÈÐ³µ & 

Ď ô=³æ»Í5 @5 ?P³óå¢³ö¢ ÈÀúÈ 

Ď ¹ïP³éï O5Êµ?³| 

 

                                                           
ĝ Prototyping 



 
 

Z] 

 

e& ú§Á RÏöĂ¥»ýp  SD»þ¢ òÕù#4GT" 
Nø÷æï ó}ºû{³ö¢ ëÎò N?³÷x, ³ö?5Ëµ5¢ NÊò?5Ëå5V¢ Îµû?³¢ 5? ëï³Ð ï£øÐ= õ| õðö O0³ö ú{ xûË gÊ»Ñï Èò?5=( õðö õµ 

AÈó÷ï NÊò?5Ëå5 5úñ O³}ï5 5? ï£Èóö= õ| ú{ ÊÍ¢ Pú z£³ö¢ NÊò?5Ëå5 5? ?= ÂÚÍ ³ì³µ  
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Ď ìøºûÈ B?5Ë ³ö  

Ď ìøºûÈ NÊå³ö¢ =P?P¢  

Ď ìøºûÈ È| 

Ď íµ³èû¹³ö¢ å5Ê û}£ 

Ď O³µ@³ö¢ âûÊ P?úõ5¢ 5Êµ¢ AÊu P øÀ @5 ³uúô³¡ ô=5=³ö 

õµ ?øÙ í|£ éÄºû8³é O³Ñò ï£Èö= õ| ô=³æ»Í5 @5 4GT 5Êµ¢ Íûî»Î³ö¢ {xø| P ØÍø»ï O³ï@ ìøºûÈ NÊò?5Ëå5 5? Ïö³| 

ï£Èö= ìP£ ?= Íûî»Î³ö¢ h?Ëµ, ïû VO5Ë 5úñ Ïö³| õµ  ?Ëµ£ ?³µ MP5 òû¹Î, ìP£ Oøx ìøºûÈ È| õµ 8?øÓ ?³|=øÆ 5¹Í, 

?= ë|, O³ï@ ìøºûÈ Ïö³| ï£úÈµ³ & 

ºÊºû́ íðßû8³ ?= MÈï 4GT õµ 8?øÓ @úÊ ¹Í5( 

 

 

 

 

 

 

f& ¦ÑÁĂRÏö ¼»ýp Ïúā:Ñì 
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_& RÏöpE»Ô  U ¼Õ¦D»¦ 
5 ?=ú õµ õíÃÊï ñì5®Í@ 8³úï ô=5= ÅÍ³u Ê£(=øÐ 

-  8³ß³íÙ5 N5È|Èóú5Êå u õµ 5? ?³| P ´Î|ûï Ï£.=Êµ 

- º³ß³íÙ5 õx£ ìøºûï È£.=øÐ 

- Î| õx£ O0ìøº 5? ³öûï È£.Èó| 

- ï ³Á| 8³ß³íÙ5£.ÈòP? 
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r& óÿÁĂüö»ùÑ½ Ïp BÑ½D»¦p 
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Ğ fourth generation techniqes 
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òĂôËÁÁ»æ»ôà: õÂÕĂÔ Ñ©« #System Analyst" 
?= ?³| ³µ vï³|ûÊºø P= ôPÊ  Êµ?³| =øÀP =?5= ( 

Z& Business User(  @³ûò ,õµ õµ¢Êû ?³| øûvï³|Êº =?5= & 

[& Technicians/Programmers( ÒÔÇ»ïÈò5 P ôøÄò ?³| ³µ vï³|ûÊºø 5? ï£Èóò5= & 

íÄºûëÊ  ÜPûõæ E³¶º?5 µûñ 5úñ P= 5? =?5= & 
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íÄºûëVÊ  Íûî»Î, ÔÇÐ£¹Í õ| ,ë±³Îï 8³í}Ñï P òû³ö@³¢ ú{ O³ï@³Í 5? õàì³Úï ï£Èó| ³º ñûûàº Èó| òø¡xõ O³Îò5³ö ,

BP?³ö P  V¢føìøó}º Êºøûvï³| £ïÈò5øº ?øï5 V¢?³| O0 O³ï@³Í 5? =ø¶÷µ ÈÑÇµ P ³|£ú5? 5? ³ì³µ =Êµ &ñú5Êµ³óµ ñûûàº ïV8³ÔÇÑ 
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ãUĂ üíüö»ùÑ½Óāÿù #Programmer" 
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?³| íÄºûëVÊ  Íûî»Î, Êº5Êå @5 õï³òÊµÌúøò ¹Í5 & 

Z& P5 ®ÎïMP 6³Ç»ò5 ¹ÇÍ?5Ëå5 P NÊò?5Ëå5 ¹Í5& #Platform" 

[& 6³Ç»ò5 # P³Í³óÐ£ú "=5Êå5¢ õ| @5 Íûî»Î ô=³æ»Í5 Èóö5øÆ =Ê|& #End-user" 

\& àºûûñ ?³»Æ³Í ³åúë³ö P {ò³µ º³ß³íÙ5£ 
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[Ď ³ò5øº£ú ëÃ õì­Îï # (£óàúÊàºúä ,õì­Îï õ±5?5 Èóxúñ ô5? ëÃ 5Êµ¢ õì­Îï P 6³Ç»ò5 Ê»÷µúñ ô5? ëÃ"  

\Ď ³ò5øº£ú õµ  ?³|ûÊ ¢component³ö¢ ¹ÇÍ?5Ëå5¢ P NÊò?5Ëå5¢ 

jĎ ³ò5øº£ú î÷å ÄïûØ Ê»Ñï¢ 

kĎ ³ò5øº£ú ?5ÊèÊµ¢ E³¶º?5 6øÆ ¶»|£ P ö³æÐ£ ³µ Êµ?³| 

lĎ õµÊÁº ?³| ºûð£ 

]Ď ³ò5øº£ú ËÁºúõ P íÄºûë Íûî»Î³ö õµ 8?øÓ ðÍ?£ P ï=³|0û{ 

Ď̂ õµÊÁº ?³|¢ 

_Ď Ïò5= ´Î| P ?³| ïøðß£ 

 

ûBD»ýp T:Ñ½D»¦ 
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ô=? ÂúÊÑº³ö( 

¶ O5Èóï?³| Ê»å=¢ P º³ïÈÆ£ (ò³Î|£ Èó»Îö õ| ?øï5 ôÊï@P?¢ Íûî»Î 5? N³Áò5 ï£Èóö= Èóò³ï (Êu O=Ê| ,NÊå ³ºút 

õï³ò,³ö ø¡ÇÍ³u£ú õµ O³àÀ5Êï P ú³ N³Áò5 ×àµ£ @5 ö?³|³¢ »Í=£ P Ê»å=¢ Èóò³ï (Ñóï£³ö, ,³ö?5Èµ³»| O³ó|?³| 5?5=¢ 

¶ O5Èóï?³| ì³ß£ õ¶º? (³uûúñÊºúñ ô=? ÈïúÊú»£ ?= O³ï@³Í ¹Í5& ?= éÃû¹é Èïú VÊ Èóx Êæò Èó»Îö- Èóò³ï (ÈïúÊ ØÆ 

ìøºûÈ ú{ ,³ì³| ÈïúÊ ÈÃ5P =P?P 8³ß³íÙ5 

¶ ÈïúO5Ê ïûò³£ (5úñ =5Êå5 ?= õï³òÊµ?úË¢³ö¢ ô³ºø| 8Èï ³ï@³ÍO ðÔºûî ûÊ¢ ï£Èóó| P MÊ»ó|³ö¢ N@³ì 5? N³Áò5 
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Clerical and service staffs Ê»å= O5Èóï?³|¢ ùº³ïÈÆ P  

Supervisory staffs  ì³ß O5Èóï?³|£õ¶º?  

Middle management & 

professional staffs 
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[& ,JÊÃ VJÊÃ Ê»Ñï¢ P 6³µ?5 GøÀ? ¹Í5 õò JÊÃ ñï & 
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Policy5 ØÆ Ñï£³ö P Íû¹Í³³ö ú³ ò5øèûó£ õ| 5Êµ¢ Í?ûOÈ õµ Objective³ö ÞÖP P uûPÊ¢ ï£&ÈòøÐ íÄºûëÊ  ³µúÈ @5 5úñ 
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1. The system is for the end-users  
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wûö ò5Ê¡ò£  ÈúÈÀ î»ÎûÍ @5 -=?5Èò =øÀPóàú£ O0 Èú³¶ò ³öÈúÈ÷º 5? î»ÎûÍ¢ 5Êµ¢  =øÆµò5È&Èó 

2. Establish phases & tasks  
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4. Systems are capital investment  
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5. 5ƻƴΩǘ ōŜ ŀŦǊŀƛŘ ǘƻ ŎŀƴŎŜƭ  
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6. Documentation is a product of all phases 
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ï£ û=Ê  Pú³ ¹¶½ N³ò »Í=£&  
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¢Êºøûvï³| ¢5Êµ Ïö³| õóúËö ?= {ú O³ï@³Í £íß îâ? õ}óú5 ë}Ñï £ì³ï =øÀP &&=?5Èò 

\& ¹÷À³ö ³ú 85?ø»Í= (Directives)( 

íï5øß£ Èó»Îö õ| ØÍøº ÈïúÊ ú³ ¹ìP= ú³ ³ÍúÊ O³ï@³Í³ö ¹÷À @³â0 ôfPÊu ðÄºûë ï£øÐòÈ- 5Êµ¢ M³¾ï ¹Í5øÆ?= ìû¹Î 
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Z& òû³@ õµ =ø¶÷µ 0?³|£ú (Performance)  

[& òû@³ õµ =ø¶÷µ ú³ VMÊ»ó| ô=5= ú³ 8³ß³íÙ5 

\& òû@³ õµ =ø¶÷µ =³Ô»è5¢ ú³ MÊ»ó| Ëöúõó³ö (Economics)  

j& òû@³ õµ =ø¶÷µ MÊ»ó| P óï5û¹ (Control & Security)  
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1) òû@³ õµ =ø¶÷µ 8³ïÈÆ õµ Ê»Ñïú,O³ ³|ÊÐ P&&&(Services)  
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System Development Life Cycle (SDLC) 

üÍÑ¢ ÊĂ=» üçÔÿÁ ÔĂõÂÕ  
õÆÊx Ãû8³ õàÍøº Íûî»Î ëï³Ð ?³÷x õíÃÊï ¹Í5 ( 

Z& íÄºûë 

[& Ã5ÊÙ£ 

\& uûô=³@³Í¢ #¹Æ³Í " 

j& »Ñuûò³¶£ 

³ï5 5Êµ¢ ;ÊÐ Ê»÷µ 5úñ ³ö@³å O0³ö 5? õµ xÈó ¹ðÎè  Êú@Îéºûî ï£ó|ûî( 

1. Survey project scope and feasibility 

ú{ ôfPÊu @5 ÊÝò O³}ï5ÁóÍ£ P àºûûñ ô=PÈÄï P õóï5=, ³µúÈ Í?Êµ£ =øÐ& ?= 5úñ @³å ,ë±³Îï ¹ÓÊå³ö P =PÈÄïú¹³ö¢ 

ó}ºû}# £constraints" P =PÈÄïú¹³ö¢ ?³|¢ õµ ô5Êðö ô=?ÈóµV¢ V;øÚÍ Väí»Çï O5Êµ?³| Í?Êµ£ ï£=øÐ P »òûõÁ ?³| ¹Äº 

O5øóß űB?5Ë  O³}ï5ÁóÍ£Ų #Feasibility Assessment "õµ ÈïúÊú¹ ôfPÊu ú³ O³ï@³Í H³íµ5 ï£=øÐ & 

2. Study and analyze the current system 

?= 5úñ @³å, Íû Vî»Î ?³À¢ 5? õµ ëûÔæº =?øï õàì³Úï ?5Êè ï£ö=ûî& Íûî»Î ?³À¢ ñ}ðï ¹Í5 »Í=£ ú³ vï³|ûÊºø¢ µÈÐ³ &

íÄºûëÊ  ?= 5úñ @³å, ë±³Îï P @ÊÙ ?³| Íûî»Î 5? Í?Êµ£ ô=Ê| P O0 5? ú=³ ï£ û=Ê P »òûõÁ Í?Êµ£ 5? õµ 8?øÓ Ë Ð?5£ ³µ 

N³ò űB?5Ë  ë±³Îï P 8³í}Ñï# ŲProblem Assessment" õµ ð|ûõ» øÄºúë ï£Èö=& 5úñ @³å ?= éÃû¹é ð}ºûVë @³å O³}ï5 

ÁóÍ£ ¹Í5 ) 

3. Define the end-users requirements 

5úñ @³å 5? ö³ £ Definition phase #@³å Êàºúä "òûË ï£ø úÈó& ?= 5úñ @³å, =P?P¢,³ö ³åúë,³ö B@5=Êu³ö P ÀPÊÆ£³ö¢ =?øï 

òûV@³ ÍûVî»Î ÈÀúÈ Êàºúä ï£=øÐ& »òûõÁ¢ 5úñ @³å, Ð?5Ë £ õµ N³ò űB?5Ë  òûÈóï@³¢³öŲ #requirements assessments "

¹Í5 & 

4. Select a feasible solution from candidate solutions 

6³Ç»ò5 ú{ ô5?  VëÃ òÈÐ£ @5 µûñ ô5? ëÃ³ö¢ Èò³|&Èú 

Èóxúñ ô5? ëÃ õµ ð|ûõ»¢ ôfPÊu uû=³÷óÑ ï£=øÐ 5úñ ô5? ëÃ³ö ³µúÈ Êµ A³Í5 =?5øï @úÊ ÈÐ³µ ( 

¶ Technical feasibility O³}ï5#ÁóÍ£ ó}ºû}£"                                

¶ Operational feasibility O³}ï5#£ÁóÍ íðßûº³£" 

¶ Economic feasibility #O³}ï5£ÁóÍ =³Ô»è5¢" 

»òûõÁ 5úñ @³å, ¹Äº Ð?5Ë £ õµ N³ò űî»ÎûÍ ;ÊÙŲ #System Proposal" õµ ÈïúÊú¹ ôfPÊu G³À?5 =5=£ï ô&=øÐ 
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5. Acquire computer hardware & software 

?= 5úñ õíÃÊï, O³}ï5 ÊÆúÈ NÊò³ö?5Ëå5 P ¹ÇÍ³ö?5Ëå5¢ N@³ì 5Êµ¢ ¹Æ³Í Íûî»Î ÈÀúÈ 5? Í?Êµ£ ï£ó|ûî Èú³Ð & ñú5 õµ

 õ| îûÍÊµ õÁû»òÍûî»Î ÈÀúÈ õµ ?øÙ @5 uûÏõ»Æ³ÍôÈÐ P ô=³ï0 ÊÆú?5È¢ =øÐ& 

6. Design the new system 

»èP£ 5 õµñú Í? õíÃÊïîúÈû ò¢Èóï@³û¢³ö Íî»Îû ³ö@³å ?= 5?¢ í¶è£ =Ê| ÒÇÑïô5îú, Ã5ÊÙ ¹µøò ³ì³Ã Ìu£ ÍÎûî» 

ÈÀÈú &¹Í5 

7. Construct the new system 

@³å V¹Æ³Í Íûî»Î, ÇÍ¹Êºú,ñ ¹èP ûÊºÊúñ P õ»ÎÆôÈóó|Êºúñ @³å õàÍøº Íûî»Î ¹Í5 &?= 5úñ @³å ÊéºúQ³¶ N³ðº ³ö?³| Êµ 

ôÈ÷ß õï³òÊµøòúÌ ¹Í5 P íÄºûëÊ  Øéå ¹÷À ñÐP? O=Ê| ÆÊµ£ @5 õÔÇÑï³ö ³µ õï³òÊµÌúøò ?³}ðö¢ ï£Èó|& Q³óðÖ =? 

5úñ @³å Íûî»Î õ»Æ³Í ôÈÐ ³µúÈ ¹Îº ëï³| òûË =øÐ & 

8. Deliver the new system 

?= 5úñ @³å, Íû Vî»Î õ»Æ³ÍôÈÐ ?= ÄïûØ íðßûº³£ ´Ôò P ô5?@5Èò5¢ ï£=øÐ &B@øï0³ö¢ N@³ì P õyµ³»|³ö¢ ³ðóö5? õµ 

O5Êµ?³| ô=5= ï£,=øÐ ?= õðº³Æ, íÄºûëÊ  O5Êµ?³| 5? ¹÷À ?É  @5 ÍûVî»Î í¶è£ õµ ÍûVî»Î ÈÀúÈ ú?³¢ Èö5øÆ =5= & 

9. Maintain and improve the system 

Ìu @5 øÄºúë P õµ  ?³|ûÊ¢ Íûî»Î, ñ}ðï ¹Í5 òû@³ õµ ãºûû85Ê ú³ º³Ã³íÓ5£ ÈÐ³µ õ| ³µúÈ O0³ö 5? Þå? M³}Ð5 ò=øð ú³ ³µ 

5Ëå5úÏ Pú z£³ö¢ ÈÀúÈ, òûÈóï@³¢³ö 5? =?P0Êµô =Ê|& 

  U ëØ¦©v¾¸¤Åv ùĂÏúöE»p »ýāçÝU ÀÍ»ú× »BÿÇÿö ÀĂ 
Êàº ç¶Ùú³è0 ä¢ Boehm ³ÚÆ Ê 5ú£ ò ¹ðÎè ?=û³Èóï@¢Èö= <? ³ö, ËöúïÊº õóû³ö@³å ?= O0 î¢  Väí»Çï õàÍøº¢ NÊò ?5Ëå5

 MPÈÀ ;ÊÐ õµ Êú@¹Í5( 

ì                                 ûÏ× Àì»ā »áÍ ü¦ pE» üúāÒý À¾Õù 
íÄºûò ëûÈóï@³¢³ö Z 

Ã5ÊÙ£ lĎ\  

uûô=³@³Í¢ ZY 

õàÍøº ¹Îº jYĎZk 

Éu ¹ÎºúBÊ ]YĎ\Y 

?5È÷¡ò¢ ZYYYĎjY  

 »Í5:5ÊÇ òûÈóï@³¢³ö ëï³Ð ëÃ5Êï @úÊ ¹Í5 ( 
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ZĎ u£ O=Êµ ú³ :5ÊÇ»Í5 õì­Îï P íÄºûë O0 

[Ď :5ÊÇ»Í5 òûÈóï@³¢³ö¢ õì­Îï 

\Ď Èó»Îï@³Í¢ P íÄºûë òûÈóï@³¢³ö 

jĎ ÈïúÊú¹ òûÈóï@³¢³ö 

ú§ÁĂ¥»ýp ëØ¦ ðÊĂÀð #Fact-Finding Techniques"(  
Z& õòøðò?5=Êµ¢ P õàì³Úï 85Èó»Îï ,=øÀøï NÊå³ö P ³åúë³ö 

[& »Í5ô=³æ @5 µÊÁºû8³ ³öPÊðíè¢ õµ³Ñï (M³¾ï -Í?Êµ£ Íûî»Î 6³Ç»ò5 ÈÃ5P ?= ô³¡Ñò5=¢³ö =úÊ¡ 

\& ôÈö³Ñï ÄïûØ ?³|¢ 

j& õï³óÑÍÊu 

k& õ¶Ã³Ôï 

l& õòøðò@³Í¢ æÑ|8³û 

_& üùÿ÷ùpD:BÑ½ 
( OPÈµ =?øÆÊµ é»Îïûî ³µ O5Êµ?³| ´Î| P P ,?³| ï£O5øº ³µ õàì³Úï 85Èó»Îï õµ ³éÃúç Îµû?³¢ ¹Í= ú¹å³& 

( 8?³x ò³ï@³Í£ P Í?Êµ£ Êö ú{ @5 ÏÇµ³ö¢ O0 ³éÃúç Îµû?³¢ 5? ?³}Ð0 ï£Èó| & 

( Ê 5 õàì³Úï¢ õðö¢ 85Èó»Îï ñ}ðï òû¹Î ³µ ô=³æ»Í5 @5 ó}ºû{³ö¢ õòøðò,¢?5=Êµ @úõßøðÁïÊ5¢ @5 Í5=³ó 

5? 6³Ç»ò5 P õàì³Úï ï£ó|ûî& 

&̀ ûB»íÂÔ: E: =»Ă½ÑÈÁ p»ýUÑ÷ôï ü½»Øö 
( ºûî³ö¢ æí»Çï£ Êµ P?¢ Íûî»Î =?øï ÊÝò ?³| Èò=Ê| ³µ Í?Êµ£ O0³ö ³éÃúç Îµû?³¢ õµ ¹Í= Èö5øÆ 0Èï & 

a& ûÏý»Øö ßĂËö pD»¦ 
( ôÈö³Ñï ú}£ @5 ÊºÊ½®ïúñ ó}ºû{³ö 5Êµ¢ ?P0=Ê ¢ 8³ß³íÙ5 P g?= Íûî»Î ï£ÈÐ³µ & 

( íÄºûëÊ  @5 =Ëòú{ Èö³Ð B=Ê  ?³| ?= ÄïûØ Èö5øÆ =øµ & 

o p»ā:Òö ûÏý»Øö 
Ď 8³ß³íÙ5 ÞðÀ?P0¢ ôÈÐ @5 ÊÙúç ôÈö³Ñï ëµ³è ðÙ5ûO³óÈò5 & 

Ď Ëöúõó¢ õµ  ?³|ûÊ V¢ 5úñ ó}ºû{ ¹¶Îò õµ ó}ºû{³ö¢ =úÊ¡ Q³»¶Îò ³uûúñ ¹Í5 & 

Ď íÄºûëÊ  ï£Èò5øº B=øÆ M5P? ?³|¢ 5? ¹÷À Vg?= Ê»÷µ, Ù£ Èó| & 

Ď ;ÊÐ ³ö?³|¢ uûyûôÈ,  Q³ìøðàï ë}Ñï ¹Í5 ³ï5 íÄºûëÊ  ï£Èò5øº @5 ÊÙúç ôÈö³Ñï, Vg?= Ê»÷µ¢ ¶Îò¹ 

õµ O0³ö õ»Ð5= ÈÐ³µ & 

o ö»çā¼ ûÏý»Øö 
Ď ñ}ðï ¹Í5 =Êå ?= ò³ï@£ õ| =?øï õÀøº ?5Êè ï£ û=Ê ãºûûÊ ?³»å? Èö= & 

Ď ñ}ðï ¹Í5 íÄºûëÊ  ³µ ÆÊµ£ @5 M5P?³ö¢ ?³|¢ ?= Ãûñ ôÈö³Ñï Íûî»Î =?øÆÊµ Èó}ò & 

Ď ?³| ,ôÈö³Ñï îÁÃ ?³| ú³ ÂÚÍ uûyû ÈP £ ±ËÀûV8³ ?³| 5? O5Èóx O³Ñò ðò£Èö=& 
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r& üö»úØÔÑ~ 

( 5 ?=úó}º ñû {ì5®Íº³£ íÄº ØÍøºûëµ P ôÈÐ ;ÊÙ Ê ûÄï O5Êµ?³| ñûíðß Øûº³£ @øºúï Þ£ &=øÐ 

( »èP Q³ìøðàï£ ï ô=³æ»Í5 õï³óÑÍÊu @5£@ =5Êå5 =5Èàº õ| =øÐú?ø×Ã õ¶Ã³Ôï O³}ï5 P ÈÐ³µ =³¢ Ð5Èò =øÀP õ»

ÈÐ³µ& 

o ÔÑ~ L:ÿù:Øüö»ú 
Ď Free-format #Ó³Æ ¹ïÊå @5£ uûPÊ¢ ðò£"Èó|  

Ď Fixed-format 

Á »½ üö»úØÔÑ~ L:ÿù: À½»Ä ÀöÑì(  
¶ Ë  ?³÷xúõó5¢ 

¶ »ï5ûö=@³£ #Rating" 

¶ àºûû# õ¶º? ñRanking" 

o :Òöā»p Ñ~Ôüö»úØ 

( Ê¾|5 õï³óÑÍÊu³ö Æûí£ ÊÍúÞ 65øÀ ô=5= ï£ÈòøÐ & 

( BP? Q³»¶Îò î|Ëöúõó5¢ ¹÷À ÞðÀ¢?P0 8³ß³íÙ5 @5 V=5Êå5 @ú=³ ¹Í5 & 

( Ê¾|5 =5Êå5 ¹¶Îò õµ õ¶Ã³Ôï ³µ ÏÍÊuõï³ò ¹Ã5?Êº Èó»Îö & 

( ?= ¾|5Ê õï³óÑÍÊu³ö, øöú¹ =Êå ÒÇÑï ðò£=øÐ P Æûí£ ¹Ã5?Êº 65øÀ Èö5øÆ &=5= #³éÃúç 5? µûO³ Èö5øÆ 

=Ê|" 

( ÅÍ³u³ö ï£Èóò5øº MPÈÀÈóµ¢ ÈòøÐ P ÊÍúQ³à íÄºûë ÈòøÐ & 

( ¹¶Îò õµ õ¶Ã³Ôï, V¹èP µûÊ»Ñ¢ 5Êµ¢ ÅÍ³u O=5= Èò?5= & 

o »çöā¼ üö»úØÔÑ~ 
( öûw »ò³ðÖ£ =øÀP =?5Èò õ| õðö =5Êå5, õµ ®Íì58³, ÅÍ³u Èóö= ú³ »Ã£ ¹Í?= ÅÍ³u Èóö= & 

( O³}ï5 ôÈö³Ñï P íÄºûë 8³|ÊÃ P ?³»å? ÅÍ³uôÈóö= =øÀP =?5Èò & 

( ÷ºûõ õï³óÑÍÊu³ö¢ 6øÆ Q³ìøðàï ë}Ñï ¹Í5 & 

( õï³óÑÍÊu³ö íµ³èû¹ J³Úàò5 Èò?5Èò úóà£ Q³í¾ï íÄºûëÊ  ðò£Èò5øº 5Êµ¢ Îæºû VÊ ú{ ÅÍ³u, ®ÍM5 =ÈÁï ÈÍÊvµ & 

o þÁ R:UDĂ üā~ ¥;ÿÍ üö»úØÔÑ 
Ã5ÊÙ Ê 5V£ µøÆ£ ¡ò 8?øÓ õï³óÑÍÊu =?øï ?=û=Ê, éåøï Ìò³Ðû¹O³º ï î|£=øÐ& 

5Êµ¢ ÷ºû õú@ M5P? 6øÆ õï³óÑÍÊu {úÙ 5? Ê£ ó|û(È 

ZĎ è=û Q³é àºûûñ ó|ûÈ õx ³éÃúç P º5ÊÝò£ @5 õx ò³Î|£ ³µúÈ ÞðÀ¢?P0 =øÐ &Ê 5 =5Èàº V=5Êå5 ø¡µ5øÀ, @ú=³ 

,¹Í5 õµ ?øÙ å=³Ôº£ @5 @úðÁïÊõßø¢ {xø|Êº¢ @5 O0³ö ô=³æ»Í5 ó|ûÈ & 

[Ď ¹¶Îò õµ 5ÊÐúØ, ú}£ @5 P= Gøò õï³óÑÍÊu  free formatú³fixed format  5? 6³Ç»ò5 ó|ûÈ& õ»¶ì5 uû=³÷óÑ 

ï£=øÐ õï³óÑÍÊu, |Êºû¶£ @5 5úñ P= ¹ì³Ã ÈÐ³µ & 



 
 

[^ 

 

\Ď ´Ü5øï Ð³µûÈ 8³ì5®Í, ëï³Ð ³ÚÆ ÈÐ³¶ò ú³ ô³¶»Ð5 ÎæºûÊ =øÑò ñðÖ 5úõ}ó 8³ì5®Í ¶ò³úÈ Ôàº ́ú³ ÊÝò 

ÔÇÐ£ ³ðÐ 5? ³éì5 ú³ uû=³÷óÑ Èó|- õµ ?øÙ M³¾ï( 0ú³ ³ðÐ éå5øïûÈ&&&. ú³ õµ ÊÝò ³ðÐ Ê»÷µ òû¹Î.&&& 

jĎ 8³ì5®Í 5? P?¢ õòøðò }xø|£ @5 ³öø¡µ5øÀ ¹Îº ó|û,È Ê 5 í}Ñï£ ?= 65øÀ O=5= =øÀP =?5= ú³ 65øÀ³ö 

æïûÈ òûÈó»Î 8³ì5®Í 5? Pú5ÊúÏ ó|ûÈ & 

kĎ ³÷òúQ³» õï³óÑÍÊuö³ 5? õµ =5Èàº å³|£ ÷ºûõ P @øºúÞ ó|ûÈ & 

s& ü¾Ê»Ûö 
( î÷ïÊºúñ Êº=Êµ?³|Êu Púó}º ñûÞðÀ {?P0¢ 8³ß³íÙ5 P õµúÍ ?= ôzûî»ÎÄï P ³öûØ³ö¢ íðßûº³£ xø|{Êº 

&¹Í5 

( 5 ?=úBP? ñ, ÞðÀ V¢?P0  8?øÓ õµ 8³ß³íÙ5face to face  P? ?= P?#ú&=øµ Èö5øÆ "ôÊ÷x õµ ôÊ÷x ³ 

o  O:Ïý:ü¾Ê»Ûö 
 õ¶Ã³Ôïï£5Êµ Èò5øº¢ ¹Í=úµ³£ @ õµÊúõßøðÁï5¢ @ J5Èö5 @5ú(ÈÐ³µ Ê 

Ď ú³éÃ ñ»å³ú ç 

Ď Í?5P£ ú ³Èûú­º ³éÃú ç 

Ď J³æÐ@³Í¢ ³éÃúç 

Ď ìøºû¡ò5 ÈûÈÀ P ôËú¹ 

Ď àºûû³÷ò O5Êµ?³| ñú£ 

Ď ³Í³óÐú£ òûÈóï@³¢³ö  PÞðÀ¢?P0 5úôÈ85ÊÝò P ³ö 

o Öðù»ýp ©DBĂü¾Ê»Ûö DB Ñ 
ZĎ íÄºûëVÊ  Íûî»Î, õ| õ¶Ã³ÔïôÈóó| ¹Í5 P £öÈò³ï@³Í õæûÜP P ¹ú5Èö &=?5= ôÈ÷ßÊµ 5? õ¶Ã³Ôï 

[Ď Êµ?³| ú³ V{ì³ï Íûî»Î, õ| õ¶Ã³ÔïôÈòøÐ ¹Í5. 

üÇÿÁ (?= Ù£ õ¶Ã³Ôï, Vñ»Ð5= Øµ5P? ïøðß V£ Îµû?³ ³ì³µ, =?øï òû@³ ,¹Í5 V=Êå Oøx õ¶Ã³ÔïôÈóó| ³µ å5=5Ê¢ 

5?5=¢ ,B@?5 øìP5ú,¹ ,85ÊÝò ¡ò5ûôË P ÔÇÐû¹ 8P³æ»ïÐ5= Èö5øÆ =?øÆÊµ ,&¹ 

o :Òöā»p ü¾Ê»Ûö 
( O³}ï5  Vñ»åÊ  =?øÆ@³µ_ @5 õ¶Ã³ÔïôÈòøÐ  

( O³}ï5 ôÈö³Ñï  V8³|ÊÃ õ¶Ã³ÔïôÈòøÐ ?= Ù V£ õ¶Ã³Ôï #ú{ íÄºûëÊ  6øÆ, ñ}ðï ¹Í5 º³ß³íÙ5£ @5 ÊÙúç 

8³|ÊÃ VÒÇÐ õ¶Ã³ÔïôÈòøÐ ¹ÍÈµ =?P0"  

( íÄºûëÊ  ï£Èò5øº 5ÊÐúÚ£ 5? îö5Êå Èó| õ| õ¶Ã³ÔïôÈòøÐ õò5=5@0 P õµ »Ã5?£ õµ 8³ì5®Í ÅÍ³u Èö=. 

( O³}ï5 ãºûûÊ P ¶Úºûç 8³ì5®Í ³µ õÀøº õµ  VÒÇÐ õ¶Ã³ÔïôÈòøÐ =øÀP =?5=. 

                                                           
ġ Feed back 
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o »çöāü¾Ê»Ûö ¼ 
( õ¶Ã³Ôï, O³ï@Êµ P ËöÊuúõó ¹Í5 & 

( õ¶Ã³Ôï ñ}ðï ¹Í5 õµ ¹íß àèøïû¹ õ¶Ã³ÔïôÈòøÐ O³}ï5ÉuúÊ ÈÐ³¶ò &Ìû±? ³µ õ¶Ã³Ôï (M³¾ï#ø÷ðÀ ³ú ?

"O³ï@³Í {ú Ìû±? 

( àèøïû¹ õ¶Ã³Ôï, µõ ³ò5øºV£ú íÄºûëÊ   ?=?5ÊèÊµ¢ E³¶º?5 ³µ =5Êå5 ¡»Îµ£ =?5= & 

o L:ÿù: ü¾Ê»Ûö 
Ď ü¾Ê»Ûöp [Ïï»ì D»ÂÍ»Ô( 5úñ Gøò õ¶Ã³Ôï Øéå Êµ A³Í5 JÈö í|£ ú³ ßøÖøï£ õ| ?= ñö> ?5=úî P 

³µ ú{ ÊÍ¢ 8³ì5®Í C³Æ ³uúõ?úË¢ ï£=øÐ & 

(üÇÿÁ ñ}ðï ¹Í5 õ¶Ã³Ôï @5 Ïµøx?³x :?³Æ =øÐ õ| ?= 5úñ 8?øÓ íÄºûëÊ  ³µúÈ õ¶Ã³ÔïôÈòøÐ ?5 

ô?³µP= õµ ¹ðÍ JÈö íÓ5£ ú³  VGøÖøï =?øï ÊÝò, 5Èöú¹ Èó| & 

Ď ü¾Ê»Ûö pÀÍ»ÔāüÂì»( õ¶Ã³Ôï,ôÈóó| õßøðÁï¢ ÔÇÑï£ @5 8³ì5®Í 5? 5Êµ¢ ÍÊuûOÈ @5 

õ¶Ã³ÔïôÈòøÐ ?= »Æ5û?³ =?5=& 

o ü¾Ê»Ûö ÀĂðìÿö òö:ÿæ 
éåøïû¹ ú{ õ¶Ã³Ôï ëï³Ð  =?5øï õµ=?5øï @úÊ »Îµ=?5= £¡ ( 

Z& 6³Ç»ò5 =5Êå5 ´Í³óï 5Êµ¢ õ¶Ã³Ôï 

[& ô=³ï0 OÈÐ ¹÷À õ¶Ã³Ôï 

\& 5Èöú¹ õ¶Ã³Ôï 

j& uû¡ûÊ¢ õ¶Ã³Ôï 

o ü¾Ê»Ûö =»ó:¶Ô @Ñà BDÿö DB üĂÚÿÁ Ïú¢ 

?= ;ÊÙ 8³ì5®Í õ¶Ã³Ôï õµ Óøºûõ³ö¢ @úÊ ¹è= ó|ûÈ ( 

( ô=³æ»Í5 @5 N5È| M5®Í ÂÖ5P P ÊÔ»Çï 

( NÈß õµ  ?³|ûÊ¢ ÊÝò ;5ÊÙ M5®Í #íÄºûëÊ  "õµ O5øóß ÑÇµ£ @5 M5®Í 

( 6³ó»À5 @5 8³ì5®Í uûyûôÈ P ò³ìøÙ£ 

( 6³ó»À5 @5 8³ì5®Í íÄºûë ï0ûË 

o à DB« »½ ü¾Ê»ÛöāE Ïæ:ÿï Ïā»æD Ñā(Bÿ× À 
ÏĂýB S»Èù: Ïā»½ :D BD:ÿö øā: ÏĂýB S»Èù: Ïā»¾ù :D BD:ÿö øā: 

ÈûÐ³µ 6=®ï ?PÊÖ Êûâ 8³ì5®Í õµ O=5= õï5=5¢ 

Èûó| Bø  ¹è= õµ VÊÝò @5Êµ5 ÔÇÐV£ O³º=øÆ Ù ?=£ õ¶Ã³Ôï 

Èûó| ÛæÃ 5? =øÆ MÊ»ó| ³À õµ O=Ê| ¹¶ÄÓ¢ O=Ê| Bø  

ÈûÐ³µ P³}Áó| VDÊå 65øÀ õ}óú5, ÈÐ³µ ëï³| 

Èûó| ÛæÃ 5? õ¶Ã³Ôï MÊ»ó| VDÊå Ëûx wûö 65øÀ @5 õ}óú5¢ =øÑò ëÓ³Ã 
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ÈûÐ³µ ?ø¶Ó »ûóö> ñ»Ð5= £õ¶Ã³Ôï ³ú GøÖøï ô?³µ?=ôÈòøÐ 

?øÙ 5? øÀ¢ õ¶Ã³Ôï õ| Èûó| îûÝóº|A³ÎÃ5 ôÈóó 

»Ã5?£ &Èó| 

?5øò Ø¶Ö, P³Îï¢ Bø  ³µ ¹Í5VO=Ê| äûàÖ 

o »ýD»§ý:Dp EāÑ ö«Ïù:ÿÁ :Ñ½p J»¾ÁD: D:ÑïÑ½ TBÑ¦ ¼Ô»úö Ï×»½ ( 

Ď õµ õÎíÀ¢ õ¶Ã³Ôï õµ =úÈ ¹¶¾ï ô³¡ò ó|Èû & 

Ď ôÊ÷xO³º 65=³Ð P B³Ñµ ÈÐ³µ & 

Ď õ¶Ã³ÔïôÈòøÐ A³ÎÃ5 Èó| õ| ³ðÐ ?= M³Ã Bø O=Ê| »ÎöûÈ & 

Ď ÍÊuûVOÈ 5®ÍM, O³Ñò ï£Èö=  õ|³ðÐ ?= M³Ã Bø O=Ê| »ÎöûÈ &ñðÖ 5úõ}ó ¹÷À Þå? N³÷µ5 

M5®Í ï£ÍÊuûÈ, 5úñ ñ}ðï ¹Í5 ÊÁóï õµ ð}ºûë OÈÐ 65øÀ =øÐ & 

Ď öûw ÖÊåûº³£ ?= ñö> =øÆ F³Äì ó}òûÈ &³µ ?= ÊÝò ñ»åÊ  ú{ ÖÊåûõ ñ}ðï ¹Í5 ÊÍúÞÊº µö5øÇûÈ 

O³º=øÆ 65øÀ M5®Í 5? öÈµûÈ P ¹¶ÄÓ³ö¢ õ¶Ã³ÔïÐôÈòø 5? ÞÚè ó|ûÈ P ?= »òûõÁ º³ß³íÙ5£ @5 

¹Í= =PÊµ & 

Ď ú¹Ð5==³?5=Êµ¢ ó|Èû& 5úñ ?³| P= JÈö =?5=(  

Z& õµ ø úôÈó ï£ø Èûú õ| ¹¶ÄÓ³öúÏ ?Èéò0 î÷ï ¹Í5 õ| O0³ö 5? ú¹Ð5==³ ï£ó|Èû& 

[& 8³}ò íÓ5£ 5? 5Êµ¢ Ê¡ò@³µ¢ P ú³ 5Êµ¢ 8³è³íï³ö¢ Èàµ¢ ¹¶½ ô=Ê|5Èú& 

o ÷ý:Ăù»÷ÕÇ õ¹»ôæ À« DB ü¾Ê»Ûö( 
ò³ðÎÀ î±³íß @5 ?øÝóï,£ V8³ß³íÙ5 âÊûï³í|£ Ù ?= õ| ¹Í5£ ï MÈµ P =? õ¶Ã³Ôï£ õò³ö³ 0³ò Q³ìøðàï P =øÐ

¹Í5& 

ÏöPzuï O³Ñò ³ö£ï õ| Èö=ûVO5Ë º³ß³íÙ5£ ï ´Î| =Êå @5 õ|£@ MPÈÀ A³Í5 Êµ =øÐúíÄº õµ Êûëëé»óï Ê  

ï£&=øÐ 

R»ðÂù: û:D ûÏ× ¼Õ¦ =»æ»ôà: T:ÒĂö 
ÊÙ @5úç "8³ãì ´ÎÃ Êµ# N³í| ]ĕ 

5ÈÓ ñÄì P ñº \^ĕ 

OÈµ P 8?øÓ î±³íß kkĕ 

 

t& üùÿ÷ùíØ¦ pE»Ô=»Ă #Discovery Prototyping" 
( õòøðò¢@³Í,  ¹÷Àú³éÃ ñ»å³úò P çû³ö@³¢ Íûï ô=³æ»Í5 î»Î£=øÐ& 

(  Vëðß õµ V¹Æ³Í ú VMÈï { ?³|¢ éï ³µûò @5 {xø| A³ûÈóï@³¢³ö¢ 5Êµ O5Êµ?³|¢  äÑ|úÍ?5P ³£  Pûú­ºÈ 

òûÈóï@³¢³ö;³íÚÓ5 ?= , űõòøðò8³ûæÑ| ¢@³ÍŲ ï õ»æ £=øÐ& 
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o Áú§ĂÑ½D»¦ BD:ÿö ?:ÑÎÂÔ: ¥p #Use Case»ý"( 
ÑçÁā ëUse Case( õßøðÁï5¢  M³ðß5 @5ú?³óÍ ³úø³öú£ Í õ| ¹Í5ûï N³Áò5 Êµ?³| ³µ ëï³àº ?= î»Î£ ³º Èö=ú {

»òûõÁ¢ 5Êµ ÈóðÐ@?5¢ Èó| îö5Êå Êµ?³|& 

5 ?= Êµ?³| õµúñ MÈï ű@³µ¡úÊŲ ú ³űActorŲ ï£ø úï õ| Èó£Èò5øº ú{  ÈÐ³µ Ïéòú ³ú&=Êå { éÃ ?=û ¹éUse 

CasePÊÍ O³ðö ³öúÌº³ïÈÆ P ³ö£ Èó»Îö Í õ|û5Êµ î»Î¢ ï îö5Êå Ïò5Êµ?³|£ &Èó|úó}º {û5Êµ {¢ g?= 

@³ÍÈó»Îï P Ê»÷µ¢ òûÈóï@³¢³ö¢ Íûî»Î, 5úV=³Á űV?5=øðò Êµ?³| =?5øï¢Ų #Use Case Diagramï "£&ÈÐ³µ 

 (õÀøºÀ?³Æ Êµ?³|£  ³µ õ|Use Case ¹Í5 ëï³àº ?=& ű@³µúÊ¡ Ų ³úűëï³ßŲ ú ³űÏó|Ê  Ų ³úűActorŲ ï³òû ôÈ

£ï &=øÐActor  ¹Í5 Ïéò {úõ| ï£ Èò5øºÀ?³Æ î»ÎûÍ {ú£ò³Îò5 Êµ?³| {ú ,£ &ÈÐ³µ ô³¡»Í= {ú ³ú P 

M³¾ï( Êµ?³| =?øï ?5=øðò¢  @5 Møu ¹Ð5=ÊµATM( 

 

o »Ô»ú× ûÿËùā« ā» E»ÔÏúÂÕöp Ñ½D»¦ BD:ÿöp( 
Z& »Ô»ú×«ā BD:ÿö Ñ½D»¦p ā» E»½āT:Ñª ÔĂõÂÕ( 5Êµ¢ 5úñ ?³| Ê»÷µ ¹Í5 õµ M³¶ò= =P?P¢³ö P ÀPÊÆ£³ö¢ Íû»Îî P 

àµ³óï£ õ| O0³ö 5? ÷ºûõ ú³ ô=³æ»Í5 ï£ó|óÈ Ð³µûÈ & 



 
 

\[ 

 

[& ÏúÂÕöpE»Ô BD:ÿö pÑ½D»¦ ÉáÔ (»ó»½ =?5øï ¢Êµ?³| ÂÚÍ ³ì³µ 5? 6ø»}ï £ï-îûó| ¢5Êµ 5ñú ?³| õµ Êö =?øï ¢Êµ?³| 

{ú N³ò ¹¶Îò Èûö= #ë¾ï ¹Ð5=Êµ ,Møu 6³Ç»ò5 ,A?= :5ÊÆ5 ,Èóï?³| ¹¶½ N³ò ?= ¹ú³Í P  "&&&¹Îûì P Actor³ö P 

äûÓøº ¢ÊÔ»Çï @5 O0 5? ¢Êµ?³| =?øï O³ûµ £ïîûó| ( 

(M³¾ï 

Ď N³ò Êµ?³|¢ (¹Ð5=Êµ õÀP P M³é»ò5 P  &&& 

Ď ìû¹Î @³µúO5Ê¡ (Ê»Ñï¢ P ?PÊÍ Ë|Êï¢ 

Ď ;ÊÐ ÊÔ»Çï (Êµ?³| Ìu @5 =?5P O=Ê| 8?³| P Ëï? ?ø¶ß, õÄæÓ5¢ 5Êµ¢ 6³Ç»ò5  VõÀP =?øï ,ÊÝò ôÈö³Ñï ï£Èó|& 

\& E»ÔÏúÂÕöp D»úÔāÿÑÇ »½ »ýā»ïU T»ā å ÑýÑ½D»¦ BDÿö(p 5Êµ¢ Êµ?³| =?øï Êö,¢ ³èPúVNÈè õµ NÈè Þ ÒÇÑï 5? O0 

ï 6ø»}ï P£ó|ûî& 

5Êµ¢ O0 O=Ê| Èó»Îï@ ´ì³è @5 ¹Í5 Ê»÷µ ³öúó| ô=³æ»Í5 Êûî( 

 Êµ?³| N³ò¢ 

 ìû# ³öÊ¡Ñó| ¹ÎActors" 

 Óøºû ÊÔ»Çï ä] ÈÃ ?=úJ5Ê 5?³u {[ 

 uûÏEÊÐ»ì³Ã# ³ö£ 5ÊÀ5 @5 ë¶è õ| ¹Í5¢ U.C ,Íû³µ î»Îú ¹ì³Ã O0 ?= ÈúàÖP ³ÈÐ³µ ¹û" 

 ÓøºûVä ÊÀú VO³ ³èPúVÞ íÓ5£ ?³óÍ#úø¢ íÓ5£NÈè õµ NÈè 8?øÓ õµ " 

 ÓøºûÊÀ äúßÊå O³£ ú?³óÍ ³úø¢ ßÊå # £ O0 õµÊÀú³èP O³úè? Þû ´úÝò ³Êû £ï õ»æ  Ëûò"=øÐ 

 ÌuEÊÐ»ì³Ã# ³ö£ 5ÊÀ5 @5 Ìu õ|¢ U.C, Íû³µ î»ÎúàÖP O0 ?= Èû ¹ÈÐ³µ ¹ì³Ã ³ú" 

 òûÈóï@³¢³ö¢ ð}ºûí £#³ÍúÖÊå Êûº³£ óï5 ë¾ïû5?³| P ¹ú£ "&&&P 

 õàÍøº E³éòZY 

· ×æº ;ÊÐûí£ZZ úè= ³ûç ¢Êµ?³| =?øï( 

ZĎ N³ò =?øï Êµ?³|¢ (¹Ð5=Êµ õÀP 

[Ď ìû¹Î Actor (³öÊ»Ñï¢, ?PÊÍ Ë|Êï¢ 

\Ď ;ÊÐ ÊÔ»Çï (Ìu @5 Èûú­º øöú¹ ,Êµ?³| áí¶ï =?øï ÊÝò P¢ @5 6³ÎÃ, ÊÎ| ôÈÐ õµ P¢ øÄºúë ô=5= ï£Ð=ø. 

jĎ uûÏ EÊÐ³ö (=P?P õµ Íû,î»Î {x O=Ê| =øÀøï¢ 

kĎ ?³óÍúø¢ íÓ5£( 

Z& Ê»Ñï¢ P?¢ õð|= ¹Ð5=Êµ õÀP í|û{ ï£Èó|& 

[& Íû,î»Î ôÊÁóu àºûûñ áí¶ï 5? ³ðòúÏ ï£Èö=& 

\& Ê»Ñï¢ áí¶ï =?øï ÊÝò 5? =?5P ï£Èó|& 

j& Íûî»Î ¹Í5øÆ?= ¹Ð5=Êµ 5? õµ ô5Êðö  8³ÔÇÑï6³ÎÃ Ê»Ñï¢ P áí¶ï àºûûñ ôÈÐ õµ ?PÊÍ Ë|Êï¢ 

ï£È»ÍÊå P ÊÝ»óï 65øÀ ï£=øÐ. 

                                                           
ęĘ Extension Points 

ęę Detailed 



 
 

\\ 

 

k& Ê 5 N³Áò5 ¹Í5øÆ?= =?øï Mø¶è =øµ ô³¡ò0( 

kĎZĎ Íûî»Î õÀP »Í5øÆ?=£ 5? øÄºúë ï£Èö=& 

kĎ[Ď ú{ Í?ûÈ 5Êµ¢ Ê»Ñï¢ d³x ï£=øÐ. 

l& Íûî»Î õµ õÄæÓ »Æ5û85?³ Ê»Ñï¢ Êµ ï£==Ê . 

lĎ  ?³óÍúø¢³ö ßÊå(£ 

\a (Ê 5 Ê»Ñï¢ ¹Í5øÆ?= ëÎó| ¹Ð5=, Íûî»Î õµ õÄæÓ »Æ5û85?³ Êµ?³| ==Ê Êµ. 

ka (Ê 5 =øÀøï¢ Ê»Ñï¢ õµ ÈÃ å³|£ ÈÐ³¶ò( 

kaĎZ (Íûî»Î uûN³ã ´Í³óï #=øÀøï¢ å³|£ ðò£ÈÐ³µ "5? ³ðòúÏ Èö=. 

kaĎ[ (PÊµ õµ  N³ NP= ?³óÍúø¢ íÓ5£ # Ïú³ðòôÊÁóu àºûûñ áí¶ï"  

kb (Ê 5 õ}¶Ð ÞÚè ÈÐ³µ Íûî»Î uûN³ã ´Í³óï #?= M³Ã ÊÖ³Ã O³}ï5 öûw Ð@5=Êu£ òû¹Î "5? ³ðòúÏ =Èö P 

8?³| Ê»Ñï¢ 5? øÄºúë Èö=. 
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UML 

 

ÔÇÐ£   N³ò õµPhilippe Kruchten M³Í ?= Z__k ìÈï£  N³ò õµZ$j &=Ê| õ±5?5 

 

 

 

 

 

 

5 ç¶Ùúñ MÈï, Íû@5 î»Î k =úÍ?Êµ =?øï äí»Çï ô³ È£ ï ?5Êè£ û(=Ê 

ZĎ =úéÚóï ô³ È£ Logical view 

[Ď =ú ô³ ÈÈóú5Êå Process view 

\Ď =úå ô³ ÈûËú}£Physical view 

jĎ =ú õàÍøº ô³ ÈDevelopment view 

kĎ =úÊµ?³| =?øï ô³ È¢Use Case view 

 

_& ðáúö û»©ÏāB(« 

 ,ô³ Èú= ñú5ë| Íûî»Î P Øµ5P? µûñ 5ËÀ5 5? õµ øÔºúÊ ï£ÈÑ| &ï£O5øº ¹æ  5úñ =úô³ È ëï³Ð A³í|³ö P Ð5û³ ÎöÈó» &

=úN5Ê ³³ö¢ UML õ| 5Êµ¢ ³ðòúÏ =úô³ È éÚóï£ ô=³æ»Í5 ï£=øÐ Èóº?³¶ß @5 ( 

Logical View Process View 

Physical View Development View 

Use Case 

View 
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1. Class diagram 

2. State Diagram 

3. Object Diagram 

4. Sequence Diagram 

5. Communication Diagram 

&̀ Ïúā:Ñì û»©ÏāB( 
ÂÖ5P ¹Í5 õ| 5úñ =úô³ È åÈóú5Ê³ö¢ Íûî»Î P îö óxûñ N³ðº 8³Ù³¶º?5 µûñ Èóú5Êå³ö 5? Óøºûä ï£Èó| Þè5P ?= &ïÒÇÑ 

ï£Èó| õ| õx xûË¢ N@³ì ¹Í5 ?= OP?= Íûî»Î K³æº5 µûÈ»æ& 

³÷óº =úN5Ê ³ UML 5Êµ¢ ³ðòúÏ =úô³ È Èóú5Êå 8?³¶ß ¹Í5(  Activity Diagram  

a& §āÒĂì û»©ÏāB(« 

5úñ =úô³ È ÄïûØ 5ÊÀ5£ú Íûî»Î 5? @³ÍÈÃ5P¢ ï£Èó| P Þµ³óï NÊò?5Ëå5¢ 5? õµ ¹ÇÍ?5Ëå5¢ õ| O0³ö 5? ïûò³µË£ ï£ó|Èó 

map ï£Èó| &=úN5Ê ³ UML 5Êµ¢ ³ðòúÏ =úô³ È åûËú}£ Deployment Diagram ¹Í5 & 

r& üçÔÿÁ û»©ÏāB( 

5úñ =úô³ È MPf³ï³ö P õæì®ï³ö¢ Íûî»Î ëï³Ð (Package³ö ,Sub-system# ³ö@úÍÊûî»Î³ö" P µ³»|õò³Ç³ö¢ A³í|³ö 5? 

Óøºûä ï£Èó| &=úN5Ê ³³ö¢ UML 5Êµ¢ ³ðòúÏ =úô³ È õàÍøº Èóº?³¶ß @5 (Component Diagram  PPackage Diagram 

s& Ñ½D»¦ BDÿö û»©ÏāB(p 

5úñ =úô³ È =Ê}íðß Íûî»Î 5? ³ðòúÏ ï£Èö= &?= éÃû¹é 5úñ =úô³ È ÒÇÑï ï£Èó| õ| 5úñ Íûî»Î ?5Êè ¹Í5 ï ?= ,GøðÁ

õx ?³|¢ 5N³Áò Èö= &@5 5úñ =úô³ È 5Êµ¢ ÒÇÑï O=Ê| ;ÊÐ ?³»Æ³Í P =Ê}íðß Íûî»Î ?= j =úô³ È =úÊ¡ ô=³æ»Í5 ï£=øÐ 

=úN5Ê ³ UML 5Êµ¢ ³ðòúÏ 5úñ =úô³ È Use Case Diagram ¹Í5& 

 

RÏöp»ý :āÿ~ U »ÂÕā»_` 
MÈï³ö¢ 5ú³»Î ÓøÔÆû8³ ¢?³»Æ³ÍZ\ P MÈï³ö¢ øuú³ ÓøÔÆû8³ ?³»å?¢Zj Íûî»Î 5? ³ðòúÏ ï£Èóö=. 

M³¾ï @5 ÓøÔÆû8³ ?³»Æ³Í¢ (Gøò Ð5û/³ =øÀøï ?= Íûî»Î P Øµ5P? µûñ O0³ö  

M³¾ï  @5ÓøÔÆû8³ øuú³ (?³»å? Íûî»Î ?= M³¶è í|û{ P?¢ ú{ õð|=  

                                                           
ęĚ Static Models vs. Dynamic Models 

ęě Structural Characteristics 

ęĜ Behavioral Characteristics 
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¹ĉ÷v¾ñwwăć UML v¾zć wúýĉÈ óºùwăć vĉw¤Æ ºþ£½w{Ý ¿v5 

-  Use Case Diagram 
-  Class Diagram 
-  Object Diagram 

¹ĉ÷v¾ñwwăć UML v¾zć ýwúĉĀ~ óºù Èĉ5¿v ºþ£½w{Ý w 

-  Sequence Diagram 
-  Communication Diagram 
-  State Diagram 
-  Activity Diagram 

 

Gøò =úÊ¡¢ @5 MÈï,³ö MÈï³ö¢ uûô=³@³Í¢ ú³ Implementation Models N³ò Èò?5= õ| ÊÓ³óß NÊò?5Ëå5¢ P ¹ÇÍ?5Ëå5¢ N@³ì 

5Êµ¢ xûO³ïÈ P 5?0úÏ ³÷ò£ú ôfPÊu 5? ÒÇÑï ï£óó|È &=úN5Ê ³³ö¢ UML 5Êµ¢ ³ðòúÏ uûô=³@³Í¢ Èóº?³¶ß @5 ( 

-  Component Diagram 
-  Deployment Diagram 

 

  



 
 

\] 

 

 pÑ½D»¦ BDÿö S:Ñ©»āB#Use Case Diagram" 
ëāÑçÁ Actor( 

Anyone or anything that has a goal in using the system.  

 ÒÇÐ Êöúx Êö ³ûË¢ åÈö õ|£  ô=³æ»Í5 @5 @5Íû&=?5= î»Î 

Á ëāÑçgoal( 

What the actor wants to achieve by interacting with the system. 

 Ê¡Ñó| õyò0úÊÙ @5 ëï³ß ³úÍ ³µ ëï³àº çûï î»Î£µ Èö5øÆõ&=?P0 ¹Í= 

äĉ¾Þ£ Primary Actor $õÿv ôùwÝ#ĂĊ5 ÀĊ¯ć  ìĉ ĂíU.C v½ Ĉù ¿wájºþí J ûwÆýv ô¨ùwĉ )ûwù¿wÅ Å ½¹ Mwö¨ùĊ ø¤Æ

ATMI <¾¤Êùć; ùwÝõÿv ô¢Åv ĂĊ) 

»ýBDÿö øĂ½ J»¾ÁD:p Ñ½D»¦p( 
- Include 
- Extend 
- Generalization 

o Include Dependencies ªÂÕ½:U#[« 0 »ā Rÿ÷×òö»× TÏ×,"(  
5úñ ¡»Îµ5P£ £ï 5? O³}ï5 ñú5Èö= õ| Q³ìP5 U.C³ö¢ í|£ 5? õµ 8?øÓ ±ËÀ£Êº µûO³ ó|û,È ò³½ûQ³ @5 ú{U.C ?= U.C³ö¢ =úÊ¡ 

ô=³æ»Í5¢ =ÈÁï ó|ûÈ. 

āĀ´ý Èĉwúý ( 8?øÓ õµØÆxûñ P  {úuûO³} õµ ¹ðÍ U.C¢ gÊ»Ñï  $8?³¶ß <<include>> P?¢ ØÆxûñ & 

½¹ ¢õw³ ¹wÝć 5 

 



 
 

\^ 

 

 

 ûwîùv ü¤å¾ñ ¾Úý ½¹ wzinclude5 

 

o Extend Dependencies  [«ªÂÕ½:U#0üçÔÿÁ(", 
5úñ ¡»Îµ5P£ ³ðÐ 5? ?=³è ï£=@³Í ú{ V¢Êµ?³| =?øï ÈÀúÈ õµ ÍPûõí¢ õå³Ö5 O=Ê| õµ ëÃ5Êï V¢Êµ?³| =?øï ?³À,¢ 5ú³Á= 

³ðòûúÈ & 

āĀ´ý Èĉwúý (ØÆxûñ P  {úuûO³} õµ ¹ðÍ ¢Êµ?³| =?øï ìP5ûõ  $8?³¶ß <<extend >> Êµ P?¢ ØÆxûñ& 

ú (õ»}ò{ U.C 5? ú{ actor 5ÊÀ5 ï£Èó| & 

 5ów¨ù½¹ ¢õw³ ¹wÝć 5 

 



 
 

\_ 

 

 ûwîùv ¿v ā¹wæ¤Åv wzExtend5 

 

o Generalization #ÀĂöÿ÷æ »ā õĂ÷çÁ("  
ï Ëûò =Êµ?³| =?5øï£ Èóò5øº Èóò³ïA³í| ¼Ä¶ï ?= ³ö°ûÐú5Ê £,  V=?5øï @5 Êµ?³|V¢ Ê¡ú=, ÈòÊ¶µ 9?5 õµ # Nø÷æï O³ðö

inheritance ¹½5?P ³ú &"?= V¹½?5P =?øï Êµ?³| P =?øï Êµ?³| Èò@Êå ³ú U. C Èò@Êå ?³»å? P Nø÷æï 5? @5 Èì5P õµ 9?5 £ïÈòÊµ P õµ 

?³»å? =øÆ õå³Ö5 £ïó|È ³ðÐ £ïÈûò5øº Èò@Êå 5? ?= Êö ³Á| õ| Èì5P 5? õµ ?³| £ïÈúÊµ ô=³æ»Í5 Èûú³ðò&  

ôøÄò ³ðòúÏ (Èò@Êå ³µ ú{ ØÆ øº Êu õ| õµ 8?øÓ ú{ ¼í¾ï øº ì³Æ£ õµ Èì5P ëÔ»ï ôÈÐ ¹Í5 & 

»}òõ( E³¶º?5 ðàºûî ï£Èò5øº îö ?= =?øïU. C³ö P îö ?= =?øï actor³ö =øÀP =?5= & 

 5ów¨ù½¹ ¢õw³ Ý¹wć 5 

 

ûwîùv ¿v ā¹wæ¤Åv wz Generalization5 
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ów¨ù -  ¿vUse Case5 5ć¹wÝ ¢õw³ ½¹ 

 

úÞ£ ÷ĀĄæù ¿v ā¹wæ¤Åv wzĊ5ø 
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¸Ă× U F»ô¦ S:Ñ©»āB #Class & Object diagrams" 
- =úN5Ê ³ A³í| î÷ïÊºúñ P ïøðß£Êºúñ =úN5Ê ³ ?= UML ¹Í5& 

- A³í| P= Nø÷æï  (=?5= JÈö ³úõ»Í=Èóµ¢ #(category P ´ì³è #template "=?5= & 

- =úN5Ê ³ ,A³í| A³í|³ö P G5øò5 Ð5û³£ú õ| ?= Íûî»Î ?5=úÈ P ðöûñ ?øÙ Øµ5P? µûñ O0³ö 5? ³ðòúÏ ï£Èö=& 

- =úN5Ê ³ ,A³í| ú{ =úN5Ê ³ static õµ 6³ÎÃ ï£0ú-È úóà£ ÓøÔÆû¹ ?³»Æ³Í¢ Íûî»Î 5? ³ðòúÏ ï£Èö= & 

o  ûÿËùÖā»÷ù Class( 

 

o  Öā»÷ùVisibilit y(  
í|û{ ¹Í5? P?¢ ¹æÓ ú³ =ø»ï P 6³Ç»ò5 ú}£ @5 Ë úõó³ö¢ @úÊ( 

-  Public 
-  Private 
-  Protected 
-  Package 

o »÷ùāÖ Associations "=»à»¾ÁD:#(  
?øÝóï @5 Associations Øµ5P? µûñ A³í|¹Í³ö ?= éÃû¹é Ê 5 ú{ E³¶º?5 ïø÷æï£ µûñ A³í|³ö =øÀP õ»Ð5= ÈÐ³µ »æ õ 

ï£=øÐ A³í| MP5 E³¶º?5 5==? ³µ A³í| NP= & 

M³¾ï( 

 

,ÊúÈï ¹úÊúÈï £ïÈó| O5Èóï?³| 5? 
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o »÷ùāÖ multiplicity ªù»©Ïú¢#« "J»¾ÁD:( 

 

5Êµ¢ õÚµ5? ï5Ëì5 V£ ú{ õµ ú{  ¹ï³íß @51..x P 5Êµ¢ õÚµ5? âûÊ ï5Ëì5£ ú{ õµ ú{  ¹ï³íß @50..x £ï ô=³æ»Í5&îûó| 

o  F»ô¦BÑÈö_s( 
O=PËå5 5úñ O³}ï5 õµ O³µ@ ¹Í5 õ| O5ø»µ Îè»ð£ @5 ú{ A³í| 5? Êàºúä =Ê| P Êàºúä =úÊ¡ ¹ðÎè³ö 5? ?= A³í| åÈò@Ê 

ëï³| =Ê| & 

- A³í|³ö¢ =ÊÁï Øéå ?5Êè ¹Í5 A³í|³ö£ú ³uúõ 5Êµ¢ A³í|³ö¢ =úÊ¡ Ð³µóÈ ðò£O5øº @5 A³í|³ö¢ =ÊÁï °ûÐ 5ú=³Á 

=Ê| & 

- ³ö=ø»ï òûË ï£Èóò5øº =ÊÁï ÈóÐ³µ Øéå ¹è= ó|ûÈ õ| ³ö=ø»ï¢ =ÊÁï Øéå ï£øºÈóò5 ?= ú{ A³í| =ÊÁï Êàºúä 

,ÈòøÐ õò ?= ú{ A³í| ìøðàï£ & 

- Ê 5 ú{ A³í| =ÊÁï ëï³Ð Èóx =ø»ï =ÊÁï ÈÐ³µ #úóà£ ìû»Î£ @5 íðßû8³ õ| 5úñ A³í| »Ñuûò³¶£ ï£ó|È "Í³í|£ 

õ| @5 5úñ A³í| õµ 9?5 ï£=Êµ ³µúÈ N³ðº ³ö=ø»ï¢ =ÊÁï 5úñ A³í| 5? uûô=³@³Í¢ Èó| & 

o ô¦ D»ÂÍ»Ô« ÑçÁā ëā¦ ¥(BÑÈö F»ô 
[Modifier] abstract class className{ 

       [Modifier] abstract returnType methodName ([parameters]){ 

      . 

      . 

      . 

       } 

} 

o  Öā»÷ù ûÿËùF»ô¦ BÑÈö DB UML( 
A³í| A³í| {ú Èóò³ï Ëûò =ÊÁï Ïú³ðò ô=³Í £ï ô=5=³µ &=øÐ ñú5 8P³æº õ| N³ò A³í| Áï=Ê õµ 8?øÓ ðÆûôÈ #Italic "

õ»Ðøò ï£=øÐ & 

M³¾ï( 

                                                           
ęĝ Abstract class 
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- A³í| ?= Q³ìøðàï³ö¢ ?5Èò =øÀP 8³æÓ =ÊÁïò&È 

-  Ê 5ú P Êuøº ØÆ ³µ Èò@Êå A³í| =Ê¶µ 9?5 õµ =ÊÁï A³í| @5 A³í| {ú³ðò "?Èu ¹ðÍ ?=# Êuøº ¼í¾ï {ú= Ï ô=5

ï£&=øÐ 

 

  

Interface Â ĉ5 ÔÅvÿ w 

Interface

- Public 

- Interface

 

- C# single inheritance
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InterfaceC#

[Modifier]  interface   Interface name { 

 // Methods  and  Structure  

}  

InterfaceI

Public interface Ishape { 

Void Draw(); 

Void Draw3D(); 

}  

interfaceImplementation

InterfaceUMLUMLInterfaceRealization

ĂýĀò¯ Ĉù ûvĀ£Ãwöí wăĂ{³wÎù ¿v v½ ćwă¾¤Êùĉ5¹¾í ©w¤þ¤Åv ûw 

operation
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Â úÞ£ ÿ ¢§v½ÿ ÷ĀĄæùĊ5ø        Generalization and Inheritance  

[sub-class or child class]

[parent class or super class]

UML

UML

PAbstract VS Interface

featureInterfaceAbstract

Abstract

Â  Üú¬£Aggregation5 

UML
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Â £í¾Ċ yComposition5 

CompositionComposition

CompositionUMLUML

ÂVisualization

class DiagramDocumentword
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Object Diagram / Instance Diagram

wúý āĀ´ýĉ ÈObject Diagram  ½¹UML5 
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role

Â  Ă¤Æz$Package#5 
PackagefolderUMLU.C

Package

PackagePackage

Package

Package

UML
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- 

 

- 

process 

- process model

DFD 

ā¹v¹ Ç¹¾ñ ½v¹Āúý wă  Data Flow Diagram 5 

symbol

 External Entity 

 Process 

 Data Flow:DF 

 Data Store:DS 

  

 what 
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ÑĀ£Ċ óºù ¾ÍwþÝ ²FD5 

·

  

 Data Flow

 

  

  

  

· ¾«ĉ ā¹v¹ ûwData Flow5 

Data Flow
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 Data Flow 

  

  

1.1-M11.1M1

 NounData Flow 

Data Flow  Control Data

event

·  ûÀ¸ùĉ5ā¹v¹ ½w{ýv w 

Data Store

  

 M(Manual)D(Digital)

T(Temporary) 

 DSDS

 

·  ā¿v¹¾~ĉ wProcess5 

Process

  

  

 

 

ϝвϸ еϧТϼ ъϝϠ 
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1.1 , 1.2 , 1.3 , 1.4DFD

DFD

Ą£ óvÿ½Ċ ĂDFD5wă 

 

 

  

 Context Diagram

 

 

 

  

 Data Flow

 

  

 DF 

 DS 

  

  

  

5ü¤ù ½v¹Āúý 

Black BoxBox 

M1 
ϝгжт͵Ϲзс Ϡугй 

M2 
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йϷЃж 

ϥϠнж 

рϼϝгуϠ ϰϽІ 

 

ϟГв 

ͮІϿ͟с 

M3 
Юϝв иϼϜϸϜуϦϝс 

϶ϼϸЮϝв ϥЂϜнуϦϝс 

Юϝв йвϝжϼϝͭуϦϝсͬͧ+ 

ЂϼϽϠ ϥЂϜн϶ϼϸс ϸтϸϽͭϽ 
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Ϡ
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ÑĀ£Ċ ²DFD  ²ÖÅĉ5ì 

DFD
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DFD

£wîýĈ ā¿v¹¾~ ü¤ÆîÉ ¹½Āù ½¹wă5 

 

 

  

  

  

 update
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DFD

£wîýĈ  ¹½Āù ½¹DFD5wă 

 

 

 

 DFDF 

 ЄϼϝУЂ 
ϽϧЇвр 

 ЄϼϝУЂиϹІ ϹутϝϦ 

ϱуϳЊ иϸϝУϧЂϜ 

ϝТтЄϼϝУЂ Э 
 

 
 

 
 сЂϼϽϠ
ЄϼϝУЂ 

 
 ЄϼϝУЂиϹІ ϹутϝϦ 

БЯО иϸϝУϧЂϜ 

ϝТтЄϼϝУЂ Э 
 

 
 

 
 ЭтϝТ дϹжϜн϶
сІϼϝУЂ 

 

 
 

 
 сЂϼϽϠ
ЄϼϝУЂ 
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 Black Hole

Miracle

Gray Hole 

Level Balancing

wêùĉ ĂÆDFD 5¡½w¯Āöå wz 

 DFD 

  

 DFD 

 DFD 

 DFD 

ЅϷϠ 
Ͻ϶тϹ 

сϧТϝтϼϸ аыЦϜ ϼϝϡжϜ ϥуЛЎм 

БЯО иϸϝУϧЂϜ 

ϼϝϡжϜ  

 

ϼϝϡжϜ  

 

сϧТϝтϼϸ аыЦϜ 

ЄмϽТ ϼнϧͭϝТ 

ϸнϮнв аыЦϜ 

ЅϷϠ 
Ͻ϶тϹ 

ϱуϳЊ иϸϝУϧЂϜ 

йЛГЦ ϹуЂϼ  

 

ϼϝϡжϜ  

 

  

 
 аыЦϜ еͭ йТϝЎϜ

ϼϸтϧТϝс  йϠ Ϝϼ
ϼϝϡжϜ 

 

  

 
 ЄϼϜϿ͵ еͭ йулϦ
Ϝϼ ϼϝϡжϜ ϥуЛЎм 

 

ϼϝϡжϜ ϥуЛЎм 

ϝГ϶ 

Г϶ϝ 

ϝГ϶ 

Black Hole 

  

 
 

   

 

 

  

 

P 

ϿϯϦ ϾϜ ϹЛϠтй 

Ђу ϤϝІϼϝУЂ бϧЃ ̸ 

 
 

ϹтϽ϶ ϼнвϜ ̸ 

 
 
 
 

 
 

 

ϹтϽ϶ ϼнвϜ   ̸ ̸ 
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ЅϷϠ 
Ͻ϶тϹ 
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 ÛvĀývDFD ćwă¾z óĀÍv ôzwé  Çÿ½ ÃwÅvSSADM5 

DFD åĊÀĉîĈ5 

DFD

 DFD

 

 DFD 

DFD êÖþùĈ5 

DFD

DFD

DFD DFD

ϼϜϹЧв 

ϽϧЇвр ϽϧЇвр 

ͭϼϝϠϹ 

ЎнϦу  ъϝͭ ϱ

Ц муϥг 

Ьн̪ͬͧ͟ 

 ϹЧжтϼϝϡϧКϜ Ϥϼϝͭ ϝр 
 ЍϡЦ

ЂϼуϹ 

  
 

 ϝкъϝͭ дϹжϜϼϻ͵
Ͼ ϾϜт ϽзͮЂϜϽ

 ЬнϛЃв БЂнϦ
ФмϹзЊ 

 

  

 

  
 

 йϡЂϝϳв
Эͭ йзтϿк 

 

  
 

 йϮм еϧТϽ͵
 рϼϜϹтϽ϶ рϝкъϝͭ
 ЭтнϳϦ м иϹІ
 БЂнϦ ϹуЂϼ
ФмϹзЊ ЬнϛЃв 

 

ϝТтЦ Эуϥгкϝ  

 

Цмъϝͭуϥг сϧ϶ϜϸϽ͟ 

ϥ϶ϜϸϽ͟ 

ϼϜϹЧв 

сϧ϶ϜϸϽ͟ 

ϽϧЇвр ϽϧЇвр 

 стϝЂϝзІ

ъϝͭ 

Цуϥг ЂϼуϹ 

  
 

 
ъϝͭ стϝЂϝзІ 

 

  

 
нϯϧЃϮр 

Цуϥгϝк 

  
 

 йϡЂϝϳв
 Эͭ ϥгуЦ
ϹтϽ϶ 

 

  
 

 м йЯвϝЛв аϝϯжϜ
ϹуЂϼ ϼмϹЊ 

 
 

 

Цуϥгϝк  

 

Цуϥг 

мъϝͭ 

рͩнЮнзͮϦ м ϸϜϽТϜ рϝкϹзтϐϽТ ϼϸ Ͻу͵ϼϸ рϝк

ϸнІ св ЬϹв сЯЛТ бϧЃуЂ 
DFDТуϿтͮс 

ЂуϸнϮнв бϧЃ 

DFD ГзвсЧ 

ЂуϸнϮнв бϧЃ 

DFDТуϿтͮс 

Ђу бϧЃстϝлж 

DFDТуϿтͮс 

Ђу бϧЃстϝлж 

ИмϽІ 

рϾϝЂ иϸϝу͟ м сϲϜϽА 

 йͭ йͨжϜ БЧТ ϸнІ св ЬϹв сЯЛТ бϧЃуЂ ϥукϝв

 ЬϹϡв Ͻу͵ϼϸ ϸϜϽТϜ м рͩнЮнзͮϦ йϠ йϮнϦ дмϹϠ ϥЃк

 ϼϸ сЧГзв ϽЗж ϾϜ йͭ ϸнІ св иϸϜϸ дϝЇж .ϸнІ св

ЄϾϜϸϽ͟ йͧ сЯЛТ бϧЃуЂ.ϸϽу͵ св ϤϼнЊ стϝк   

 ̬ϥЂϜ йжнͺͧ сЧГзв ЭͮІ йϠ ϝгІ рϸϝлзЇу͟ бϧЃуЂ

 ϤϜϽууПϦ̬ϥЃуͧ ϹтϹϮ бϧЃуЂ ϼϸ аϾъ сТϝЎϜ рϝкϸϽͭϼϝͭ

 йͧ ̬ϥЂϜ иϹІ ЬϝгКϜ йжнͺͧ сЯϡЦ бϧЃуЂ ϼϸ Ͼϝуж ϸϼнв

̬ϹжϜ иϹІ Рϻϲ сТϝЎϜ ЬϝгКϜ 

 бϧЃуЂ ϸϼнв ϼϸ иϸϝУϧЂϜ ϸϼнв рͩнЮнзͮϦ

.ϸнІ св ЬϝгКϜ ЬϹв ϼϸ ϹтϹϮ 
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·DFData Flow

C6 

23

1.1 E2   M1 

E2 1.2   M1 

 

DF

 DFX

DF 

DF

 DFDF

 

·

Partial Process

 Pseudo code 

 

  

  

þî£Ċìwăć v¾z ¹Ā«Āùć ā¿v¹¾~ ±¾É ćwătÀ«Ĉ5 

 structural English 

 Decision Table 

 Decision Tree 

·ÑĀ£Ċöòýv ²ĊÆĈ  ¢·wÅĉ5Ă¤åw
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 print 

 printfDictionaryc

 

 DictionaryData 

Dictionary 

 gotoc 

 if,switchfor,while,é
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1.4 

 

 

ds

 

 

 

 

 

  

 

 

 

 

¹ÿ½ÿ ½w¤·wÅć«ÿ¾· IĈ ā¿v¹¾~ ćwătÀ«Ĉ5 

 

͵ϸϜнжϝ϶ аϝж м аϝжс 

(рϸмϼм) 

͵ϸϜнжϝ϶ аϝж м аϝжс 

ϮмϽ϶)с( 

иϹжмϽ͟ иϼϝгІ 

ϮмϽ϶)с( 

ϼϸтйϮм ϥТϝ 

ϤϝЋϷЇв 
м йϮмтϿтϥ 

НЯϡв 

ϮмϽ϶)с( 
ϥ϶ϜϸϽ͟ ϥϡϪ 

ϸмϼм)р( 

ϝЎϝЧϦр ϝϦтуϹ 

ϮмϽ϶)с( 

ϝϦутйгϦϝ϶ Ϲ 

ϸмϼм)р( 
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1.2-2.2

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

  

 

¹ÿ½ÿ ½w¤·wÅć ÿ¾·«Ĉ ā¿v¹¾~ ćwătÀ«Ĉ 5çĀå 

if

 

 сЂϼϽϠ йϯуϧж

вϜ ϥϠнж дϝͮ 
ϵтϼϝϦ 

(рϸмϼм) 

ϸϼϜϹж ϸнϮм ϥтнж 

ϮмϽ϶)с( 
ϝЎϝЧϦр ϤϝЋϷЃв 

 рϜϽϠ ϥϠнж йϚϜϼϜ

ЉϷЇв ϵтϼϝϦ 

 ϥϠнж еууЛϦ 

ϥКϝЂ 

ϮмϽ϶)с( 

ϝЎϝЧϦр ϝϦтуϹ 

ϮмϽ϶)с( 

ϹутϝϦ 

ϸмϼм)р( 

   аϝж 

)ϸмϼмр( 

аϝж с͵ϸϜнжϝ϶ аϝж м 

)ϸмϼмр( 

Є.Є 

)ϸмϼмр( 
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жϜϼϝϠ Ϝнкс ϹІϝϠ 

 ϜнкϸϽЂ ϹІϝϠ 

 yesŶ ϼϝϠ)(ϼϜϸϽϠϜϼ Ͻϧ̪ͧϼϜϸϽϠ Ϝϼ сжϜ 

noŶ 

yesŶ(ϼϜϸϽϠ Ϝϼ еЇ͟ϝͭ) 

noŶ 
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 ̹ϥЮϝϲ 

 ̺ϥЮϝϲ 

2×3=6  ϥЮϝϲ 



 
 

lj 

 

āv½wăć ĄzĊ5óÿº« ā¿vºýv û¹¾í Ăþ 
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E/R

E/RDatabase

  Entity        Attributes     Relation ship 

 ¢ĉ¹Ā«Āù äĉ¾Þ£ 5 

an entity represents a real-world object or concepts  such as an employee or a project

 

5¢ĉ¹Ā«Āù ÛvĀýv 

strong Entity  

weak Entity 

Ϲзвϼϝͭ 

ϸϽͭϼϝͭ ϥКϝЂ 

ϸϽͭϼϝͭ ϥКϝЂ 

 ϝ͟ ФнЧϲ йϡЂϝϳвтϼϝͭ йТϝЎϜ + йр 

ϝ͟ ФнЧϲ йϡЂϝϳвтО ЄϼϜϿ͵ + йуϥϡ 

ϝ͟ ФнЧϲ йϡЂϝϳвтй 

  йϡЂϝϳвсϧКϝЂ ϸϿгϧЂϸ 

 йϡЂϝϳвсϧКϝЂ ϸϿгϧЂϸ О ЄϼϜϿ͵ +уϥϡ 

 йϡЂϝϳвсϧКϝЂ ϸϿгϧЂϸ 
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 Attribute

An attribute represents some property of interest that further describes an entity.            

     

Ei                                                      i=1,2,é EiŸ {Ai}

 Grade    Decimal  

 0-20 

5¢æÍ ÛvĀýv 
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Database
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1 1 

÷v¾ñwĉ¹ (E/R Diagram)  E/R5E/R

                                                                                   meaning                          Symbol 

              

ĂÖzv½wăRelation ship5 

Relationships are connections among two or more entity sets.                

 

 

 üĊz ĂÖzv½ ÛvĀýv¹Ā«Āù ÿ¹ĉ¢

 one-one 

E1E2E1E2 

ϜЂϦϝϸϸϜжІͮϸи вϸтϼтϤ

                                  

  1               1

 

  

 many-one1NE1NE2

E2E11NE1E2

øÁÑò5= 

ñÍ 

 Åú?³º

A?=0 

ùúøÄÑò5=  ô?³ðÐ 

 N³ò 

ù =5øò³Æ N³ò 

 ô?³ðÐ

E1 R E2 

ϥтϸнϮнв 

ϥУЊ 

 

йГϠϜϼ 

 

рϾϝϯв ϥУЊ 
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