@gd30s 11 30my@sdgmo 9b@Ybggmygmzgol bsdolbo ©s
bs@obbols d5hg9b9demgdo

300 @sdgeo  Pb@bggeymxol  0bgobgos  gmggmmgol  gu@olbdmdl  bo@olbosbo
3Oma@sdygmo  bObggeymazols dgJdbsl. 0bgobg@ool dobobo bmaswew gmggmmgol s@ols
bo@olbols go9dxmdgbgds. dopa@od Lobod gogo®igggm, oy Gmam@ dg3Jdbsm  bodolbosbo
300@sdgeo  gbOgbggmymys,  gbos  ogoyobmm  @sl  ag@olbdmdl  3GOmy @S0
9bOgbggagmgzgols bodolbbo s @s ool o3 ba@obbol dohggbgdengdo.

@> mdds gbps, hggb ag0bos @M 3OMa@SIgmo  YbOYbggeygmas ogml  Lf@sxo,
Lobom, omemo  asdmbsygbgdgemo, sodyoe  LEO]GYO0Ggdgmo, aobsggdo ©s o.9. gb
0golgdgdo hggb 300mdomsw Mm@ Bodsw dgag0od@os ©oggmm:

e bodolbol aomg dohggbgdargdo: gl olgmo Go@m@gdos, Gmdgems dgdhbggsi dgydmos
dmdbdo®mgdgaols, dogomomse Lol{®sgng s dmbds®gools Lods®@ogy.

e  bodolbol dows dohggbgdargdo: gl olgmo RoJBmagdos, GmIgams dgdhbggs dgodenos
dbogme  bbgs  ©0d30my@sdgdagdl, @mdgabsi  (gomds  ofgm  3@ma@sdyano
9b@bggmygmaol Jnwmsh. dopsmomse jmwols godao LEOYIH Y.

Lodmgmme 360dgbganmds oJgl dbmgomy gotg dohggbgdangdl. dop@sd dom doliswggew

dbodgbgermgobos dos dohggbgoden gdo.

bo®olbol dshggbgdemgdo

Lolfmedg (Correctness): ool 3Gmp@sdgmo  bdbggmmymagoll 3Omegddol mgolgds
Jgobagerml  dobogol goblabogdgemmo  Loddg bybRewe oby Omam®E  goblsbeg®dyaos
Jombmgbgdom. 3oMgge @Goado gl bodbogl, @mI Jodgoe ©s bybBow 9bos gobolobwgdml
domnbmgbgdo (139(303045300), M3 Mmagol dbMog bsgdsme Gomgao Lsddge.

Lob{meaol  @owygbols  dgommegdo  mogol  dbdog,  Gmamei  Fgbo,  3o®mdomos.
Lg@ombygao Lol gds, ogbpsi  3s@o®s  sbansbpgemo LR sbpo®@gbom, 0dwgbh  Lygdmb
dmoogl, ®md dbgano  0dbgdmes dob  3mI3mbgb@gdols dgnslgds gOHME@EM s, SdoFmd
dJomgdygamos 9. d@ggdosbo  dopmds, GOmEglsE  mommgymo A6y 98ydbgds  Fobob.
dogo@005:

3G M5do 9bOYbggeymes
30330@ @M@

M39@s30geo Lol gds
5355 YO0 JbOybggaymes

300md0m0 Joamdol AL hggh gaommdm go@sbGos gogyignmm 0d Rl @m3
0nommgygo d6g LTmGos, 0d ©sdggo0m @md Lfm@os Jggos dGg. gl bodygsamgdsl ggodanggls
3063BIbEAMSG0S  2535390Mm  3OMdegdgdols  @odoGodgdygen  Lod@ogergbyg. dspsmomse  hggb
390 ©ogo0y9b0 5033 bgs mbol s3OMaMSIgdol gbsby wofgMogo 3Bma®sds LFm@os
09 5Ms, M9 gg® hogmgmom, @md LTm@os o3 gbol 3mddo@s@dm@o.

o>bobodbogos, Gmd  bgdmm  sefg@ogmo  Lfgds  godo@@oggdymos.  Lobsdogoangdo
>@Lgdmdl bbgs dM99d03, MYM@oEss Jops@oms© dodaommygdo.

Lob{maol dgdm{dgds, @s 0ds bs, gymobbdmdl sbggg GHgbEBoMgosl, dop®sd
>Olgdmdl  @ogo  Jgnmegdol, GO®Imgdoi  Lodygomgdols odenggs  obsfyolbowsbgg soaml
LYmoo 3Oma@sdygmo  qbObggmymas. go®ws sdobs s@OLgomdls domgds@oggdo dgmmegdo
300 ®5dol ge@dosgyg@o  L3gEogosiools s gg®mogogsaoobmgol, dog@sd domo  dgl§ogens
hggbl dobobl o@ Fo@Imop gbls.

da®semds (Robustness): s@ol  3Gma@sdgeo  Ybéybggenygmaols mgolgds dmoldigl
50093350 9O0© >@bm@Ioy® Lo@ygs0godo.



doa@omdol  dohggbgogero  [o@dmowygbls  Lolfm@ols  dohggbgdaols  ©sdo@ gdsb.
Lolfmeg gbgds 3Oma@sdymo  §b@ybggeygmazoll  Jiggol 038 dgdmbggggddo, @mIagdoi
> g@omos 1393080435305F0 (567gdmmbmgbgddo), bmam dpa®smds gbgds Lol gdol Jiggob
0d  Jgdobgggedo, @mdagdoi  sfgBomo  3gE0x8035305d0 oG s@ol.  “s@obe®dsm o
Lo@ 905" 5ol LoGaEos, GMmIgeoi L3gE0R035305d0 s@fgMmomo 5@ s®ob. ol gmggamgols
Esdmygogdgmos  b3gEogogeEostby. oy 1393080403006 gogensmmmggdm,  bmy0g@mno
SM5bm@dogyg®o  Lodgoos dgodmgds aobegl beo®@ds@ado. 093350100 J3935G dgodengds
bbgoalbgs ogml, dogogoms@ aodmhbogl dglsdsdolo dgBgmdobgds, b dgFywogl 3@ma@sds
bggoms.
235g850mmgdonmds  (Extendibility):  goblsbwg@sl  Loomeogl, @mdmomnsi  Lobggds
S53R0MO©YdS (33800 gbgdoloedo dmmbemgbgddo.
3GOmaAsdgmo bOPbggmymas gbos ogml @dogo (Soft), M3 g yolbdmdl 0dol, GmI
dobo geoggds gbes ogml omao, 09 253l (gomds dob gmebg. dog®@sd gl LodosGmengls
dgglodedgds  Jbmgme  3sGo@s  3Oma®sdgdolmgol, boam oo  3Oma®sdgdo  dgodangds
dmodibgb obg, OmymdG  jo@gdom  s5dgbgdgmo  JoGsdows, GmEglsi Il gom  JoFL
2odM35(3E0m.
0d3zs  o@OLYdmdL  bgg@mo  JgmmEo  AoRIOMMYdYEmbol  goboygdxmdglmodmao, 2
domaobo 3G0b03ygmos. glss:
0%b30bol Lods®@ogg (Design Simplicity): do@@ogo s@Jodgdddol s@edBsEos gu®m
0005, 30Mg Gngmol.
©9(3960Momobozos  (Decentralization):  @o@ 9u®m  og@mbmdoygdos  LolEgdols
boFogngdo, dom ¢x@Mm dgBo dsblos 0dobs, ™I Jo®F0g0 (3geromgds dggbgds dbmeme gHm
ob ®5dpgbodg bofoel, o o@s dJmgenl Lol gdsb.
0609]Bbg-m@0gbBodgdygemo Jgmmeo 330®3ga@gl gogeolbs s@ol dgmmeo, @mdgeo3
gbdo@gds  oboobgmgdls g Jdbsb 0@ JoBgdBds, @mdgeoi  dodEogozes (oo
LobEgdgdbobmgolbsi go) ©s 5do39 ML ©y396@Os@0bgdyao.
bgamdgm@go  gsdmygbgdomeds (Reusability): s®ol  3Oma@sdygmo  9beybggangmeols
90 9dgbBgdols  mgolgds, @mIgaroiz oo Lodgoggdsls sdaggl godmygbgdye 0]dbsb  bgzdo
Lbbgowsbbgs LobEgdol sbispgdsw.
bgendgm@ge  25dmygbgbommdols  syomgdbammds ool ozg0M39d005b,  @™3
300 Osdgeo  YbOybggaygmas bdoGoe ©oydbgdymos gOmbso® bodydgdby.  gmggmmgol
xmbdos  2oblmgogl s bymdgm@go  2sdmoygbm ol Go3  gOmbgan-1339 29539Mg, oMy
0530050 godmogmbm s Fgom. gl @@mol  ggmbmdoslsi  0fg93L,  dogrolbdggoloE  ©s
RgeeobsE. go®s sdobs Lodgomgds ggdgargs 30b3EgbGH®oG0s doszgmm bbgs dohggbgoemmgdols
aoboggdxmdglgdbmae.  Llmege gLl dshggbgdgawo  0msdsdgdl  hggbl  39®@bdo  g@m-gOom
93dbodgbgenrmgsbgl @emanl.
05glgdsemds  (Compatibility):  aoblobmgogh  3@mp@sdygmo  9beybggaygmayols
95099963900l bbggomsb aog@mosbgdols Lodo@Boggl. gl a9eolbdmdls @md  3Gmy®sdyero
JbOgbggamygmgs  gbps  dgomobbdgdygmo  ogml  LHobo®Egomsb.  dgmogligdygmmdbols
2obbm®d30gegdols doamdgdos dopsepoms:
- goo@gdol gm®ds@dgool LEsbos®@obsios Unix-do;
- dmboigdms LEeddamgdol LEsbs®Bobsios Lisp-do;
- 3m3bdogdgemms  LEsbs®@ o  0b@gmxgolgdo, Gmam®i  Windows-ol  bbgowslbgs
396 L0ogddo.
9BO® IR N ‘dgmogligdyamds dooe{gge {g0mdols LA SboOB Yo
30mEMIMEgools  asblobwgdom  gggems 03 gegdgbGolmgol, @mdganlsi  3OmA@sd Yo
9b@ybggaygmas  dobodygmodmgdl. gl oMol SdLAMsJH o dmboizgdms  Godgdols dodomswo
0ge s sbggg 9. Igomgoy®o  Ybdubggmygmaol (middleware) 3Gm@Mmgmegdols sbo,
G603 dopsmo@o COBRA ws Microsoft OLE_COM (ActiveX).



9389J®a0mds (Efficiency): s@ols 3@ma@sdgmo gbeubggegmagol mgolgds dmombmgmls
535M5@ YO Yo Ybgbggargmxzolbasb o3 dgodagds m@Gs Ggly@bo. obgmo, GeyE@OGESS
30m39bm@ol @AM, dgblog@gds, dgbwgoho 3mdybosoiogdol dmFymbdoemgdgbowsb s Lbgo.
QoﬂB(ﬁmg(ﬁngbag\nmo Lobemgomgds m@ygome o gds g839Jdamdols Logombl.
bmyog@mo  ©sd3OmaMsdgdgeo  hogogmgmos 98B YOm0l Lsgombgdby ©s o
dogrolibdggol bodyxoglh 9839d@a0Mmbdol Mm3@odobsizosby.
- bogowo Habegbzos agolbdmdl, GmI 989]BYOMos 5@ s@ol goblisgmn®gdymso
d609gbgermgsbo. gl sbsbyeos olgm 3m3gmodige godmbomJgsdygddo, (ﬁmgm(ﬁoeos “
Xg0 ©s®(dnboo M L{mcos ©s Igdwgy 00Jog Lob{@dsxggbyg” ©o “3mddog@gmols
d99gao Fanols Jmwgano do0biz 50%-00 gx6m LfGsg0 odbgds”.
9989Jd9O™d5bg  bgrdgRds  popsygmmod  3Omy@sdymo  Ybaybggeygmas  dgodengds

aoboml  deogd  13g308049M0. 5d0B™M3  989JHPOMdsbY  gydopmgds bes asdobgoagls
dbomme gOmmdmomdsdo bbgs dohggbgdargdbmsb gomsw.

35dmygbgdols Lods®Bogg (Ease of use): gl ol dgdmbggges @meglsoi  bbgswolibgs
aobomangdols s asdmEomgdols dJmbg JmIbIsmgdemgdds gbes olfogmml  3GHmamsdye
JbO9bggygmnslbomsb dgdomds s dobo 2sdmygbgds Lbgowslbgs sdmEsbols go@slsfyggdow.
9L dmoiEogl 0blEsmsiool, m3g@saools s dmbo@m@obyols Lods®@oggl.

396J30mbsgndemds (Functionality): asblsbmgdogl 0d dglodagdemdgdl, @mdmgdlisg
Ibodl  9dgal  Imzgdgmo  LobFgds. gohm-gohmo  dbganglo  sdmEsbs G®Igebsa  Fyg96b
0bg0bg®o NoII 053960 Q9bdioos Lo 3do@obo 3063096 0o 30 Oodyeno
9bO9bggaygmgzolbngol. syEogdgeos @M 3OmA@MsI o  JbOYbggeymaol Rub3ogdo o@
04l 39300 ©5 G0YPEo, Goms 5O yodbgegls dJolbo godmygbgds. 53539 ©OML 3@y AT Yero
9bO9bggaygmas 9bos oyml Lsgdsme dmdbogno, Gmd sLGymgdogl ygges @oubjiosl Goi
dob 530LM0s. oMs sdobs 5@ Pbes o gog0fgogl Lbgs 3ohggbgdangdol s¢y30egdbamds(s.

30MEdgmg@dmds  (Portability):  60dbogl  3@mpa@sdymo  qbdybggerymegol  Lbgs
300 O5IE 05 335MOH YOI oMgdmTdo gowaygsabol Lodo®FGoggl.

EOmgmmeds (Timeliness): 60bsgl GmI 3O MGSIgeo 9bAPbggegmes Jobopss ds5Tob,
AmEgbsi Jmdbdsdmgdgenl ol L odgds ob dobsdwy.

3gdm§dgdomds (Verifiability): @glgdols ©s dgEmdgdols s@dmdhgbo 3OmEgYGOgdL
‘d9J3bobs o hoGomgbols Lods@Bogg.

0639000930 emds  (Integrity): 3Gmy@sdgmo  9beybggagmeols mgoligds ©on3gsl
0530b0  3md3mbgb@gdo  (3mEyMsdgbo, dmbs39dgb0)  SMSg3BMMobodgdbgmo  hodggols  ©s
(332029650 0b.

939 gdomds (Repairability): ©gng@gool dgbFm@gdols glodengdammds

9306m30@mds  (Economy):  (@myg@mdools gmddsbombo) ool 3Gmy@sdygmo
9b@bggemygmxzol dgJdbs dolmgol aoblobrg@ymo dogxgBom ob 5dsby 0oggsw.

Omam®3  bobgm,  3o@ao  ©m3ydgbRecool  s@lgdmds 0@  o@ol 3@y @sdyeno
9bOgbggaygmgzgols bo@olbol dohggbgdgero. gl 0do@md, M™MI opo o s@ol oIy 00gdgao
BoJBHMG0 s sMol Jgogao  bbgs dohggbgdergdol, olgmgdol @mymdoEss, asdmygbgdols
L0doME039, JOBOONMGd0MMbs s Lbgo.



9305 2: 30maA5dgmo YbAyYbggergmxzol 3bmghgdol
(OgR0

30my@s3gmo  bAYbggemymaol 3bmgmgdols Gogero (Software life-cycle) 0d g@o3gdols
JOOMdEomdss,  @mImgdo  bes  25000mL  3OMy@sIYds  YbOYbggeymeysd  mogolo
>0 Lgdbmdols dobdognbyg, wofygdymo dg339m0l dmIgbBowsb WsdmegMgdbymo  yodmygbgdowsb
sdmemgdol (hodm§gdol) dmdgb@odrg. Robs (Phase) gfmwgds 3Omy@sdyamo b®ybggmymasl
3bmg®gdol 3ogeols g@o3l. 3Omy@sdygmo b ybggarymaols 3bmgdgdols ogmol gasbogy®
dopgaols Fomdmswagbls hobhJgdols dmwgao, GmIgaoi gdwgao Bobgdolasb Jgwpgods:

dmonbmgbgdol ©oygbols ¢sbs (Requirement Phase) - o3 gobodo bpgds gmogb@ol
dJombmgbgdols oy gbo.

obognobols  ggobs  (Analysis Phase) - o3 ¢3obsdo  bpgds gaogbdol dmmnbmgbgdols
sbogmobo s dobo  [o@dmpagbs  L3gowogocool  wmyydgb@ol  (Specification Document)
dgdggmdom, OmIgaroi smfgal, oy “@s gbws aoo390ml 3OMAMSIYeds PO Ybggayme3sd”.
od  gobol  dmeoml  0ddbgds  L3ggosmaydo  agads, @Omdgebsi  gfmegds  3Gma@sdyao
9bAbggeygmazol 30mgJdol dodmgol a9ads (Software project management plan), @mdgano
gBogddo >@Fgal 3Bma@Msdgmo b ybggerymagols dgddbols 3GmiEgLL.

©oboobols  g3obs  (Design Phase) - gl ¢ggobs  ®@o  0s63d0dpggdgmo  @obsobols
30m39Lobash dgagds.  3oMggaro, s®JodgdBGgeo ©obsobo (architectural design) 3dmw<yd@l
gogl  3md3mbgbdgdoe, ®mImgdlsi dmeygagdo (Moduls) gfmegds. dgdgy bo@Eogmogds
00meggeo Jnegmols ©obsobo. 3 3MmEgll gfmegds  ©gdomyg@o wobsobo (detailed design).
gegase doowgds m@o obsobol ©miydgbdo (design documents), @mdewgdoi @ 9Mgb, 0y
“@0am® 53900 Sbsgobdo goblsbrg@gen LsJdgh 3Omymsdymo b ybggarymes”.

a5bbmd0gmgdol ggobs  (Implementation phase) — o8 ¢obsTo bpgds mommgymmo
3M33mbgbBols gmwodmgds (Coding) o gOmgymmgsbo BgbBodmgds (unit testing) o -oe 39
sdol dgdegy begds 30m33mbgbRgool aog@mosbgds s dnosbo 3OMmEyYJHol BgbGodgds. sdsls
gVmgds 0b@ga®sios (integration). dmeglsi ©sd3GMaMsdgdemgdo homgmosh, mm3 3OmEYJHo
L{méo  I9domdl, bpgds dobo FgbBodgds gmogb@doli dog@. odsl  gfmwgds hododgdols
A9LEoMgds (acceptance testing). 3 gobols dmeml brgds 3GMmEYJAOL hododgds gmogb@obmgol
> dmdbdomgdanols 30m3d30yBghdg dolo 0blEsgo®gdo.

hodomgdols dgdamdo dmdbobydgdol gsbs (Post-delivery maintenance phase) - gl gobe
dmoiogl ggges 03 33moegdsl, @mdgalsi aobogool 3Oma®sdygmo 9b@ybggeymaes dols
d93ga, G5 356 Fo@mBo@goom goos®s hodo®gdol FglBodgods s ©s0bbEso®gdye obs
Indbdo@gdeols 3md309d9mbg. gb dmoizegh dgbfm@gdols dmdlabymgdosls (corrective maintenance)
ob  Lbgoboo®op  3Oma®sdygmo  9b@ygbggengmegol  dgbfmmgdsls (software repair), @mdganoi
dmoiogl olbgmo dgaemdgdols holifm@gdsl, @mdmgdoi @ 3geosh U3gioxogeiosl. sbggy
aodo@gds  (enhancement) o6  Lbgobso®oe  3Gma@sdygemo  gb@bggaymaol  aobobangds
(software update), @o3  dmoaogl  L3gEogogsEool  3gmomgdsl s 83 (33E0engdgdols
2obbm@(0g@gdol.  s@Lgdmol  m@o  Godol  aedo@gds.  doMggaro,  aodxmdgligdols
ImILoby@gds (perfective maintenance) dmoogl 03 (30 gdgdl, GmEglsi 3eogbdl Liomogds
30 9JA0L  989JBPOML  gobOEs, Fopomoms®  WsdsBJo0mo  Bb30gdols  sdsBgds  ob
Loy gdol @A®oOlL dgdzodmgds. dgmeg, LoswsdGoaom Imdlsbymgds (adaptive maintenance)
dmoizogl  obgm  3gerogdgdl, GmEgbsi3  0Egmgds  aoMgdm, @mdmdoi  3Gma®sdyeo
9bOYbggeygmegs 3Ydomdl, dogogoms® 03gEgds Mm3gMs3ogeo LolGgds b 835@o@ @0
9bObggEymgo.

hodm(g@ol  ¢obs  (Retirement Phase) o3 @obol @b bpgds  3Oma@sdgeo
9bO9bggegmgols ImIbobyy@gdoseb sdmEgds, Moasbs ge0gb@l ol seo® LdoMogds.



sbgm dmpgendo o6 s@ol BAglHodgdol Robs 3oagg. BglBoMgds mommggeo Bsbols
dgdoeagbgeno  bofoamos.  mggamo  gobol  dggyo  ¥bos  FgbBodgoymo  ogml  gobols
oY@ gdodeyg. 53 30mEgbl gfmogds ggmogogsios (verification). gods sdobs 9bos dmbogls
Jogosbo 3GmEYIHol BgbBomgds doli (0doMgdedeyg. 8 3OmEgll  gognowsios (validation)
glmegds. sbggg @ oMol ©m3ydgbGHodmgdol @obs o 3g. omgagds, G®MI mommgyeo Robs
9bs 04l g@sEYds© ©m31ydgbdodgdygmo Job wslidym gdsdoy.

sd@ogsdo  (artifact)  gfmegds  3Omy@sdygmo  gbOYbggeymgel  3@mEgol
3M33mbgbdl,  dspomoms  13g3oxogsEool  wmggdghdl,  gmebl,  ob  bbgs  @odbdsmy
s g®ogmdsls.

Ogo@y®  3bmgMgdsdo 3Oma®sdyamo Yb@ybggegmegols dgddbol 3GMEglo o6 s@ols
FOx0g30. 9l 60dbogl A®I @mIgenodg Bobowsb Lokodm bpgds 9356 @od@ybgds. 5ol Jgos
930305, 5doGmdsz  BoJBogdow gzgms dmEgmo  ggmey3og®os, doa@sd  Lbgowolibgs
bodolbom. hggb gobgoboasgm dbmenme @sdmegbodg dmoganls.

hobhJg@ols dmpgaoi  3M0bzoddo  ggmenyEoyg®o  dmpgaros, dop®sd  od  dmgarols
db0dgbgenmgob  dbodgl  [o®dmopagbl  ol, ®m®I  SOE  gomo  Gobs 5@ omgagods
olOYmd s  dobod,  bobod 53 gobol  myydgbGoEos  s@ss  ol®Ymgdyemo  ©s
dofmbgoygmo  3Oma@sdymo  JbOYbggmymazol bodobols dsdmgol xaygxnol dogd. sdo@mI
00mm o Gobs LAY gdomn ¥bws 0gml sdmsgdgdbymo gdwgy Robodwg doeslgmaby, gl
30 (obs 9do3bg addbgosl  o5dbgangdl o o3 dmpgeols  ggmergiom@mdols  mgolgdsls
Loa@dbmdgmse  sbyglRgdl.  bgdboldogdo  3geoggds  [obs  @sbgddo  sbigmo  dmpgenols
30dmYg9b9b0Lol AMOlL  sgodagols s dognolidggols ©s doyxgBol Log@dbmd  gob@@sLs

o{/393L.
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hobhJg@ol  Godols dmpgerols LOY@gboon obHosmabolGydo Joamdss S3OMYMSTGdS-
holfmeagools  Godol 3bmgdgbol  @Gogeol  dmgmo, @EIgoll  EAMLsE @  sOLYdmdls
dJombmgbol, UL3giogogs@ool ob Lbgs ®mdgarody gobs. 5dol dogogdo@, ©6d30MaMsdgdgd0
V9096 goel, Omam®aE mgommb [s@dmygoagbosm. dgdwgy ohggbgdgh dgogal geogb@dl o
0dgbxg® SLTmMgdgb dob, Lobod o6 doowgdgh 0dol, @o@ gmwogb@l  gbos.  3gaggzgdo
ohggbgdl, @md sligmo doamds dglsdangdgeros Fbmme 3s@ods 3Mma@sdgdolmgol, bogm
Jgomgoom oo 3GMmaMsdgdols dgldrygmagds slgmo doamdomn dosgnosh dgo®o godmol ©s
35309600 Lo egds dmmbmgbog @M. ao®s sdols slgmo 3Bma@dsdgdol dgdmbgggsdo
0o0mJdol dgydergdganos hods@gdol dgdamdo Jmdloby@gdol dgldygmgds, @oasbsi M@

bbols dgd@gy ©533OMYM5Igdergdo mogo gg® oM339396 Mo o300 gog9mgdgeo.
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bobobo 1. s3@@y@sdgds-holifmmgds Godol 3bmg@gdol 3ogmol dmegmols LJgds@@o
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3obygbolidg gdanmdbgdo.
930053 gLmdgdo:

o gansbo do@Bogo goboggoos;

goolol godo®gds s dmdloby®gds godo®@oggdyaros;
bdodse dbosdl ¥dgal odogr 9@OM0gO”M ogdodLs;
do®B0g0s> geoslol bgaobans godmygbgds.



@@9d3od> 10: ©0bs0bo bggol G0l sLsYsMmgdmsm. bgwgol sOY: SGHB0dGId0L
bggol 5@y, 3505393®g00L bgpgol oMY, @mgsEa@o bgogol S6g, y@dsSEy@O
bggol >@g

LobEgdol m3gMsiogdolmgols dgJdbogno @obs0bo o@ylE®oMgdsl 93900l
0609JB90L JmAol yogbogboan glboxgdl. godyboghds mdbdogd@ds @md yoyybogbml
dgboxo dodmgd ®dogdBL, dodmgdo  gbws  ogml  godybogbol  bgwogol  s@gdo.
dopomomop  Register janslids @md  Jgdeoml  aoyabogbml  ProductCatalog jeosbls
getProductDescription dgloxo, gl 93obsligbgeo  9bws oyml Register-ol  bgwgols
>0gdo. gl bobggbgdos bobob 1-by:

class Register

{

private ProductCatalog catalog;

-

: Register : ProductCatalog
I

enterltem |
(itemID, quantity) |

|

desc = getProductDesc(itemID) !

Q »
|

|

|

!
public void enterltem( itemID, qty )
{

desc = catalog.getProductDesc(itemID)

}...

bob 1. gewslo ProductCatalog 4bws ogml Register—ol bgogol >®93o.
©0bo0bby dYdomdolols 9bws YbOYbggagymm YOMogOmJdgo ®mdogdBgol
‘do@ol bygogol s@ol s@Olgdmds.

@s> >@0b bgogol >@y?

hggegd®og, bgogol s@g s@ol mdogd@ol dgbsdangdermds “bgwogogl” by
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dmd3gzol 4 abe:
o 53M0dB0L bygogol sOg: B s@ol A-U s@®odydo;
e 35M3390®ol bgogol s®g: B o@ol A-L dgomeol 3o@5dgB@0;
o @mioy@o bggol 5@g: B s@ol @mgsgrg@o (s@s 3s®odg@cdo) mdogpo A-
b dgomeols @obdo;
o aammoomy®o  bgogol  odg: B ool @s0dg  bgdboo  aanmdsgy@ew
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A 0d0gdpds @md dgdeoml aoyabogbml dgboxo B mdbogddl, B ¢bos
0gmlb A-U bgwgols s@gdo.
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dopomoms, Gmegbsi  makeLineltem  dgboxo  gybogbgds  Sale  gemslols
98bgd3gmos@l, ProductDescription  jaosbols  9ab9d3@os®o  googpgds  Gmame3
35M539d®o. makeLineltem dgmmeols dopbom, Sale genslls goshbos ProductDescription
gobol gabgdsgros@ols 3o@odgB@ol Godol bgwgol s@g.

enterltem(id, qty) —» 2: makeLineltem(desc, gty) —

:Register 5 :Sale

1: desc = getProductDesc(id)
¢ 2.1: create(desc, qty)

:Product ¢
Catalog

sl : SalesLineltem

makeLineltem(ProductDescription desc, int qty)

{

sl = new SalesLineltem(desc, qty);

-

bob 2. 35@539@@ol Godol bgrgol ey

bdodoe  bpgds, OmI  35@5dgA@ol  Godol  bgogol sy aowoodigge
5®®009B0l Hodol bgogol oMy, dspsmomsw, MmEglsi Sale dgddbols SalesLineltem
—-b, 0go gowslizgdl ProductDescription-1s dols (SalesLineltem -ol) jmbLE@gJBmAL.
36LA@YJBm®ol Gobol dogbom 3o®dg@®ols 360dgbgermds dogbodgds sH®0dyRL
©5 5d0m ©53YoMGds 5HM0oyF ol Bodol bgwgol s@g.

deomﬂé)o bgogol >@g
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(CRISEICLS
e doosbokgrn @mgomy@  3geol  @s0dg  dgmmeol  dogH  sdMbgdyeo
0b09Jdo.
dgmeg gomoobBols dogomom bohggbgds Register jansliols enterltem dgmeme do:
enterltem(id, qty) A
{

ProductDescription desc = catalog.getProductDes(id);

enterltem
(itemID, quantity)

. Register . ProductCatalog

|
|
I desc = getProductDesc( itemID )

Y

|
|
|
bob 3. gomgsmgdo bgoegol >@g

ammdsgdo bgogol @y

armds@y@o  bgogol oMy A-©sb  B-do  o@lgomdl, @megls B
a0 mosEy@os A-l dododm. gl dgoodgdom Iygedogo bgogol osMgs, @oEysbsc
sOLgdmdl  3obod, Lobod o@lLgdmdgh A wo B. gl ool yggasbyg bogargdow
39303920 9090 bgogol 56y Mbogd@bg-m@ogb@odgdya Lol gdgddo.

gOm-ghmo  abs  aamdsay®o  bgogol  os@ol  sds®gdolmgols  s@ol
BEMIS@YA0 3oM0dgBMol s gds, dog®sd gl abs bgadolofgemdo s@ss yggems
0609J®bg-m@0gbE ot goyen 965Jo.

amds@yg@o  bgogol SO0l ©odyodgdol yggemobyg 203039 gdgmo b
bodogeogds Singleton 6odydols yodmygbgdom.
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©530MyM5dgo0l  Lsdygdom  mdogddbg-m@ogbGodgdaga  9bsbg dmomnbmgl dgdogao
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o 3aslgdobs s 0bGgxgolgdols s@{g@e.

o dmmmegools sm§g@e.

33OMAA39gd0l 156doEgzdemds
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AabB0MYdS) 03 geooligdds, OmIegdoi yggersby bojangdo® osM0sob ©sdmgowgdygmo Lbgs
3e0obigdbyg. hggbl dogogomdo 3anslgdo, @mIamgoi 30Mggee @oado 9bps ©o3MMa@Msdogl

>®oob Payment s6 ProductDescription (ob. bob.l). dgdgyo 3obos@gdo oM0shb gansligdo,
0@ gdoi IbmemmE sdomnbg sM05b odm gopgdbyagdo — ProductCatalog 6 SalesLineltem.

Store a
address : Address 1
name : Text ProductDescription
ProductCatalog

addSale(...)

description : Text
price : Money

1 1.*| itemID : ItemID
getProductDesc(...)

1
1 e Sale e

Register isComplete : Boolean , e

time : DateTime SalesLineltem

endSale() becomeComplete() 1% quantity : Integer
makeLineltem(...) h

enterltem(...) getSubtotal()
makePayment(...)

makeNewSale() getTotal()

makePayment(...)

* Payment 0

amount : Money

bob.l gasligdol Es3dma@sdgdol s Bgl@o@gdol Ygbsdem 056300 gHMds
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dognsb 3020 305303, Omdgeno3 ‘939 dog9099e00 9B gdog @0
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33OMaMsdgds. oo  aodmygbgds  Igbodangdgamos  gbogoiodgdygemo  3GmEgbol
RO gbddo. sbgmo 3Gs]Bogol EOML gOmgyamgsbo GHgbEomgdol gmwo ofgdgds dobsd,
bobod 0fgmgds dglsdm§dgdgemo jmeo ©s ©oddMmpa®msdgdgeo (9ol BglEgdl dmanosbo
‘dgloddbgaro gmwolmgol. 3GmEgbo gdpgabsodos: sFgmg BglBol 3oGods gmwo, sFgmy
30ma@sdol 3oGods Joo s aooBoMg Agb@o, dgdwgy ©oFgmg olgg AabBol 3s@ods
300, 9939y 3Oma®sdols 3oGoMs 3mEo s JooGa®g Bgb@Go o ..

3538000 50G035]Ggdl Im@ols

9b0g030Mgd o  3OmiEglol  Gg@mdobgddo  sOLgdmdl  Mgogobsiools  dmwgerols
5MB0gsJBo. 0go dgoEegl yggms sOE0RsJHL, OmdgmoE ©s3sgdo@gdygmos 3G Mma@sdeno
9bO9bggemymxzol Mgommobs0sbmab, sbigmgdos Joqo@oms Mgommb 3Oma@sdols jmeo,
Jmbogdms dobol s g@gdo, ISPIXML/HTML a390©9d0 ©s ULbge.

ol 5@B0gsJHgo0, GmImagdoi dgoddbs @obsobols wolizodmobols Qo®aangddo —
9O009O»MJdggdoll  ©og@sdgbo o  Jansbol  oboobol  osp@sdgdo  Fo®dmowagbls
sdmbogog Fgd@Goml @oddma@msdgdolbmgols.

geoobols  ©obsobol  ooy®sdgdo,  @mam@i  dobodyd,  o@{gdl  geoolols  ob
0609M0x8g0Lol Lobgals, geoligdol 0g@s@Jogdl, ®m3g@sEogdol 3OMEME03goL ©s Jenslols
>A®0dYHIOb. 9L Logdomolos, ®md ‘d93Jdbom geoobols o> gdgd0 0609J® by
M©09bBH0oMgdm  9boby. gaslol obsobol osa@sdgdowsb Jaslol osGH®odyBgools ©s
dgmmegdols  goo@obs  gmedo  bpgds  J0@sdo®.  dogogomolngol  asbgobogoemm
SalesLineltem jenslols gmwol d9Jdbs, @oi bobggbgds bob. 2-bg.

public class SalesLineltem k
{
private int quantity;

-":private ProductDescription description;

public SalesLineItem(ProductDeseription desc, intqty) { ... }

public Money getSubtotaI(j__{ .}

}

o ProductDescription
description | description : Text

quantity : Integero = price : Money

' 1 | itemID : ItemID

SalesLineItem__.-‘;

getSubtotal() : Money | o-

bob. 2 gemsbo SalesLineltem



d05J3090  yu@omgds, @md ol obggg w©ogds@e SalesLineltem-ol 3mblE®yJ@@o.
dJobo 3@mAmE030 domgdyaros create(desc,qty) dgloxowsb enterltem-ol y@HmogHmJdgogdols
©053@535do (ob. bob3). gl dgloxo @30hg9690L, @M Lakodms a3Jmbogl 3mblE®YJBm@O,
AmIganlboig gl 30M03gBHMgdo 2owsg3gds. JobLEA®YHMm®o Jaslbol @obsobols osy®sdgddo
bdo®o 5@ dogmomgds, 0do@dmMd MM 040 doosh o339 goYmo s dAsgsmdb®ogos.

dgmmegdol dg3bs 9B0M0gM0Jdggdols ©osMSTgdoesb

Jgloxgdol mobdoEdgddmds YOM0gMmJdgogdol wosy®sddo gowsols b@dsbgdgddo
dgmmeol s>@{g@sdo. dogomomolmgols aobgobogrmm Register gensbols ©s dolo enterltem
dgomol  gos@obs  gmedo. enTerltem-ol  dglsdsdolo  gHMog@mJdgogdbols  ©osy@sds
bohggbgdos bobob 3-by.

enterltem(id, qty) —» _ 2: makeLineltem(desc, qty) —*
:Register :Sale
1: desc = getProductDesc(id) L 2.1: create(desc, qty)
:Product
Catalog

sl: SalesLineltem

1.1: desc = get(id) ¢

2.2: add(sl) L

lineltems :

: Map<ProductDescription> List<SalesLineltem>

bob 3. enterltem-ob 9@HmogHnJdgogdol ©osy@sI>

enterltem 3dgboxo gaybogbgds Register-ol  gabgddemoodl;  Jglodsdobow — enterltem
dgmmeo gbos smfgdomo oymls Register jenslido:

public void enterltem(ItemID itemID, int qty);

dgboxo 1: getProductDescription  dgloxo  gabogbgds  Productcatalog-li  Lokodm
ProductDescription-ols dobomgdsw:

ProductDescription desc = catalog.etProductDescription (itemID);
dgloxo 2: makeLine Item dgboxo gpbogbgds Sale-ls.
currentSale.makeLineltem(desc, qty);

Register janslols s enterltem dgmmeols sm§gdgdo bohgbgdos dgdwgy bobobby:



public class Register

{

private ProductCatalog catalog;
private Sale currentSale;

public Register(ProductCatalog pc) {...} ProductCatalog

public void endSale() {...} catalog

public void enterltem(ItemID id, int qty) {...} 1”| getProductDesc(...)

public void makeNewSale() {...}
public void makePayment(Money cashTendered) {...}

}
Sale
Register isComplete : Boolean
time : DateTime
5 currentSale
becomeComplete()
endSaIe()_ . ) 1 makeLineltem(...)
enterltem(id: ItemID, qty : Integer) makePayment(...)
makeNewSale() etTotaI{)
makePayment(cashTendered : Money) 9
{
ProductDescription desc = catalog.ProductDescription(id);
currentSale.makeLineltem(desc, qty);
}
enterltem(id, qty) —» 2: makeLineltem(desc, qty) —>
‘Register :Sale

1: desc := getProductDescription(id)

'

:Product
Catalog

bob. 4. Register gaoslol s enterltem dgompols s@fgdgdo
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