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ANAVIN TRAKARNVIROJ : A STORAGE AND RETRIEVAL OF
REQUIREMENTS AND ANALYSIS MODEL FOR SOFTWARE PRODUCT LINE.
ADVISOR: ASST.PROF. NAKORNTHIP PROMPOON, 113 pp.

There are several methods that support software reuse concept. Software
product line is one of them which help reduce cost of software development. This
research proposes an approach to store and retrieve software requirements and
analysis model to serve the reuse purpose. The requirements and analysis modeling
are based on PLUS which is the principle used for software product line design. In
software product line, software can be classified into two common and variable
features. To represent both features, requirements modeling is presented by UML
use case diagram and feature model. In addition, analysis modeling is presented by
UML class diagram, sequence diagram and state chart diagram. The principle of
information storage and retrieval are applied for the reuse of requirements and
analysis modeling. During the store process, the relationships between both models
are created in order for the retrieval of software product line feature. The supporting
tool is also developed to proof the proposed approach.

Requirements and analysis modeling of the three software product line
systems are created to test the developed tool. Thirty queries covers the features of
three examples case study are also selected to test tool functionality. The tool can

store and retrieve documents of software product line feature based on both models

correctly.
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o o
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yuNaspasn s linuan s lunsfuauununneg i uaannasdasiuauaneur n1E
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gianues uaraniiuaIgiulieyadeduriug uazldnisairenniilunnsAumugiduueasann
[ % :// o v d. A dl v [ %3 [~3 v A o b %
AUANTIUE AINUWNIN7457196ATDINN LT IUN19AA U WAL AUALLULIANABIANNARINIS
a 'e a o 6 & e = a PV =
WasN19IAIIZIaNeNaRAuTaanALaf wazinisdssiiunalaanisldrnszan (Recall)
ANNLHUEN (Precision) WaLANQALENSINTA (Harmonic Mean) Nuilunadatliinisnagad
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3. masdndidnueaanilsunsnaniieiduueaaiuayunislieugdnues
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dl < o [~3 o/ (=3 dl a s

4. wnunwigLanLeadniuatNnsadniunnglununtlsunsudgaannnlng
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5. LULANABNANNARINITLAZN1TAAIIzFdnenanA i Tan fuafiunudu
% o v b % < v d’d o/ [ 'S U =
Fayaundfeniudeyanionaduiusg (Syntax)  QNAeY WATHNITATINAAUAIN

¥ o

aaAAREINU (Consistency Checking) BeiLFasLan

3 o

6. 1uN1IRANLLLLRNABIANNABINITHALNNTALATIZHN AN AR DR TR N AT AN

|
< 4

& ¥ a o @ o 1 ://
1asdiepnulutiayandniiufiaauiunimeang it
7. TunmegaunisiuauazlE3n1sinusA ANzt 1eting 30 AIUANHOIET
= 1 o =3 o o dl % % A dl o [~3 v A
HanwansaiusandeauuAn i lunsAu Ineldsruumaseulunisdniiy wazfunu
Vszuvasinetias 3 szuuNenans liada 1. 48 1) Dada 6)
dl A dl Y o < Yy A A v dl o o d”
8. A7paNaNnldlun19aniu waAuAUINTNNN1IN1IUAST
1) andsndmiudeyadssinniaunin wazdiayatssinndeanunininde 1
Tudian 1) Dadiah 6) 16

2) ATNIIDAUABLULANADIAINNADINITRAZNTILATIZH A8 N AR D]

ganFwsainiadan 1 9a 1) e 4) Ineliauansuylunishunu

¥
L

1.4  AUAABKAZITNITAILUUNITIAE

1. ﬁﬂmmgmumﬁmmimmmamﬁmm“imLﬁuﬁgmmuwﬁm
2. Angluuuresenansilssinmidndiduues
ANETAZIE319 1aTAHANRLEIDIULILAN A8 BN LA AN LHUNINY A
AR LEUNIWARIA LNUNTWTLAUT WA UNUNNALANTISA

4. ANHADNIINALALLAYNNTAUALENTAUNA



o dl A dl v o [~ % = o
5 NTUUATBLLIATDILATAINAN M FN1TRALAL LAZNNITABAULLLANIABIAINN
FR9N1T LAZANTIATIEEAN N ARA T AN AL
a s di A dl U o [~ % = o
6. ALY LAZAANLULILATAINAN M LLN1TI AN LLALNITAUAULLLUAIABI AN
F9aNT1TUATNNTIATZ AN AR puairanfua s
o A A Agy v @ ¥ ° %
7. WARWLATEINAN M LN1TA AN LAY NNTABALLLLANABIANNABINITHAZNT
NATIZARNARNN T TR NI T
8. NAABLAIINYNFDY wazlsziiunatArasienldlunisdnivuaznisfunu
WULANABIANNHABINITHALNNTILATNEH AN AR A DT anF s

9. A7UNA WATARNNAINLNRNUST

15  dselagunanainazlnsy

1. 1E8RN e 1NN s AL LA Z N S AUABLULS1089AN N EBINTUAZNNS
Anssiananansinitensiailae liuann1sae9n1sRUALA TaUMA

2. WiiasfleauayulunsdnifinuaznisfuAuuunsiaesnnufiednisuaznis

ApziaNanS e nsns N a Nt 19wl

k24
o L d L

1.6 APUTUARUIUNTUINAUDNUIRE

=S

a a '8 o da’ ] d” | 1 da’ dl o | [

meninusetiunutaianiaaniily 6 unsaldl unf 1 untinnatanaAINLlumn
wazANAI A aaToNn $aNDNTR T AIATIENNNIINE TBLLIATASIUIAE TURULAY
asl a o rall 1 VYo dl 1 =3 = a o dl dl v all
19949t uardsslaminanndiazlizu uni 2 nanatngeuazaudseninasdes uni 3
UNAUBLUIAALAZITANDWNNU UNT 4 NNIWAUNLATANNE UNT 5 NANDNNIINARALLAY

dszifiniasesile uazund 6 Wuunaginanisidy

1.7 UNANMNITINISNLASUNITANNN

1
a o A

HaAden i daniuAnzERA UL ANRTINNIIEALWIUTIR 1 LNANAS
uwmmﬁfmm?ﬁl‘m “A Storage and Retrieval of Requirement Model and Analysis Model
for Software Product Line” @slifunnsdmaeniiernauauasinawluem “The 2012
IEANG International Conference on Software Engineering Hong Kong” ?:de"fu‘ﬁ 14-16

HuAn 2555 tu 139usn The Royal Garden Hotel 184in1qu UsinAgaans



=
Unn 2
P aov a a [%
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2.1 ‘VIZ]‘I:I'QVILﬂEI’J‘lI'ﬂ\‘]
211  @anannuntganAwls (Software Product Line)
anguanisianiueg (11 dsznausanguaasscuugansiuainiesdlsznay
1 o dl vy a o s & G L) yd‘d
tiae ) NnnNiuTeienvesanenaniuTimeviu FAensullenatsniseenuuuN 1ENENAg
oy L o o M o & s - - oo
a5197uN waN M wlud B Ins anafussuuganf wafAuars s LA s UL TAN AL SN
ANHOUARLAAINL
anaNARA R TaNsws AN N3 BINIA NN N AL SN A LN T Iud Tas
yativhiinsthaniinenssugsenduainauun i ludununazlidoulsznauaesaeWsuasn

weinifudaue dnaunnldina

1 v
o 1

wiAnl1NN78398 e AR U b B i Aa et w1 lud [1] luadanaus lEn

WA N9 G AN AT N4 F19LNAINILAY 11 N194319Tls A na9Rslsd NRn

ab

Y a A aAa e o s f o o v o PR o
asstlmfanidneuzaineediulunane aniuin ananaliduiuaiusniinisldany

a [ % @ @ v o sy va -] a s c v v v A o/ 1
nansdusiiluls lugpasdtlvaflanistiianandndmeidann lanusoamieniy wu Ty

dl a dld v &l a o o dl =
ARANUNIINLATITUNHN94519LATRITINLETIA A-318, A-319, A-320 Uaz A-321 T9NNT
Tnnuansuznaniueialil (Common Product Feature) $auriu Usznaulifiae trsaqeus

FYULNNTDY LAYITULNIFADANT

Tunrswaunaandulsiaaia lundoa st fun e WmuI LIS LA AlNaDe Tunig
NAWILARZTZULALLT WL LU LN ZUDI AR I LU AR NI UAN L AR T aan s ka5
Y aa o = a =2 & g aal o 49/ =
WAIENNIWINUIATHNIINAI TN DNATENATRII s UL TaNAWIF [1] TUATN sWmuIMLLTA

ol

nsinmsidnausneylalunguasstenfuaiiduaiy (Common) Aridnumnizlailu
falaan (Optional) LA Qmﬁﬂwmﬂmﬁﬂumu?ﬁﬂﬂ (Alternatives) LTuiu Tneigouansy
Framauiduvanadszsnnliun

- Qmﬁﬂwm:%iﬂ (Common Feature) Lﬂu@mﬁﬂwm:%m%ﬂnﬂmm%ﬂluﬂ@:u
patanLaFFiad

- pudnEouzFaLdan (Optional Features) lupmdneusiifasnisannanidnifies

UNaNTn unguesman AL g



- pudnunigmnaden (Alternatives Features) uamdnuniziinaesnnineniu
1l Lwiﬁmﬁmﬂ?mﬂ@mﬁﬂwmﬂmmﬁﬂﬁmwﬁqL'ﬁ'@mLﬂu@mﬁﬂwmxﬁmﬂuﬂ@imm
BANFUAT

- Qmﬁﬂﬂmzﬁmumm’f] (Parameterized Features) Lﬂuﬂmﬁﬂﬁmzﬁﬁmﬁﬂw?zqaq
ANTBININH AR FIUNNTNN9Y

- A wTdusefy (Prerequisite  Feature) Lﬂuﬂmﬁﬂﬂmxﬁﬁurﬁi@ Yy
@mﬂ"ﬂwmxﬁlu

- ARAN®ELLIINAU (Mutually Inclusive Features) Lﬂuﬂmzﬁvﬂwmmmqmﬁﬂwmzﬁ

Hnslfaudauiuegnaen

1) nsaanuuudERARNNTTaNALITAEELaNwas (Modeling Software
Product Lines with UML)

niseanuUUAtNARS T TaNAwFAcsgENuwea [1] LNARINNI9EILEINITWRILA
gaNFkFAe g e NLaaNINUININ LR N AR T Tan AL T aunaneduddinssuans
t@mﬁmw‘fsﬁﬂwmﬁuuﬁ”@mqﬁuLL@W’?‘@W@%’@ ofluuwansilimaila LazAENTU09LEN
LaaN19enLUuNIzUIuNIslunIsdanuiuaenaa usransuas Tnadsnnsaesnaaas
ﬂ&’wﬁ"‘uﬁ%m@L%af;"mquuﬁyugmmmglﬁmLL@@ (UML-Based Object-Oriented Method) u
N19RANLUL LAZALATIZUTELIL ?ﬁlqwﬁ@ﬁqmmia@%mﬂﬁqm@@@ﬂLLuuquumﬁty uardIu

w e RN AN Y NARNA U LABN A0

2) NSTUIUNISIAINSTNERNALISAIUNITHRAALULAVMNUINSG (Evolution
Software Product Line Engineering Process : ESPLEP)

al = aa [~1 6 o‘d‘ 1 1

aeanueaad [1]1 HugduuunszuaunisaanAwIINanANNLANFAI9ILY919NI9
Wanwnmansiig uarnistingeinunlaa I swauinuuawda (iteration) IABIgyLILNWRLA

aal dgl dl % o % 1 o % dl

A1NATN1IRa N AsuLlagldinsanuAfNFiesn s lulAazIauIa9nN W AU L8 aand
NANINATE UL BN MA s A0 UUN U 1UIBITTULAN TUNNN903a 8 NARITWA

ganFwasuaraunsnimun liiilunsynaresnanimaiansuai i



= = aa % o dl
ﬂﬁ‘:ﬁ‘]_l’)uﬂ’]ﬂl‘ﬂ\‘i@L‘ﬂ’m’\lLL@@@‘W‘]J?$T]@‘].I1‘]JWJﬂﬂﬁ‘Z‘]_lfJuﬂ’ﬁ‘ 2 ﬂizmum?mgﬂw 2.1

Product Line Use Case Model,
Product line Analysis Model,

Product Line Product Line Architecture Model,
Requirements 1) Software Product Reusable Component .
= Line Software Product Line
Engineering Repository
Product Line
Engineer
Executable
Application Application
Requirements 2) Software Application
Engineering
Application Customer
Engineer

Unsatisfied requirements, errors, adaptations

719 2.1 nsvununsBleanLeaai [1]

- AAINFSNAENAAN UNTANAUIS (Software Product Line Engineering) 1w
N9LAUNNTAAINITNE LB A TN S TN TN ARennsvia i uazAgny
Faanisutlafurennudiesnisianuatesaruy neifansuiifaiulunssaunisiiae
NIIWI UL LRNABIYAARAENARIIRL (Product Line Use Case Model) WLIUA1A84N"3
AANERALNARA NS (Product Line Analysis Model) an1tlngingsuanenannusiaansiing
(Software Product Line Architecture) LTI AL AN T AL st A LN 1 vl
& (Reusable Component) Tneua lEANNNITRAAINI TUAENE RS T H D 9E1NNT
AIIRADUAINNADAAADIL (Consistency Checking) [1] @wd’mmu‘%’mmL‘ﬁ@mm%@u
AYNNYNABY m“qmmfu%qm”mLﬁmﬂmmmLﬁummamﬁm%ﬁmvmmﬁr‘ (Software
Product Line Repository)

- AAangsudanAnlsualwalAtuy (Software  Application  Engineering) 11
m:mumﬁmﬂﬁmmﬁmﬁmﬂwamﬁmxﬁm?ﬁmmu@ﬂwamﬁuﬁﬂgiummamﬁm%
gansung Tneninduningluusafiuananansnsmansua TR AN IR LS aun 1
A3 NNARAUTIINANNAINITTBINAAZ LA LWAATY TAEN1F6F19LL LA A DI ALART DY
LRUNALATUANNUNUN N ALAAALNARA UF TN ALS A519UULA1ADIN1TIATITI a1

NALATUANNLEUNINNNFAATIZT AN ARSI TN AT LazaseanTmanssnwalnaL



FuaInatuanTuTTanALg Iaain191aanAaN TN WU L AN NLAAILA LN

NARA TN AL SN AT T e nA AT

3) AURAUIAINSTNTANALISAIANAAA UM (Software Product Line
Engineering Phases)

3 a = aa g o dl A % 8 o
uusANaasaleadanLaaafiluuL L1889 1EnsLuaun1INIIW RN TN A LI FUL LY

v 2
=

1N UUNUFIUTBNYAAA TUN1A51ULLRNARIAINABINIIAZHNTITYAIINFIBIN TN
Waridu (Functional Requirement) 89@7ENARAMY LUgUU9ENILNAT (Actor) AT L4LAA
v o a s a XK o . dl 1 ] v
NIIATINULLAIABINITIATITIALRT L8NNG (Object) Naglulmazyaing Lazn174319
2 = v s 'S - -
LuUANaBdNITeenkULarin1sasedn 1 Inanssnaenfua fuuiuguresnauiniuui
AruFuanananiue Ineduneuesdieaiuaad lunszUauNNIAINIINAN AR DUET

fanswfargnuanslilugiln 2.2

T
D
1. Product Line
—> Requirements
Modeling —‘
plic \; 2. Product Line
tion Analysis
Engine Throw Modeling j
i Away
Prototyping :
3. gre%?;r(]:t Line Software Product Line
Modeling Repository
L 4. Incremental
Component
Implementation
L 5. Product Line
Testing
~N_
TSI

roduct
Line Test
Engineer

9171 2.2 nsindAanssNanNARA RN BIANLOART [1]

- WUURIRRIANNARINITRNNA RN N TaNAWIS (Software Product Line

v v
Requirements Modeling) Tudupeul azin17d5194U L1 a89ANNARINT (Requirements
Model) %aﬂ?zﬂﬂu’mmmuﬂ%mmgmmm LL@zLLuuﬁmemﬁﬂwmx (Feature Model) Tng

° = ¥ a co o 1 1Y 3 =
LULRNABEALAAazszyTeaNfiasnidieieidunag luglgnssin uazaana Tnedinng



Windowiali uazdauundsdulaanisninuagaipauuipaiiua (Kerel) WLLFAAEN LAz
= ~ I o a ' a v N [ a
LULNNGAeN wariin1saieAnetuneluliarganaanaae lunInANAeInIsELe
a o 3 v v = v % '8 Cs
natunnANdinlalienn e1alinisaiedusuunuuissdeziag (Throw Away Prototype)
dl 1 a % Y o da/
Weatag lun17aE UL ANARINIT T AR WAL

- WUURIADINNGIASIENREUARNUNTGaNAWIS (Software  Product  Line

Analysis Modeling) Tudupaull ariin17d319uuUaNaaNTIan M (Static Model) uaz

L) a [ . [ a a & = =&
WUUAIABUTINAdR  (Dynamic  Model) Imelunuustasadsanndacinisszyg
ATNANNUTIATIAT19209ANANRUTIRIAA A T U ULLLIRILHUAINARE (Class
Diagram) MLULAN A8 EaNa TR in1345199 N MU L1 a89ANNABIN ST LA AINIT
TAnauriuaesinglugaina Inanislineuivaesingaiataniag luglaosiuuninaany
ity (Communication Diagram) ®sauWNUNINWTGLAYUT (Sequence Diagram) 1ananniiy
LAYA AR ATUATNRNN IR U T8INN 9T WA T ULRIAIAN DL /AANA (Feature/Class
Dependency) Wa 128 114N 19NA TG N AR 9T LN U AN NA NN UETEUING
ANIANIEUEILAATE

- WUURNADINITRANMUURIENARN UN TR NALIS (Software Product Line
Design Modeling) lunszuaunisl aziinisaseantnenssngenfuafidanauniuwg
(Component-based Software Architecture) J84&N8IHARTUT IAEATANATUNIANWLILIFLITS
anilmanssugansuwid (Software Architectural Patterns)

- liguldsunsy wazn1sNAKaUAANTWIUUNAEIULAN (Increment
Component Implementation) “ada naanuuudnanTnenssuTanAuafLaanazin1sdew
Tdsunsn waznagauAeN LR N Ine TunT2UauN1IRA TN N IR LN N N AR U]
Judau Tnaidananngawnandsainiuastingausiie) Amuinilszneuii sauieinig
NAgaLTEALNLRE (Unit Testing) 1e9umazdiuanmne

- NINARAURBNARNNNUN (Product Line Testing) lunsnageuananansiousf
srnavldfoenismageuitinigda (Integration  Testing)  WATN1INARDLLTINIATY

(Functional Testing) URNANEINAAATUN
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4) NMSAURBNUTRIAUANHMUL/UALAN (Feature/Use Case Dependencies)

Tudmanssnatsnsnaninistsuanivanduinuiaasganeeiuganalaaay
= o o & = o 3 1 =
HnsafaeAuanriziNaInANsieantsiagarinisdnAulugliuusne]  81ainng
= | @ = = =
Aeueg lugtuuuresuininazesgaina (Use Case Package) T4ATHNITUAADNLSZIAN
2IANUANHIUEAIFIBENN TN 2.3 iTagiuuuvasunIAana (Meta Class) ldaaialu

a v o & = = o o = =
NN2RFLEANANTUS uariinisuentadssinnaesgnianee Tudeealugdn 2.4 vise
a1auaneotluglaesnsennsluseiuesA AN /AAAA AFRHN9 AT 2.1 9
Tusddetarlinenisiuseiuresnuanso/ganailungn Wesainaiuisouenis

ANHANNUS Iz UINIAUAN Y LaziaLAa 1H

soplional features
TOD Clock

wcyplicnals
Ser Time of Day

User — Timer

aoplionals
Disply Time of Day

191 2.3 Fratienisedunsamaneas s liaRauAnna [1]

«COMmon features woptional featuras sparamererized features wdefaull featuras
Microwave Oven Kemel Light 12/24 Hour Clock One-line Display

saltermative lealure=

Multi-line Display

917 2.4 Fratnenisadunsamuansuiaslfiunaana [1]
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Use Case
Category/

Feature Variation Variation Point
Feature Name category Use Case Name Point(VP) name
Microwave Oven common Cook Food kernel
Kernel
Light optional Cook Food vp Light
Turntable optional Cook Food vp Turntable
Beeper optional Cook Food vp Beeper
Minute Plus optional Cook Food vp Minute Plus
One-line Display default Cook Food vp Display Unit
Multi-line Display alternative Cook Food vp Display Unit
English default Cook Food vp Display language
French alternative Cook Food vp Display language
Spanish alternative Cook Food vp Display language
German alternative Cook Food vp Display language
Italian alternative Cook Food vp Display language
Boolean Weight default Cook Food vp Weight Sensor
Analog Weight alternative Cook Food vp Weight Sensor
One-level Heating default Cook Food vp Heating Element
Multi-level Heating alternative Cook Food vp Heating Element
Power Level optional Cook Food vp Power Level
TOD Clock optional Set Time of Day optional

Display Time of Day | optional
12/24 Hour Clock parameterized Set Time of Day vp 12/24 Hour Clock
Display Time of Day

Recipe optional Cook Food with optional

Recipe
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TupnsenstusiaiuaasananEz/ana Usynauli o

= 1% 2 o Ay vl v ¥
- maqmanumx (Feature Name) ﬁ'ﬂ@m@ﬂ’iﬂﬂAZVIiﬂNﬂqﬁ‘?ﬁiui’J@qﬂﬂ"l’]NE‘]’ﬂ\?ﬂqﬁ‘

[

- UszinnAnanse (Feature Category) AatlszinnaaspUAN BT et feiu

a

nantilazinlFun gudnsmzialy audneziaden pudnEMrnInEen AusnELE
ANUAAT @mﬁﬂwmz'{uﬁi@ﬁu WATADMANHIULIINAY  FRBEN9TRIAsAN TNl
sruuanluiasian [1] Boolean Weight L‘ﬂuLeﬁumfa§'1'7imﬂfjf1ﬁmm@@?ﬂmmﬁfaiﬂ LAY
Analog Weight Lﬂumum@%ﬁ@uﬂqum@ﬁfaqmmﬁﬁ”ﬁuﬁﬂwh"lm dumnaneiesani
TupnuansuenadaninguaneuziluBene (Default) azgnuansfineAign default

- %ﬂgama (Use Case Name) ﬁ@%mmgmmfm?iLLmrmﬂﬂmVLﬁ@mﬁﬂwmmfuj

- dszinnaassaAR/d9ullsiu (Use Case Category/Variation Point(VP))
wansdeszinnaesyawnansadnilugauulsdis (Variation Point) tnedszinnaesganauLi
@ﬂmﬂugmﬂmﬂ@iu@ (Kernel Use Case) qmm@ﬁqﬁ@ﬂ (Optional Use Case) wazedind
7N141@aN (Alternative Use Case)

- fﬂ'aqml.ﬂsﬁu (Variation Point name) LﬂumuﬁmmLm\‘lﬁﬁ@%mﬂﬂmmﬂﬁ

o )

4 a oif o/ H . 4 D e od
ga9szuuNd u1aaan @ la tlaldinan1snitauludaneiziuana1eiu Tung i

Aosdnmuzugaueii Azin199vLTa7899AULTIUTIRIARIAN Y

5) mﬁus'mﬁ’umm@mﬁ’numz/ﬂma (Feature/Class Dependencies)

N1988NLULNITIUABNUTEIAMAN HIUE/AAIE ABNITUIAITNANRUSTENIN

]
o o =X

AuANHEiuAAIaTIRuUANEuzazgnIzyinaAufiesn ndaieidy  Tnaazidiulin

[ % o

ATUANHIUZADLABN LATNINIADN wazarAnIsuansnant]lugluasuuunWAaNy AT ULE
ANMANEIUY (Feature-based Communication Diagram) sl,uﬁmﬂ"mgﬂﬁ 2.5 WHUNINARNE

\TeAnIANEIUY (Feature-based Class Diagram) Tusinaeinegili 2.6 uazmns1enisliusiaiu

o

1R9ALANENLZ/AANE (Feature/Class Dependency Table) lusnatnamnsen 2.2 lag lu

q

¥ v
a o A

NudRERlAIa99IN T IREeTuesA AN B /AaNaNN M uLumnan
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wallermative featunes
Factory Monitoring
avariants
wstate dependent
contnal-
MMonitoring
Workstation
Controller
=gommon fcatures
Factory Kermel
I
«kernel-
ariilily= Bemds
Wogkstauon | Workstation
i Status to
|7 Server
soprional features 1 Client of I L
FactoryOperationsUser / e
/"_ «<kerncl-abstract-vpe
woptionals 1.* astute dependent
wuser interfices M'lm‘?
Operator Werksrarion
[Yuie Yot i Canrmiller
— |
e 1
Cliencor | | “kemels o |
s Client o
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Server
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Feature Name Feature Class Name Class Category Class Parameter
Category
Microwave Oven | Common Door Sensor kernel
Kernel Interface
Weight Sensor kernel-abstract-vp
Interface
Keypad Interface | kernel-param-vp
Heating Element | kernel-abstract-vp
Interface
Display Interface | kernel-abstract-vp
Microwave Oven | kernel-param-vp
Control
Oven Timer kernel-param-vp
Oven Data kernel-param-vp
Display Prompts kernel-abstract-vp
Light optional Lamp Interface optional
Microwave Oven | kernel-param-vp light : Boolean
Control
Turntable optional Turntable Optional
Interface
Microwave Oven | kernel-param-vp turntable : Boolean
Control
Beeper optional Beeper Interface | optional
Microwave Oven | kernel-param-vp beeper : Boolean
Control
Minute Plus optional Keypad Interface | kernel-param-vp minuteplus : Boolean
Microwave Oven | kernel-param-vp minuteplus : Boolean
Control
Oven Timer kernel-param-vp minuteplus : Boolean
Oven Data kernel-param-vp minuteplus : Boolean
One-line Display | default One-line Display | default

Interface
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FIN3N9 2.2 FRAENIANINTBNNNSTUFE T UTIIAUAN HIUL/ARTA [1] (sia)

Feature Name Feature Class Name Class Category Class Parameter
Category

Multi-line Display | alternative Multiple-line variant
Display Interface

English default English Display default
Prompts

French alternative French Display Variant
Prompts

Spanish alternative Spanish Display variant
Prompts

German alternative German Display variant
Prompts

Italian alternative Italian Display variant
Prompts

Tusnaen s iuesnuanEUe/Aa4 Usznavlilfae
& Y = o =y vl y %
- Aanmante (Feature Name) RAaAmanHnzh lfiin1ssvy iainaAanuiednis

o

- UszinnAnansme (Feature Category) Anlszinnaasnmdnniziatfoamii

warelszinnlun aruaneueiall AruaAnEULAAAaN AMANEIULNINIAGN ADIANTILL
v 1
ANUAAT AMUANHIUZAUADNY uazAMAN Iz TNl T9lupuanEuenIvaantn
AanUziTuALFENE AzgnuansAaeiA19 default
= A A
- 1aAANA (Class Name) ARTRUBIAANEA
- dsziannisiinauanldluneasaaid (Class Reuse Category) ALlszinnaes
) o v 1 = 1Y o v 1 e

nstnaunn i ndasspanadadfoaiunaralszinnliun inafiuanaia (Kemel Class)
AANEFALABN (Optional Class) AaauLl9Els (Variant Class) Aan@u3ane (Default Class)
LABFUAAAIANNNITAINUAAY (Kemel Parameterized Class) Aa14692.aan7ANNg
ANMUAAN (Optional  Parameterized  Class)  AaNaulsdunini1sn1uuaa (Variant
Parameterized Class) Aangd138n8N0n19nMuAAN (Default Parameterized Class) 1A85
WAARIAUNNGTTN (Abstract Kernel Class) AANAFILARNUINETIN (Abstract Optional
Class) LAajiuananagzilossn (Concrete Kernel Class) manasalaangilssss (Concrete

Optional Class) ARN@LL9EU3L5991 (Concrete Variant Class)
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a (4 A | a rd‘ [ dl
- W19 NLAB5URIAANE (Class Parameter) AaA W RIAas R TILNEaw e I3

a A o
Ganldnnaney

2.1.2 Lmumnguﬁmma (UML)
[~3 Qi dl v (% a o dsj %
LLNuﬂW‘ng]L’ﬂllLL'E]ZW]LﬂﬂQ%ﬂﬁﬂUﬂﬂuQ@ﬂuﬂﬁzﬂ'ﬂUiﬂm’lﬂLLNuﬂ’lWqu]Z\iLﬂ’& (Use Case
Diagram) LHUNTNAAE (Class Diagram) WHUNIWALANTN3E (Statechart Diagram) Wag

e AR (Sequence Diagram)

1) LLNuﬂ"IWﬂﬂLﬂﬂ
= A Y a . d
LLNuﬂ’]W%@Lﬂ@ AR LLNuﬂ’]WV]LL@le’H‘ﬂﬁU’]El?ﬁUU ToULERE ‘V]ﬁ‘@ﬂ@qféﬂ:mﬂ

TuunuN N ALAR Y NLAAIAIA 19 TugLR 2.7

subject boundary-—

Cellular Telephone &~ subject
O / Place \ / Place
_ —uhone cal%(- et vy \conference call
\
S | ~—
Coliar extend relationship
network ( p
act{;r / Recenve\ I“\ Receive
é /\ phone ca’u//(‘ P additional call
[
‘\b \\__ \‘\\ // —
O o

_ use case

e 4
\»_

917 2.7 uunngaAg [2]

v
Tuunun wgaaiasflsznaumssialilil

o

gnda9nuNaNT TN

)8

- éﬂﬁ‘xﬁ’] (Actors) A9 B’ﬁL
1 ¥

- adLAd (Use Case) A Nanssnilfindulusyuy

1 [
o o ca a

- AMNANNUE (Relationships) A8 AMNANNUSNINATUIZWINNUEALADS

o o &

ugaLAa vsaszndvgapanugaaa Tasaudunusdutsaanidunaalssinnlfun
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o o &

ANNANAUFLTIAUNEA (Generalization)  ANNANNUSWULUTLADY (Include)  WAY
ANANANUSLLLYENe (Extend)

Tudounaanisniananandnsiranfiafarilassasierasunuganan

=

LANANANUNWNINALAAUNFTIREHAN 0L AU 2.8 uazgh 2.9

«optional»
Set Time of Day

/I\
\/

User Timer

«optional»
Display Time
of Day

«oplional»
Cook Food
with Recipe

917 2.8 Fatwgananaiiig wazadnadalaen [1]

Suppl itr\

«alternatives
Send Invoice

aalternatives
Bill Customer

g'ﬂﬁ 2.9 FaeagALAALARILLA Lmzf;_ulmmwmﬁ@ﬂ [1]

TuwaunmgaLrassnaniusiarlansuzafnaadiugananallusass
1 dl 1 v = o a |
douuansnaiufine azinisnuaawasianil (Stereotype) lunisuenilszinnaesyawna
98 3 Uszinmliun galnaaiiua <<kermel>> gaLAAFILADN <<optional>> LATLALAR
NNLAAN <<alternative>>

4 1 !
wananil ludouaesAnasunagawnadeuansisangaiaadiolldslugana

[
a a

AngNaRS Al dunisANNIAngaraLnflfuitszinnnistiinadusnldlua (Reuse

category) wazdauul sy (Variation point) A NANHMLLAINNTN 2.3
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FIN3199 2.3 FRatN AT LNALARAENRRSTTU [1]

Use case name:

Cook Food.

Reuse category:

Kennel.

Summary: User puts food in oven, and microwave over cooks food.
Dependency: -
Actors: User (primary), Timer (secondary).

Precondition:

Microwave oven is idle.

Description: 1. User opens the door, puts food in the oven, and closes the
door.
2. User presses the Cooking Time button.
3. System prompts for cooking time.
4. User enters cooking time on the numeric keypad and presses
Start.
5. System starts cooking the food.
6. System continually displays the cooking time remaining.
7. Timer elapses and notifies the system.
8. System stops cooking the food and displays the end message.
9. User opens the door, removes the food from the oven, and
closes the door.
10. System clears the display.
Alternative: Line 1: User presses Start when the door is open. System does not

start cooking.

Line 4: User presses Start when the door is closed and the oven is
empty. System does not start cooking.

Line 4: User presses Start when the door is closed and the cooking
time is equal to zero. System does not start cooking.

Line 6: User opens door during cooking. System stops cooking.
User removes food and presses Cancel, or user closes door and
presses Start to resume cooking.

Line 6: User presses Cancel. System stops cooking. User may
press Start to resume cooking. Alternatively, user may press Cancel

again; system then cancels timer and clears display.

Postcondition:

Microwave oven has cooked the food.

Variation Points in the Cook Food Use Case
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519199 2.3 FatNa AR LNtIRIAARANINARTTUA [1] (sia)

(1)Name:

Display Language.

Type of functionality:

Mandatory alternative.

Line number(s):

3, 8.

Description of functional:

There is a choice of language for displaying messages. The default
is English. Alternative mutually exclusive languages are French,

Spanish, German, or ltalian.

(2)Name:

Weight Sensor.

Type of functionality:

Mandatory alternative.

Line number(s):

il

Description of functional:

Cooking is prohibited if no item is present. The default is Boolean
weight sensor, which indicates if item is present. Alternative
mutually exclusive variation is analog weight sensor. Analog weight

sensor provides weight of item.

(3)Name:

Heating Element.

Type of functionality:

Mandatory alternative.

Line number(s):

5.

Description of functional:

Default is a one-level heating element: high power level. Alternative

is a multi-level heating element, with high, medium, and low power

levels.
(4)Name: Power Level.
Type of functionality: Optional.
Line number(s): 2.

Description of functional:

Microwave oven has power level buttons for high power (default),
medium, and low. User may select the power level. Requires multi-

level heating element as prerequisite.

(5)Name:

Display Unit.

Type of functionality:

Mandatory alternative.

Line number(s):

3,4,6,8,10.

Description of functional:

Default is one-line display unit. Alternative is multi-line display unit.

(6)Name:

Minute Plus.

Type of functionality:

Optional.
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F1N9°99 2.3 FRatNIANTLN-ALAAAENARSTTW [1] (Fia)

Line number(s):

2,6.

Description of functional:

User may press Minute Plus, which results in one minute being
added to the cooking time. If the cooking time was previously zero,

cooking is started.

(7)Name: Light.
Type of functionality: Optional.
Line number(s): 1,5,8,09.

Description of functional:

If light option is selected, lamp is switched on for duration of
cooking and when the door is open. Light is switched off when door

is closed and when cooking stops.

(8)Name: Turntable.
Type of functionality: Optional.
Line number(s): 5, 8.

Description of functional:

If turntable option is selected, turntable rotates for duration of

cooking.
(9)Name: Beeper.
Type of functionality: Optional.
Line number(s): 8.

Description of functional:

If beeper option is selected, system activates the beeper when

cooking stops.

TuAnesLNeyaAAANENARIWI [1] Hdautlsznausinge A3l

(2
o A

- Use case name Aa %@mmgmm

LULNGLADN

Reuse category Af sZLANTa9g/alAALTY LULLABTIUA WLLIFIIASN 1138

Summary A A1BFLNEAUT] 1B4EALAS
= Aoy Ay o
Actors A8 LAAANHANE AL ALAS
A ] dl =® 49/ 1 o o dl
Dependency A9 A2uNLANDNNNITUFRNALAILYALAGDY
ays I dl dl 4 @ a ' QI o
Precondition Ae RewlasieuiluasineniEunisinanuzesgana
Description A8 #9UNaFLNAIALNNINNUIBLLALAA

Alternative A9 N9ARNTNANNNIONATUIUAINNNINNUNAN VB ALAR




21

e A A Ay @ a 1% o
- Postcondition A RawlaffiasiluasmaiainaunisiienuaedgdiAg
. . . A ] o dl = & o dl 1 o 1
- Variation points Aa dauudsdunuanieferiduanunsneiueenldluwsas
ANVTNUDIANLNARATUN

Tudauutlariu dalidautsznausine Al

A dl ! s
Name A9 Taaad2uLl9iu

- Type of functionality A8 UszinnnisnneutesdanuLloei

Line number A8 MN1ELATLI9YIA lWAIBTLNELALAGTILIANDINTTIALAY L
wilaeu

Description of functional Af ANBBLNENNIN1NNKLBIE 1L 75

2) WHUMWARA
LEBNWARNE AD LUBNINAILAASINNANAATE UATANANWUEscuINaiaeIngy

Al Tnaunun wasatazgnldluniseanuuuscuuaaatinalugiy 2.10

== I Company composition

class 1 .k "
. | 1..* e multiplicity 1. I name
= =
Department Locationh Office @
4P name:Name [ | address : String
0.1 phone : Number
association
role constraint generalization
2R K
\. manager \.
member | 1..* 1 | {subsets member} Headquarters
Person
name : Name _—— attributes
employeelD : Integer ¢
title : String //’_, operations
getPhoto(): Photo) / re— -
getPhone(): Number y ntactinformation
getContactinformation() | - - | address : String
getPersonalRecords() -
2, — provided
i A interface
[' PersonnelRecord
dependency | 'axID d
P o employmentHistory ———O
vt ISecurelnformation

917 2.10 ununwAang [2]
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TuukuNnAaaasleAtsznausinge Asie il

o o

- AATA (Classes) A8 NANIBNTANNNANHUEI¥AT (Attributes) wWAENNT

9

ANLUNNT (Operation) $98714

1 v !
4 ol a

- AMNANNUE (Relationships) ABAMNENAUENNATUIZNINIARAT
wtieaanidunanedszinnliun ANdNARSULLNIRG (Dependency) AIMNANWUSULL
NeaWs  (Association)  ANNANWUSITIAUNEA  (Generalization)  ANNANWUSWUL
a9Alszneay (Aggregation)  AINNANAUSuLURIAUsznauNanilu (Composition)

o/ o a o . .
ANANNUSLLILE A A (Realization)

TudauraguaBAINAA AL AL NARS DT Tan A uaFas AN LAN A9
[~1 2 = o a I'd d‘ dlo a [ 3 s
wnileslagarinisnnnunginesis inilinavanilszinnaesp arananuunlna g nansnef

Tnaunauugaazifiunisuaniszinnaainisinaaiandun i lng uazunadauifatlsznm

1
=X

dl 1 12 dl a A A o o dl
ﬂ@ﬂﬂ@’m‘l’]LL‘].N[F]'WN‘V]HTV]IMLL@‘}JW@Lﬂ‘ﬁusﬁﬂﬂﬂﬂ‘]ﬂmgﬂﬂgﬂw 211

«kernel-abstract-vp»
«entity»
Account

# accountNumber : Integer
# balance : Real =0

+ open (accountNumber : Integer)
# credit (amount : Real) {abstract}
# debit (amount : Real) {abstract)
+ readBalance () : Real

+ close ()

917 2.11 Fratisaaaganans el [1]

Tudnuaasdansdnise (Class-Responsibility-Collaboration Card: CRC Card) [3]
o o a o s 6 e 1 = = e ul/ A a
@Wﬂ?ﬂ@ﬂﬂﬂ@ﬁﬂmsﬂaﬁﬂwmLLrJﬁ‘ﬂtLLﬁ]ﬂﬁﬂﬂ@’]ﬂeﬁﬂ’]ﬁ‘sﬁﬂ’]ﬁ‘ﬂﬂﬁiﬂﬂﬂ@ﬁ\lﬂ’]ﬁ‘ﬁ‘zuﬂ3‘5Lﬂﬂ%ﬂx‘m'ﬁ‘

Pnausn 1 lvd wazutinnluiadnaiadu sasnag19lun19n 2.4 waran9en 2.5 daflu

6 al el s =
n1stlszenAanndanfanifaluLLnG
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Class Name: Class Reuse

Category: Application Class Category:

Description:

Associated Use Case:

Responsibilities

Collaborators

dl o/ ] = o= g % o
FM1TNN 2.5 AIRENNTRANTENITA (ANUNAY) [

3]

Attribute:

Relationships:

Generalization (a-kind-of):

Aggregation (has-parts):

Other Associations:

3) WUUNINRLANTISH

(¥ A dl Y a all
LNUAINALANTITA AR WNUNIWA M atulan1sidaauulasainaniuy

d’ = dl o
uuﬂﬂ@n@mumuammqma

Q

(State)

wasuulasaniuy Assineengluglin 2,12

initial state

b

transition

ringing /
g
completion

transitions
sendFax —

hangUpe-_|

Transmitting
o

/

error
/ prianeportJ
action —

state

1
=]

AILAR

@ceiving

nested state\

\

headerOk

Connected Processing |

\\\< . %eckSumOk
| > event |Cleaning up [}
. event

entry / pickUp (7’ aevon
wit / disconect &

composite state

919 2.12 urunIwaEnTI3a [2]

MutangAnssy wazenlalunig
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Ty AR TS aTesAlesrneusssely

- anusBuey (nitial State) A2 anNuzEuLINITAY

- dnnuUzAaUy (Final State) An mmuzzgmﬁwm@ﬁmq

- A7z (State) B ADUTIBITAYIDILIAATANTTN

- NFIURTU (Transition) Ad ﬁﬁ‘wMuﬂ%ﬁLﬂ?]lﬂmmmz@muﬁﬂgjmmu:ﬁ'u

o A o‘d‘ [ Y o a dl
- wen1gal (Event) Ag WA saiim lidngiinnisilasuanue

A
4) WHBNWTELAIUT

WEUNWTLALE Aa WHUAINATE U288 UNERANTINANNATALABILIAN

o o G

. . . . dj (<1 Y & K a o 1 [
(Time-ordering Description) eﬁ\‘]L‘]Jumilmmlumumma‘ﬂg@uwuﬁ UTTNINWIANTDIANA

'
cal a

pANAIAUTadMe N inAATIY Tnad1AuaIiuazunufaadtyansninisdelianands

wandlAatinataian pasaasinelugili 2.13

u



25

bank : Bank theCheck : Check account : CheckingAccount

| | |

s
L [

I

getamount { ) . I

|

|

|

—u |

amount

S |
|

|

|

getBalance ( )I
l U
bal
.. alance
{
addDebitTransactjon ( check
Number , amaount )

h 4

alt

|
[balance == amount]

h 4

[
I
storePhotoOfChecK ( theCheck ) |
I
I
[

addInsuFﬁent%nAFee ()
T

noheRequnedChedF { theCheck )

_|

k 4

returnCheck (ﬂﬂec+eck )

| Ak
i [ |
l |
in | |
917 2.13 urunndaawd [4]

Tuukun wWaRauilesRtsznausiie] Asstely
¥ o I wd‘d‘ 4 v a
- gnsevih (Actors) Ae fiNeadiesiufanssy

. A ndl a K a =< n&l o

- A7 (Objects) An qmqmnmumﬂummmumq NBARUAURAINITNTENIURN
[ 3
BNIENT

¥  aa . . A Y a A o 1 o
- L@udIm (Lifeline) Ag VALLLAANTIANTBNITANNDLUDIIA)UBIANTEA
! ¥
- H29NNTNTTAY (Activation) AB AAENEAU UAzAAAUAATEIUFAAZIAD lUTA9TENINg

|
o o o o

1% A 9 ° ~ o o A < =
- ABAAINA (Messages) AR m@ﬂqqﬂﬂ’]@\i‘w?@ﬂ’]?@qLuuﬂqﬁ‘wqmﬂﬂuﬂﬁ\ﬂﬂﬂﬁﬂﬂqmq

q

= =] Y v ¥ :/’ [ = ¥ 1Y 2 o
NBUN LWﬂiﬂQﬁ]QWLLﬂ UIRAITHNUUNTENIFATH Nﬁ@’]ﬁlﬂﬁ‘ZLﬂVleﬂLLﬂ JaanuuuLdlavla
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(Synchronous Massage) damanuiuuesTelatia (Asynchronous Massage) Lasdamnany
RALNAL (Return Massage)
- mensevinmelumaiag (Self-delegation) A8 NIV UAZAUATKNARNEN8 l1
Faesdngineanii
- NN9E5NS Lmzmmu"fmq (Start and End) A mmgﬁf‘%‘if‘fmqm@\mmﬁum
v - A oo o . v o A
mﬂﬁlmn@m‘i‘a\mu\m WalHEN19INNIULNRENY LL@m‘umf;mqﬂjmﬂmmuumﬂimmmu

wiadunan wazliimanuatuluianssniiuan

1 (%

- . 4 oA o A o A4 Aa & P e A
- aLaan (Alternatives) Af N@uLLTﬂ’]?VVN’]ucV]L‘]JLW]']\‘]L@@ﬂmLﬂﬁmuﬁ‘zﬂqq\‘]qmﬂVI

Q

dafianlnu

a A

o e . o dl @ A dl a dy | [ %
- AILaan (Options) AB LQ@M1°].Iﬂ’]‘J‘V]’1\‘]'W‘L<LV]L‘1JMV]’]\‘]L@@ﬂL@W’]zV]Lﬂ@?.Iu?%VQ’]\‘]Qﬁ]Q
Ay <KX o
NANUBAAITNOINU

A A o

- N159UNAY (Loops) Aa Hawlan19miauug inaTusrdnednaidedianannig

q

[~ ¢ &
2.1.3 @ANGLANLAR
wWndienuaa (XML) [5] €an1ann Extensible Markup Language @iflunns
wsndldusunisldanuialy Waunlae World Wide Web  Consortium (W3C) Tagii
& dl 3| QI dl Y a 1 o dld 1 o d”u/ dl [~
qailszasmnalilu dsien lifasaiuluszuundanuuansnaiu wanainudanaiiu

Augnlunisatiantsannindlianiznisandunile iendianueaimuinianueaaLs

]
=2 1

Waa (SGML) dveiad1a1n Standard  Generalized Language Markup Language Tag
[ v Qs v v < T @ P2 dl v 1 d"
paudasliiiipnududeusniesas iandfiduuealdluvanidaaudeyassndiapseg
paNRIRINLANFNNTY Lazitiunisuanilaaudiayanudumasiis
dndienuaniiunisnlfifiudouniuieys Tnsaruisanmusdiauin (Tag) way

Tawanidag (Attribute) lARINAINARINIIRNEaTIvananEndEuuea Adiulenans

dndiduuasasiilundlndiananu (Text File) atianils nHuAnitle wazuintlansaudayals

1 |
a o A

n3ena1awinil Mlienansendiauweagnlilunisiaseiusruunsneii iesainaay

e lunras1aenans nistangnnendieunealildenu azaulanadayanoniufqsnin

u u

w1 nndn Assetsreadndidnuenliuanslilugli 2.14
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<7xml version="1.0"7>
<SCHEDULE>
<DATE>July 3, 2003</DATE>
{STATION>
{NETWORK>CBS</NETWORK>
CCALL_LETTERS>WCBS</CALL LETTERS>
{CHANNEL>2</CHANNEL>
{/STATION>
{STATION>
{CALL_LETTERS>WLNY</CALL_LETTERS>
{CHANNEL>55</CHANNEL>
</STATION>
{STATION>
{NETWORK>HBO</NETWORK>
{CHANNEL>501</CHANNEL>
</STATION>
</SCHEDULE>

2119 2.14 FatNaangnendauLaa [5]

4

214 NISAUAURITAULNA

v A

NN9ALAUENTAUINA [6, 7] WluiFaaineadaaiuni179Lawe N199ALNL N1IIANIT

= U o o =3

warnisdintediayaansaumalaalunistiniaue waznisaniuazinliiag lugdng 19w

u

¥ K dl dll o [~ a v as
arnnradindeasaumanaulalugduuunde  Inglunisdniiuarinisaseaanislunisg
¥y K dl Y Y6 v - 4 dl % 1 <
dinteansawmaive 5 1 uannsadiiddieyananlaliiatinsniia lunszusuniaig
1% A Yy o dl a A b4 v v dl % A
AuPuArlddan1nin (Query) NfinarnANaulavizanINAaIN1seE lENULNa AUAL
ansaunanlfiivsaunliineneuanesnansieanisaeedldaulnaazinszuaunisly

nsfuAuAnsaumAlugLn 2.15

e User Text
| Interface
i user nesd 1,10 Text
i Text Operations
! 6,7
i logical view logical view
i {Juerv ¥ - DEM
| < Index & svlanager
user feedback Operations g Module
5 o 4
query inverted file l
Searching |4 /,Inujex\\\ .
] \‘\__ _,// _— -
retrieved docs
Text
: Database
Ranking
ranked docs . - s

g7 2.15 n3ruaUNIINIIAUAUANIAUNALE]
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b2
o

TUNILUIUNNINNI AR LLAZAUALANANT NI eIA IR ARITL

1) N159IUSINBASARLALLANES

£ A

Tunsdpfivuazsusnenans Anasiienansisnniulilugudieyaded

sUuunupnsiumnanEy wazlaseaieananisdnLivlawn

o o

1. AN9IALALIEILEY (Linear List) {lun139pAuidaneia99n191

fayaunmevsanuiluany wnarsnuinauazaAunew uazlen A9 NNINNAIaEAALALN

a1 B9l 1A e uANAATYI BN AN TUTRANNANAL AR SN e

~

2. NIAAALWLLE89aY6L (Ordered Sequential Files) tHun13damuAin

o %

NRANEUrARRLNNIAARUITLEL WHHNTEEIRIALTA9ANATATNANAIATYLINIBEN

WTANNIIAALNLEENAINAIEN S Tun19aa i UuULTaIal AN NNINNGINIFAALAL

WUUIEOEE uAa NN TAUAWand121H29A15IN91INN TSR ALATNAINNANATY LD
A o [~3 a o o

LANAIVERNAAL FeNANNFEN 1

3. NNPAPLALLLLATH (Indexed  Files)  lun1samAuninigban

aAtyun M lunnsdmiiu wazdinnuenatsnlAdnAmyiiu

o

2) N1SAUAULANANS
n1sAuAWengIs [6, 7] Bufiuanglieunidiafininainanusiesnisaes

{1971 nasantiuicunszuaunsaiiunisdiaasnineaclldanssuaunisnisauiinie
o 9 o N vy o dl Y a o :/1 =3 o v o o 1
ANDH (Query Operation) annliilAdaA1n unufiase ndsantiufiazindannnaangnn
P4 ] v A dl vy A o P 4 o [ alall v v
dingnszuaunisAunn MnszuaunIsAuAuazinfssaLmeudaA 0 niuAaingsnels
danseiuienanslanliifusausnlilugulieyameliflfasaninaninacinsiesnises
6 ¥
A5 NN

3) msusziiiuilsc@nsua

19192 AU s AN BN ATBINFAUAUAINITD AU LFANNATZAN (Recall)

o

1 o .. 1 dl a . dl aaal [ dal
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<UseCase Rbstract="false" BusinessModel="false"™ DescNamelolumnWidth="0" DescValueColumnWidth="0" Id="nLt4l2yGRgACIgni™
<Stereotypes>
<Stereotype Idref="JiZ4L2yGAgACIgmA" Name="Uselase"/>
<Stereotype Idref="ReT4L2yGERAgACIgoC™ Name="optional™/>

</Stereotypes>
<TaggedValues>
«<TaggedValueContainer Id="nLt4L2yGRgRACIgnl" Name=""3>
<ModelChildren>
<TaggedValue Id="nLtdl2yGRgACIgn2" Multiplicity="Unspecified™ Name="Lewel" PmAuthor="Ig
<TaggedValue Id="nLtdl2yGRgACIgn3" Multiplicity="Unspecified™ Name="Complexity" PmAuthc
<TaggedValue Id="nLtd4l2yGRgACIgn4"” Multiplicity="Unspecified™ Name="TUse Case Status™ Fr
<TaggedValue Id="nLtd4l2yGRgACIgnS" Multiplicity="Unspecified™ Name="Implementaticn Stat
<TaggedValue Id="nLt4lL2yGRAgACIgn&™ Multiplicity="Unspecified™ Name="Preconditions™ PmAu
<TaggedValue Id="nLt4l2yGRgACIgn7" Multiplicity="Unspecified™ Name="Post-conditions™ PFm
<TaggedValue Id="nLt4l2yGRgACIgnE™ Multiplicity="Unspecified™ Name="Author" PFmiuthor="I
<TaggedValue Id="nLtdl2yGRgACIgn9"” Multiplicity="Unspecified™ Name="Rasumpticns™ PmRuth
</ModelChildren>
«/TaggedValueContainer>
</TaggedValues>
<PrimaryRctors>
<hctor Idref="0924L2yGAgACIgnI™ Name="User",>
</Primaryhctora>
</UseCaze>
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Use Case
Category/
Feature Variation Variation Point

Feature Name category Use Case Name Point(VP) name
Microwave Oven common Cook Food kernel
Kernel
Light optional Cook Food vp Light
Turntable optional Cook Food vp Turntable
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FN9°99 3.3 FatIANINNTsIusaiuBasA AN Y/AdaRaLLU WA e N (sin)

Feature Name Feature Use Case Name Use Case Variation Point
category Category/ name
Variation
Point(VP)

Beeper optional Cook Food vp Beeper
Minute Plus optional Cook Food vp Minute Plus
One-line Display default Cook Food vp Display Unit
Multi-line Display alternative Cook Food vp Display Unit
English default Cook Food vp Display language
French alternative Cook Food vp Display language
Spanish alternative Cook Food vp Display language
German alternative Cook Food vp Display language
Italian alternative Cook Food vp Display language
Boolean Weight default Cook Food vp Weight Sensor
Analog Weight alternative Cook Food vp Weight Sensor
One-level Heating default Cook Food vp Heating Element
Multi-level Heating alternative Cook Food vp Heating Element
Power Level optional Cook Food vp Power Level
TOD Clock optional Set Time of Day optional

Display Time of Day | optional
12/24 Hour Clock parameterized Set Time of Day vp 12/24 Hour Clock

Display Time of Day
Recipe optional Cook Food with optional

Recipe

F1979% 3.4 Aet1ennsenIsTuseiuaesAudntuz/AanauLLliddaAnn

Feature Name Feature Class Name Class Category Class Parameter
Category
Microwave Oven | Common Door Sensor kernel
Kernel Interface
Weight Sensor kernel-abstract-vp
Interface

Keypad Interface

kernel-param-vp
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Feature Name Feature Class Name Class Category Class Parameter
Category
Heating Element | kernel-abstract-vp
Interface
Display Interface | kernel-abstract-vp
Microwave Oven | kernel-param-vp
Control
Oven Timer kernel-param-vp
Oven Data kernel-param-vp
Display Prompts kernel-abstract-vp
Light optional Lamp Interface optional
Microwave Oven | kernel-param-vp light : Boolean
Control
Turntable optional Turntable Optional
Interface
Microwave Oven | kernel-param-vp turntable : Boolean
Control
Beeper optional Beeper Interface | optional
Microwave Oven | kernel-param-vp beeper : Boolean
Control
Minute Plus optional Keypad Interface | kernel-param-vp minuteplus : Boolean
Microwave Oven | kernel-param-vp minuteplus : Boolean
Control
Oven Timer kernel-param-vp minuteplus : Boolean
Oven Data kernel-param-vp minuteplus : Boolean
One-line Display | default One-line Display | default
Interface
Feature Name Feature Class Name Class Category Class Parameter

Category
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P399 3.4 FRaLNIANINNNTIusanuIaIAANEuY/AR LU IWATa AN (sa)

Feature Name Feature Class Name Class Category Class Parameter
Category

Multi-line Display | alternative Multiple-line variant
Display Interface

English default English Display default
Prompts

French alternative French Display Variant
Prompts

Spanish alternative Spanish Display variant
Prompts

German alternative German Display variant
Prompts

Italian alternative Italian Display variant
Prompts
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Usecase
Sequence
PK |UsecaselD
PK | SequencelD
1 UsecasoNameo
SequenceName UsecaseNamePath
SequenceNamePath UsecaseDescription
FK1 |UsecaselD UsecaseDescripsonPath
1
Foature FeatureUsecase
PK | FeaturelD 1 |PK |EcatureUsecaselD
FestureName FK1 | FeaturelD
FeaturePath FK2 |UsecasolD
1 Class
PR—— Starichart
FeatureGlass | PK |SlaselD
PK | StatechartiD
PK | FeatureClassiD | 1 ClassName . 1
. ClassNamePath StatechartName
FK1 |FeaturelD CRCCard StanichanNamePath
FK2 |ClassiD CRCCardPath FK1 | ClassiD

3.13 grudeyan I EAALAINANALESZNI N AMAN HOIL/MNUN N UAZAINANRLS

TN UEUNIN/LHUNN
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Usecase ALT03ATBUHUNNEALAS LAZAIBTLNELALAA
Sequence ALL03AUIUHBNINAIAL
| b4 o
Feature dudeyareenuansne
[~3 P4 = o) o
Class ALTRYATBUHUNNANE UAzTe15TN150
Statechart ALAYATRIUNUNINALANTIT6
FeatureUsecase A

VL AANNANAUFIENINIA AN DL TLUNUN N ALAA

FeatureClass
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m1379% 3.4 Tagea1edinyareenisns Usecase

ADAAN UL QLG S Gh
UsecaselD ASVANABIFNTIN int PK
Usecase
UsecaseName %@mm%mm@ varchar(500)
UsecaseNamePath ﬁ@ﬂqjmqmﬂ@ varchar(700)
UsecaseDescription ﬁq@“ﬁqu%mﬁ@ varchar(500)
UsecaseDescriptionPath ﬁ@@immﬁq@aﬁuqﬂ%m varchar(700)
LARA
dl v v
A1919N 3.5 Iﬂ?ﬂ@?”lﬂ"ﬂﬂﬂ;l}@“llﬂ\‘i[ﬂ”l?’]\‘] Sequence
ARUAN Y PR HGLL) 7R Asl
SequencelD ATUANUBINITY Int PK
Sequence
SequenceName TRUDILNUAINT varchar(500)
s
LA
SequenceNamePath ﬁ@gmmumuﬂqw% varchar(700)
s
LA
UsecaselD ASVANABIFNTI Int FK
Usecase
dl v v
A19NN 3.6 Tmmmwﬂgmmmi’m Feature
ADAAN UL P EIGHL) ) Gh
FeaturelD ﬁffug\‘i’ﬂm@qmqmq int PK
Feature
FeatureName %@m@qqmg‘{ﬂymg varchar(200)
FeaturePath ﬁ@ﬂm@qmﬁmﬁﬂymg varchar(700)
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ADAAN UL PR HGLL) 7 Agl

ClassID ATMANUAIMNTI int PK
Class

ClassName %@mmﬂ@q@ varchar(200)

ClassNamePath ﬁ@@:m@qm@qm varchar(700)

CRCCard %@mm%@qﬁnﬁm varchar(500)

CRCCardPath ﬁ@@:m@q%@ﬁ%ﬂqﬁ“m varchar(700)

P9 3.8 Tnsesinediayatessing Statechart

ADAAN UL 1E1aZ1DUA ) Gh

StatechartlD ASUANARIFNTIN int PK
Statechart

StatechartName %@m@qmmwﬁqﬁfm varchar(500)

StatechartNamePath ﬁ@ﬂmmmmmmﬁm varchar(700)

ClassID ATUANUAIANII int FK
Class

p9197 3.9 TAsaainedieyaresanne FeatureUsecase

ATUAN LY PR HGHL) 7R Asl

FeatureUsecaselD AUANUBIFANTI int PK
FeatureUsecase

FeaturelD ﬁﬁuﬁ’ﬂm@qmqmq int FK
Feature

UsecaselD AUANABIATI Int FK

Usecase
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ADAAN UL PR HGLL) 7 Agl

FeatureClassID ATUANABIFNTI int PK
FeatureClass

FeaturelD ALTVANURIFTS int FK
Feature

ClassID ATMANUAIANT Int FK

Class
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41  FNINBHIARANN LT LUNITWRIUILATDIND

anuaadeni i lunswaunirresdaiineaydansasielys
1) aEAnIS (Hardware)
- Lﬁ%m@uﬁqmﬂﬁuuiﬁmﬁﬂ (Notebook) nuagiLlszianadunanaingle 2.53
AnzL&@sn (Intel Core2Duo 2.53 GHz)
- WisANAd19ad (RAM) 4 Anglus (4 GB)
- afadar (Harddisk) 500 Anglusl (500 GB)
¢

2) danAwas (Software)

- szuuliiRnnsg (Operating System) Tulasaanyidulnad 7 (Microsoft Windows

- Tisunsudisniiy 1afa 1na5du 6.9.1 (NetBeans IDE 6.9.1)

- TdsunsaRaanislad rasdu 8.3 Aanyilf BAdu (Visual Paradigm for UML
8.3 Community Edition)

- g’m%g@mmmﬁm@@ 183U 5.5.16 (MySQL 5.5.16)

- Tsunsnlutpsnansiaan @ 2007 (Microsoft Office 2007)

42 Taseasnsusalszarunugliransasiia
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LULRNARNAINNABINITLATNITIATICHAN AR A T TaN AT a5 USRI LHNWATN
. , . oo e e e .

d2u1lsznau (Component Diagram) Builun i lduanspinduiusresdautlszneusiiee
Tuszuudantaan i ug NI AALLLLAN AN AN NADINITLA LN TILATILTAN LA A DU
FaNFL0F LAZAIUNITALALLLLANAAIAINARINITLAZNNTIATIZ AR AR T man A s

Tnaununndautlsznavaesdausatscauiug aoarseslanansfanIng 4.1
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