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Requirements and analysis models are models that can be used to illustrate
the features, functions, objects, relationships, and sequence of task of a software
system. Traceability among components of both models help developer identify the
affected components may result from requirements change. Reusing an existing
software components to develop new software with similar functions and features
significantly reduce development time and cost and also improve quality of a new
system. Traceability is one of the important techniques support the reuse concept,
which helps to identify the relationship among software components.

This thesis presents a method to trace the requirements and analysis model
assets of product line UML-based software engineering, called PLUS. PLUS
development can identify the commonality and variability portions of both models in
the form of use case diagrams, use case descriptions, class diagrams, CRC card, and
sequence diagrams. This thesis has applied information storage and retrieval
techniques to the storage and retrieval of software product line assets. In addition, a
query expansion technique was used to improve the retrieval results.

The research phases are composed of three steps: asset storage, asset retrieval
and trace, and asset retrieval and traceability effectiveness evaluation. The relevance
of software asset to user query is used to trace more relevant component results
according the relationship among software components. From our experiment, we
discover that retrieval on asset names and description produces a better result than
the retrieval on only asset name since it yields a better recall and harmonic mean
metric and preserves precision metric. In addition, using query expansion technique
can improve the results of both retrieval methods in recall metric evaluation.
Moreover, the result of asset traceability from our proposed method correctly
conforms to an answer set defined by an expert.
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anenaniusimenAunas (Software product line) WuwwAandsilunisivensduas
nilegnaunnldlml Inednisuendiunaly (Commonality) Ae druiligaudnyazn1siemy

A

| [y | Y h - N | [ A | [y |
S wazdiuuwUsiu (Variability) Ao d@rundanuibuanignsownnsiiaiy lunguues
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gedusitAuduiusiy Fsldanntuneunisinsieilamy (Domain analysis) [1] Tng
Klaus Pohl wazag [2] Widdinauvesaiendndusivoniuas 3nduwuugy (Pattern)
v siageniuIfaInmsldsuuuuiiteg Tunisaisdsvesiinsafuanudeanisianis
Inifugnen

nseenuuuaeNdndaudigevduasauisaldisniseenwuuiisydulea (Unified
Modeling Language: UML) dsnelunsasisuaznisinamudnlasudrwimlduasdiuudssu
IsegnaiiuszAvBnmuazyszdvdna nseonuuumenaniasisendwasilimdnnsesnuuy

gLOULBALTENIT N13BBNKUVIAINTTHAEHARS T gONALIS B DILaANTONSE (Product

Line UML-Based Software Engineering: PLUS) [1]
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(Features) #9A91971 (Functions) Aana (Classes) wazANU&URUS (Relationships) ¥4
druuszneuineg vesweduaifiey suszgndldfunmsiamneondunslminsiaudnuus
waznsvheuadeiuszuudulildunianldedidls euiteddslddumaianisnuses
(Traceability technique) mnatuayumwendwasiidednduuldlual manmsesaziae
seufenuanuae Mendu Aana wavduusenaud1e fnanadn Ianuduiusiuedisls lae
agldmalinnsdaiulagnsAuALEsaEUna (Information storage and retrieval technique)
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AUNSNENanvesUIdeil

dmSudunaun1siteUssnoumgd@IndIunan drunsniunisdaivduning
LUUTIABIAIINABINITHANITIATIENVBIENEHARS e Inediununingaina (Use

case diagram) fiUsznaumleAmManynly (Features) Uaveaiaa (Use cases) WNUAINARNG

o w

(Class diagram) BRUNINAIAU (Sequence diagram) ﬁﬂa%mﬂgama (Use case description)

@ a v 6
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Y
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1 o .. 1 a 6 a . < (% a
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representation)  figndativeglugiudeyavesssuu wdrdwaninadnsiduenarsid

ANUEUIUSAUTA0 Y (Relevant document) 79Ra1AU (Ranking) MINAIAINARIEARS
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(Indexing) %ﬂ%LﬂuﬁummmLaﬂmiﬁgmﬁ’mLﬁ‘tﬂ,‘uﬂé’q%’a%aﬁm%’ﬂﬁumim%wLﬁwﬁ’u%’a

Aouigliladowdiu asuandiiulugun 22 nesuusnasduduneunisinenans

a

wiotoyalirgszuu antdutienaisviedeyausndinazdnn uazirArildunsii
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|
v o A o w

(Stop-words elimination) A8 n1sidamlidaNud A TuTIAIINMINe WY a, an, the,

o
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nasnsnleaziansdudsurstenaisnimiuaatatutamaiuanuinluvities Tngdunoudl
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Y

interface) 31ntusTULAITUILEITAnMlAlUUSEIIaNaTRA0 M (Query processing) Lad
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[

UTaMUTIHUNTEUIUNTUTEUIANALTETUABUNTTAUAY LABNITATUIMAIAIINARIEAGY

o v al a o
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o
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Di=1 Wi jX Wigq
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Wi j Ae untinvesAddgy i Tutenans j
Wigq Ao WntinvesAddgy i Tuderiay

2.1.1.3 UNIUNISUILLAUNA

o/ £ 1l
(% N a & A

TunouliIngUsrasANe InUSEANSHA AUTTOUL AMAINUALNTZUIUNITYINUVBS
v oA Y v v oA I~ v I = =
STUUAUAUANTAUNA LAgnaNNITLAITEUUAUALATTaUNATIRAzAo Juseuuiaunsanaen
N v v Y o l D 1% Y = v 1o v
nasiiianuaenadeiuteauidlideoudiunlaogesing gnasuwiuguasasuiiu

auysal SINvhmMdndudunainsamenalsanuduiusinaunaunaign (3]

FrinnsUTsluNaNdAUDITEUUALAUAITAWNA LALA N1SIIATSEEN (3) A1AIIY
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ﬂ’WﬁNﬁﬂ@ﬂﬂ’mu& "ﬂ 'IIG]EJEI'IQJ']?OLLE!WQ?MW]?VN 3 lanail
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Recall = r = 224 (3)
IR|
. IRNA|
Precision = p = a (@)
. 2
Harmonic mean = — (5)
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Tun1sviMimnssualsndniusigensinag (Software product line engineering) [1] &
TUABUNITYINUTINAU 5 du dandluguin 2.4 Bedsenaumediunisaiauuuinassaiy
ARdN1TaNENANS IwaNALIS (Software product line requirements modeling) #ilgianniin
AMNTauNdniug (Product  line  engineering) @ UN15@5 19 UUT1884N1TILATIZAY

a L2 3 3 s " L . 1 v o
NannuNIRNAWIT (Software product line analysis modeling) @UATATIUUIINDINTG
DONLUUAIINANA UTNTONAUIS (Software product line design modeling)

A2UN19BUNALLUN (Incremental component implementation) WAZAIUVDINIINAFDUAY

WanAua (Product  line  testing) @sdsludaimnsnaasvaisnansius (Product line

(% (%
v Y

engineer) Mifidoyananunsgniniuatluunasdaiiuaiendndamivonduwas (Software
product line repository)

v
a v o
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2.1.2.1 BUNSNIUUUINABIANADINTG

aunswduuusiassnudeinisaenadnsildanduneunsiimnssuALdonns
Tauu (Domain requirements engineering) [1] Aanssumdne vestunouiisensada waz
M3FUTIANNFEIN LT udTlU (Common requirements) wazAudoIn T dud
WUSHU (Variable requirements) v09angnandugieonALls FUNSNLuUTIa0IANABINTS
dwlvgazeglugluuuinassnudnune (Feature model) wavhuudnaesgaina (Use case

[

model) [6] Ineiisneaztdanandil

1) wuudaesnnanuaig Wudwivhbidlddnladneae (Characteristics) Haridu uaz

P ° Ao W a o ¢ ¢ ¢
N38UIUNT (Process) 98953 UU kaghollunuudtaesidfgyluaondniusiaensnas sz
gl dusnansfamnudesnisnaiuisaianlaludla (5]  dwmduanuidedlalduneing

(Package) Mog/luununmgainadufiunuvatnnanyny Auandlugui 2.5

|~ N\~
c
> @maﬂwmg
4’//// \\/\7/ \\\\\
<<common feature>> "

<4
Rental <<common feature>>

Paymen
<<common use case>> o royme t
/’7C * ol T
B “C’@ >
orrow movie — <<common use case>>

<<common use case>> P?\Y money by ca/r/d
_— Retum mowe e
<<common use case>> <<<C0mm0ﬂ use case>>
Reserve movie \Fia\y money by th

JUT 2.5 unanaluuaunmngana Jaduiunuresnudnuue

o

2) wuuinaedgand gawnadun1sseuieuduius (Interactions) seninadiuananse

M3enILY (Actors) fiuseuu (System) loguduitusseninuldnuszuvazesurgluguuuu
Y93a01UN150d (Scenarios) MAnTu dmSunuideilaldununmgaina wasAresulsgand

Wudunuweileddu (Functions) Aananslugun 2.6



14

_
] FeduneyaLAd
<<common feature>>
Payment ke case name | Pay money by card
Beaie category | Cormman
<<COMMON use case>> Surnmary Customer pays money by using paymaent casd
Acter Customer
Pay money by card :
Dependency rclude Login
Precondition Empty ceder list
<<common use case>> | PR
Description 1. Customerirserts card to card machineg.
Pay money by cash 2 Card machine reads card and sant to the
display.
3. System caloulates monay paymaent from
\/‘\/ card,
&
et

U7l 2.6 gawnauarAesusgdinauatnunIngaind adusunuvesilaidu

2.1.2.2 FUNSNHLUUI1aR9N159LA51H (Analysis model asset)

Aunsnduuvinassnisinsgiaglduuuinassdia (Static model) wagwuuIN@ng
war¥m (Dynamic model) Fufunuusiaasiildosuneilasiadauardrfunmsinuvesssuy
lngdunsnduuuinasinsinsevdiulngavedlusduuuveawuudiassaaia (Class model)

1Y

waza1fuNIIVINeU (Sequence) [6] lnadlstaziBendiadl

1) wuudrassrad aanaldidumunuresinglulanuaainuduasa (Real-world) 39
o 9 v v o | | o s ¢ & 2 ¢ a
ilmsdladngeneg ludiuresmsimuigenawls [5] aatae1agnuesinduseudng
a &£ 6 1 o o aw A £ = e L4 < v
Anduluaniunisalingg dunsunuideilaldununineaianasdorsinisadudiunuves

AANa fauanalugu 2.7
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YDIIYNIA

dmowtn |
Class name: Customes |n.-m.. category Common | 10002 | Type Concrate
<<common class>> |, . 1+| <<common class>> Dasonigtion: The actor who rerdsl medias Asvocisted use caren Fertal meda
Rental list Rent Customer Resporsibilies Collaborators
1r v N Sedect rental mers Reral st
Have Sednct reriial Fmaciag

4 Pary Aricandsy
1% h

<<common class>> ARG r
— o |
Movie '

Artributes: I, Mame, Sddeess, Detasl

| Aggregation (has-pathal Bental 51

| | Crther Asvociations

A = s s Y
E‘U‘V] 2.7 WHUAMARNEALAEEDITVNITAVDY FIUUAILNUYDIAANE

o

2) a1AUN1TYINIU AgLERIDeAnIuNTalRiee MAeTuluiendy Nedstieeiuieda

AunazANuduNus sEningmaa dnsuuddedlalduaunInatsuluFILNUA1AUNIT

nuvesraa saandlugun 2.8

<<common class>> <<common class>> <<common class>>

Rental application Rental list

Customer

Movie

1. Customer request rental movie‘}*

2. Create rental list

> 3. Select movie from rental list }

<

4.Sent movie information
P 5. Sent rental list

6. Show rental list

JUT 2.8 urunmadiu Fadusunuvesdidiunsyinuresnad



16

2.1.2.3 mseanuuuaendndudivenduisiaeldeduuea (Product line UML-

based software engineering: PLUS)
n1seenwuvatendndasgenduisiasldadunoansefisoniinda \Wunisadis
[J A Y @ = 1 o ] Y a [ (3 (3 3 a v QQIJ
wuuassiuandliiutsdumluardmiusiuresaendndumgonauas [1] Ineauided
ol awesslelnd (Stereotypes) 1umduunviindoyaduning (Asset types) wo9
LUUTIABIAUADINISLAENTIATIEN Auandlugu 2.9 Tnsanusoawesslelndesnidu 3

[V

a d’J
wiin fiadl
1 ) = & 1 o Ay )= a [y 3
1) <<Common>> unuaunily Fadudrumnaniidediluynudnsoue
2) <<Optional>> unuduuusiunuuiudon deaziivselddnlalunansiue

3) <<Alternative>> WANAIULUIHULUUNIWABN FI98Aadlae9tlo8nilan1ianiu

a [ L3
WNABIAEUN
<<Common>> <<Cptional>> <<Alternative>>
Common feature Optional feature Alternative feature

<<Common>> <<Alternative>>

<<Optional>>

Common use case Optional use case Alternative use case

WHUN AR NUsENeUMsAMn Yz laidy

<<Common>> <<Optional>> <<Alternative>>

Common class Optional class Alternative class

uNUANAANE TUSENOUMIEAANE

<<Common>> <<Optional>> <<Alternative>>

Common class Optional class Alternative class

D —

LEUNINENNU NLEAISIAUNITVINUYBIAATE

JUN 2.9 awesslalndvadnuudnaeinnudeniswasnsiased [1]
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2.1.3 A1 LINLLDULDA

AwLeNGLOULea (Extensible markup  language:  XML) 1Uun1wfinands

LY I

a Ao Yo v = v I | v I !
wasdeantaauliiuteys Fvloyaszgnuensenudius lnglduiin (Tag) Wudwusdu

(%
Y

vosfeya vliusazdiuvestoyavzinisdennumueiiuananaiu nadfududgiaunasdy

AAUA [7]

189378 UL RUAILEUNTNLUUINEBIAINUADINTHASNITIATILNVDIAHNAN N UN
gonAwIsiduniseenuuuaenindusigenduaslagldeduwea udr3sdanenlnd (Export
file) voswuuirassisaedlieglugluuulndiondidunea Melifiiieaiuazainlunisinly
‘3mﬁgﬁuaz%’mmﬁagaiuﬁﬁumaumﬁmﬁu%um%’wﬂﬁ 1IRYALLENIAIBE19LATIAS 19N

¢ & a v a [ ¥ v v
nddukeanlaanmsuUatunun meanaNusenausls deyaunang yana gl wasidu
[y v §f @ a a 1 f @ [ 1 I~
ANNFURUS fagUN 210 wazaunsaesulvduUTENOUYRLaNdIdNLRafINaIeaNI Y 2

[

drunans Al

<?xml version = "1.0" encoding = "UTF-8"7>
<UML:Model xmi.id="UMLModel.2" name="Use Case Model">
<UML:Package xmi.id="UMLPackage.3" name="E-Commerce kernel">
<UML:UseCase xmi.id="UMLUseCase.q4" name="Browse catalog" />
<UML:UseCase xmi.id="UMLUseCase.5" name="Process delivery order” />
<UML:Actor xmi.id="UMLActor.8" name="Customer” />
<UML:Stereotype xmi.id="X.82" name="Common feature" />
</UML:Package>
<UML:Association xmi.id="UMLAssodiation.29">
<UML:AssociationEnd xmi.id="UMLAssociationEnd.30" type="UMLActor.8"/>
<UML:AssociationEnd xmi.id="UMLAssociationEnd.31" type="UMLUseCase.4"/>
</UML:Association>
</UML:Model>

</XMI>

= LY 1 ¢ & =
EU‘V] 2.10 G]TBEJ’NLaﬂGZILaiJLLE]ﬁVILLUaQQWﬂLLNUﬂ’]WQﬂLﬂa
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1) @un3ut (Prolog) Tudiuilazusenausme d@udsena Tduiin <?..2> Wudiu
Uszmelizinniwiendiduueaildiduiestuesls diudussens Muin < .. —> 1Judn
dusuiuideauluniseSuieienans dudrdruniuiersvziinieludnld aunasfita

VKA

2) @rulsenaurauendns (Document element) Tudiuilazuanalasadsnewaawandns
warlduwiin <>.</> UMt unlon1v9enans 31NFeg19UadanalsendLduLaail
anunsaesungleiuin Package fio Aaudnwae, UseCase o flaiduanu, Stereotype Aowiln

a (% 4 . . A 1 v v §f & £
VDIFUNINY Wag Association AD LAUAIUFUNUT LUUAY

2.2 TN Ites
NUITeilafnwuITeNiedTenIuAuNImLe 5 U3 9AUsTAIANENUDY

av o a

NSANYINNUITENLNITDY LINDANYILUINIILAZITANIIY VRIUITBADUNIN LBUNIUSY

Talun15vinaddedlriusyansnmgadu Tngazianisigazidenanuiseiineidadlasanaluil

2.2.1 An Automated Mechanism for Organization and Retrieving Core Asset

Artifacts for Product Derivation in SPL

a v ‘&J ¥ % UA % ¥ & a % 3 U r.:i" 24
MATsdlaLEuanalndnluTR lUNITAS 1A AUAURUNSNENAN (Core  asset) B4lY

(%
Y [

AN YAUEYDI83ANSIUNTINNGULUUIARIRMAN Y TaY WaunsadeAuduiusLay
W@ulteuleansnsiadeudounau (Traceability  links) aesdunswavanluaiondndu

gouAIg [8] 1nTunauURIeY 10991 BTULUIZNIUAIY

1) Msad1eBuningndn (Oreanization core asset artifacts) lagisuusnazyinIssu
AMANYULIINELY ntusiinisutanuuiiaesaudnsusiiunduuesaudnuusia
Audunusiu nelunguussnudnvuzazinisuansdiudniu (Mandatory) Audiuiasy
(Optional) wasusazandnumy aniuldeaulnlad (Ontology) Tumsmandnumediusing

ndemny InsAaanuaeAliazgnisendamitu (Division) Feagldmidulunisminguues

Adnuaelngniawulilutunsusely
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2) MSIMAUEUNSNENSN (Storage core  asset  artifacts) WEI91NN1TIAWU

(% <@ 1 1% o 1 (% px| (Y] [ [ = v
Aadnuareandungu udd asdnquuessnudnuueilaludanulugudeys dedugudeya
Azin1saseANFNNUSURILAaTEIUIBIEUNSNE LU Inherits(D2, A1) afutglaitdiunis
9ONLUU (Design  component) Wu1eLay 2 dunenaindiuaaitnenssu (Architecture

component) %Y 1

3) TURBUNTAUALAUNTNE AN (Retrieval core asset artifacts) JUNDUNITAUAUIY

< <

Aumandunsndigniavld Tnedunindfigniivliszusznevludie dunindmnudenis
(Requirements artifact) @unsndaninunssu (Architecture artifact) duninddiulsznou
(Components artifact) wazdunsnensdinaaeu (Test cases artifact) Fadlidudonloenis
n529a0U0undU (Traceability links)  seninedunindeneg nadnsalfzuanavnvos
Auninduasidudenlssnmsnsadoudounduretusiasnguesnndnuny vdntuisiie

nadnsnlaluasadunuudiaesszand (Application model) wisldlunswannszuusialy

(2 o
a Y o ad

a YA a [ (3 (3 s o/ [ LY QA
\‘]’]U'J"\]‘EJ‘UUUQ\JI Jelaunisnisvesanenansunigendias wasralunalnonludilunis

IRAS1IWALAUANAUNSNENSN SIUNITNITF519ANUFURUS LaZ L AU aUTE9N15MSI19E0U LAY

3

BUAILAFUNSNEANUADINIS AUNSNIAD1UNENTSY AUNSNIdIUUsENaU ulUdsdunsng

%

nstineaay walrbanaansnarursatrlulgluniswaiuissuuselulusuranle waviatinad

nuITeTuillaldnaudnvaziduiunuvesdunsndifissegiaufien Fausiaviiliniseduiy

Y LY

ANWUTIDIFEUNTNGAUADINTIlUTALU Lard1AUITeldwInnTU seLliunadwsnle

FensUsziiuazdrglusesmstiuduradnsinienugndesnioeiiiede

2.2.2 Retrieving Reusable Components with Variation Points from Software

Product Lines

(%
a

NUIVBTUL

o

WEUBNATANTAUANAIUUTLNOUVDIANUNANA U NALISLUNT TN

a (% L (%

nauu g [9]  AuNSwEnanveIulIeuALenas (Documents)  wazlAaluswASY

[y [y

(Program code) Faaonansuazldnlusunsuiimuduiusitusonu snfegratuy diinns
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Y A 4

UAULONA1TAIINABINTS (Requirements  document)  fagladiuvessivaziden

(Specification) 1@nE15N1509NLUU (Design document) waglAnlusunsa

TuanAdeilaldaudnvue Wudduundiulszneu i1eq Tuaendndarigonduas

o

Fagudnvugagldlunisesureilanidusaznisvihauresszuy aeludiudsenoufagiilaidu

Mudruuusiu FeuszneuiegauUsidu (Variation  point) wagdauusiu (Variant) s

[y

dnsudiureinisaual azldvoAra1ulunITAUAUEIUUTZNOUAINE VDIAIBHARN AU

EN

i3 ¢ aa A o a = ¥ U vV o |

#ONALIF I5N13ARILYINNITIUTBUTIBUANUAG 18 UTITEAINLAZEIUUTENBUVDITLUY
tdruszneulvudidranuadieadafiganinasusu (Threshold) fignivualifivzgnuans
Tungldlaviu uazluduaavhefediunisusadiu laldasedn wavAinnuwiug THdud
TANAINTITAVDINITAUAY IABTIINIITNAABUAUTZUUTIUIU 55 FLUU hasiUUAAILIUAY
I = Ay v Py = I a v a X Y o oa X
Wu 0.1-0.6 szNNamlmﬂimgmmmﬁzaﬂamaamLimuf\m‘wmu LAZHIAIAINULN UL LNUUY
L a v o A & v
ANSUAUNILNLTUAIY

1nuddeduil Rdeldiduiuisanudifyvesnisufuvdunsndndnvesansy
HAnAngrensLTuaduientuLUsHY (Variability functional) tielulagdaulsznausige 7

[
Y

anunsaunldlolunswaunssuulng wanstinainisnaziinaendsnfagiganawlsbulelnstu

TailvinAdruveailandunlstuagranortaazinlimunasenduistvdls wasududaadinig
aseflsidundudiumly (Commonality function) ietlelinsiaugendwsluilaseia

TS aziUTEaNS AN

2.2.3 Enhancing Use Case Reusability using Term Similarity Computation

[

NuAdeTuliaueszuuNsIiuLazAuAugaAd LaaiansanaInAuAdIeiuYes
enasNsUsIEIBgaRatuyateyadianglde (101 Tudiuduneunisdniuaginis
a¥19nvll FeraelvaunsaasagavesmnIenINiaIunsasryiuenaIINITUITENLgaAdla

wasanlaneiuaizifunisaianauiynsudiies i e usIUTINLETINWUMIIAMYAIY

(%
19 v = v A

AdnefiueIyaveyinlauianenalsnIsussegaaa antuiaivuadmdnviiuavi
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[

et muaataud s liduLdazaail deundudunsunisaudy tnsazilSeulisualu

]
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2.2.4 Use Case Description Storage and Retrieval for Software Product Line
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2.2.5 A Storage and Retrieval of Requirement Model and Analysis Model for

Software Product Line
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I L4 A a v ¢ o o v o ¢ «
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f7L390 VRIADIUNITUNISIANAUNTNE LA8AINUAIAUNUTIVDIEAIUNITUNAD “Home

customer”

4)  n1sveaenisnusesUssianaunsndilaidu vliadeyailudiuialy ves
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LWARIABUINNELTEIYEY
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reading room
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- - Check customer | - Customer AU FU
account - Selected goods B:J:L%EJTUW@
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- Fine by coupon
- Selling kernel | - Search product - Comment ATIAY ALY
- Selling - View product - User ;;’{Ls?ilmsmzy
management - Comment - Order
product
- Compare product
- Purchase product
- Manage product
- Reading room | - Reserve reading | - Member AU HU
service room - Library ﬁL%EJ%“ZﬂiyJ
- VIP reading - Reserve VIP
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M%@Lﬂgﬂuuﬂaﬂ 0.69 | 0.55 | 0.61 | 0.92 | 0.61 | 0.73 | 0.74 | 0.59 | 0.65 | 0.94 | 0.58 | 0.72
dunsng
Laglﬁl 0.67 | 0.56 | 0.61| 090 | 0.55| 0.69 | 0.75| 0.55|0.64 | 0.94 | 0.50 | 0.65
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5.2 N159BNLUULATIND

5.2.1 N152anwUUanIUnENISUVaILATDIND

dumsiieaue
] ] I3 ¥
' dumuAuuazUEIIaNa druiudoya
ﬁauﬁamafdwuﬂﬂa g E
= LARP TP ME gudeyaunsieaiiuea

mieduseUsraugld
a4 & oo
YpuAspsiioniiaue

U7 5.2 amdnenssuvedniedile

andnenssuveaniesllomimuianansauanslanesui 5.2 Feusenausie 3 du

[

v -
Nane n9l

1) dumsiiaue Wisualewdudiuseuszauiugldeuszuu Wnedldaunsald
a4 A Ao Yo a s = 4 A @ v &
Nnuiasesilendnauslaniuaeuiinesdiuyana tdesrniasediegnimunlviiduwuy

Julauaundatu (Windows application)

2) drumunuiazlszinana Jududiundnveaniosie dnthiiniuauuazlszaiana
M3vhuressyul Nunadudiulszaunussmndunmsihauetasdiniuloya
3) dauiudeya Fududdmsuivloyaresszuy Fgudeyailifounsioafuea

(My SQL)
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5.2.2 \Asaslioatiuayuinly

[y

15035 (Hardware) wazaanmwls (Software) Mhglun1snaluIAIa9ilavasulsed

fisvazdondil
1) Ausnsauas
- sesnBufnnesduyana (Intel core i7 2.75 GHz)
- yeAUE1 (Memory) 4 Anglus
- uduiinuuunda (Hard disk) Aanug 512 Anglud

2) AULDNALIS

1

- IATeslaNAIUlUIHNTNAN®I191DARYUE (Eclipse)

o w Y A

= < = A o o A o
- 98U (Lucene) Wunsasdalunmsviviyiadduasn1sAud

o

o

as < 4{' = o [y o U ¥ o
- B5aun (Wordnet) Wupsesiiolunsmddgydmiunmsvenedediam
- drumuaugudeyadndioidufifl (XAMPP control panel)
- grudeyaunsieafanea (MySQL)

- lulaswaniaania 2013 (Microsoft office)

5.2.3 4UUINaalaya

N"580NLUUINABI7BYATDITEUUNITANNTOEFUNTNIULUUTIABIAINABINITWAZNNS
a L4 a [ ¢ s 4 £ a [ [ v oA [d
Iasenvesanendndungendu lngldinatanisdanuuagnisauAuaisauna 1uns
PankUUTaLakazlATIATIIveIToYARIE T IUTLALTIH NS (Relational  database) @4
anusaoenwuuduLHUN NUERIANEUTUSsEnIadeya (Entities relationship diagram)

1Y
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Product
1 |- Product ID !
- Product name
- Description
1
1.%
Use case
L7 - Product ID L
Class _ Use case ID Feature
- Product ID - Use case name - Product ID
- Class ID 1.* 1" Stereotype 1.*  1.*| Feature ID
il Class name : - Description DL Feature name
Class relation | |
- Stereotype | - Pre condition | - Stereotype
- Class relation ID | _ _ - Description : - Post condition : - Description
-Class ID 1 e b Dae |
- Class ID 2 i - Alternative flow i

Use case and Class relation Feature and Use case relation

- No - No
- Use case ID - Feature ID
- Class ID - Use case ID

o

Sequence

Use case relation
- Sequence ID

N RIS - Use case relation ID

: - Usecase D 1
- Scenario

- Use case ID 2

- Sequence name

- Sequence description

o

JUN 5.3 UWHUAINLAAIANNFUNLTTENINIaYATDITEUUTITAILY

Y

MNUHUANRAAIANTIRUTTENINTYAlUTUN 5.3 ausaeiuienisateyaves
JPUUNY 9 Toyalanemsnedl 5.1 Waza1u150esu1e1easBunvetudazasetayalane

M1579% 5.2 89 5.10 #1948
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Gl Fonn319 A195UY
1 Product masdafiueuasmesunevasanendnsusivonsiunas
2 Feature ATRTRNUAMAN vuzLaTAETUNY
3 | Use case ANTNIRAgARALaYA1EEUNY
4 | Class msdnLiuaaELarE1sEnIIn
5 Sequence MTIALAUAIRUNTTIUYIRANE
6 Use case relation AsRdanuANLdITuSIEINyaAa
7 Class relation AN UANUENRUS ST IAaNE
8 Feature and Use case | m1s1sdmiuanuduiussenindilinesuasgaind
relation
9 Use case and Class MI5RIRNUANLEITUS T gAAaLazAAE

relation

M13797 5.2 1a59a319m159taya Product

Yonmanuns ¥ilg A1B3UNY Ad
Product ID Int (11) SWANGR S ut PK
Product name Varchar (50) HowdnsToui
Description Varchar (250) | Anasunandnsou
3197 5.3 1eteya Feature

Yonmanwns vilg A5U"Y
Product ID Int (11) e GG REI FK
Feature ID Int (11) SARUANYME PK
Feature name Varchar (50) %aﬂmﬁﬂwmz
Stereotype Varchar (50) awoislotndvernadnuay
Description Varchar (250) | A1eSulgnuanye
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Honmanuns yiin ANB5U"Y Ad
Product ID Int (11) SWANENTUN FK
Use case ID Int (11) RVGEGIGE PK
Use case name Varchar (50) %agama
Stereotype Varchar (50) awosslotndvesgaina
Description Varchar (250) | A1@sunegeLaa
Precondition Varchar (50) Fouladrunth
Postcondition Varchar (50) Foulvdumds
Actor Varchar (10) ;ﬂ%

Alternative flow | Varchar (250) | nszuatayanigiden
3197 5.5 M13908Ya Class

%aqmé’nwmz ¥in ANB5UNE Ad
Product ID Int (11) SVANENT U FK
Class ID Int (11) e Gl PK
Class name Varchar (50) Honand
Stereotype Varchar (50) dwesslelndvninand
Description Varchar (250) | fnaguienand
Responsibility Varchar (100) | wihfiannusuRngeu
Collaborations Varchar (100) | n153uile
Attributes Varchar (50) GRIGIGI
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M1319% 5.6 M1319VBYA Sequence
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Honmanuns yiin ANB5U"Y Ad
Use case ID Int (11) RVGRGIGE FK
Sequence ID Int (11) ITHAENNUIUY PK
Scenario Int (2) anunsal
Sequence name | Varchar (50) Fodsuau
Description Varchar (250) | s79agldunanauau
A15197 5.7 miﬂﬁaaﬂa Use case relation

Yanmudnune vilo A1B3UNY Ad
Use case relation ID | Int (11) SMaANNANUSYRIEALAa PK
Use case ID 1 It (11) sviagaLAaT 1 FK
Use case D 2 Int (11) sWaganai 2 FK
15197 5.8 mi’m’faa&a Class relation

Yonmanuns ¥ilg A1B3UNY Ad
Class relation ID | Int (11) sanNduiuSvIAaa PK
Class D 1 Int (11) sWamanad 1 FK
Class 1D 2 Int (11) sWananad 2 FK
15197 5.9 mawﬁaa&a Feature and Use case relation

Yonmanuns ¥ilg A1B3UNY Ad
No Int (11) TaANUdNTuSUeIRMENY LAz ALAd PK
Feature ID Int (11) SWARUANYME FK
Use case ID Int (11) eVGEGIGE FK
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AN5197 5.10 mm@‘i’f@yja Use case and Class relation

Honmanuns yiin A195U"Y Ad
No Int (11) sYanUAuTUs VeI ARaLarARA PK
Use case ID Int (11) RVGEGIGE FK
Class ID Int (11) TNEAAG FK

5.3 Msinuuazdusausaugldeu

(%
a v A

w30sdlavesniideilaiauiviuladteUunaindu Gansiineunans Usenaunie 3

U L3 1

AMUAD dAUNITTALAVAUNSNEG dA1UNITAUAUKAENITANUTDEAUNTNG LAZAIUNITINLAN

[

dunind lnvaunsouaniseazidenuasvtnediusoUssauglylanail

5.3.1 dqun1sdaiudunsng

dunsdnnuaunsnddl iiednnudunsnduuudnaeinufeIn swaznITIAT e
Yoy uHAnduRwenanls Inesuusngliaznsontonn  ¥310avdnURIHENIUNNADINTT
Jafiu anntwdenindurunInganauazuNun AR dveINan s Felndurunindetagly

sUvaslndondduueniiu fuansmiivediuseUszauildlanigun 5.4

-

(] o = | (S|

File Options

Asset Storage

Product name |E|e|:1roni|: commerce system

Product description [This system is about sale and buy goods.

Use case diagram |C:‘.Users‘._lirawanDr.Jcuments‘.E-commerce_usecase.xml | Browse...

Class diagram |C:1.UsersUirawanDr.Jcuments‘.E—commerce_class.xml |

| Hext | | Clear

JUN 5.4 mihqelddaya YoRuUNGn U T18AZIDANERNT NI LAZWHUNTNVBINENTDIN
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[ = a a [ 3 <@ 1% Y o 1 A Y]
NRINLETD 519821080 LASLNUNNUDINAAN UTLATILA Iﬁﬂ’ﬂ!ll next LW’EJIUEN

o o a =

winaeldsvazidendunsng vinduilad1Ay uazdanuduning duanddugun 5.5 Faazuan

¥

dunsndusznaume audnvae Heidy wazaatavesszuy  lneninveildazaddld
Twaziduavesdunsndsne liinzlumeduienudnvue MeSuisyana a1iuiu 30139
N30 wazdunIInINTeEsENI Rty wazeand wenaniglddaunsasungondiduuea

IndvaaNun1nmg 2 1o

F T ™

[E=] = | = 22

File Options

Asset Storage - Storage and Indexing

Product name : Electronic commerce

Feature(s) Function(s) Object{s)

E-Commerce kernel
Business customer
Home customer
Purchase order
After sale service

Browse catalog
Process delivery order
Make purchase request
Confirm shipment
Create reguisition

[»

Payment
Invoice
Delivery order
Customer
Requisition

Confirm delivery
Send invoice
Check customer account

Selected goods
Contract
Operation fund

Payment

Bill customer Catalog

Prepare purchase order Bank account

Deliver purchase order Supplier

Returen goods ™ Inventory

Repair goods - Wholesaler

Pav monev by credit card Z) Purchase order

| e | | Detail | Purchase order goods

Detail | | Object traceability |

Open use case diagram xml file
Open class diagram xml file

| Back || Indexingand storage |

U7 5.5 miheldseaziBunduning vheudaddny wagdnnuauning

P ' a Y a o & a v Y &8 v | .
Luaﬁﬂﬁﬂaiﬁﬂazt,aﬂ@LLasLaumimmaEmENEIUVIiWEJLisJUSBEJLLa’J ﬂiﬂﬂ@‘qll Indexmg

and storage tievin1sdnAvuagyinnsassviidfay

5.3.2 A7UN1SAUAUKAZANSANUTIRUNSWE

o

dullTngUsrasAioAUALLAAIUTREAUNTNGLUUTIABIAIINADINITLALNS
AnTgivesagndniusigeniunag Tnsaglvgldlatedaiud mivldlunisaupudunsndn

o913 Fegldanunsaldendudonsey veansauduld lddinsdunmsfufunudssnnues
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£
% =

AuNSng AuAURINTTAYeIAUNSNE wanaNTN S usanInualaI1azldn1sAuAUAe

Y

v v v

Aesuensensrenetemauiiniumensall Wedldnafuni (Search) seuvazdndudu

adnsnlaliElY eldanunsaidenitegseasidunauaznisausedladely dandugui 5.6

o — — =3 b
=) Requirements and analysis model asset storage, retrieval and trace E@ﬂ
File Options

Asset Retrieval

i) Search on only asset name
@ Search on asset name and description

assetcategory [Feature || Assettpe

[] Using query expansion

\Search

Search results |Payment [feature] [common] - Electronic commerce system
Payment [feature] [commaon] - Mobile selling system
Payment [feature] [common] - Vending system

Library kernel [feature] [common] - Library system

Query |payment

Search options

| petan || Trace |

U1 5.6 MaensAUALEUNINE

WialakadngaNNsAUALLAY Jldanunsagiuatidunvesduninduaraunsaniusey
a [ & v 1 Y & a [ 6 &N
dunsndla lagnismiusesarunsauvseaniaidu 3 wuu arudssianvesdunindae

ANy ety wavaaa dakandlugui 5.7, 5.8, 5.9



Asset Traceability

Payment [feature] [common] - Electronic commerce system
Feature relationship

| petal || Trace

Feature traceability

Function(s) Object(s)

Pay money by credit card [oammnl Payment [optional]

Pay money by mobile [alternative] Customer [comman]

Pay money by debit card [alternative]

1] I []¥
[ sewonce | [ oowi |

JUN 5.7 mihaen1smusedunindussinvananuue

li—e')l mlr_’

S [olE) [ |

Asset Traceability

Verify user payment [function] [optional] - Mobile selling system
Function relationship

sequen.. | | Deatal || Trace

Function traceability

Feature(s) Object|(s)

User [common]
Payment [common]

Selling management [common]

JUN 5.8 niiaen1smusesauningussnnilendu
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BSEEN==)
Asset Traceability
Payment [object] [optional] - Electronic commerce system
Object relationship
Invoice [optional]
Bank account [optional]
Detail ||  Trace
Object traceability
Function(s) Feature(s)
Bill customer [alternative]
Pay money by credit card [common]
Pay money by mobile [alternative]
Pay money by debit card [alternative]
q] Il [[»
[ sewence | [ oew |

JUN 5.9 wihaenisausesdunindussianaana

5.3.3 d9UN15ONANAUNSNE

o & v

Tuduifldanunsavinisdsunlasdunindiiiog amnseadranludunindneidu

[

Tl viSeanunsaavdunindiinegla TPgaINTARAAIAIUNTNURDN Y 3 @ Al

1) @runssUasunUasdunsn

saa o o & v o8 v a =
gndled nMsvirnunang fe Mgldaunsaiuvieay
caa

TgazldennneY vesdunindnileglussuu wazinmstuindeya dwanslusun 5.10 uag
511
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2) @runsasnduningnesdulud nmsvinanurane Ae aseszuulndanndunindioy

Y

Tneldanunsaiiauvseau wasiUdsuuUaiseazidentayalamiiouiudiuvaanisiisuwdas

Aunindluiiten 1) dwanslugui 5.12 uag 5.13

&l e
s
Create a new product version
Select proguct: [Veasing systom . Varsien 2 =] o= |
Foatursis) Functonis Object[s)
Pyt | | iPay manay by cash [Coviornas =
|Money refiing | ary money by card Cara
Wemeding IFIMI:HDI:AI‘H [Weteih A it
Wesdingleature Selech collee Eu-iu—
|$-euc|mm [Order
I“imﬂdlﬂ |Rearin map
i: | |sebict roate Talion k
I .| Ssdact cofips with optkon Tickai
f - endmglunclion [Money skot
# " |Processor unit
{4
v oo oecn i
l '! I r.mrrum
R 49 |/ /L —— AR || il =
——r | / e ————
[l Ii” 1 E Defate Add Deeiele
{ input version numbser :|1 & ﬁml L aera ||

JUN 5.12 nrhaemsiuviseaudunsndvesdiunisaiadunsndiesdulng

Fils. Dytions P S =
Create a new product version - Add trace and detail assets
Select product Yending system
Faaturain} ‘ ‘ i_lﬂdhﬂd. oL ‘ ‘ Cpt(s)
|Payment |Pay money by cash Customer [=]
| Mgy rfilling |Pray monesy by cand Card
Wending |Fl money inbo card Vendinsg maching
Vendmgluature Select colles Vondang inferface
| Salact moves Dirder
Selec 2ol drink Hoastn map
Select roule Station E
Salact coffens wish option Tkl
Vendmglunclion Mcairy Ko
I\ ProTEsEor unit
Mliorvin
Colfes
Coflee oplion
Coffee maker =
T T | e 5

a 4 a a £ LY [ o a LY L
E‘U‘VI 5.13 199N I UASURUATIEALLOUA LAUAIUFUNUTHLALAINUNITINUAUNING VDS

AUN15ES DT TUAUNS W LY
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3) duaussuvaeNanduTgonAls nMsviteunang Ae lWunisavdunsnduesans

I

HanSTmeiwIsaTEUY fandlugui 5.14

SUN 5.14 nt1aansaUsTUVagNaRTageNALIT
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5.4 NN1SNAFBULASDINBNINAILN

[y

MOUIEAANANYRINTTNAABULATONBITAILIAD ABIN1IATITABUAIINYNABILAZIN
ToRananiintuvessyuu lnensvagevainsawiiseniiu 3 n1snaasufe nsvadey

sEAUNUIeEaY (Unit testing) N1SMAAUTEAUTILNUIY (Integration testing) LayN1TNAEDU

SYAUTTUU (System testing) FIanuNTauanIsIwazidenveie 3 1o nnireludl

5.4.1 NSNAFIUTLAUNUIUE DY

nInadeusEAunUlgdagazidunsnageunt g vesilsndulaznisyiniaues

(%
Y

& & | @ d A e v
8UU ﬂ’]'ﬁ‘V]fﬂﬁ@ULL‘UUU?]3LUUﬂ73WWﬁ@‘UIU%?Qﬂ73WWUqLﬂﬁ@ﬂlla VINUNLNBDAAITUONABILLAS

U Y

[y

JoRanainvasnuiegestiu Inganiunsnasansanaasussnidu 4 nsdl fail

1) ﬂiﬂjmﬁﬁa‘uﬂ’]’iﬂi%ﬂ?ﬁﬂﬁ‘ﬁ@&dﬁ%ﬂﬂﬂ’]wL’e]ﬂGZ?LgiJLLE]a (TCUT-001)

AILAR

NUaLLDUALUAITIN 5.11

A a v ¢
M157199n 5.11 ﬂﬁmmﬂﬁ@Uﬂqu§3M'§ﬁNasﬂayjaLLNUﬂqWL@ﬂQjLEJlILLEJa

shansainegay | TCUT-001

Yonsdlvedou | MsUszananateyausUNIeNdIBlLea

UszaA Junsmedeuinssuuaunsammdidyvesduninduaziduanuduius
lulwaiondiduueasinanle

dayaud - Inldiondiduuoavosununngaad
- Wdond1ouusarouUN ARG

dayavan - doyaduning Mszneumenudnwuy fleidu uazaand
- YayaidunNUFURUSVRIEUNING

anunsine | 1. Sulvalendiounea
2. grulidiondiBuneaiild Tnonsmeddyuazidunnuduiudves
Auning

nadnERAanSe | annsasusareuldiendidunea saurlamdfynasduniuduiug
YOIAUNTNE

HAGWSTLE Dulunamadwsinanis

Nan1sUssLiu Y
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2) nstinagauNITasIRTlAdAYy (TCUT-002) fauanisnsazidenlumnisnei 5.12

o

= = Y o Ao o
AT 5.12 ATUNAFDUNITATNAYUAEN 3y

shansinagay | TCUT-002
o a Y o Ao o w
Yansamedau | nsassuiadAgy
UsZAA WenadeunsassuaznsdaLiuaudiaddey
14 -] A a [ 4
dayaundn - FoRUNITNE
- AesUNBAUNTNG
Joyaaan YaUayanyiAd Ay
aumsineny | 1. Suteyarmdidgdalsenausiedeuariesutedunsng
2. AATIBRAEIAYNLA L IWIUNTZUIUNITATIINITISERAIATARAT
MdnafoUidsn wagmnAng
3. dsiudddnliasgudoyaduiadfy
HaaWsNAends | Jayanudiddniriunisusyanananasdninuasgiudeyadviiid Aty
NaaWSTILA Juluauraansnainnis
Nan13UIsLiu BY

3) NSUNAFDUNTTVL18TBANIN (TCUT-003) AILERITIEALLEALUAITIN 5.13

a q Y o
H15199 5.13 ASUNAZDUNITVYIEVDAINU

swansalnagay | TCUT-003
Fansdinageu NIUNAFOUNITVLLVDADY
IMQUSTEA enadeunsmmaniduRusandofany
Fayatda URIRORH
doyavan AdmsiduiusRsinuduiusfudeanu
a1aun1siney | 1. SuteAiau
2. idenwiildluuszmanaiiiolilasdfoy
3. dhidndyildlumddmidiiusannauynsudn
naaNSHAends | Adwiduiusilaannnsveneterany
HaaNSTle Hulumunadnsfianands

NaN15UTELU

WN1U
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4) NIANAALUNTAUANMEKUUTIABIUTYIINMES (TCUT-004) fMauanisigaziden

Tuns797 5.14

M15NN 5.14 NIAINAFRUNMIAUALMELULIIAIUTYTNWeS
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1) Electronic commerce
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AN5197 N.2 ﬂmﬁﬂwmmaﬂ Electronic commerce

92

NUYLAY Honmanuns yiaguning
1 E-commerce kernel Common
2 Business customer Alternative
3 Purchase order Common
a4 Payment Common
5 After sale service Optional
6 Home customer Alternative
97971 1.3 Hlertunes Electronic commerce
nUYLAY Foilaridu yladunIng
1 Browse Catalog Common
2 Make Purchase Request Common
3 Process Delivery Order Common
4 Confirm Shipment Common
5 Deliver Purchase Order Common
6 Prepare Purchase Order Common
7 Return goods Optional
8 Repair goods Optional
9 Create Requisition Alternative
10 Confirm Delivery Alternative
11 Send Invoice Alternative
12 Manage customer account Alternative
13 Bill Customer Alternative
14 Pay money by credit card Common
15 Pay money by mobile Alternative
16 Pay money by debit card Alternative
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AN5199 N.4 AANEYB49 Electronic commerce

NugLaY Forlaridu yAAUNITNG
1 Payment Optional
2 Invoice Optional
3 Delivery Order Common
4 Customer Common
5 Requisition Optional
6 Selected goods Common
7 Contract Optional
8 Operation Fund Optional
9 Catalog Common
10 Bank Account Optional
11 Supplier Common
12 Inventory Common
13 Wholesaler Alternative
14 Purchase Order Common
15 Purchase Order goods Alternative

2) Vending system
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A1397 N.5 Qmé’ﬂwm%aa Vending system

NNELaY Fonadnunz yiaduning
1 Payment Common
2 money refilling Optional
3 Card buying Optional
4 Vending Common




A1519% N.6 HnTues Vending system

94

NugLaY Foilaridu yAAUNITNG
1 Select Coffee Common
2 Select Movie Common
3 Select Soft Drink Common
a4 Select Route Common
5 Pay Money by cash Common
6 Select Coffee with Option Optional
7 Fill Money into Card Optional
8 Buy Card Optional
9 Pay Money By Card Alternative
51971 1.7 AanEves Vending system
NUYLAY Foilaridu ylindunsng
1 Customer Common
2 Card Alternative
3 Card System Alternative
a4 Vending Machine Common
5 Vending Interface Common
6 Order Common
7 Route map Common
8 Station Common
9 Ticket Common
10 Money Slot Common
11 Processor Unit Common
12 Movie Common
13 Coffee Common




A1519% N.7 AaEUes Vending system (#19)
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NugLaY Foilaridu yAAUNITNG
14 Coffee option Optional
15 Coffee Maker Common
16 Machine Slot Common
17 Soft Drink Common

3) Mobile selling online
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M131991 N.8 AMANWAEUBY Mobile selling online

NG Yonmuanyuy yiaguNnIwg
1 Selling kernel Common
2 Payment Common
3 Selling management Common
a4 Transferring Optional

57971 .9 HlerFures Mobile selling online

nugLaY Forlaridu ylaAUNITNE
1 Search product information Common
2 View product information Common
3 Comment Optional
4 Compare product Common
5 Purchase product Common
6 Manage a product list Common
7 Check purchase order Common




3197 1.9 Harduaes Mobile selling online (o)
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NugLaY Foilaridu yAAUNITNG
8 Pay money by debit card Common
9 Pay money by credit card Alternative
10 Transfer money Optional
11 Confirm transferring money Optional
12 Verify user payment Optional

3197 1.10 Aanaes Mobile selling online

nUYLAY Hoilaridu yladunIng
1 Product Common
2 Comment Optional
3 User Common
al Purchasing Common
5 Order Common
6 Payment Common
7 Transferring Optional

4) Rental application
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M1579% N.11 ARANEAEYBY Rental application

NYLAY Yonnanuny viaguning
1 Rental Common
2 Rental management Common
3 Rental promotions Optional
a4 Authentication Optional




57971 .12 HleriFunes Rental application

97

NugLaY Foilaridu yAAUNITNG
1 Manage Customer Common
2 Manage Book Common
3 Manage Movie Common
a4 Borrow Book Common
5 Borrow Movie Common
6 Return Book Common
7 Return Movie Common
8 Register Common
9 Login Common
10 Reserve Book Optional
11 Reserve Movie Optional
12 Pay money Common
13 Create Promotion Optional
14 Pay Fine Optional
9197 N.13 Aanaes Rental application
NUYLAY Fodlaritu ylindunsng
1 Customer Common
2 Administrator Common
3 Promotion Optional
4 Employee Common
5 Movie Common
6 Book Common
7 Rental System Common
8 Payment Form Common




AN97971 1,13 AANAeY Rental application (si9)
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NUBLAY Yorleridu YUARUNINE
9 Fine Optional
10 Borrowing Common
11 Returning Common
12 Reserving Optional

5) Library system
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A1T97 N.14 ﬂméjﬂwm%aﬂ Library system

NG Yonmuanyuy yiaguNnIwg
1 User management Common
2 Member management Common
3 library kernel Common
a4 Reading room service Optional
5 VIP Reading room service Alternative
3197 .15 Fasdunes Library system
NUNBLAY Forlaridu ylaAUNITNE
1 Manage user information Common
2 Manage library media information Common
3 Define library media status Common
a4 Add member information Common
5 Add VIP member information Optional
6 Manage member information Common




31971 .15 Farduaes Library system (o)

99

NugLaY Forlaridu yAAUNITNG
7 Borrow library media Common
8 Return library media Common
9 Reserve library media Optional
10 Pay a fine by money Optional
11 Pay a fine by mobile Alternative
12 Pay a fine by coupon Alternative
13 Reserve reading room Optional
14 Reserve VIP reading room Alternative
15197 N.16 PANETDN Library system
NUNYLAY Hoilaridu ylindunsng
1 User Common
2 Member Common
3 Report Common
a4 Borrowing Common
5 Returning Common
6 Reserving Optional
7 Library media Common
8 Library Common
9 Fine by money Optional
10 Administrator Common
11 Fine by coupon Alternative
12 Fine by mobile Alternative
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1.1) Ussavdumsnd  “andnwae”  fideimualnlunisaindunindaudnvue

U 3 ANENEE FaanTlumITIen 2.1

P399 2.1 Tormauiilaannisaisdunindussnnananvue

TandUgymn déudt UaA0Y

1. Qmé’wmmﬁmﬁ’umaﬁama 1 Purchase order
AN50¥NN5TD NSUY LAENNS > Electronic commerce
IANSALINUAITY 3 ISITY

a4 Vending transaction

5 Purchasing

6 Selling management
2. @mﬁﬂwmzﬁﬁ‘]umﬂﬁﬁmwé’q 1 After sale service
M58 @ansaRuS aLUAB AL P Refund
[ 3 Sale Service
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M1399 9.1 Tormauiilaainnisaiaduninduseinnananvue (o)

TandUsymn anun oA
3. AdnuEgITeeUgNAN B9 1 Customer
JunsihanundsaingnAisenis 2 Home customer
Foveasadu liinandunisdada .
3 Customer service
nsddlumivaue ludsgnén :
4 User service

va o

1.2) Yssiavdunsng “dladdy” fRdedmualidunsaddunindileiduduom 3

HINTU PaLanIlunnsIan 2.2

M50 2.2 Tormauilannisaiadunindussinnananvue

TandUsymn &l FaADY

1. flerduitliigninanunsaiieng 1 Browse catalog
vidahsaufieuazinistone > Browse product
Aun 3 Customer browse catalog

4 Product
2. fasFuiiAenfunislewdu wWevh 1 Transfer money
nsaendualanan 5 Transferring

3 Alienate money

4 Alienate
3, fariduluntsdslusiuduindun 1 Create requisition
Jevedn auAliLngnm P Requisition

3 Generate Picking
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1.3) Uszunnduning “eana” {Ideimualilunmsaidunindaatadiuin 3 aaa

AILENILUAITIN .3

AN5199 9.3 YamanuNlnann1sasedunsndUssnneand

TandUsym aéudl YaAnY
1. aanaiisadesiunstissiu 1 Payment
WENNSE e AU FUA
2. pnaimdudaanisgoue ey 1 Contract
Huenanstudiunsgonedudi
U089
3. anafiduginds Feanduay 1 wholesaler
nansdmSunsToEuA 5 supplier

Ia o

1.4) Mmdfiey (Keyword) Fudunislissylsznmvesduning lnedideimualndu

nsasAdAglag 91U 3 Aaa Aslansluned v.4

a 14 [J av v 2/ a QJ I a [ 6
P39 2.4 Tormauiilaainnisaiadunsndlaenislissyussinmueduning

TandgUsymn audl YaAnIY
1. gRAENNIALSENG visaLUY 1 Browse catalog
Audneuazynseveaum 5 Browse product
3 Customer browse catalog
4 Product
2. mmmﬁwmi%a N3V WagNIS 1 Purchase order
fanaifisaiunisne 2 Electronic commerce
3 Purchase
il Vending transaction
5 Purchasing
6 Selling management
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3. NN5N5ERY NHI9INNIUBUNE 1

aumn

Payment

2) #01UNISAINY AU wasw b AUNINE
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1) aarunisalmsiiindunsng lngauuflmiunisfiuduning “szuunisviedusn

“ . s a
poulail” (ntemet selling system) lasasalanddaymieenmuuszinniazsinves

a Q. 6 PN
Funswdaauandlun1sned v.5

A15199 9.5 TaAnuNlAIINEIUANTINISINAUNSNE

Uszn | vladunIng TandUayin a1aun JaAany
Auning
AANEE | duinly ARANYLALIAUNTT 1 Purchase order
¥ Ny
VI AN 2 Electronic commerce
N1V HAZNITINNIG
| 3 Purchase
WINUNITUE : :
a4 Vending transaction
5 Purchasing
6 Selling management
dauwdsiu | aadnvagiilunis 1 After sale service
wuudiden | HUSNsuaInIsnefe P Refund
4 o s v o
WovinNsTeduALase :
3 Sale Service
wa7 819UNSAUALAN
N 1 a £4 [
vsonsgeudunn \u
AU




A15197 2.5 YaaunlaanaatunIsainIsiNauNSng (fa)
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a A [ (4 S o o o ¥ o
Uszin | slindunsng Tanddgynn aaun FaA1au
Auniwg
AMANYMY | AU | AudnyuggItesiu 1 Customer
wuumaden | gnAn dadunisvineu > | Home customer
N&991NQNAYINTIBNIT ,
. v 3 Customer service
Fouwiaiaau lddnay .
B . . a4 User service
Wunsaeua N19ag
Tuiudua Tudgnm
andu gy Handunlvignaaiunsa 1 Browse catalog
1S8ng vSaLiNYNELM ) Browse product
Aeuazinsgone
3 Customer browse
&um catalog
il Product
duuusidu | Wenduiineadunislou 1 Transfer money
wuusden | (u Wevinisidenaud P Transferring
i, ,
3 Alienate money
4 Alienate
dundsiu | Mendulunisddunndy 1 Create requisition
WUUNIGLADN | AUAITUNN Weazdndd P Requisition
duAliingana L
v 3 Generate Picking
AaNd duimld AANANILABIVDINUNTS 1 Payment

152U NAINN5YD

YUAUAT




A15197 2.5 YaaunlaanaatunIsainIsiNauNSng (fa)
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Uszn | vladunsng TandUsymn aneuil JaAnu
aunsng
AaE Arun Ui ﬂmaﬁLﬁué’zgig']mﬁ?ga 1 Contract
wuusnden | 91w Fwsduenans
fudunistoedudn
UMD
dundsifu | aanaiduginds Seez 1 wholesaler
wuumaiden | Wuaunansdmiums 2 Supplier
Foveauin
AdPey iy AW30YIN5T0 N3 1 Purchase order
1Y UAZNITIANTT 2 Electronic commerce
LAEIAUNISVY 3 Surchase
a4 Vending transaction
5 Purchasing
6 Selling management
Auuysiu ﬁaujapms%asma Faz 1 Contract
wuudnden | uenansiudunsie
PIWAUATUINDYN
dunUsiy | mevheundeangnen 1 Customer
LUUmMaEen | vhensteneiadaiu P Home customer
laiinaufunisdsda ns )
3 Customer service

asluriAudus TUds

anAn
Y
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2) agunsainsavdunsng tnsauyilndunisavduning “szuulignde” (Media

rental system) lagaiunsalanddymsenaulssianuazsiinvesduninddalanslun1snei

.6

A9 9.6 TaAaNuNlAINANIUNITAINTAUAUNSWE

Uszn | vladunsng TandUsyin A10un JaAnu
Aunsng
AMNYY | duwdsiy | AadnuugigItunsdy Rental
= | a v o= ‘ij

Waonsidua Jadu Rental product

AAN YU NANVBITEUY
1 U LY A @ dl' a Y .
dundsiy | Ausnvaeniduisesfeany Promotion
wuusnden | Wslududud neasdudiy :

\ Manage promotion
~ a v

AuaLsoIN1TtUsIuNGUA :

Y Rental promotion
sy | AsnuaeAAgINung Reading room
wuumaden | TWuSnIsi e s unilsde service

wuu VIP dmsugnaniniu Exclusive

A Y a ! <
VIP #30gnANLAYI19sL Y Rent room
nyasda n1sdsluiAuaunn
VIP member

Tufagnen :

Special rental
HWandu diundsiy | Heddundunisdnnisaandn Manage member

ApazdnNISAvALITN TaIn
I~ A a =
e US09nN5EY N15AU

| 14 1 1 4
NIDUVDHARN N Wunu

information

Manage member
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A15197 2.6 TamaunlaanNaIuNISAINISAuAUNSNE (AB)

Uszn | vladunsng TandUsyin féudl JaAnu
aunsng
et dundstiy | Mdduiiieatunisidia 1 Add VIP member
wuufden | @undnseiu VIP Aewdu information
audnfiey uaziavsfieed 2 Manage exclusive
witlonnaundnitly user
3 Upgrade member
a4 Upgrade very
important person
drnlsiiu | fedduilidunisseausu 1 Pay a fine by
wuumaden | feguesfoliunisinenuy coupon
WAL AUFNAINITONE 2 Use Coupon
AFumeaUalnunsing 3 Pay coupon
ALLIUAR
AaNd dunlsiu | eanavieafunnsiu Taede 1 Borrowing

[~4 [ @ v
Wunaananvasszuunla

AuLUTHY | AANALAEIAUNIII0Y B9 1 Reserving
wousmiden | Wudruiudulunistagli ’ Reservation

anAN@111509998uAN Tu

Y

nsainlifdualrdula

dunlsiy | Aanadnea1UTumenUes 1 Fine by coupon

I [ ! =3 v 1
UUNIG BN LUUﬁ’JULﬂUSU’e]i,IUaﬂ’ﬁ‘U']EJ 2 Coupon

AUTuseaUes
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Uszn | vladunsng TandUsyin feudl JaAnu
Auniwg
Mdfy | @l | nsBuvFenisindudn 3 1 Rental
Junudnvugnanvesszuy 2 | Rental product
3 Leasing
drntsiiu | udufindiulunisgaeli 1 Reserving
wuudlden | anAnaunsavesdua Ty > Reservation
nsailasiaus el
dnUsiu | nsdnemuSumeadesee 1 Pay a fine by
woumaden | Wumsanenuuiitey @ndn coupon
gunsadngaUTumenles 2 | Use Coupon
UNUNITINLABRUER 3 Pay coupon

3) gonunsainmsidsuulasdunsng TgauyAlndunisiudeunlasduning “ssuu

N5FoLazld1dUA1” (Buying and renting system) laganansalandlameonmulssinniay

YRAVDIAUNTNIA AN UANTINA 2.7

AN 9.7 VaAaNuNtnINa1UNISINSUASULUAIAUNSNE

a a v g ¢ o w o ¥ o
Uszinn | vlladuning Tanddeymn A9un oAy
Aunng
AMANBME | AU | AsdnwuAgIiun1sInng 1 manage customer
1 v [d
NFIANITATUTDUARIIS) VD
v 3 customer
gna information

adjustment
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A15197 2.7 Yamauiltaainaatunisainisilasuwlasdunsneg (se)
a A [ 4 s [ s d' } 74 o
Usznn | YUaUNSWe TandUeymn A10UN JaA1al
Aunsng
AMANYME | AUy | audnuwagiigIiunsiiy 1 Money refilling
wuududen | Rude Wunudnuwazaenis 2 Top up
WLk uAuasluUnsRuan
dusultusnistewazian
AuAn
duwdsdy | audhvasidudiuves 1 Customer
wuumaden | gnen dsasudiuguanay > Home customer
AANITHAINITVDNSDNITHY )
3 Customer service
AuA
4 Guest management
Ay diuudsiu | Henduansdunletuan 1Ju 1 Pay money by cash
Hentundnuesssuu Nille ’ Pay via cash
NGYINNNSTRNTBLINE LA
v 3 Pay cash
HO9IN5TITLRUA IR UEAR
dulsiu | Mndugonnsuaua NI 1 Repair goods
wuusuden | gnAne1aagladufntnm 5 Repair product

V38NN URAMAANIY N

IR Rl R
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15197 2.7 Farauiildainanunisainisdsunlasduning (de)
Uszn | vladunsng TandUsyin feudl JaAnu
aunsng
Handu duulsiy | Hendulesiesenunilde 1 Reserve reading
wuuynaiden | wuu VIP Tiunaundn VIP room
ERIIRATIGET 2 Reserve for
exclusive
3 Reserve room
4 Reserve VIP reading
room
5 Book very
important person
AANE drunlsiy | panadud daduaatandn 1 Goods
VBIITUY 2 Product
3 [tem
duulsiu | ranauanmdenausl fios 1 Reserving
wuududen | nudeyasiwasiBenduninn > Reservation
vilnly 3 Booking
sty | aanaszuudng Wudiuves 1 Card system
wuumaden | N1sIanisteyatngiiuan 2 Card
3 Ticket
AdAeY duudsty | dud Judunarandnues 1 Goods
WU 2 Product
3 [tem
dunlsiy | Msutudunasdutnstu 1 Money refilling
wuudden | an dmsuldusnstonazian > Top up

1%

Aum
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597l 0.7 Feranuiildanaounisainmsieuwlasduning (o)
Uszn | vladunsng TandUsyin feudl JaAnu
aunsng
AdAy | dUUIRY | 999e9euntiNd@B UL VIP 1 Reserve reading
wuumaden | wnaudn VIP viserld room
LAY 2 Reserve for
exclusive
3 Reserve room
4 Reserve VIP reading
room
5 Book very

important person
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