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# # 4770504221 : MAJOR COMPUTER SCIENCE

KEY WORD : USE CASE RETRIEVAL / USE CASE CLUSTERING / USER RELEVANCE FEEDBACK /
USE CASE DESCRIPTION / QUERY REFORMULATION / TERM REWEIGHTING / VECTOR SPACE
MODEL / PROBABILISTIC MODEL

SUDATHIP SUKSA-ARD : USE CASE RETRIEVAL USING USE CASE
CLUSTERING AND USER RELEVANCE FEEDBACK. THESIS ADVISOR
ASST.PROF. NAKORNTHIP PROMPOON, 179 pp.

Reusing the quality software is one of the well known approach for increasing
productivity and quality, and reducing costs and time of the software development process.
Especially, specifying software requirements engineering is the significant process aims to
earn the quality software requirements specification meets the stakeholders' requirements.
Use case description is a popular tool used for keeping the software requirements
specification. Reusing use cases which are recorded from the previous systems to develop
the similar system can apply the principles of information and storage retrieval.

The objective of this thesis is to present an approach for use case description
retrieval. In the storage phase, use case descriptions are clustered by their business
domains. In the refrieval step, the similarity value is computed by considering the structure
of use case description and terms appeared in each element of use case description
between query and all centroids, represent each use case cluster. Then, similarity value
between query and use case descriptions from any selected groups which has similarity
score higher than predefined threshold is computed. In addition, the previous query and user
relevance feedback is used to produce a new query using vector space model and
probabilistic model. A supporting tool is developed to validate our proposed method, and the

experiment is designed to evaluate the effectiveness of our approach.

The results of our experiment indicate that the precision value of our approach, use
case retrieval using use case clustering and user relevance feedback, is greater than use
case refrieval without user relevance feedback based on both the vector space model and
probabilistic model. The precision value of the vector space model is 19.79 % more than
that of the probabilistic model. Because the first model can adjust both terms and weight in
the query whereas the second model can adjust only weight of term in that query.
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Use Case Name:
Objective:
Actor:
Association:
L Include:
Relationship: Extend.
Generalization:
Precondition:
Postcondition:

Normal Flow of Events:

Subflow:
Alternative or Exceptional .
Flow of Events: 3

517 2.3 stlunuvasanaisaiadineyaasg

@huﬂs:ﬂauLL@'am’mmaaﬁ’]a‘%mﬂgmﬂa"l,@ﬁm
1) Tayaaa (Use Case Name) Ao TaflltiSunyaas lasudazgmaaluszuuim
d' (3 dd' c.l' |:’ o d' x)R v v [l
wiki 9 doalTen g in uazfelivinndizaidldadnamnzay
o 6 . . A ' A a 9 a = o o

2) 1aniszasd (Objective) Aa daunafunaiihwinomegiianiamainaunanes
HRLARI )
U

3) Anizvih Ao au F9209 NIBTTULUMEUAN NALITaInIaluNUIMAUNITYINL
Y LAHEIRE

4) ANUFUNUT Ao FIBNETUILAMUFNNUTIZAIIEIUAN 9 MelulrwnIW T
ANMUFNABTAGI8A® 4 Uszian laun anuauAusuuuwealofiat (Association
Relationship) ~ F9lfuananuduiusszniegnizviniugaiag ANFNAUSLUY
\aLua¥a lai s (Generalization Relationship) lfuananuduiusiznitegnizviiiy
AnIzin uazANNANNUSEnivgsAsiUgaes SaaanTaudsaanidy anuduius
WUV (Include Relationship) WazANUFNNUTULUENE (Extend Relationship)

5) Wawlyriauriiau (Precondition) fia daufifnuaimniianludeliidaainais
daungaaathazgnnisyiviaurianu

6) L3I0l UNRITINI1Y (Postcondition) fa o lunIasnusuadssuunaaidnass
LRUARAIIUMITNINUVIRLAT
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o A

7) mqmmiﬂﬂa (Normal Flow of Events) @@ msa%mmﬁamm@lmizﬁmﬂw
a £ Aa wa d o @
m@mulumsﬂgummmaogmﬂa%ﬁoG] PYITEULANEAU

1 A o a o e 6 n:l' a J
8) ®1ud1ugas (Subflow) @Aa maﬁmﬂm@um@;msmuawmﬁ]mmumulu
6 a

m@;msmﬂﬂ@

9) wmgmInimianwiaingnIniLae (Alternative or Exceptional Flow of Events)
fa ﬁm%mumqmszﬁmaLﬁaﬂ%‘%am@;mszﬁﬁLm:r T UA RO WAIIVIIUN 19917
o % 6 a o d' a dc.l' & d' l o o
faumgnirailng TagazrinuiatfiansmmdwldaruSaulauirsagiivedsiau

6 a
m@;msmﬂﬂ@

2.1.2 szuumsdatiuuazananansawne (Information Storage and Retrieval

System)
nsTalfivuazauiusrsaund [10] Llnagaigawisvesinsnaians

AoNRLAES T9sanILReTuM ISR ULazAuARaNE1TLULS I 6 I@m:*’fuag'ﬁ'u
Lf:amaﬁmazﬁﬂﬁﬂﬁﬂglmaﬂmsmmfu Lﬁaomﬂluﬂﬁ]ﬁ;ﬁ'ummumﬂ@m6] Inang
Uszian uazdwinunn mlkeindansaunt msdanuuasAuanaIauing 3aduan
ﬁ%’]é’tyﬁgﬂﬁ']ml"ﬁ daldmansndufnianammiessaninafiasaiuanudainues
Q‘l“ﬁmﬂﬁq@ LLa:?hulﬁ;ﬂ’ﬁmmmﬁu%ﬁagaﬁmaﬁ'mmuﬁaamﬂﬁazmmmL%q%u
I@ﬂ;ﬂ“ﬁﬁlzﬁum*’ﬁagaﬁqﬂmﬂa'“ﬁaﬁﬂmw (Query or Search Term) %oa%mﬂﬁa“ﬁagaﬁ
Q’l‘fﬁaamsﬁum MU W TS UL N M S HABET RN AT IWIBARII B0 UANASNET 6
ATINUANNGBINTT %‘%mﬂuﬁwalwaa;ﬂ%ﬁﬂ&ifu %uag'ﬁ'um’mmmmlumi
2N WATNAIUITZUUNNTIALNLLAZABABRITRUNAAILLTWAK NTZUIWANT bHIZUL
MIUNLUAEABAUEI TN LLa@oﬁogﬂﬁ 2.4

NoaduavadudazfInUTznaulwnTZUIUMITALALLAZAUABRITIWNG e A

1) 32ud8ya (Database) fa mu%'@Lﬁquﬁaga%‘%aLaﬂmiﬁv’mmlm:uu

2) d@wmiIanIg udaya (Database Management Module) fia §23N13971%614 ) fi
Lﬁm*’ﬁaoﬁugmﬁaga

3) dudaUszaugld (User Interface) Ao @huﬁl,%amim:m’m;ﬁ%ﬁmzuumi
AANUUACABABRITRULNGA Lﬁﬂlﬁ;ﬂﬁldﬁammm%qﬁ:uu uazl U IBLEAITIIN1IV DS
anasiauiuldanszuy uaﬂmﬂf:ﬂ'aLﬂua'm‘ﬁa‘i'lmﬂmma:mﬂlﬁuﬁLiﬁﬁﬁ'}ﬁmuqu
seuvulumsladays wiatenanseds g liulilugudayadneas

4) msdfiunsiuTananu (Text Operation) aa duaaulunssamsnudaniny
(Text) Folusinvasnisasoutongisnowinlurinassod 1w n1sdadn (Word
Segmentation) N13R13AA18NLIW (Elimination of Stop Words) msa@gﬂﬁ'}ﬁwvﬂﬁﬁmﬂ

AWRLAINY (Stemming) ¥3aM3¥1N833ANAT 1M (Thesaurus) Lua



HanaLNALTINGlF
L X N N W N NN N NN NN N NN ] @ ”jTaﬂ’]’]ﬁJ
ocooccssccscscccocea afqugiaﬂiga']upﬂtﬁ <
i
AnudamTagld

4 L v AaANN

@ msduduninudanany

ANuBIFIasINE

‘> msduitunisAuTasnau @ msinasyoil K Audan13 T GE

& AafmIw
@ MIAum uiluasssii -

T Fwiaya
- lnashduanld
LANETARIBANT
TRTUALLED @

cooeooee NTINDUAL

317 2.4 nszuawmisluszuunmsdaiuuazandnasawne [10]

5) n3a330Hh (Indexing) ﬂﬂiﬁﬂ@ii%ﬁlﬁﬁﬂﬁ’]ﬁﬂi’]ﬂglumﬂé’l’]i@i’mG] SuduaN
Faaruluangrsnite g drunisduiiunistudeainaniouiesusa Tés1dn99
(Keywords) aanan uazaatiuanalasaiefilasanuuuly mfasizitludagdudl
1ATIRINANBULY 1% MTLTUHUNAEY (Inverted File) Lﬂuimaa%wﬁagaﬁmﬁ'ﬂmsn
dunalnlunmsdrtisdoys mslfufuaodud (Signature File) unmiduniuuuuas
(Hashing) wSamslEauliuia (Pat Tree) Hofilassafonvuduldifaaaninia (Binary
Digital Tree) SUpEaL

6) mIgfiumInudainnu (Query Operation) Aa Tumanlumiudssanudasns
maa;ﬂ%’lﬁlﬂuﬁaﬁmm Aeuiloudngszuumaauan Tagazdasnnuiunaundranuiy
msdufiunsnuteaina ineldlddsany niedunlfluduneunisdunide’ly
WONINIH sl,u"ﬁy'u@auf:ﬂ'ommmLﬁmﬁummmﬂaﬂﬁﬁwﬁ@ﬁa mnﬂﬁwuﬂaagmmu
2Jaf1n13 (Query Reformulation) é'i'%avl,ﬁmmﬂNaﬂauﬂé'uﬁmaﬂinﬁummﬁ%ﬂ&'u;js:uu
uenasfiszuduanliin enaslathefiassiuanudeasniszasan sulusind ez
m:ﬁ’mé’amﬂﬁi:uuﬁuﬁmaﬂa’]ﬂﬁﬁu;ﬂ%’luﬂ%’mnﬂm%éuuﬁa

7) NIAUAT (Searching) Ao TUAIUMIAURILENES SeTAa9asITiRAldands

alalgbt!
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8) MIIad1GU (Ranking) fia TuaaunIdnsuduianaInduanldngudoyana
ANANNARITER T DNNALLANET NaWNIZULAZUIAITILNTLANRITLARIRNIIRI

@iaﬂs:mu;ﬂ%@i il

ANNNANINIT IR WL T UAINIINVAILFA R FIWUDITIULNITIALNULAS A 1A 1
fIEnng lagudazduiwduaidUsenauniisueInIzuIANIRAN Y 3 NTTUIBANT
aagalud

v 73 H

1. msdanuasawine (Information Storage)

NIFALNURITEWING LT wATzUIRNITIwNTH L arInIaTanu lulana1In
ﬁaamﬁmﬁuﬁ’]gﬁ’]wﬁaga NIWATENRWANIINLTAANN MIRIAITTH NNIRwaan
#IAWN LL@:%'@Lﬁumﬂmaaﬁ”’mﬁgﬁ'@uuﬂﬁaaﬂLLUU‘H FIMTUNTIALAURITRWLN AL
gl il It unilwe e luld lewn NI sIshoe lwal6 LazNITHRIAIRIRIN

v o @ wn £ = ° Ao o a a ° o g
T¥nuduuuanluid Saudumivnundey uazlnoazidoauasnmvinauaide U

1) MIMaTTThonluld (Automatic Indexing)

Lﬁal,aﬂmigﬂa'aL“ﬁﬂgi:uumumamu@iaﬂi:mmﬂ% IharInIaTan 1yl

g: [ dl o = v 27N P=| g; Q dq’
Laﬂmmuﬁlzgﬂmvlﬂﬂs:u’mwaLwammﬁjuamium Tau e auaath

(1) MIULNFIRIONIAART (Word Segmentation) WITTHIANNLATOIRNILITIA
@8t (Punctuation Marks) #38%58931932% 31960 1Jue1

(2) mMIaadueif hildselomtlunsduduiana13fely (Elimination of Stop
words) L% f1iNUWIA (Articles) fTYWUN (Preposition) LRZAIFWIW (Conjunction)
Judu lasdidoultlurnaeniinimua 425 61 [11] esanduddladsansage
mmmm‘lﬂﬂ'ﬁLaﬂmiﬁ;ﬂ%ﬁaamﬂﬁ PYUAUHIITILIAUUIAVAILANATITT Lo

(3) mMIaazUen (Stemming) LunIA@EININ (Prefix) Lazdndaving (Suffix)

o o @ A o v A a o v & o AR Aa 2
panaMNAEINYNIaA L FIRAaLRBITINAANT (Root Word) lasaanasiuniewldfe
panesNNVaINEALADS (Porter’s algorithm) [12]

(4) mfaadniidwiudriaananluenasgs (Elimination High Frequency

A o Ao A ° & a A o o & =
Term) Wasandndanudvasdng wwanniinld ona bianudmaynuenaswig i
1Tl Ler

dnldgnaanisldisgninanduisavesasssdd (Set of Indexes) Mazd1984 1y

A A o o & & A I A
LnaINNE 0 le lasTuaawnInuaNnaIINA LEAIaIILN 2.5
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[ MsusndnIadad Moo
"X\ wunlasiesaananeniatading
[ mMsaadaniin ko

msaﬂgﬂﬁﬂ -

P\ dalae stop words 425 ¢

~
-~
~

1% Porter's algorithm

317 2.5 LABAINAINIINAIITNIATIBHO A LIBN A

2) MIMANRINA0a 1la (Automatic Term Weighting)

lummaomwﬁﬁﬂs:ﬂauﬁ’mﬁmmﬂ6] A1 §aINMIRIAINRBNUBIAILARZAN
wWadumsuanisanudmamaesdn g B lwnmaiuaunusasianas lun1snisiinin

= o ‘V o A 1 KX ad ) U ada v 1 1 :, a 0'/
WI0ANUFIAYINAKIFS [10] naDeITn1IdwIaeld 4 37 laun  diminnaly
(General Consideration) ANNATBNAMNUDVDILENFITULLNNHN (The Inverse Document
Frequency Weight: IDF) fina@ 38 %UaI&Q1MHILNI (The Signal-Noise Ratio) Laz

mIanuida i ldlensslianuuanedan (The Term Discrimination Value)

ﬁ%m%'mm‘iwmﬁwuﬁﬁl,ﬁaﬂmsﬁ'}mmﬁmﬁnﬁwmmﬁm DILONRITULLNNN

D,

a a

TINFNNAFIN Aa ANVFIAYVEIAT (Term Importance) LIUFAFIUAINALANNDVBIA

A o A

n:ll a cg/ n:ll . | o 1 L e o g; n:l'd
RIDAN Kk mﬂ@mulu LONRIIN i (Freqy) LA WRAFIBNANWBALINWIWLDNFITNINUAN Y
a

Am3adnf k dnget (TotFreq) dinudAiwinnIadanudiAy nildangasiu

P
JFUNIN 1

. Freq,
Weight, = T
" TotFre
Oy
fwuald  Weight, fe dniwinaasdmsad k lwanans |
Freq,  fa dranudniedminassninudmsad k luanans |
TotFreq, daadnutniadiuiuasanwudl k dsinglugadaya

(Collection)



12

2. maawanasawna (Information Retrieval)
U =} [~ g: v v v A A
NIAWABRITRWNAL T UT AW UNITAURIFIIRUINA LA T AN INRLALINT B
Lﬁm*’ﬁaaﬁmmwﬁaam?ﬂaa;jﬁ’m’ﬁﬁuﬁummumﬂmﬂﬁq@aaﬂm L‘%wmﬂmiﬁgﬁuﬁu
ldmmﬁaamiﬁa“ﬁaﬁﬂmwmuﬁhu@iaﬂs:mu;ﬂ% NNBWITHINTHURIT R NN
A v o ° = = o ') AA ')
LTAAIITHUAITAIDNY LLa:QﬂmVLﬂLﬂmumﬂummﬂmﬂﬂuLémﬂnaamﬂumﬂuml,mu
PYpILANRIT gmﬁl’ﬁ’lumsm‘%ﬂuLﬁﬂummﬂﬁflﬂﬁ'm:wmmmﬁaamsﬁ'uLaﬂmsﬁvxmU
{ =) =3 Y, U Q =) Qg . " .
g3 lapgasmadwiailsluineiinutiie drdudszantlasuii(Cosine Coefficient)

AIRNNIIN 2

t

a (Term, XQTerm )
Similarity (DOC; Query ;) = —== t (2)
(Term, )* >& (QTerm )’

k=1 k=1

Qo

Amual Similarity(DOC, ,Query | ) fia anuadeszninaianansi i nudadiniud |
Term, @a enbminaasédn k luianansh i
QTerm, fie Ansiwmsinuasd k ludedinwn j

3. n1siszidndss@nSuanasszuunisananarsauina (Evaluation of

Information Retrieval Effectiveness)
&V A a a a 0‘/ g; 1 B Qs A:ll
myiansalsziludizdniuavesrzuulaoniluuw saulnaianunszezinanly

MUz NIANALAEMI ML aNngaNItasnI Do duwiz Nl anTHadanin e
mm:uuﬁfugﬂaammuﬁm%’umiﬁuﬁmaﬂmﬁ MIIAUTZRNTHATAINIIAUAKLANRIT L6
maﬁ'ummﬁaamm‘%aLﬂul,aﬂmsﬁmoﬂsnﬁuﬁummﬁaamimaaQﬁuﬁmaﬂmsﬁfmwﬁ
UNUINUINATT 1aun1IU T I nUan1Ia AL aNEITU0IT: UL Hanldisn1siadlaan
Tunfn (Recall) wazdA1anuuLsinen (Precision) [11] nande lun1siad1sanan azfa
o A & Ao A @ A s & A =
faainadanagIInNasIdsziaunananulasdatansginassdsziaunsnuaniiul il
Judays dudanuudud Aadasinvasansinasidsziauiduinan lddaianansi
AUAUANNINIRNA LIFAIAIFNANTN 3 LAZ 4 AN %‘%aéﬁLLa@aﬁuuLqumWIugﬂﬁ
2.6

- R
A3enAn (Recall) = %
R

Ral

ANAMNLNEN (Precision) N
A
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o v A o P & do oA v

fmuald  Ra  fe Swawensnsfassdss@uiduaneananla
R Aa Sumenasnandmiaunimualugiudays
A A IUINBNFNININNANAUAUBANIN

: - Collection

T — =

317 2.6 anSsnanuazaranaudndrandamauni 4

HANIINMIUTLLABNAAILIIATIANT 2 AINAILED FUIATIADNITRIHIN LT L1690

a a (c?l’ v o A a . ' A a A s
Inenfinush laun aadoasiufia (Harmonic Mean) laganiadoanslufia e N1a33a

LA A ' o A ' ' =2 ' A a Ao
FINANTLNAL LRZAIANVLNWEN I@uwmagluma 0 89 1 eadsanslutiaaziianiu 0
A Ao oA o & VA A o A = A &
WatanaINawanul laws laudiangsiatngTas ®Iaasstlssiduwias wazazdainiln 1
Lﬁa“qﬂLaﬂmﬂuﬁﬁuﬁuwﬂﬁﬂmaﬂmsﬁmaﬁ'ummﬁaamiﬁmm RINIIDA NI T LG
é’agmluaumiﬁ 5

. 2
F =
(1) T A 1' 5)
r(j)  p(j)
fruald F(j) Aa dadzaslufiaves r(j) wae p(j)

A
f
oA A A A
rj) fa ASunauvadenanIn j
A
f

p()

0D

MaNuLdBgUaILaNETN |

2.1.3 msdmngananas (Document Clustering)
MIIANFNLANENT [4] Lﬂums@‘hLﬁumﬁ@mjulﬁﬁuLaﬂmiﬁﬁﬂ’nmﬁfm %30
A ) ) < o ~ a o o a i & aa =~ o o
et lasmlldnaloufivoanuadeiusesienansfiazg $935n38azvinly
ldudtuananifigniaaiiunga g (Clustered Document File) tanansfiaglungauiduanud
anazlifian nIalaanudmanluanaInig Aseafenn wonanilanaIniie g a1a
Unngaglunduldinnniminguindas
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laslugiwwaidsnsg %‘%aummﬂumﬁ@mjulﬁﬁuLﬂﬂﬁﬁifuﬁﬁawmﬁﬁﬁaﬂﬁu
%uag'ﬁ'umsaaﬂLmumaogﬁ'@umi:uu Wi EITSIUSsuisuaNAd BvaLen&ITN
azgl uazldinauilun1sdanguainenZaus (Threshold Value) firnualy Wudu sam
WentuwideulHlunsilsoufisuanuasionuwsasienss taud nmsleufisuans
Aape i FuL T AN T lapl Lﬁaamﬂﬁmwaammﬂmﬁ’]ﬂagim’m 0 0149 1 AN

LANIIRNRBAAITALLY TATT U gUANNARILUD Laﬂmil,l,@iazﬁé'i?oaﬂlugﬂl,l,uu

U U

v 1 o a l§ o L= {
LIALA El%(ﬂ’l ﬂﬂ’]ﬁ&lﬂiZﬁ“flﬁIﬂsﬁ"lﬂﬁ: ﬁgmmimmmmaumiﬁ 6

t
2. (Termy -Termy )

Cos(DOC;,DOC ) = — k=1 t 6)
> (Temy )2 - > (Tem jk
k=1 k=1
dmuald  Cos(DOC, ,DOC; ) #a sanuadeiiadoduilirintlameiazning

P P
LBNRIIN | Laztang1n |
Term, @a Avihwmnnwsadanudaysesii K Tueanssh |

Term,  fio dsimsinwsadnnuddgasd K luenansh |

nasnuutanaInInualuradeyaszgniaiungu g aaguhn 2.7 Sauwas
é'hama"gwﬁagaﬁﬁmﬁ@Laﬂa'mﬂuﬂajuLL&T’J ﬁ)’mé'hasj’mﬁl,aﬂmigﬂl,l,mﬂajuvlﬁ 6 Nga
Laﬂmsn,l,@ia:mﬂmnmuﬁaﬂgﬂ?{mﬁﬂw ﬂszmﬂagmUsl,maﬂaw’%mﬁ%oLﬂumammmao
' 1 a = = A = o 1 1 . A
uwazngy wazlanauivumaidnunuenasfiiduadiunuwyaudazngu (Centroid) 49
ij’ﬂﬁ]:agJJ'maﬂmamsﬂmanamajmammaa ﬁ):Lﬁmﬂm\jmaamnmsmmmsﬁauﬁu
L= U =1 n:ll I a A [ 1 1 cSI
(Overlap) N1l wazliana1sundtanssniduaundn maﬂswﬂgagluﬂqumﬂmmm
nau é'uLﬁaommﬂmiﬁ'mu@maﬂnaqﬂ"l%Lm'adflLaﬂmsﬁlzgmﬁ'ﬂlﬁagluﬂéuLamﬁmzﬁ
@hmnmﬁ’mﬁuaglumol@ Laﬂmsﬁ'ﬂﬂLLa:LaﬂmséhLmumjwﬁfuuamag’lugmmumao
6 d' a [ ,_-3’
naaat Saligduuuasi

Eﬂ LUDVBILBNRIILLLULIALG El%

DOC, = (Term,,Term,, ..., Term, )

fmuald Tem, &a dnhminnIadanuiaguesd K lwenansi |
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I3
D LIALAdIYdILBNET

I3
. L'JﬂLGIE]TI]E]ﬂ(;hLWI%

NANLANETS

g

5N 2.7 éhasi'loigm’fagaﬁﬁmﬁmna:manms

nm@aﬁfmaal,aﬂmié'umumju (Centroid Vector) Tailuiinataaslasiafsvad
nm@mianmﬂumjw laun

CENTROID, = ICTerm ,CTem , ,..,CTerm )

Awuald CENTROID, @io niawmasuasdaunmwananslungu p

gmﬁl’ﬁ’lumsﬁﬂmmﬁ AaMIANRENY IR Lslan a1 INL T wAILN WY B IGEEREY
AIRNNIN 7

1 m
CTermy, == >.Term, (7)
iz

Awmuald CTerm, Aa stimrinuasd K adslwenasvaangs p
m o ﬁi’m’sumﬂﬁ’ﬁ“fiﬁ%&l@luﬂ@;u P
Term,  @e fsiminaasdn K luenssfl |
@Tmmqf:slumsﬁuml,aﬂmsﬁamj”aﬁ'lmwﬁa 9 azfTuaaumITho 2 Tunou
onw laun
1) mudSsuifisuanuadsiusznindedniuiunaaaiianasdunungunn

ﬂ@:u %aa:wuLaﬂmi@%Lmumjuﬁﬁmmmaa”’]ﬂgawa@h%umﬁwﬁuﬁu*’ﬁaﬁ’m’m
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2) danmuiamesiensssaunuaaladdranuadrotiudofianunds ansu
NENVBILANETT Wafiazsindadinrusenaudisufisuanuaaeiuienasuaas
Laﬂmsmsﬂuﬂa‘juﬁ?uq

mums%’@mjulﬁﬁuLaﬂmﬂmiﬁLﬁwuwlui:uuﬁawu']inﬁ'@ﬂ@;u"loﬂmdws?j'aﬁ
Srmsgwmaginunisladadianulunsduiniona1s suae nsenasiunlng
Lﬂ‘%ﬂmﬁmJﬁ'uLaﬂmi@ﬁLmumjuLL@ia:ﬂajmumunﬂmju Wanuinenanslnasisian
anuadsginnwanulanangule %dﬁ’m’]ﬂﬁ.l}Laﬂﬁﬁiﬁ?uluﬂa;llﬁdﬂé’]’lvlﬁ

Sastudasin e MITANFULANNT UATWIAIUNKLANFITVBILARZNFY LT

drzlomadnebelunstisaaszeziianlunmssuniienansnie 9 thasanlaidassinde

o ReuiisuaNuANALIENEINN 9 LONE1I

Y { [~
2.14 wailownaviiasedsziawand b (User Relevance Feedback)
mMslvnatlownaunasedszian (Relevance Feedback) (utuaantasluiuaai
MIFARNINLTAINN (Query Operation) I@ﬂmﬂﬁwaﬂauné’uﬁmoﬂsuﬁm’m;ﬂf
[13] {wisnftanwin lumalfsuudasgduuudadiniulna (Query Reformulation) 1w
M AHATIawNa LT Q‘l“ﬁﬁmﬁmﬁsm’maﬂmiﬁﬁuﬁummﬂ“ﬁaﬁ’]muﬁﬂaw,ﬁ'nji:uulu
ATININ %é’amﬂﬁQ‘l"ﬁmnaauLaﬂmimmﬁfmlﬁu FIFANLANRIITNARINATIUTZLAWAU
ANNADINITVDINY ﬁ)’mﬁfus:um:ﬁ’rﬁaaaﬁ"[ﬁné’umﬁ]'m;fl,% Tudniun1sgieda
o ] dl U = 1 :’ =1 g; CSI v :/ J U o ldl v
dnnulna ieilaunaugszuugiana iy F9lwnrrawnigs Tadiaulnin laun 920N
iUl USsu s uNULENRITLN BT AF NS NA Y ﬁgmjmmﬂﬁﬁﬁmﬂaomsaﬁ”’m*’ﬁaﬁﬂmw
.&’ u.-?{'d A Y & 1 ¥ o ra v . . . > A %
Fumnlniife iNauaalmiinii dadanuluiiidsnanuadie (Similarity) ﬂmaﬂmsmﬁ“ﬁ
s:ydﬂmoﬂsnﬁu (Relevant) ¥nnnitanaIfn laanndadianusnen lusmeifoin 4e
o & &v 1 = £ s c.{' 1 L3 1 (=3
mmwlmnQﬂm@mnw:wmmﬂmstJLaﬂmiﬂvlugﬂ;ﬂm:ymmaﬂi:mu (Non-
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A Use Case Description Template

Use Case Name: WE, =[1-5]
Objective: WE,=[1-5]
Actor: WE,=[1-5]
Association: WE4=[1-5]
. . Include: WE,=[1-5
Relationship: - o
Extend: WE 43=[1-5]
Generalization: WE4=[1-5]
Precondition: WE,=[1-5]
Postcondition: WE¢=[1-5]
WE,=[1-5
Normal Flow of Events: -l
Subflow: WE,=[1-5]
Alternative or Exceptional WE,=[1-5]
Flow of Events:
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2.2.2 Improving Relevance Feedback in the Vector Space Model Tae Carol
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2.2.3 A New Algorithm to Get the Initial Centroids Tas Fang Yuan, Zeng-Hui
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2.24 Advancing Candidate Link Generation for Requirements Tracing: The
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Sundaram [17]
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Use Case Retrieval using Use Case Clustering and User Relevance Feedback Tool

Use Case Name:

Objective:

Actor:

Relationship:

Precondition:

Postcondition:

Mormal Flow of Events:

Subflow:

Alternative Flow of Events:

Search Use Case

oW
Assodiation: | /[0 ]
Include: | /[0 ¥
Extend: | E||'3 ¥
Generalization: | /[0 ]
| o
| (o &

Method 1

Combine elements by Vector Space Model !

—

Lﬁan@hﬁw'ﬁn

3N 4.5 wﬁfwau,amda%ﬁm%’umsﬁuﬁmanmsﬁm%magama

¥

3N 4.6 ‘nﬁf’lfoau,amNﬂé’ﬂﬁ‘mnmsﬁmﬁmﬂgmﬂaﬁ WA
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v T Objective
Actor
SampleUnit LogQuery N
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PK | SID \@——| PKFK1 | ElementiD Include
PKFK2 | SID Extend ——Jp»{ PK | UCDiagramiD
SampleUnitName PKFK3 | TopiclD Generalization
Precondition UCDiagramName
Time Postcondition
UserWeight NormalFlow
Term SubFlow
AlternativeFlow
UCElement
PK | ElementlD
ElementName
HasTerm
Centroid
PK,FK1 | Term
PK.FK1 | G 1D
Term PK,FK2 | UCDiagramlD K =reaps Group
PK,FK2 | UCID
PK | Term Fre Term L Pp| PK | GroupD
Element/D
FK3 Element/D Freo Uco D
iagram
TermNo TermNo g GroupName
FK2 uciD
Weight
Weight
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a1319n 4.1 a%mﬂmﬁoﬂ’agamaos:nn

WANLLaY | Bann31e A1a5u1Y

1 UseCase | M7daLALLanasfaTnugaias

2 UCDiagram mﬂofﬁ'@Lﬁu%aimuuﬂ%al,l,wumwmaagama

3 UCElement mswo%’mﬁu%amuﬂi:ﬂawaaLaﬂmiﬁ’m%mﬂgama

4 Term @1’13’10%’@LﬁuﬁﬂLLa:ﬁ‘i’]mwnaaﬁ’]ﬁy’aﬂmlu"g@*’ﬁaga

5 HasTerm aIITALALANIRUaLazI1mInALdazdn lwLdaziananT
QRDRRHHEIRE

6 Centroid ms’m%'@Lﬁuﬁ’]LLa:ﬁiwmuﬁ’]ﬁy’mmlul,l,@ia:ﬂ@:maamﬂms
QRDRRHHEIRE

7 LogQuery ms'm%'@Lﬁuﬁ’nm:ﬁmﬁfﬂmmé’]ﬁmﬂauwia:dmﬂs:ﬂauﬁ
wihanasaulflumaduduianasdresunoysaslundas
ADMIAUA

8 Method aIaiuszinnismIdufuanan ety mag

9 Group msw%’mﬁu%amjmaagama

10 SampleUnit | as9daifivdenasninanagay

11 Result AT ALFUHNANINARDININAA

12 Topic amssafulansilymildlummenss
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ADLAN IS A1adu1e BIA w1 | Ag
uUcCID UEHEGES varchar 4 PK
UCDiagramID SﬁaLLNun’lngaLﬂa char 2 PK,FK
Name %agmﬂﬁ text
Objective Tandszaed text
Actor Hnszviman text
Association woRLTHLOTY text
Include N33V text
Extend N3y text
Generalization LALLDTA LALTTU text
Precondition Gowlunawriemn text
Postcondition Gowlanaarinemu text
NormalFlow u9BUN@ text
SubFlow RN RH text
AlternativeFlow FBITUNILRON text
a9 4.3 Tassasraansnediaya UCDiagram

ADLAN DS A1adu1e B9 awIA | Ag
UCDiagramID SﬁaLLNun’lngaLﬂa char 2 PK
UCDiagramName %mmumwgama char 50
aaen 4.4 lassaswasezaya UCElement

ADLAN IS A1adu1e B9 w1 | Ag
ElementID Sﬁ'amuﬂimaugmﬂﬁ char 2 PK
ElementName %amuﬂs:ﬂaugama char 30
a9 4.5Tassawansezaya Term

ADLAN IS A1adu1e B9 w1 | Ag
Term én char 30 PK
TermNo FAUINAN int 10
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ADLAN IS A105 U1 BHA WA | A8
Term ol char 30 PK,FK
ucCID EHEGES varchar 4 PK,FK
UCDiagramID SﬁaLLNun’lngaLﬂa char 2 PK,FK
ElementID Sﬁ'amuﬂimaugmﬂﬁ char 2 FK
TermNo AIWIUEN int 10
Weight iawinen float
a9 4.7 Tassaswasezaya Centroid

ADLAN IS A105 U1 B WA | A8
GroupID TRNFUYALAR char 2 PK,FK
Term @ char 30 FK
ElementID Sﬁ'amuﬂimaugmﬂﬁ char 2
UCDiagramiD SﬁaLLNun’lngaLﬂa char 2 FK
ucID TRYALAF varchar 4 FK
weight iwinen float
ars197i 4.8 Tassasraansediaa LogQuery

ADLAN IS A195 U1 BHA WA | A8
SID TRRRUILNAROL char 2 PK,FK
TopicID swalandigm char 1 | PKFK
Time feUATIMIABAN char 1
Element|D Sﬁ'amuﬂimaugmﬂﬁ char 2 PK,FK
Userweight iwinan A5 char 1
Term @ char 30
a9 4.9 lassaswasezaya Method

ADLAN DS A195 U1 B WA | A8
MID TAFIDNTAUA char 1 PK
MethodName BoAEMIR A text
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49

ADLAN IS A105 U1 BIA w1 | Ag
GrouplD TRNFUYALAF char 2 PK
GroupName %amngama text
a9 4.11 Tassasremsstioya SampleUnit

ADLAN DS A195 U1 B9 awIA | Ag
SID TRRRUILNAFOL char 2 PK
Name Fowrrenasay varchar 30
anaen 4.12 lassasemsezaya Result

ADLAN DS A195 U1 B9 awIA | Ag
SID TRRRUILNAFOL char 2 PK,FK
TopicID swalandigm char 1 PK,FK
Time feuASTITITUAL char 1
MID TAFIDNMTAUA char 1 PK,FK
ucCID TWRYALAF varchar 4 PK,FK
Score AZUBUANNUARE float
UCDiagramiD sﬁ'mmumwgama char 2 FK
a13197 4.13 Tassasremsstioya Topic

ADLAN IS A195 U1 B9 w1 | Ag
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¥o3zULN. ICT Blocking and Filtering
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agaLad %agmﬁa
0101 Register for a member
0102 Edit members information
0104 Cancel member status
0105 Request report about members
0106 Manage information for users
0107 Provide other information
0108 Display information
0109 Create token
0110 Create log file
0111 Verify log file
0112 Add game online users information
0113 Manage rules
0114 Receive log file from a game online
0115 View monitoring reports
0116 Pre-Screening
0117 Manage a bad website
0118 Manage a good website
0119 Manage suspended keywords
0120 View checking blocked information report
0121 Notify a trace
0122 Initialize sending SMS
0123 Notify SMS for emergency case
0124 Check notifying a trace
0125 View a notified trace report
0126 Define a system authority for a member
0127 View a report for defining authority for a member
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a1997 0.3 szuwew Departmental Information System for Curriculum and Course
Offering Management

FoaTTULIW. Departmental Information System for Curriculum and Course Offering

Management
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agaLad Bogaiad
0201 Save course details
0202 Save course operation status
0203 Save course operation report
0204 Save course operation result
0205 View course operation details
0206 View course operation status
0207 View course operation report
0208 View course operation result
0209 Save subject details
0210 Save subject operation status
0211 Store subject report
0212 Save subject operation result
0213 View subject operation details
0214 View subject operation status
0215 View subject operation result
0216 View subject operation report
0217 Save course information
0218 Edit course information
0219 View course information
0220 View course statistic information
0221 Save subject information
0222 Edit subject information
0223 View subject information
0224 View teaching schedule
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a1997i n.4 szunew Resource Management

¥aIrUVIW. Resource Management
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agaLad %agmﬁa
0301 Process new application
0302 Process add new customer
0303 Process customer verification
0304 Process credit customer payment
0305 Process cash sales transactions
0306 Process credit sales
0307 Process Lay-Bye sales
0308 Process sales returns
0309 Capture employees details
0310 Process employee records
0311 Process existing supplier
0312 Process new supplier
0313 Process incoming inventory
0314 Process self-manufactured products
0315 Process check inventory available
0316 Process inventory order
0317 Access control
0318 Process generate password
0319 Process order details
0320 Process receive order details
0321 Process order payment
0322 Process account payment
0323 Generate sales figures
0324 Process petty cash withdrawals
0325 Process supplier payments
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@997 n.4 szuwsw Resource Management (sia)

agaLad BogalAd
0326 User trail
0327 Supplier order trail
0328 Customer payment trail
0329 Customer order trail
0330 Inventory trail

@1997i 0.5 szuuenw Automatic Restaurant lookup

FaI2UUI%. Automatic Restaurant lookup
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agaLad %agmﬁa
0401 New customer
0402 Manage restaurant
0403 Manage customer
0404 Find a restaurant
0405 View restaurants information
0406 Vote restaurant
0407 Manage map
0408 Post webboard
0409 Manage webboard
0410 View FAQ
0411 Manage FAQ
0412 Log in
0413 Find restaurant on PDA
0414 View restaurant’s information on PDA
0415 Vote restaurant on PDA
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@1997 n.6 szunenu Library Management

¥o3zULW. Library Management
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agaLad %agmﬁa
0501 Manage users information
0502 Summarize users report
0503 Manage library media information
0504 Define library media status
0505 Summarize library media
0506 Add members information
0507 Manage members information
0508 Summarize members
0509 Borrow library media
0510 Return library media
0511 Pay a fine

@1997 n.7 szupenw Mobile Phone Selling on the Internet

ZaIrUUI%. Mobile Phone Selling on the Internet
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agaLad %agmﬁa
0601 Search product’s information
0602 View product’s information
0603 Comment
0604 Compare products
0605 Purchase products
0606 Manage a product list
0607 Check purchase order
0608 Pay money
0609 Use credit card
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@1997 0.7 szuusrw Mobile Phone Selling on the Internet (sia)

agaLad %agama
0610 Transfer money
0611 Confirm transferring money
0612 Verify user's payment

@19197 n.8 szunew Payroll

P .
BAITUUIW. Payroll
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agaLad %agmﬁa
0701 Add new selling place
0702 Edit selling places information
0703 Cancel selling place
0704 Edit sale staff information
0705 Delete sale staff information
0706 View sale staff information
0707 Display work schedule
0708 Save working time
0709 Calculate staff salary
0710 Calculate social assurance fee
0711 Calculate over time fee
0712 Fine for working late
0713 Calculate special fee
0714 Fine for absent work
0715 Decrease tax
0716 Collect additional money from selling place
0717 Calculate net salary
0718 Display net salary
0719 Create report for executive
0720 Create report for sale staff or seller
0721 View selling place information
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a19197 0.8 szuuew Payroll (se)

agaLad %agama
0722 Add new sale staff or seller
0723 Select a sale staff or seller
0724 Calculate salary
0725 Manage salary
0726 Save taking money in advance
0727 View taking money in advance information

a997 n.9 szuwsn Personal Stock Manager on PDA

¥o3zUL9H. Personal Stock Manager on PDA
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agaLad %agmﬁa
0801 Log in
0802 Verify user's account
0803 Search by abbreviate
0804 Search stock
0805 View top ten
0806 View most gain
0807 View most lost
0808 View most active
0809 View portfolio
0810 View transaction
0811 View index
0812 View search results
0813 View other currencies
0814 View stock details
0815 View graph
0816 Buy stock
0817 Sell stock
0818 Verify PIN
0819 Check regulation
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agaLad %agama
0820 Calculate price and commission
0821 Cancel transaction
0822 Check user regulation
0823 Maintain user account
0824 Maintain regulation

a9197 n.10 szuuew Basic Product Trading

#0332V, Basic Product Trading
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0901 Download purchase order
0902 Maintain purchase order
0903 Maintain sale order
0904 Transfer purchase order to sale order
0905 Approve purchase order
0906 Approve price
0907 Approve credit
0908 Approve stock balance
0909 Maintain invoice
0910 Transfer sale order to invoice
0911 Confirm invoice
0912 Update stock balance
0913 Update customer credit
0914 Maintain customer credit
0915 Maintain product price
0916 Maintain product balance
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a19197i n.11 szuuew Mobile Phone Service Paying

#0321, Mobile Phone Service Paying
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1001 Register telephone number
1002 Manage customer and telephone number information
1003 Manage customer information
1004 Manage telephone number information
1005 Manage service information
1006 Cancel service
1007 Manage service package
1008 Save service information
1009 Ask for information
1010 Check service bill
1011 Check remaining money
1012 Create reports
1013 Print paying report
1014 Print paying report by terminal network
1015 Print income summary report

a1997 n.12 szuuen Basic MLM Computerize

FaszuVI, Basic MLM Computerize
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1101 Sign in member
1102 Maintain member information
1103 Show child member
1104 Cancel member
1105 Adjust position
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a1997 n.12 szuuew Basic MLM Computerize (sia)
agaLad %auama
1106 Purchase order
1107 Receive product
1108 Adjust product quantity
1109 Maintain information
1110 New product information
1111 Change product information
1112 New position information
1113 Change position information
1114 Order product
1115 Create invoice
1116 Save point value
1117 Print invoice
1118 Cancel invoice
1119 Print commission
1120 Calculate commission
1121 Promote position

a1997i n.13 szuuenn Content Management and Platform Upgrade for the Official
Website of Nation Channel

¥o3zUL9H. Content Management and Platform Upgrade for the Official Website of

Nation Channel
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1201 Log in
1202 Manage photo
1203 Load photo dialogue
1204 Edit schedule table
1205 Reply messages
1206 Manage program
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@197 n.13 szupean Content Management and Platform Upgrade for the Official

Website of Nation Channel (sia)

CHGIGE] %agama
1207 Manage today news
1208 Link video clip
1209 View today news
1210 Post today news
1211 Leave message to anchorman
1212 Vote poll
1213 Read breaking news
1214 Activate live

@1997i n.14 szuuew Purchase, Producing and Export

¥aIrUVIW. Purchase, Producing and Export
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agaLad %agmﬁa
1301 Purchase system
1302 Product system
1303 Warehouse and export system
1304 Check raw material
1305 Make contract and order raw material
1306 Track inventory and generate report
1307 Configure flow, hire rate and raw material
1308 Create barcode and preparation
1309 Produce
1310 Calculate hire and create report
1311 Check inventory
1312 Contact port
1313 Contact duty
1314 Export
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a1997 n.15 szupen Management Information System for Insurance Company

FoaTTULIW. Management Information System for Insurance Company
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agaLad %agmﬁa
1401 Place a claim
1402 View claim status
1403 External approve claim
1404 Maintain company information
1405 View company information
1406 View product information
1407 Calculate an insurance application
1408 Verify underwriting rule
1409 Calculate premium
1410 Validate insurance application
1411 View agent information
1412 View agent holder information
1413 View policy holder information
1414 Authentication

a19197 n.16 szuuew E-Leamning

POV, E-Learning
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agaLad %agmﬁa
1501 Register a new user for E-Learning System
1502 Generate password
1503 Log in to E-Learning System
1504 Change password
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agaLad %agmﬁa
1505 Announce course information
1506 Upload materials
1507 Create examinations and examination solutions
1508 Post answer
1509 View course detail
1510 Register course
1511 Verify condition
1512 Study registered course
1513 Take examination and get result of the examination
1514 Record time
1515 View history’s study information
1516 Post question
1517 View study result
1518 Follow study result
1519 View study result
1520 Number of learner or student
1521 Maintain employee information

@997 n.17 szuuew Management Information System for an Academic

BoITULIN, Management Information System for an Academic
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agaLad %agmﬁa
1601 Log in
1602 Student adjust schedule
1603 Student view all courses
1604 Student view record
1605 Student view schedule
1606 Faculty view course
1607 Faculty view enroliment
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agaLad %agmﬁa
1608 Faculty view student records
1609 Add another admin
1610 Add another building
1611 Add another class
1612 Add another course
1613 Add another department
1614 Add another faculty
1615 Add student
1616 Modify existing admin
1617 Add existing building
1618 Modify existing classroom
1619 Add existing course
1620 Modify existing department
1621 Admin modify enrollment list
1622 Modify existing faculty member
1623 Modify existing student
1624 Remove administrator
1625 Remove building
1626 Remove classroom
1627 Remove course
1628 Remove department
1629 Remove faculty member
1630 Remove student
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@19197 .18 szunew SME Production Planning

#9332V, SME Production Planning
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agaLad %agmﬁa
1701 Record new material
1702 Record new material by ID
1703 Use material
1704 Use material by ID
1705 Edit material specification
1706 Manage supplier
1707 Add supplier
1708 Edit supplier
1709 Search supplier
1710 Search material catalogue
1711 Add machine
1712 Edit machine
1713 Search machine
1714 Record workday
1715 Edit workday
1716 Add stock
1717 Add goods detail
1718 Add material catalogue
1719 Add machine catalogue
1720 Edit goods
1721 Search goods
1722 Add material
1723 Search material
1724 Edit material
1725 Increase maintenance schedule
1726 Search maintenance schedule
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@1997 n.18 szuuew SME Production Planning (da)
agaLad %agmﬁa
1727 Edit maintenance table
1728 Add customer
1729 Search customer
1730 Edit customer
1731 Search all purchase orders
1732 Manage new purchase order
1733 Check master production schedule
1734 Check vacant machine
1735 Create manual production line

a15199 n.19 szuvuew E-Document

P832UUIW, E-Document
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agaLad %agmﬁa
1801 Add user data
1802 Edit user data
1803 Delete user data
1804 Create official document
1805 View output document list
1806 Edit document
1807 Check document
1808 Approve document
1809 Keep log data
1810 Receive document
1811 View input document list
1812 Search document
1813 View log data
1814 Delete document
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a19197 n.19 szuneu E-Document (da)

agaLad %agmﬁa
1815 Specify input document type
1816 Delete input document type
1817 Specify output document type
1818 Delete output document type

a1997i n.20 szupenw Purchase and Sale Real Estate Management Online

¥aIrUVIW. Purchase and Sale Real Estate Management Online
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agaLad %agmﬁa
1901 Manage staff data
1902 Specify staff authority
1903 Change password
1904 Manage property entrusted purchase data
1905 Manage property entrusted sale data
1906 Manage customer data
1907 Manage recommender data
1908 Match entrusted purchase and sale list
1909 View property entrusted purchase data
1910 View property entrusted sale data

1911

Close entrusted sale property

ans197 n.21 szuwuew Simulation Office

P832UVIW, Simulation Office
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FOHEIGE

2001

Reserve other resource
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agaLad %agama
2002 Cancel other resource reservation
2003 Check other resource reservation
2004 Approve other resource reservation list
2005 Return other resource
2006 Show reserved list
2007 Reserve vehicle
2008 Cancel vehicle reservation
2009 Check vehicle reservation
2010 Consider vehicle reservation
2011 Save vehicle usability
2012 Notify reserved result
2013 See meeting room reservation list
2014 Reserve meeting room
2015 Cancel meeting room reservation
2016 Check meeting room reservation
2017 Save information of meeting room usability
2018 See other room reservation list
2019 Reserve other room
2020 Cancel other room reservation
2021 Check other room reservation
2022 Save other room usability information
2023 Acknowledge
2024 Further assign or order
2025 Reply
2026 Create new job
2027 Create new job that send to archive
2028 Personal Calendar
2029 Name list book

2030

File form
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@997 n.22 szuuew Thai Spell Checking and Suggesting

#0332V, Thai Spell Checking and Suggesting
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agaLad %agmﬁa
2101 Create dictionary
2102 Segment word
2103 Search dictionary
2104 Correct word
2105 Generate candidate corrections
2106 Rank candidate corrections
2107 Replace word

a1997 n.23 szuuerw MRP-Material Resource Planning

¥o3zULIH. MRP-Material Resource Planning
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agaLad %agmﬁa
2201 Record officer data
2202 Edit officer data
2203 Search officer data
2204 Record raw material data
2205 Edit raw material data
2206 Search raw material data
2207 Record product data
2208 Edit product data
2209 Search product data
2210 Record machine data
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a1997 n.23 szuuerw MRP-Material Resource Planning (sia)

agaLad %agama
2211 Edit machine data
2212 Search machine data
2213 Manage fixing data
2214 Record master product planning
2215 Create task scheduling
2216 Search detail master production planning
2217 Create production order
2218 Check remain material
2219 Create insufficient material
2220 Look detail everyday task

a19197 n.24 szunew Hided Information Security

¥aIrUVIW. Hided Information Security
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agaLad %agmﬁa
2301 Manage MIS principle information
2302 Manage security policy
2303 Search access information
2304 MIS Logging
2305 Manage user group information
2306 Define authority
2307 Manage user information
2308 Search operation and report
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a1997i n.25 szupenw Next Generation Requirement Management

FaIrUUIH. Next Generation Requirement Management
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agaLad %agmﬁa
2401 Start a new system
2402 Define a list of attributes for requirements in the system
2403 Creates a sub-system for a system
2404 Defines feature for a sub-system or system
2405 Defines requirements
2406 Defines use case
2407 Defines system hierarchy
2408 Defines traceability

a19197 n.26 szuuew News Operation News Reporting

Fa3rUVI%. News Operation News Reporting
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agaLad %agmﬁa
2501 Store URL group data
2502 Store URL data
2503 Translate Thai into English
2504 Translate English into Thai
2505 Manage document group data
2506 Manage document file
2507 Manage operation news review
2508 Manage data encrypt-decrypt
2509 Make report
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a1997i n.27 szupew Customer Follow-up and Appointment

#a52UL9%. Customer Follow-up and Appointment
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agaLad %agmﬁa
2601 Import data
2602 Receive data from sell department
2603 Receive data from service center
2604 Follow customer
2605 Follow new customer
2606 Follow old customer
2607 Follow after service customer
2608 Make appointment
2609 Make appointment by follow-up
2610 Make appointment by customer
2611 Make follow-up report
2612 Make appointment report

a19197 n.28 szuuew Support and Management Information System of Online Car
Insurance

FaTTULIW. Support and Management Information System of Online Car Insurance
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agaLad %agmﬁa
2701 Manage user data
2702 Manage insurance data
2703 Inform insurance data
2704 Manage quotation data




107

a19197 n.28 szuuew Support and Management Information System of Online Car
Insurance (si)

CHGIGE] %agama
2705 Print quotation document
2706 Print acceptance letter
2707 Print letter of regret
2708 Search quotation data
2709 Manage CMI data
2710 Search CMI data
2711 Conclude insurance contract

a1997i n.29 szuuen Central Help Desk

Zaszuu9w. Central Help Desk
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U CHEIGE| %agmﬁa
2801 Log in
2802 Display ticket list
2803 Add new ticket
2804 Response ticket
2805 Escalate ticket
2806 Close ticket
2807 Cancel ticket
2808 Look up user information
2809 Look up hardware information
2810 Look up software information
2811 Look up solution
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a1997i n.30 szuuean Cruise Control and Monitoring System Case Study

¥a3rUVI. Cruise Control and Monitoring System Case Study
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agaLad %agmﬁa
2901 Control speed
2902 Perform calibration
2903 Update shaft rotation count
2904 Determine distance and speed
2905 Reset trip speed
2906 Reset trip fuel consumption
2907 Calculate trip speed
2908 Calculate trip fuel consumption
2909 Reset oil maintenance
2910 Reset Air Filter maintenance
2911 Reset major service maintenance
2912 Check oil maintenance
2913 Check Air Filter maintenance
2914 Check Major Service maintenance

ans197 .31 szuwuenw Data converter between bank

P832UUIW, Data converter between bank
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3001 Authenticate
3002 Manage Project
3003 Process Transaction File
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@19197 n.32 szuuew ATM

PBILUVINW, ATM
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agaLad %agmﬁa
3101 Validate PIN
3102 Withdraw Funds
3103 Query Account
3104 Transfer Funds

a9 .33 szuwew Public Relation Online

P852UUI%, Public Relation Online

aradungszuuiduszuunul jidnsiainmuszmsuiuidoysuutatatnuaing a9
N89BINUTNIEITA 9 MTUIAITTAMITTNIFNT AATIZRUAZLNELNWITIIET hONNG

faneatesnunsiuizessiesmnd aevdymiamnd Mufimdarimenudeg

agaLad %agmﬁa
3201 Manage data news broadcast issue
3202 Manage news
3203 Analyze news
3204 Manage RSS news
3205 Approve news broadcast
3206 Gather complaint
3207 Receive complaint online
3208 Receive complaints cross Call Center
3209 Answer problem
3210 Manage FAQ
3211 Make report
3212 Make Public information usage Report
3213 Make Works data Report
3214 Make Influence Report
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a19197 n.34 szunew News Operation Staff Training

BoIzULIH. News Operation Staff Training
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agaLad %agmﬁa
3301 Manage Program Testing data
3302 Manage trainee data
3303 Manage Lesson Topic
3304 Manage lesson content
3305 Manage practical lesson content
3306 Manage theoretical lesson content
3307 Manage theoretical test
3308 Manage trainee data
3309 Manage training evaluation information
3310 Make report

a997i n.35 szuueus Intelligent Dictionary

Fo3zULH, Intelligent Dictionary
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agaLad %agmﬁa
3401 Search
3402 Refine query
3403 Manage database
3404 Rank
3405 Find synonym
3406 Make Index
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@19197 n.36 szuuew Job Assignment Management

¥o3zULIH. Job Assignment Management
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agaLad %agmﬁa
3501 Request service
3502 Verify user
3503 Assign service
3504 Re-Assign service
3505 Management service
3506 Alarm Request
3507 Report Service

a19197 n.37 szuuew The Primary Information System to Plan Education and
Check Graduation for Undergraduate Students of Engineering Faculty,
Chulalongkorn University

BoIsrUVIH, The Primary Information System to Plan Education and Check
Graduation for Undergraduate Students of Engineering Faculty, Chulalongkorn

University.
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agaLad %agmﬁa
3601 Manage curriculum
3602 Manage course
3603 Plan education
3604 Search course information
3605 Check graduation status
3606 Create report graduate
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a1997 n.38 szuuenw Departmental Information System for Research
Management

FaTTULIW. Departmental Information System for Research Management
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agaLad %agmﬁa
3701 Add thesis data
3702 Edit thesis data
3703 Add - Edit thesis theme data
3704 Show thesis data
3705 Show thesis theme data
3706 Add academic data
3707 Add conference data
3708 Add conference fund data
3709 Add - Edit organization data
3710 Add - Delete instructor of laboratory
3711 Edit academic data
3712 Show academic data
3713 Summary instructor conference
3714 Show organization data
3715 Report thesis proposal list

a997i n.39 szunenw Real Time News Feeding

#o3zULIH. Real Time News Feeding
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3801 Control NFS Windows Service
3802 Maintain Configuration file
3803 Send Command




113

@997 n.39 szuuew Real Time News Feeding (sia)

agaLad %agmﬁa
3804 View Process Log
3805 Control News Transfer
3806 Load Configuration file
3807 Manipulate News
3808 Log Working Process
3809 Receive News
3810 Send News

ans199 .40 szuusw Staff Procurement

PBILUVIW, Staff Procurement
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agaLad %agmﬁa
3901 Request staff
3902 Determine Contract
3903 Place available staff
3904 Arrange staff
3905 Close staffing request
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a1997i n.41 szuuew Software Subcontract Management

FaIrUUIW. Software Subcontract Management
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agaLad %agmﬁa
4001 Input data
4002 Authenticate
4003 Record data
4004 Present data
4005 Show data by letter order
4006 Show data by district order
4007 Identify weight
4008 Authenticate
4009 Evaluate capability
4010 Present capability rank
4011 Identify search condition
4012 Search by Subcontractor Name
4013 Search by District
4014 Search by Experience year
4015 Present searching data
4016 Record deliverable
4017 Authenticate
4018 Report deliverable status
4019 Update data
4020 Authenticate
4021 Identify alarm time
4022 Alarm at defined time

4023

Show electronic document
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a13197 2.1 uansgaastadaafinkIsaledwlddmiunsanangaaslulond
fywses “Educational System” (qia)

SHUARUIY

A28

)
avak

< A
AN

LAV AININ

dmndsznay
#i(Element)

WD

Al

06

course

1

N

teacher

2

07

login

1

student

add student

administrator

view

student

view

teacher

add teacher

admin

08

Education System

Education

manage course

teacher student

students register

login

Al | wWN

NN MNP AR OO WO WO OO | W

1. create course

2. remove course

3. summary course

4. print and public course into

web

10

1.1 create course name
1.2 create course objective and
description

1.3 create course outline

11

student register

register to course study

student
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> ¥ o P 1 Y 1 Y o [ ¥ A 3
a13197 2.1 uansgaastadaafinkIsaledwlddmiunsanangaaslulond
fywses “Educational System” (qia)

INARUIY | ARAK . . dawmdsznay | wwmwn
v IBAYdAIDN : :
Gt | asen #(Element) A
manage course online material 1 4
manager outline lecture and
content on internet ? °
4 teacher 3 3
08
manager course online 4 2
create the course subject before
add any content ° 2
5 view study result 1 4
Open curriculum 1 5
1 To open new curriculum 2 5
Track research progress 1 4
2 To track research progress 2 2
advisor 3 2
Search thesis 1 5
09 3 To search for thesis 2 2
Student 3 2
Add student data 1 4
To add new student data into
4 2 2
system
Officer 3 1
5 Edit study plan 1 4
Select course 1 5
1 Course description 2 5
Teacher student 3 5
View research topic 1 5
10 2 View research topic of student 2 5
Teacher student 3 5
View grade 1 5
° student 3 3
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> ¥ o P 1 Y 1 Y o [ ¥ A 3
a13197 2.1 uansgaastadaafinkIsaledwlddmiunsanangaaslulond
fywses “Educational System” (qia)

INARUIY | ARAK . . danilsznay | wwwn
e . & 4 AYaAInN 4 do o
e | AN #(Element) nlw

Search curriculum or program 1 5
4 Description of curriculum 2 4
10 Student teacher 3 3
Register course 1 5
5
Student learner 3 3

AN5197 2.2 meagmaoﬂ“aﬁmwﬁwﬁaﬂéhasi‘m‘li’féi‘m%’unﬁﬁ'%ﬁ%gama‘lu‘[ami
flywsas “Material Requirements Planning/Manufacturing Planning”

INARUIY | ARAK . . dawmdsznay | wwmwn
v IBAYdAIDN : :
Gt | asen #(Element) A
1 planning project 1 4
view machine 2 3
? officer 3 4
view material 1 3
01 ° officer 3 3
check material 1 4
) manager 3 3
edit detail 1 4
° manager 3 4
Manage inventory 1 5
1 Officer, Maintainer 3 3
check available material 1 5
) manufacturer, stock manager, 3 5
02 engineer
print available material 6 3
View out of stock product 1 5
3 Stock Manager 3 5
Manufacturing plan 8 3
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AN5197 2.2 meagmaoﬂ“aﬁmwﬁwﬁaﬂéhasi‘m‘li’féi‘m%’unﬁﬁ'%ﬁ%gama‘lu‘[ami
flywses “Material Requirements Planning/Manufacturing Planning” (sia)

IREARWIY | ARAK dilsznay | wInwn

¥ o
.. o \BATBANAN : .
Gt | asen #(Element) A

Monitor manufacturing schedule

1 4
4 and effort
02 Manufacturing Manager 3 4
manage requirement 1 4
° Manufacturer 3 4
Material Requirements Plan,
1 Manufacturing Plan 1 °
Material Requirements,
2 Manufacturing 1 °
Plan 2 5
Material, Manufacture 1 5
03 ° Planning 2 4
Material Requirements Planning,
4 Manufacturing Planning 1 )
Planning 2 5
Planning 1 4
5 Material Requirements Planning,
Manufacturing Planning ? °
management, planning 1 5

Requirements Planning,

Manufacturing Planning

manager 3 3
requirement analysis, production
2 planning, check material 1 >
o planning, Manufacturing 2 5
Material, Planning, stock 1 5
° Planning, manage 2 5
Requirements Planning,
4 Manufacturing Planning, check 2 5

stock
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AN5197 2.2 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywses “Material Requirements Planning/Manufacturing Planning” (sia)

SAENY | AnAR . . dawilsznay | Wanun
o \ &4 IBAYdAIDN A da o
e | AN #(Element) nlw

4 Planning, analysis 3 5
Material Requirements Planning 1 5
04 : Material Requirements Planning 2 5
requirement analysis, production
3 3
planning
1 product 1 5
pricelist 1 5
2
customer 3 4
company detail 1 4
05 3
customer buyer 3 4
4 payment 1 4
add supplier 1 5
5
manager 3 5
planning 1 5
1
material manufacturing 2 5
Requirement 1 3
Material Manufacturing
2 2 5
Requirement
staff employee 3 2
06 planning 1 3
3 demand supply 2 5
store 3 5
process 1 5
4
warehouse store production 2 3
planning 1 2
5
manufactory requirements plan 2 3
View 1 3
07 1
admin 3 5
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AN5197 2.2 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywses “Material Requirements Planning/Manufacturing Planning” (sia)

SHANWIY | ARA® . . dwilsenay | Wanwn
o \ &4 SRR NEY A da o
e | AN #(Element) nlw

Product planning 1 3
2
user 3 4
Add material 1 4
3
07 admin 3 5
Log in 1 5
4
User stock 3 3
Order material 1 4
5
stock 3 4
1 Material Requirements Planning 1 5
order material 1 4
planning to purchase material
2 2 3
and request order
officer 3 2
08 production planning 1 5
planning production line by the
3 2 3
billing order
industrial engineer 3 3
4 inventory support 1 5
5 production assurance 2 4
Add material 1 4
1
To add new material 2 2
Show material 1 5
2
Show detail of material 2 2
09
3 Use material 1 4
Check material remain 1 4
4
Check material remain in stock 2 2
5 Plan product schedule 1 4
Search material 1 5
10 1
Staff 3 5
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AN5197 2.2 meagmaoﬂ“aﬁmwﬁwﬁaﬂéhasi‘m‘li’féi‘m%’unﬁﬁ'%ﬁ%gama‘lu‘[ami
flywses “Material Requirements Planning/Manufacturing Planning” (sia)

SAENY | AnAR . . dawilsznay | Wanun
e &4 IEaYaAInIN 4 da o
e | AN #(Element) nlw

Record material 1 5
2
Store staff 3 5
Process planning 1 5
3
Process planning 2 4
10 Edit stock goods material 1 5
4
Edit stock goods material 2 4
Check order 1 5
Check order of stock goods
5 2 4
material
store 3 3

P ¥ o A 1 % 1 Y o % ¥ A 6
AN °1|.3 Ltﬁﬂ\?‘l!@l‘llE]d‘lli]ﬂ’lﬂ’l&l?l‘ﬂ%']ﬂlﬁ?aEl’ldi‘liﬁ’l‘ﬁiﬂﬂ’liﬂ%ﬂ%gﬁtﬂﬁsl%rﬁlﬂﬂ

flaywn3as “Member/ User's Information Management”

INARUIY | ARAK . . danilsznay | Wwwn
» \ &4 LHAYaaInIN o Hdo o
e | AN #(Element) nlw

search user 1 3

1
user 3 4
edit detail 1 4

2
member 3 4
view information 1 5

01 3
manager 3 5
view information log 1 3

4
manager 3 4
verify member data 1 5

5
officer 3 3
view member privilege details 1 5

1
User, Member 3 5

02

check valid user 1 5

2
administrator 3 5




125

AN5197 2.3 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Member/ User's Information Management” (si)

INARUIY | ARAK . . dawmdsznay | wwmwn
v IBAYdAIDN : :
Gt | asen #(Element) A
manage user/member profile 1 5
° administrator, user, member 3 5
02 A remove inactive user/member 1 5
Administrator 3 5
assign premium member 1 5
° Administrator 3 3
user, member, information
1 management 1 >
information management 1 5
? user, member 3 5
user, member, information 1 5
° user, member 3 4
03
user, member, information 1 5
A manage user, member ) 5
information
user, member 3 3
information management 1 3
° user, member 3 5
User Member credit 1 5
1 check balance 2 4
check credit 10 3
User Member credit 1 5
2 check credit, check balance 2 4
04 customer, manager 3 3
check credit 1 5
3 check customer credit 2 3
customer, manager 3 3
manage customer credit 1 5
) check customer credit 2 4
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AN5197 2.3 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Member/ User's Information Management” (si)

SHUARUIY

A28

)
avak

< A
AN

LAV AININ

dmndsznay
#i(Element)

WD

Al

04

4

customer, manager

3

3

credit customer

1

payment, check credit

customer

2
3

05

edit username

administrator

remove member

member

Al OO OO B O

edit member ,edit user ,edit

account

N

manager, administrator

history edit remove add

member information

06

management

management

user member information

User member

W | N

salary position

user member information

User member

W | N

training

experience knowledge

member user officer

W | N

event

member event

member user officer

W | N

07

add user

admin

a|l~lOaIdDNDNDN O OO W O OO | M| dDdPfO OO |+
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AN5197 2.3 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Member/ User's Information Management” (si)

INARUIY | ARAK . . dawmdsznay | wwmwn
v IBAYdAIDN : :
Gt | asen #(Element) A
edit user data 1 3
? user 3 4
user member 1 3
° admin 3 4
07
View user information 1 3
) admin 3 5
register 1 5
5
user 3 4
User and member information
1 management 1 °
user login 1 4
sign-in to authenticate 2 4
? member 3 3
user is a member 8 2
Delete member data 1 5
Delete member data from
database ? )
Administration 3 5
08 ° Maintain member data 4 3
Remove all data and related field
from database and keep 9 4
operation log into file
View profile 1 4
4 View member information 2 4
Member user administration 3 4
Find member 1 3
Search matching member data 2 3
° Member 3 3
User must be a member 8 2
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AN5197 2.3 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Member/ User's Information Management” (si)

INERIL 2 4 . . dmilsznay | wwin
AIIN IBAYdAIDN : :
G089 #(Element) A
Add user 1 5
1 Add new user 2 4
administrator 3 5
Edit member data 1 4
? Edit member data 2 2
09 3 Log in 1 5
3 user 3 5
Verify user 1 5
) Verify user log in 2 1
Delete user 1 4
5 Delete user information 2 2
Officer administrator 3 4
Register a new member or user 1 5
1 Member user 3 5
Update member or user profile 1 5
? Administrator or staff 3 5
View member or user details 1 5
3 View member or user details 2 5
10 Member staff 3 5
Manage member or user
4 1 5
information
Manage member or user
information ? °
Member user information
5 management 1 >
Administrator staff manager 3 5
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A ¥ o A 1 % 1 Y o > ¥ A 6
13N °1|.4 Ltﬁﬂ\i‘lgﬁ“lladilE]ﬁ’m’l&I‘Ym%')El(ﬂ')E]El’ldi‘liﬁ’l‘iﬂiﬂﬂ’liﬂ%ﬂ%gﬁmﬁi%&l‘nﬂl
lywnses “Product Trading Operation”

INERIL 2 4 . . dmilsznay | wwin
AIIN LAY ININ : :
G089 #(Element) A

view product 1 5

1 user 3 3

check status of product 1 5

? manager 3 3

Trading product 1 5

01 ° user 3 3
verify product 1 5

4 for verify product list 2 2

manager 3 2

operate product 1 3

° user 3 3

perform trade 1 5

1 staff 3 5

estimate product cost 1 5

? business analyst 3 5

02 3 establish product 1 5
acquirer 3 5

evaluate product 1 5

) Acquirer 3 4

purchase product 1 5

° customer 3 4

1 Product trading 1 5

2 Product Trading Operation 1 5

3 Product Operation 1 5

o 4 Product 1 5
Trading 1 5

° Product 3 5
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a9 0.4 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Product Trading Operation” (sia)

SHUARUIY

A28

< A
AN

LAV AININ

dmndsznay
#i(Element)

WD

Al

04

Product Trading Operation

1

5

Transaction, sell product,

purchase product

transaction status of trade

transaction status of trade

sell purchase trading product

list of product to purchase

display list of product

05

import product

Export product

Calculate price

Product trading

Al | wWN

order product

06

Product

Trading information

Trading

Product Information

trading operation

product demand price

customer

product claim

sale promotion

commission

07

order product

user

add product

admin

Add goods

admin

a|l bl OO MO PO MM PO OO O MM O] O] OO OO O
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a9 0.4 meagmmaoi’faﬁmwﬁw%aﬂéhasho‘li’{éi'm%’umsﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Product Trading Operation” (sia)

INERIL 2 4 . . dmilsznay | wwin
AIIN LAY ININ : :
G089 #(Element) A
customer 1 4
) admin 3 5
07
Edit good product 1 3
° admin 3 5
1 Trading product 1 5
2 Product operation 1 5
Control product trading to
3 inventory ? °
08 manager 3 3
Trading report 1 5
) Generate trading product report 2 4
Operate product for trading 1 5
° inventory 2 1
1 Search product 1 4
Add product order 1 5
? Add new product order 2 1
Add supplier 1 5
09 3
Add new supplier data 2 5
4 Add customer 1 5
Search supplier 1 5
° Search for supplier data 2 2
Search product 1 5
1 Search product or goods 2 4
Customer seller 3 3
Order product 1 5
10 2 Customer order product 2 5
customer 3 5
Add new product 1 5
° Add new product 2 5
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a9 0.4 meagmaoﬂ“aﬁmwﬁwﬁaﬂéhasi‘m‘li’féi‘m%’unﬁﬁ'%ﬁ%gama‘lu‘[ami
flywnsas “Product Trading Operation” (sia)

INERIL 2 4 . . dmilsznay | wwin
AN AYaAInN : :
G089 #(Element) A

View product detail 1 5

4 View product detail 2 4

Customer staff salesman 3 3

10 View order detail 1 5

5 View order detail 2 4

Staff salesman 3 3

A ¥ o A 1 % 1 Y o > ¥ A 6
13N °1|.5 l,mm‘zgmmaomammunw%mmamo‘hia'msumscsmﬂ%gama‘lufamj
lywses “Report Generation”

INERIL 2 4 . . dmilsznay | wiwin
AIIN IBAYdAIDN : :
G089 #(Element) i

view report 1 5

1 manager 3 4

create report 1 5

? company 3 2

report information 1 4

o 3 report information to manager 2 3
user 3 3

save report 1 4

) user 3 3

5 summary report 1 5

present in graph representation 1 5

1 Management, Executive 3 4

design report 1 5

? operator 3 5

02

print report 1 5

° officer, operator 3 5

create annual report 1 5

) Manager 3 3
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A ¥ o A 1 % 1 Y o > ¥ A 6
13N °1|.5 meigmmaomammu‘nw%mmama‘hia'msumscsmﬂugama‘lu‘[%nﬂ
lgwses “Report Generation” (sa)

SHUARUIY

A28

< A
AN

LAV AININ

dmndsznay
#i(Element)

WD

Al

02

create progress report

1

a

staff

3

03

Report Generation

1

Report

Generation

Report

Generate

report

Report Generation

03

Report Generation

Report Generation

04

report generation for error

purchase order report

report about member or user

curriculum report

alb~h|lw|DN

appointment report

05

report status

view report

print report

remove report

alb~h|lw|DN

make report

06

Report

administrator

report

version control

report service

curriculum report generation

sale trading report

a0 OO W]+ OO OO OO O WO~ O] OjOOjO|O | >
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A ¥ o A 1 % 1 Y o > ¥ A 6
13N °1|.5 u,amigﬂmaamammuww%mmama‘l%mwsumm%ﬂ%gama‘l%‘[alml
lgwses “Report Generation” (sa)

INERIL 2 4 . . dawdsznau | wwwn
» \ AIIN IBAYdAIDN o do o
G089 #(Element) nlw

view 1 5
1
administrator 3 5
Print 1 4
2
user 3 5
edit 1 4
07 3
administrator 3 5
Make report 1 5
4
officer 3 5
report 1 4
5
user 3 5
Daily report 1 5
Static report system for every
1 2 3
day
user 3 3
Operation report 1 5
2 View operation summary 2 2
officer 3 1
08
Summary report 1 5
3 View in education field 2 5
Teacher student 3 1
4 Purchase report 1 5
Create system status report 1 5
5 Generate report for monitor
2 5
system status and help
Generate report 1 5
1
Generate report 2 1
09
2 View report 1 5
3 Print income report 1 5
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A ¥ o A 1 % 1 Y o > ¥ A 6
13N °1|.5 u,amigﬂmaamammuww%mmama‘l%mwsumm%ﬂ%gama‘l%‘[alml
lgwses “Report Generation” (sa)

INERIL 2 4 . . dmilsznay | wwin
AIIN IBAYdAIDN : :
G089 #(Element) A

Print sale summary report 1 5

) To print a sale summary report 2 2

% Information report 1 4

° Report information 2 4

Create report 1 4

1 Create report 2 3

Manager staff 3 3

Print summary report 1 5

? User manager 3 5

Make customer report 1 5

10 3 Make customer report 2 5
staff 3 5

View product report 1 5

) Producer staff 3 5

View progress report 1 5

° Teacher advisor 3 5
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Material Requirement Planning/ Manufacturing Planning
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Product Trading Operation

Report Generation
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n‘ 1 = = 1 1 o 1 n‘ a 6 % ai % aa ¥ A n‘
a9 a.l @anSandn arananaindt utazamidsaislaia anlandilynidan 1 areisasawaun 123 uaz 4

I5anAN 1 2 3 4
A1 R P F R P F R P F R P F
1 0.573 0.640 0.604 0.719 0.489 0.582 0.677 0.970 0.798 0.583 0.966 0.727
2 0.542 0.319 0.402 0.698 0.253 0.371 0.708 0.333 0.453 0.708 0.238 0.356
3 0.490 0.959 0.648 0.771 0.301 0.433 0.479 0.979 0.643 0.927 0.255 0.400
4 0.604 0.365 0.455 0.740 0.302 0.429 0.719 0.645 0.680 0.719 0.267 0.390
5 0.573 0.437 0.496 0.656 0.255 0.367 0.438 1.000 0.609 0.646 0.236 0.345
6 0.542 0.693 0.608 0.615 0.578 0.596 0.583 0.496 0.536 0.583 0.496 0.536
7 0.563 0.482 0.519 0.625 0.233 0.339 0.615 0.317 0.418 0.594 0.479 0.530
8 0.167 0.232 0.194 0.313 0.170 0.221 0.260 0.198 0.225 0.260 0.139 0.181
9 0.542 0.464 0.500 0.583 0.283 0.381 0.583 0.253 0.353 0.583 0.253 0.353
10 0.417 | 0465| 0440| 0.479| 0451| 0465| 0479| 0451| 0465| 0479| 0.451| 0465
11 0.583 0.519 0.549 1.000 0.179 0.304 0.406 1.000 0.578 1.000 0.167 0.287
12 0.583 0.767 0.663 0.917 0.313 0.467 0.917 0.854 0.884 0.917 0.300 0.451
13 0.563 0.523 0.545 1.000 0.184 0.311 0.198 1.000 0.330 1.000 0.171 0.291
14 0.510 0.731 0.601 0.740 0.755 0.747 0.625 0.723 0.670 0.625 0.723 0.670
15 0.563 1.000 0.720 0.750 0.973 0.847 0.604 0.967 0.744 0.604 0.967 0.744
16 0.365 1.000 0.534 0.375 0.900 0.529 0.365 1.000 0.534 0.365 1.000 0.534
17 0.479 0.622 0.541 0.708 0.391 0.504 0.698 0.588 0.638 0.698 0.358 0.474
18 0.552 0.473 0.510 0.917 0.230 0.368 0.542 0.520 0.531 0.917 0.221 0.356
19 0.552 0.609 0.579 0.958 0.292 0.448 0.958 0.564 0.710 0.958 0.262 0.412
20 0.625 0.759 0.686 0.958 0.287 0.441 0.958 0.814 0.880 0.958 0.263 0.413
21 0.344 1.000 0.512 0.344 1.000 0.512 0.344 1.000 0.512 0.344 1.000 0.512
22 0.573 1.000 0.728 0.729 0.921 0.814 0.583 0.966 0.727 0.583 0.966 0.727
23 0.344 0.611 0.440 0.333 0.582 0.424 0.344 0.611 0.440 0.344 0.611 0.440
24 0.208 0.870 0.336 0.271 0.867 0.413 0.240 0.852 0.374 0.240 0.852 0.374
25 0.458 0.936 0.615 0.500 0.873 0.636 0.469 0.938 0.625 0.469 0.938 0.625
26 0.667 0.780 0.719 0.896 0.462 0.610 0.792 0.411 0.541 0.792 0.411 0.541
27 0.052 1.000 0.099 0.063 0.857 0.117 0.052 1.000 0.099 0.052 1.000 0.099
28 0.177 0.250 0.207 0.271 0.260 0.265 0.188 0.184 0.186 0.115 0.177 0.139
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Saauani 1 2 3 4
JaAaa R P F R P F R P F R P F
29 0.313 0.714 0.435 0.521 0.602 0.559 0.427 0.547 0.480 0.427 0.547 0.480
30 0.354 0.919 0.511 0.406 0.886 0.557 0.396 0.884 0.547 0.396 0.884 0.547
31 0.344 0.418 0.377 0.385 0.440 0.411 0.344 0.413 0.375 0.344 0.413 0.375
32 0.469 0.398 0.431 0.646 0.300 0.409 0.646 0.827 0.725 0.646 0.279 0.390
33 0.479 0.554 0.514 0.552 0.564 0.558 0.500 0.457 0.478 0.500 0.457 0.478
34 0.333 0.444 0.381 0.458 0.500 0.478 0.354 0.366 0.360 0.354 0.366 0.360
35 0.313 0.297 0.305 0.521 0.259 0.346 0.208 0.357 0.263 0.510 0.234 0.321
36 0.052 1.000 0.099 0.896 0.214 0.345 0.042 1.000 0.080 0.042 1.000 0.080
37 0.792 0.392 0.524 0.885 0.230 0.366 0.875 0.356 0.506 0.875 0.305 0.453
38 0.563 0.900 0.692 0.625 0.896 0.736 0.615 0.894 0.728 0.615 0.894 0.728
39 0.438 0.235 0.305 0.635 0.189 0.292 0.583 0.602 0.593 0.656 0.188 0.292
40 0.354 0.425 0.386 0.438 0.404 0.420 0.177 0.548 0.268 0.427 0.304 0.355
41 0.219 0.600 0.321 0.229 0.195 0.211 0.230 0.177 0.200 0.229 0.177 0.200
42 0.031 0.300 0.057 0.240 0.225 0.232 0.094 0.077 0.085 0.094 0.077 0.085
43 0.313 0.330 0.321 0.448 0.254 0.325 0.417 0.284 0.338 0.417 0.205 0.275
44 0.479 0.243 0.323 0.854 0.196 0.318 0.542 0.981 0.698 0.500 0.308 0.381
45 0.354 0.442 0.393 0.469 0.285 0.354 0.135 0.295 0.186 0.448 0.267 0.335
46 0.740 0.855 0.793 0.854 0.343 0.490 0.906 0.659 0.763 0.906 0.275 0.422
47 0.531 0.554 0.543 0.542 0.403 0.462 0.552 0.457 0.500 0.552 0.457 0.500
48 0.469 0.616 0.533 0.510 0.557 0.533 0.500 0.457 0.478 0.500 0.457 0.478
49 0.625 0.531 0.574 0.708 0.412 0.521 0.719 0.523 0.605 0.719 0.377 0.495
50 0.552 0.869 0.675 0.646 0.886 0.747 0.646 0.886 0.747 0.646 0.886 0.747
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n‘ 1 = = 1 1 o 1 n‘ a 6 % ai % aa ¥ A n‘
13191 @.2 @ASanAK A1aNaLAKET uazAmdgatslaia anlandilawaan 2 aeisasewann 12 3 uaz 4

I5anAN 1 2 3 4
A1 R P F R P F R P F R P F
1 0.224 0.528 0.314 0.224 0.528 0.314 0.224 0.528 0.314 0.224 0.528 0.314
2 0.247 0.153 0.189 0.318 0.157 0.210 0.365 0.135 0.197 0.365 0.135 0.197
3 0.294 0.170 0.216 0.376 0.183 0.246 0.400 0.141 0.209 0.259 0.195 0.222
4 0.388 0.268 0.317 0.506 0.189 0.276 0.000 0.000 0.000 0.000 0.000 0.000
5 0.424 0.238 0.305 0.729 0.224 0.343 0.000 0.000 0.000 0.000 0.000 0.000
6 0.165 0.113 0.134 0.388 0.149 0.215 0.329 0.301 0.315 0.200 0.090 0.124
7 0.494 0.316 0.385 0.706 0.204 0.317 0.706 0.400 0.511 0.706 0.186 0.294
8 0.494 0.296 0.370 0.659 0.207 0.315 0.659 0.389 0.489 0.659 0.176 0.278
9 0.294 0.362 0.325 0.435 0.178 0.253 0.435 0.468 0.451 0.282 0.511 0.364
10 0.294 0.225 0.255 0.247 0.160 0.194 0.353 0.789 0.488 0.365 0.143 0.205
11 0.482 0.494 0.488 0.482 0.446 0.463 0.482 0.446 0.463 0.482 0.446 0.463
12 0.482 0.494 0.488 0.482 0.436 0.458 0.482 0.446 0.463 0.482 0.446 0.463
13 0.471 0.833 0.602 0.471 0.769 0.584 0.471 0.800 0.593 0.471 0.800 0.593
14 0.471 0.519 0.494 0.494 0.452 0.472 0.482 0.446 0.463 0.482 0.446 0.463
15 0.471 0.519 0.494 0.494 0.452 0.472 0.482 0.446 0.463 0.482 0.446 0.463
16 0.482 0.275 0.350 0.541 0.200 0.292 0.541 0.793 0.643 0.542 0.197 0.288
17 0.506 0.422 0.460 0.612 0.250 0.355 0.612 0.380 0.468 0.612 0.241 0.346
18 0.471 0.417 0.442 0.588 0.219 0.319 0.600 0.486 0.537 0.600 0.215 0.317
19 0.412 0.380 0.395 0.565 0.259 0.356 0.565 0.440 0.495 0.565 0.239 0.336
20 0.447 0.369 0.404 0.482 0.328 0.390 0.482 0.328 0.390 0.482 0.328 0.390
21 0.235 0.385 0.292 0.341 0.439 0.384 0.329 0.431 0.373 0.329 0.431 0.373
22 0.176 0.254 0.208 0.165 0.200 0.181 0.224 0.224 0.224 0.224 0.224 0.224
23 0.318 0.303 0.310 0.506 0.259 0.343 0.529 0.333 0.409 0.224 0.200 0.211
24 0.094 0.800 0.168 0.247 0.778 0.375 0.188 0.800 0.305 0.188 0.800 0.305
25 0.247 0.167 0.199 0.329 0.151 0.207 0.341 0.604 0.436 0.247 0.176 0.206
26 0.471 0.833 0.602 0.471 0.800 0.593 0.471 0.800 0.593 0.471 0.800 0.593
27 0.435 0.298 0.354 0.435 0.161 0.235 0.435 0.160 0.234 0.435 0.389 0.411
28 0.341 0.492 0.403 0.400 0.523 0.453 0.523 0.453 0.400 0.400 0.523 0.453
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[ = = 1 1 o 1 n‘ a 6 % ai % aa ¥ A n‘ [
a13191 @.2 A38nAK A1ANNLARET uazAaagasiaia anlandilgwiaan 2 arsddnseuani 1 2 3 uaz 4 (da)

Saauann 1 2 3 4
JaAaa R P F R P F R P F R P F
29 0.671 0.479 0.559 0.918 0.373 0.531 0.929 0.373 0.532 0.929 0.373 0.532
30 0.259 0.379 0.308 0.306 0.377 0.338 0.306 0.377 0.338 0.306 0.377 0.338
31 0.521 0.538 0.529 0.510 0.441 0.473 0.531 0.447 0.486 0.531 0.447 0.486
32 0.306 0.394 0.344 0.671 0.213 0.324 0.694 0.557 0.618 0.694 0.211 0.324
33 0.259 0.268 0.263 0.329 0.197 0.247 0.318 0.397 0.353 0.329 0.190 0.241
34 0.153 0.123 0.136 0.647 0.167 0.265 0.224 0.373 0.279 0.635 0.160 0.255
35 0.341 0.483 0.400 0.388 0.508 0.440 0.341 0.475 0.397 0.341 0.475 0.397
36 0.424 0.439 0.431 0.424 0.414 0.419 0.424 0.414 0.419 0.424 0.414 0.419
37 0.459 0.305 0.366 0.576 0.232 0.331 0.576 0.229 0.328 0.576 0.229 0.328
38 0.459 0.481 0.470 0.494 0.467 0.480 0.494 0.467 0.480 0.494 0.467 0.480
39 0.082 0.500 0.141 0.082 0.412 0.137 0.082 0.500 0.141 0.082 0.500 0.141
40 0.188 0.320 0.237 0.247 0.269 0.258 0.329 0.412 0.366 0.329 0.412 0.366
41 0.318 0.262 0.287 0.518 0.250 0.337 0.506 0.336 0.404 0.518 0.224 0.313
42 0.318 0.429 0.365 0.600 0.381 0.466 0.506 0.410 0.453 0.671 0.350 0.460
43 0.247 0.750 0.372 0.247 0.724 0.368 0.247 0.724 0.368 0.247 0.724 0.368
44 0.365 0.290 0.323 0.435 0.243 0.312 0.447 0.413 0.429 0.447 0.241 0.313
45 0.282 0.364 0.318 0.412 0.422 0.417 0.365 0.369 0.367 0.365 0.369 0.367
46 0.400 0.266 0.319 0.471 0.221 0.301 0.459 0.199 0.278 0.471 0.360 0.408
47 0.553 0.336 0.418 0.741 0.297 0.424 0.753 0.242 0.367 0.753 0.496 0.598
48 0.776 0.537 0.635 0.835 0.493 0.620 0.835 0.480 0.609 0.224 0.905 0.358
49 0.435 0.325 0.372 0.518 0.226 0.314 0.482 0.519 0.500 0.482 0.214 0.296
50 0.471 0.260 0.335 0.518 0.250 0.337 0.529 0.417 0.466 0.529 0.238 0.328
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n‘ 1 = = 1 1 o 1 n‘ a 6 % ai % aa ¥ A n‘
13191 a.3 @ASanAn A1aNanangl utazaadganslaia anleandilynidan 3 aeisnsawann 12 3 uaz 4

I5anAN 1 2 3 4
A1 R P F R P F R P F R P F
1 0.475 0.153 0.232 0.675 0.101 0.176 0.000 0.000 0.000 0.000 0.000 0.000
2 0.150 0.068 0.094 0.400 0.075 0.127 0.000 0.000 0.000 0.000 0.000 0.000
3 0.375 0.094 0.150 0.750 0.088 0.158 0.000 0.000 0.000 0.000 0.000 0.000
4 0.500 0.106 0.175 0.625 0.084 0.148 0.000 0.000 0.000 0.000 0.000 0.000
5 0.400 0.096 0.155 0.550 0.106 0.177 0.575 0.086 0.150 0.400 0.088 0.144
6 0.250 0.092 0.134 0.800 0.099 0.176 0.350 0.200 0.255 0.750 0.163 0.268
7 0.625 0.195 0.298 0.875 0.109 0.194 0.025 0.037 0.030 0.875 0.097 0.175
8 0.675 0.160 0.258 0.925 0.097 0.176 0.025 0.014 0.018 0.850 0.115 0.203
9 0.525 0.276 0.362 0.800 0.132 0.227 0.075 0.071 0.073 0.850 0.117 0.205
10 0.325 0.194 0.243 0.350 0.161 0.220 0.625 0.181 0.281 0.625 0.181 0.281
11 0.575 0.192 0.288 0.900 0.081 0.148 0.025 0.033 0.029 0.950 0.099 0.180
12 0.475 0.142 0.218 0.900 0.082 0.151 0.000 0.000 0.000 0.000 0.000 0.000
13 0.775 0.238 0.365 0.950 0.100 0.181 0.100 0.133 0.114 0.400 0.100 0.160
14 0.800 0.158 0.264 0.950 0.082 0.150 0.000 0.000 0.000 0.000 0.000 0.000
15 0.475 0.142 0.218 0.925 0.082 0.151 0.000 0.000 0.000 0.000 0.000 0.000
16 0.375 0.139 0.203 0.775 0.100 0.178 0.100 0.077 0.087 0.775 0.095 0.169
17 0.375 0.125 0.188 0.900 0.093 0.168 0.150 0.056 0.081 0.900 0.080 0.147
18 0.200 0.060 0.092 0.525 0.074 0.130 0.050 0.033 0.040 0.525 0.072 0.126
19 0.250 0.063 0.101 0.500 0.070 0.123 0.025 0.017 0.020 0.525 0.072 0.126
20 0.125 0.057 0.079 0.250 0.065 0.103 0.125 0.045 0.066 0.275 0.067 0.108
21 0.625 0.202 0.305 0.875 0.157 0.266 0.350 0.163 0.222 0.875 0.148 0.253
22 0.025 0.143 0.043 0.050 0.074 0.060 0.025 0.143 0.043 0.025 0.143 0.043
23 0.625 0.130 0.216 0.925 0.090 0.165 0.000 0.000 0.000 0.800 0.104 0.184
24 0.300 0.115 0.167 0.525 0.111 0.183 0.100 0.129 0.113 0.575 0.120 0.199
25 0.400 0.184 0.252 0.675 0.118 0.201 0.000 0.000 0.000 0.000 0.000 0.000
26 0.225 0.095 0.133 0.400 0.094 0.152 0.000 0.000 0.000 0.000 0.000 0.000
27 0.675 0.152 0.248 0.925 0.081 0.149 0.000 0.000 0.000 0.000 0.000 0.000
28 0.625 0.189 0.291 0.925 0.095 0.173 0.100 0.074 0.085 0.275 0.067 0.108
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@319 @.3 A3enAn A1eNauNRdT uazamAganslaie anlendilgwdan 3 adeddnsAnawi 1 2 3 uaz 4 (da)

Saauann 1 2 3 4
JaAaa R P F R P F R P F R P F
29 0.075 0.047 0.058 0.800 0.103 0.182 0.200 0.061 0.094 0.800 0.092 0.165
30 0.125 0.068 0.088 0.775 0.095 0.170 0.150 0.054 0.079 0.275 0.081 0.125
31 0.300 0.148 0.198 0.725 0.128 0.217 0.025 0.024 0.025 0.650 0.111 0.190
32 0.550 0.131 0.212 0.850 0.099 0.177 0.000 0.000 0.000 0.375 0.083 0.136
33 0.175 0.130 0.149 0.575 0.122 0.202 0.025 0.024 0.025 0.650 0.111 0.190
34 0.450 0.130 0.202 0.925 0.096 0.175 0.025 0.023 0.024 0.925 0.097 0.175
35 0.225 0.220 0.222 0.675 0.142 0.235 0.175 0.189 0.182 0.675 0.114 0.195
36 0.475 0.142 0.218 0.925 0.084 0.155 0.000 0.000 0.000 0.000 0.000 0.000
37 0.450 0.137 0.211 0.700 0.106 0.184 0.300 0.068 0.111 0.700 0.104 0.181
38 0.550 0.096 0.163 0.925 0.090 0.163 0.925 0.089 0.163 0.775 0.105 0.186
39 0.600 0.155 0.246 0.850 0.113 0.199 0.025 0.016 0.019 0.950 0.092 0.168
40 0.225 0.077 0.115 0.600 0.095 0.164 0.225 0.065 0.101 0.750 0.090 0.160
41 0.700 0.155 0.253 0.875 0.113 0.200 0.025 0.100 0.040 0.700 0.160 0.260
42 0.275 0.079 0.122 0.600 0.114 0.192 0.050 0.063 0.056 0.550 0.107 0.179
43 0.375 0.167 0.231 0.625 0.103 0.177 0.000 0.000 0.000 0.000 0.000 0.000
44 0.525 0.145 0.227 0.725 0.110 0.191 0.025 0.067 0.036 0.350 0.086 0.139
45 0.775 0.164 0.271 0.925 0.091 0.166 0.000 0.000 0.000 0.450 0.088 0.147
46 0.475 0.202 0.284 0.675 0.119 0.202 0.175 0.189 0.182 0.675 0.114 0.195
47 0.500 0.124 0.199 0.925 0.093 0.169 0.300 0.051 0.087 0.925 0.082 0.150
48 0.400 0.089 0.145 0.850 0.084 0.154 0.375 0.099 0.156 0.425 0.084 0.141
49 0.650 0.116 0.196 0.925 0.080 0.147 0.000 0.000 0.000 0.000 0.000 0.000
50 0.725 0.139 0.233 0.975 0.077 0.142 0.000 0.000 0.000 0.000 0.000 0.000
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n‘ 1 = = 1 ] o 1 n‘ a 6 % ai % aa ¥ A n‘
a9 a4 anFendn arenaudngt uazaadgasluia anlandilawiaan 4 are3snsanawn 12 3uas 4

I5anAN 1 2 3 4
A1 R P F R P F R P F R P F
1 0.483 0.226 0.308 0.603 0.135 0.221 0.552 0.260 0.354 0.638 0.116 0.196
2 0.483 0.204 0.287 0.466 0.104 0.170 0.000 0.000 0.000 0.517 0.166 0.251
3 0.414 0.364 0.387 0.569 0.150 0.237 0.569 0.258 0.355 0.483 0.400 0.438
4 0.569 0.194 0.289 0.672 0.127 0.213 0.552 0.291 0.381 0.690 0.113 0.194
5 0.466 0.265 0.338 0.638 0.148 0.240 0.603 0.261 0.365 0.586 0.262 0.362
6 0.121 0.086 0.101 0.172 0.068 0.098 0.362 0.120 0.180 0.362 0.120 0.180
7 0.397 0.418 0.407 0.448 0.361 0.400 0.466 0.342 0.394 0.466 0.342 0.394
8 0.000 0.000 0.000 0.138 0.320 0.193 0.017 0.077 0.028 0.017 0.077 0.028
9 0.379 0.468 0.419 0.448 0.356 0.397 0.448 0.371 0.406 0.448 0.371 0.406
10 0.655 0.576 0.613 0.724 0.483 0.579 0.724 0.483 0.579 0.724 0.483 0.579
11 0.431 0.481 0.455 0.466 0.386 0.422 0.483 0.400 0.438 0.483 0.400 0.438
12 0.500 0.349 0.411 0.603 0.259 0.363 0.621 0.267 0.373 0.621 0.267 0.373
13 0.483 0.311 0.378 0.569 0.254 0.351 0.586 0.262 0.362 0.586 0.262 0.362
14 0.397 0.442 0.418 0.431 0.385 0.407 0.448 0.400 0.423 0.448 0.400 0.423
15 0.431 0.481 0.455 0.466 0.386 0.422 0.483 0.400 0.438 0.483 0.400 0.438
16 0.500 0.349 0.411 0.552 0.252 0.346 0.621 0.267 0.373 0.621 0.267 0.373
17 0.828 0.527 0.644 0.897 0.433 0.584 0.879 0.443 0.590 0.879 0.443 0.590
18 0.155| 0.148| 0151| 0.190| 0149| 0.167| 0172| 0152| 0.161| 0172]| 0.152| 0.161
19 0.776 0.556 0.647 0.828 0.462 0.593 0.845 0.467 0.601 0.845 0.467 0.601
20 0.672 0.273 0.388 0.914 0.141 0.244 0.552 0.421 0.478 0.948 0.132 0.231
21 0.397 0.469 0.430 0.431 0.391 0.410 0.448 0.388 0.416 0.448 0.388 0.416
22 0.397 0.442 0.418 0.448 0.400 0.423 0.448 0.377 0.409 0.448 0.377 0.409
23 0.190 0.239 0.212 0.207 0.245 0.224 0.207 0.245 0.224 0.245 0.224 0.245
24 0.431 0.481 0.455 0.483 0.378 0.424 0.483 0.400 0.438 0.483 0.400 0.438
25 0.397 0.442 0.418 0.431 0.397 0.413 0.448 0.400 0.423 0.448 0.400 0.423
26 0.500 0.345 0.408 0.655 0.136 0.226 0.034 0.286 0.062 0.466 0.104 0.170
27 0.500 0.345 0.408 0.655 0.132 0.220 0.069 0.286 0.111 0.466 0.104 0.170
28 0.603 0.297 0.398 0.810 0.239 0.369 0.810 0.239 0.369 0.810 0.239 0.369
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3191 ad ansendn aranausindt uazaeigaisiaia annlandilguidan 4 are3snsauani 12 3 uaz 4 (da)

Saauann 1 2 3 4
JaAaa R P F R P F R P F R P F
29 0.397 0.460 0.426 0.431 0.352 0.388 0.448 0.382 0.413 0.448 0.382 0.413
30 0.293 0.370 0.327 0.345 0.328 0.336 0.345 0.364 0.354 0.345 0.364 0.354
31 0.397 0.288 0.333 0.552 0.129 0.209 0.517 0.288 0.370 0.603 0.126 0.209
32 0.379 0.220 0.278 0.500 0.167 0.250 0.448 0.255 0.325 0.500 0.162 0.245
33 0.017 0.014 0.016 0.069 0.035 0.047 0.017 0.036 0.023 0.103 0.048 0.066
34 0.259 0.165 0.201 0.414 0.212 0.281 0.414 0.212 0.281 0.414 0.282 0.336
35 0.414 0.209 0.277 0.603 0.164 0.257 0.448 0.248 0.319 0.569 0.154 0.243
36 0.431 0.481 0.455 0.431 0.403 0.417 0.483 0.400 0.438 0.483 0.400 0.438
37 0.483 0.311 0.378 0.586 0.264 0.364 0.586 0.262 0.362 0.586 0.262 0.362
38 0.500 0.305 0.379 0.621 0.181 0.280 0.241 0.177 0.204 0.569 0.142 0.227
39 0.483 0.286 0.359 0.552 0.230 0.325 0.552 0.246 0.340 0.552 0.246 0.340
40 0.517 0.341 0.411 0.603 0.261 0.365 0.621 0.255 0.362 0.483 0.368 0.418
41 0.397 0.240 0.299 0.431 0.200 0.273 0.466 0.314 0.375 0.466 0.186 0.266
42 0.414 0.205 0.274 0.500 0.184 0.269 0.448 0.351 0.394 0.500 0.178 0.262
43 0.138 0.068 0.091 0.276 0.085 0.130 0.138 0.133 0.136 0.276 0.076 0.119
44 0.293 0.155 0.202 0.397 0.147 0.215 0.448 0.232 0.306 0.466 0.148 0.224
45 0.138 0.074 0.096 0.224 0.069 0.105 0.138 0.121 0.129 0.259 0.075 0.117
46 0.517 0.210 0.299 0.690 0.197 0.307 0.759 0.268 0.396 0.759 0.208 0.326
47 0.603 0.333 0.429 0.724 0.318 0.442 0.724 0.321 0.444 0.724 0.321 0.444
48 0.414 0.205 0.274 0.500 0.178 0.262 0.448 0.351 0.394 0.500 0.178 0.262
49 0.638 0.190 0.292 0.879 0.155 0.264 0.897 0.182 0.302 0.810 0.170 0.281
50 0.293 0.112 0.162 0.483 0.117 0.188 0.414 0.144 0.213 0.638 0.128 0.213
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n‘ 1 = = 1 1 o 1 n‘ a 6 % ai % aa ¥ A n‘
13191 a.D ASanAn Arananandgl uazamdgaislaia anlandifawaan b aeisasewann 12 3 uaz 4

I5anAN 1 2 3 4
A1 R P F R P F R P F R P F
1 0.773 0.246 0.374 0.818 0.173 0.286 0.136 0.207 0.164 0.886 0.289 0.436
2 0.750 0.359 0.485 0.864 0.330 0.478 0.432 0.352 0.388 0.864 0.311 0.458
3 0.750 0.209 0.327 0.864 0.106 0.188 0.000 0.000 0.000 0.000 0.000 0.000
4 0.727 0.286 0.410 0.818 0.132 0.227 0.136 1.000 0.240 0.818 0.632 0.713
5 0.773 0.872 0.819 0.795 0.660 0.722 0.841 0.627 0.718 0.841 0.627 0.718
6 0.205 0.125 0.155 0.273 0.080 0.124 0.023 0.500 0.043 0.114 0.152 0.130
7 0.727 0.464 0.566 0.909 0.320 0.473 0.909 0.333 0.488 0.909 0.333 0.488
8 0.818 0.259 0.393 0.909 0.202 0.331 0.909 0.182 0.303 0.909 0.182 0.303
9 0.773 0.298 0.430 0.886 0.163 0.276 0.227 0.833 0.357 0.864 0.352 0.500
10 0.750 0.277 0.405 0.886 0.218 0.350 0.614 0.169 0.265 0.932 0.195 0.323
11 0.750 0.623 0.680 0.841 0.500 0.627 0.841 0.507 0.632 0.841 0.507 0.632
12 0.750 0.623 0.680 0.841 0.500 0.627 0.841 0.507 0.632 0.841 0.507 0.632
13 0.750 0.623 0.680 0.841 0.500 0.627 0.841 0.507 0.632 0.841 0.507 0.632
14 0.795 0.507 0.619 0.841 0.500 0.627 0.841 0.507 0.632 0.841 0.507 0.632
15 0.750 0.508 0.606 0.841 0.500 0.627 0.841 0.507 0.632 0.841 0.507 0.632
16 0.750 0.303 0.431 0.818 0.313 0.453 0.841 0.285 0.425 0.841 0.285 0.425
17 0.727 0.492 0.587 0.818 0.419 0.554 0.818 0.419 0.554 0.818 0.419 0.554
18 0.750 0.516 0.611 0.818 0.205 0.327 0.432 0.514 0.469 0.818 0.632 0.713
19 0.705 0.795 0.747 0.750 0.493 0.595 0.818 0.590 0.686 0.818 0.590 0.686
20 0.705 0.738 0.721 0.705 0.564 0.626 0.818 0.563 0.667 0.818 0.563 0.667
21 0.750 0.458 0.569 0.818 0.409 0.545 0.841 0.398 0.540 0.841 0.398 0.540
22 0.750 0.351 0.478 0.864 0.358 0.507 0.886 0.289 0.436 0.886 0.289 0.436
23 0.773 0.694 0.731 0.841 0.587 0.692 0.864 0.543 0.667 0.864 0.543 0.667
24 0.705 0.738 0.721 0.727 0.762 0.744 0.818 0.563 0.667 0.818 0.563 0.667
25 0.705 0.646 0.674 0.795 0.593 0.680 0.818 0.632 0.713 0.818 0.632 0.713
26 0.727 0.364 0.485 0.841 0.222 0.351 0.841 0.220 0.349 0.841 0.220 0.349
27 0.705 0.544 0.614 0.795 0.417 0.547 0.818 0.450 0.581 0.818 0.450 0.581
28 0.705 0.470 0.564 0.750 0.446 0.559 0.818 0.375 0.514 0.818 0.375 0.514
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@319 a.0 A3enAn A1eNauindl uazamagansiaie anlangdilawdan b adeddnsauanin 12 3 uaz 4 (da)

Saauann 1 2 3 4
JaAaa R P F R P F R P F R P F
29 0.750 0.579 0.653 0.841 0.481 0.612 0.841 0.481 0.612 0.841 0.481 0.612
30 0.750 0.452 0.564 0.818 0.319 0.459 0.841 0.359 0.503 0.841 0.359 0.503
31 0.250 0.092 0.135 0.364 0.086 0.139 0.341 0.077 0.125 0.341 0.077 0.125
32 0.318 0.275 0.295 0.500 0.242 0.326 0.273 0.316 0.293 0.273 0.522 0.358
33 0.227 0.091 0.130 0.250 0.055 0.091 0.068 0.086 0.076 0.182 0.066 0.096
34 0.727 0.281 0.405 0.864 0.244 0.380 0.886 0.209 0.338 0.886 0.209 0.338
35 0.750 0.516 0.611 0.841 0.152 0.258 0.432 0.514 0.469 0.818 0.632 0.713
36 0.818 0.456 0.585 0.909 0.107 0.191 0.045 0.200 0.074 0.818 0.474 0.600
37 0.864 0.235 0.369 0.955 0.166 0.283 0.977 0.155 0.267 0.977 0.155 0.267
38 0.773 0.330 0.463 0.886 0.235 0.371 0.886 0.234 0.370 0.886 0.234 0.370
39 0.727 0.492 0.587 0.773 0.400 0.527 0.818 0.419 0.554 0.818 0.419 0.554
40 0.864 0.262 0.402 0.977 0.078 0.145 0.000 0.000 0.000 0.250 0.306 0.275
41 0.750 0.508 0.606 0.841 0.493 0.622 0.841 0.507 0.632 0.841 0.507 0.632
42 0.750 0.351 0.478 0.818 0.295 0.434 0.886 0.289 0.436 0.886 0.289 0.436
43 0.773 0.680 0.723 0.864 0.585 0.697 0.864 0.535 0.661 0.864 0.535 0.661
44 0.886 0.443 0.591 0.909 0.255 0.398 0.909 0.190 0.314 0.909 0.190 0.314
45 0.727 0.244 0.366 0.864 0.138 0.238 0.023 0.333 0.043 0.818 0.632 0.713
46 0.818 0.243 0.375 0.932 0.137 0.239 0.136 0.162 0.148 0.932 0.196 0.324
47 0.864 0.380 0.528 0.909 0.147 0.252 0.295 0.260 0.277 0.909 0.175 0.293
48 0.773 0.241 0.370 0.932 0.180 0.301 0.932 0.178 0.299 0.932 0.178 0.299
49 0.750 0.220 0.340 0.977 0.172 0.293 0.977 0.162 0.277 0.955 0.226 0.365
50 0.705 0.369 0.484 0.818 0.263 0.398 0.886 0.271 0.415 0.886 0.271 0.415
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I5anAN 5 6 I 8
A1 R P F R P F R P F R P F
1 0.438 1.000 0.609 0.448 1.000 0.619 0.458 1.000 0.629 0.458 0.587 0.515
2 0.396 0.481 0.434 0.333 0.627 0.435 0.521 0.407 0.457 0.521 0.360 0.426
3 0.365 1.000 0.534 0.313 1.000 0.476 0.375 0.667 0.480 0.375 0.667 0.480
4 0.323 0.295 0.308 0.313 0.366 0.337 0.438 0.429 0.433 0.438 0.368 0.400
5 0.375 0.766 0.504 0.354 0.756 0.482 0.521 0.485 0.503 0.521 0.543 0.532
6 0.427 0.641 0.513 0.365 0.897 0.519 0.427 0.539 0.477 0.427 0.539 0.477
7 0.052 0.556 0.095 0.365 0.921 0.522 0.396 0.731 0.514 0.396 0.826 0.535
8 0.063 0.333 0.105 0.073 0.259 0.114 0.125 0.090 0.105 0.125 0.090 0.105
9 0.448 0.422 0.434 0.396 0.603 0.478 0.448 0.344 0.389 0.302 0.367 0.331
10 0.323 0.660 0.434 0.271 0.743 0.397 0.333 0.640 0.438 0.333 0.640 0.438
11 0.542 0.658 0.594 0.510 0.731 0.601 0.594 0.731 0.655 0.573 0.362 0.444
12 0.542 0.929 0.684 0.500 0.906 0.644 0.563 1.000 0.720 0.563 0.514 0.537
13 0.438 0.646 0.522 0.438 0.933 0.596 0.479 0.742 0.582 0.458 0.427 0.442
14 0.479 0.902 0.626 0.458 0.917 0.611 0.490 0.870 0.627 0.490 0.870 0.627
15 0.438 1.000 0.609 0.438 1.000 0.609 0.448 1.000 0.619 0.448 1.000 0.619
16 0.250 1.000 0.400 0.219 1.000 0.359 0.250 1.000 0.400 0.250 1.000 0.400
17 0.385 0.974 0.552 0.365 0.897 0.519 0.500 0.727 0.593 0.500 0.727 0.593
18 0.448 0.896 0.597 0.365 0.897 0.519 0.510 0.458 0.483 0.510 0.458 0.483
19 0.396 0.905 0.551 0.458 0.863 0.599 0.208 0.625 0.313 0.563 0.730 0.635
20 0.521 0.926 0.667 0.500 0.941 0.653 0.604 0.795 0.686 0.573 0.786 0.663
21 0.240 1.000 0.387 0.250 1.000 0.400 0.240 1.000 0.387 0.240 1.000 0.387
22 0.427 1.000 0.599 0.385 1.000 0.556 0.438 1.000 0.609 0.438 1.000 0.609
23 0.250 0.800 0.381 0.260 0.806 0.394 0.250 0.774 0.378 0.250 0.774 0.378
24 0.198 1.000 0.330 0.375 1.000 0.545 0.198 1.000 0.330 0.198 1.000 0.330
25 0.375 1.000 0.545 0.375 1.000 0.545 0.375 1.000 0.545 0.375 1.000 0.545
26 0.521 0.714 0.602 0.646 0.939 0.765 0.698 0.545 0.612 0.698 0.545 0.612
27 0.010 1.000 0.021 0.010 1.000 0.021 0.010 1.000 0.021 0.010 1.000 0.021
28 0.167 0.410 0.237 0.156 0.682 0.254 0.167 0.444 0.242 0.167 0.327 0.221
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JaAaa R P F R P F R P F R P F
29 0.125 1.000 0.222 0.177 1.000 0.301 0.167 0.615 0.262 0.167 0.615 0.262
30 0.240 1.000 0.387 0.240 1.000 0.387 0.240 0.958 0.383 0.240 0.958 0.383
31 0.240 0.958 0.383 0.219 0.955 0.356 0.240 0.958 0.383 0.240 0.958 0.383
32 0.417 0.417 0.417 0.365 0.515 0.427 0.417 0.460 0.437 0.417 0.317 0.360
33 0.417 0.563 0.479 0.344 1.000 0.512 0.417 0.533 0.468 0.417 0.533 0.468
34 0.271 0.456 0.340 0.260 0.862 0.400 0.271 0.426 0.331 0.271 0.426 0.331
35 0.354 0.378 0.366 0.188 0.277 0.224 0.302 0.382 0.337 0.302 0.382 0.337
36 0.010 0.200 0.020 0.042 1.000 0.080 0.031 0.214 0.055 0.031 0.214 0.055
37 0.000 0.000 0.000 0.000 0.000 0.000 0.479 0.648 0.551 0.500 0.873 0.636
38 0.406 0.951 0.569 0.375 0.947 0.537 0.510 0.925 0.658 0.510 0.925 0.658
39 0.021 0.143 0.036 0.271 0.413 0.327 0.281 0.587 0.380 0.406 0.520 0.456
40 0.281 0.458 0.348 0.292 0.778 0.424 0.281 0.429 0.340 0.281 0.429 0.340
41 0.021 1.000 0.041 0.021 1.000 0.041 0.021 1.000 0.041 0.021 1.000 0.041
42 0.021 0.333 0.039 0.073 0.636 0.131 0.083 0.070 0.076 0.083 0.070 0.076
43 0.240 0.605 0.343 0.167 0.444 0.242 0.313 0.199 0.243 0.250 0.358 0.294
44 0.302 0.218 0.253 0.365 0.368 0.366 0.198 0.174 0.185 0.531 0.188 0.278
45 0.125 0.400 0.190 0.135 0.500 0.213 0.125 0.375 0.188 0.125 0.375 0.188
46 0.656 1.000 0.792 0.667 1.000 0.800 0.719 0.986 0.831 0.719 0.986 0.831
47 0.479 0.767 0.590 0.500 0.889 0.640 0.521 0.562 0.541 0.521 0.568 0.543
48 0.417 0.588 0.488 0.344 0.892 0.496 0.417 0.533 0.468 0.417 0.533 0.468
49 0.563 0.806 0.663 0.500 0.889 0.640 0.635 0.663 0.649 0.635 0.663 0.649
50 0.438 0.955 0.600 0.365 0.946 0.526 0.448 0.956 0.610 0.448 0.956 0.610
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I5anAN 5 6 I 8
A1 R P F R P F R P F R P F
1 0.024 0.500 0.045 0.024 0.400 0.044 0.024 0.500 0.045 0.024 0.500 0.045
2 0.106 0.078 0.090 0.106 0.118 0.112 0.106 0.113 0.109 0.106 1.000 0.191
3 0.165 0.109 0.131 0.188 0.168 0.178 0.188 0.176 0.182 0.188 0.667 0.294
4 0.294 0.352 0.321 0.294 0.714 0.417 0.329 0.277 0.301 0.329 0.277 0.301
5 0.294 0.362 0.325 0.247 0.368 0.296 0.329 0.286 0.306 0.329 0.452 0.381
6 0.047 0.045 0.046 0.047 0.114 0.067 0.047 0.400 0.084 0.047 0.667 0.088
7 0.106 0.220 0.143 0.424 0.632 0.507 0.471 0.336 0.392 0.471 0.336 0.392
8 0.141 0.167 0.153 0.176 0.313 0.226 0.224 0.141 0.173 0.224 0.141 0.173
9 0.329 0.452 0.381 0.259 0.688 0.376 0.341 0.326 0.333 0.341 0.326 0.333
10 0.176 0.341 0.233 0.176 0.455 0.254 0.176 0.882 0.294 0.188 0.211 0.199
11 0.212 0.750 0.330 0.200 0.739 0.315 0.212 0.720 0.327 0.212 0.720 0.327
12 0.224 0.760 0.345 0.212 0.621 0.316 0.224 0.731 0.342 0.224 0.731 0.342
13 0.224 0.826 0.352 0.259 1.000 0.411 0.224 0.792 0.349 0.224 0.792 0.349
14 0.235 0.870 0.370 0.235 0.870 0.370 0.235 0.741 0.357 0.235 0.741 0.357
15 0.271 0.639 0.380 0.271 0.719 0.393 0.271 0.548 0.362 0.271 0.548 0.362
16 0.141 0.182 0.159 0.118 0.417 0.183 0.282 0.233 0.255 0.165 0.161 0.163
17 0.306 0.565 0.397 0.294 0.556 0.385 0.318 0.415 0.360 0.318 0.415 0.360
18 0.224 0.311 0.260 0.235 0.541 0.328 0.000 0.000 0.000 0.247 0.500 0.331
19 0.153 0.464 0.230 0.200 0.586 0.298 0.200 0.386 0.264 0.200 0.436 0.274
20 0.271 0.575 0.368 0.318 0.614 0.419 0.353 0.556 0.432 0.353 0.556 0.432
21 0.106 0.409 0.168 0.094 0.444 0.155 0.106 0.391 0.167 0.106 0.391 0.167
22 0.082 0.206 0.118 0.082 0.194 0.116 0.082 0.171 0.111 0.082 0.171 0.111
23 0.106 0.209 0.141 0.082 0.159 0.109 0.141 0.226 0.174 0.141 0.226 0.174
24 0.047 0.800 0.089 0.071 0.857 0.130 0.059 0.833 0.110 0.059 0.833 0.110
25 0.259 0.314 0.284 0.247 0.356 0.292 0.294 0.248 0.269 0.294 0.248 0.269
26 0.212 0.783 0.333 0.212 1.000 0.350 0.212 0.783 0.333 0.212 0.783 0.333
27 0.224 0.333 0.268 0.224 0.576 0.322 0.247 0.176 0.206 0.247 0.525 0.336
28 0.094 0.889 0.170 0.141 1.000 0.247 0.141 0.923 0.245 0.141 0.923 0.245
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Saauann 5 6 1 8
JaAaa R P F R P F R P F R P F
29 0.682 0.547 0.607 0.329 0.651 0.438 0.376 0.500 0.430 0.376 0.500 0.430
30 0.071 0.333 0.117 0.071 0.400 0.120 0.118 0.400 0.182 0.118 0.400 0.182
31 0.229 0.537 0.321 0.083 0.571 0.145 0.229 0.386 0.288 0.229 0.386 0.288
32 0.059 0.104 0.075 0.094 0.533 0.160 0.106 0.088 0.096 0.106 0.375 0.165
33 0.200 0.500 0.286 0.212 0.600 0.313 0.259 0.458 0.331 0.259 0.458 0.331
34 0.047 0.148 0.071 0.047 0.125 0.068 0.047 0.043 0.045 0.047 0.043 0.045
35 0.200 0.850 0.324 0.212 1.000 0.350 0.224 0.826 0.352 0.224 0.826 0.352
36 0.200 0.739 0.315 0.200 0.773 0.318 0.200 0.708 0.312 0.200 0.708 0.312
37 0.200 0.181 0.190 0.247 0.412 0.309 0.271 0.343 0.303 0.271 0.160 0.201
38 0.282 0.545 0.372 0.353 0.638 0.455 0.353 0.484 0.408 0.353 0.484 0.408
39 0.047 0.667 0.088 0.047 0.667 0.088 0.047 0.667 0.088 0.047 0.667 0.088
40 0.118 0.263 0.163 0.129 0.297 0.180 0.129 0.282 0.177 0.129 0.282 0.177
41 0.259 0.468 0.333 0.247 0.553 0.341 0.494 0.263 0.343 0.494 0.280 0.357
42 0.200 0.500 0.286 0.188 0.615 0.288 0.247 0.404 0.307 0.247 0.404 0.307
43 0.176 0.833 0.291 0.176 1.000 0.300 0.176 0.789 0.288 0.176 0.789 0.288
44 0.224 0.352 0.273 0.259 0.415 0.319 0.271 0.338 0.301 0.271 0.338 0.301
45 0.141 0.387 0.207 0.165 0.538 0.252 0.153 0.394 0.220 0.153 0.394 0.220
46 0.247 0.253 0.250 0.282 0.490 0.358 0.294 0.203 0.240 0.294 0.543 0.382
47 0.224 0.253 0.238 0.271 0.434 0.333 0.294 0.221 0.253 0.294 0.735 0.420
48 0.376 0.889 0.529 0.435 0.822 0.569 0.812 0.511 0.627 0.329 0.875 0.479
49 0.294 0.333 0.313 0.294 0.463 0.360 0.306 0.271 0.287 0.306 0.271 0.287
50 0.200 0.333 0.250 0.294 0.410 0.342 0.318 0.386 0.348 0.318 0.342 0.329
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I5anAN 5 6 I 8
A1 R P F R P F R P F R P F
1 0.275 0.190 0.224 0.100 0.121 0.110 0.575 0.204 0.301 0.575 0.261 0.359
2 0.025 0.036 0.029 0.025 0.033 0.029 0.050 0.056 0.053 0.050 0.056 0.053
3 0.325 0.114 0.169 0.325 0.130 0.186 0.250 0.072 0.112 0.425 0.108 0.173
4 0.325 0.105 0.159 0.200 0.091 0.125 0.325 0.083 0.132 0.325 0.083 0.132
5 0.250 0.081 0.123 0.200 0.093 0.127 0.225 0.095 0.133 0.075 0.429 0.128
6 0.125 0.071 0.091 0.125 0.075 0.093 0.275 0.090 0.136 0.275 0.090 0.136
7 0.475 0.221 0.302 0.400 0.348 0.372 0.525 0.266 0.353 0.625 0.194 0.296
8 0.650 0.213 0.321 0.500 0.278 0.357 0.725 0.165 0.269 0.850 0.156 0.264
9 0.425 0.227 0.296 0.400 0.205 0.271 0.550 0.272 0.364 0.625 0.229 0.336
10 0.400 0.208 0.274 0.250 0.270 0.260 0.000 0.000 0.000 0.450 0.173 0.250
11 0.400 0.186 0.254 0.425 0.405 0.415 0.500 0.444 0.471 0.650 0.215 0.323
12 0.475 0.186 0.268 0.375 0.231 0.286 0.375 0.139 0.203 0.625 0.140 0.228
13 0.400 0.250 0.308 0.300 0.279 0.289 0.625 0.216 0.321 0.725 0.207 0.322
14 0.450 0.247 0.319 0.600 0.348 0.440 0.125 0.132 0.128 0.325 0.141 0.197
15 0.450 0.198 0.275 0.325 0.283 0.302 0.375 0.139 0.203 0.625 0.140 0.228
16 0.050 0.667 0.093 0.100 0.118 0.108 0.125 1.000 0.222 0.425 0.333 0.374
17 0.100 0.058 0.073 0.100 0.121 0.110 0.525 0.158 0.243 0.525 0.146 0.228
18 0.075 0.034 0.047 0.100 0.087 0.093 0.175 0.047 0.074 0.200 0.053 0.084
19 0.150 0.061 0.086 0.100 0.087 0.093 0.200 0.053 0.083 0.175 0.051 0.079
20 0.100 0.068 0.081 0.100 0.103 0.101 0.125 0.068 0.089 0.175 0.081 0.111
21 0.450 0.200 0.277 0.325 0.241 0.277 0.250 0.167 0.200 0.475 0.157 0.236
22 0.025 0.143 0.043 0.025 0.083 0.038 0.025 0.143 0.043 0.025 0.143 0.043
23 0.500 0.153 0.234 0.450 0.300 0.360 0.600 0.161 0.254 0.675 0.147 0.241
24 0.075 0.054 0.063 0.125 0.098 0.110 0.150 0.098 0.119 0.150 0.098 0.119
25 0.350 0.264 0.301 0.250 0.435 0.317 0.000 0.000 0.000 0.000 0.000 0.000
26 0.225 0.188 0.205 0.250 0.345 0.290 0.000 0.000 0.000 0.000 0.000 0.000
27 0.400 0.205 0.271 0.450 0.409 0.429 0.150 0.079 0.103 0.225 0.111 0.149
28 0.225 0.164 0.189 0.300 0.343 0.320 0.150 0.082 0.106 0.425 0.150 0.222
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Saauann 5 6 1 8
JaAaa R P F R P F R P F R P F
29 0.050 0.032 0.039 0.050 0.039 0.044 0.275 0.110 0.157 0.400 0.088 0.144
30 0.150 0.066 0.092 0.225 0.100 0.138 0.250 0.109 0.152 0.400 0.087 0.143
31 0.075 0.125 0.094 0.125 0.250 0.167 0.425 0.362 0.391 0.425 0.362 0.391
32 0.375 0.163 0.227 0.275 0.256 0.265 0.625 0.152 0.244 0.625 0.152 0.244
33 0.025 0.500 0.048 0.125 0.556 0.204 0.400 0.889 0.552 0.400 0.889 0.552
34 0.200 0.133 0.160 0.100 0.133 0.114 0.525 0.216 0.307 0.625 0.217 0.323
35 0.175 0.219 0.194 0.075 0.273 0.118 0.275 0.134 0.180 0.275 0.134 0.180
36 0.400 0.186 0.254 0.450 0.321 0.375 0.500 0.444 0.471 0.650 0.215 0.323
37 0.050 0.333 0.087 0.050 0.333 0.087 0.500 0.290 0.367 0.500 0.290 0.367
38 0.050 0.071 0.059 0.375 0.160 0.224 0.425 0.104 0.167 0.575 0.113 0.189
39 0.525 0.143 0.225 0.400 0.176 0.244 0.250 0.086 0.128 0.625 0.117 0.198
40 0.050 0.083 0.063 0.000 0.000 0.000 0.250 0.073 0.113 0.175 0.070 0.100
41 0.500 0.215 0.301 0.475 0.204 0.286 0.700 0.204 0.316 0.700 0.175 0.280
42 0.150 0.066 0.092 0.150 0.087 0.110 0.275 0.096 0.142 0.275 0.096 0.142
43 0.150 0.150 0.150 0.100 0.121 0.110 0.250 0.114 0.156 0.250 0.114 0.156
44 0.300 0.706 0.421 0.250 0.667 0.364 0.450 0.391 0.419 0.475 0.244 0.322
45 0.550 0.148 0.233 0.475 0.151 0.229 0.175 0.292 0.219 0.775 0.183 0.297
46 0.275 0.262 0.268 0.125 0.185 0.149 0.575 0.240 0.338 0.575 0.240 0.338
47 0.475 0.150 0.228 0.375 0.214 0.273 0.625 0.172 0.270 0.625 0.225 0.331
48 0.150 0.059 0.085 0.200 0.099 0.132 0.550 0.110 0.183 0.425 0.183 0.256
49 0.425 0.170 0.243 0.550 0.314 0.400 0.100 0.571 0.170 0.250 0.227 0.238
50 0.675 0.142 0.235 0.650 0.268 0.380 0.775 0.137 0.233 0.850 0.115 0.203
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I5anAN 5 6 I 8
A1 R P F R P F R P F R P F
1 0.328 0.218 0.262 0.379 0.361 0.370 0.500 0.215 0.301 0.500 0.215 0.301
2 0.362 0.263 0.304 0.397 0.377 0.387 0.431 0.229 0.299 0.190 0.131 0.155
3 0.259 0.417 0.319 0.259 0.938 0.405 0.431 0.248 0.314 0.379 0.917 0.537
4 0.362 0.375 0.368 0.379 0.512 0.436 0.483 0.228 0.309 0.483 0.311 0.378
5 0.259 0.250 0.254 0.293 0.354 0.321 0.431 0.216 0.287 0.379 0.846 0.524
6 0.086 0.081 0.083 0.069 0.108 0.084 0.190 0.129 0.154 0.000 0.000 0.000
7 0.259 0.652 0.370 0.310 0.667 0.424 0.379 0.710 0.494 0.379 0.710 0.494
8 0.000 0.000 0.000 0.017 0.091 0.029 0.000 0.000 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.017 0.091 0.029 0.000 0.000 0.000 0.000 0.000 0.000
10 0.483 0.933 0.636 0.500 0.906 0.644 0.552 0.914 0.688 0.552 0.914 0.688
11 0.362 1.000 0.532 0.328 1.000 0.494 0.379 0.957 0.543 0.379 0.957 0.543
12 0.362 0.600 0.452 0.328 0.576 0.418 0.379 0.579 0.458 0.379 0.579 0.458
13 0.362 0.600 0.452 0.310 0.563 0.400 0.379 0.579 0.458 0.379 0.579 0.458
14 0.362 0.955 0.525 0.328 0.950 0.487 0.379 0.957 0.543 0.379 0.957 0.543
15 0.069 0.235 0.107 0.103 0.286 0.152 0.103 0.286 0.152 0.103 0.286 0.152
16 0.362 0.600 0.452 0.345 0.588 0.435 0.379 0.579 0.458 0.379 0.579 0.458
17 0.621 0.818 0.706 0.621 0.857 0.720 0.655 0.826 0.731 0.655 0.826 0.731
18 0.034 0.143 0.056 0.034 0.118 0.053 0.034 0.083 0.049 0.034 0.083 0.049
19 0.603 0.897 0.722 0.621 0.923 0.742 0.638 0.881 0.740 0.638 0.881 0.740
20 0.517 0.526 0.522 0.552 0.582 0.566 0.603 0.407 0.486 0.603 0.427 0.500
21 0.362 0.955 0.525 0.310 0.947 0.468 0.379 0.917 0.537 0.379 0.917 0.537
22 0.379 0.957 0.543 0.328 0.864 0.475 0.397 0.920 0.554 0.397 0.920 0.554
23 0.034 0.125 0.054 0.034 0.154 0.056 0.034 0.125 0.054 0.034 0.125 0.054
24 0.362 1.000 0.532 0.293 0.944 0.447 0.379 0.957 0.543 0.379 0.957 0.543
25 0.362 0.955 0.525 0.310 0.947 0.468 0.379 0.957 0.543 0.379 0.957 0.543
26 0.431 0.641 0.515 0.310 0.692 0.429 0.121 0.700 0.206 0.379 0.846 0.524
27 0.431 0.463 0.446 0.328 0.487 0.392 0.138 0.471 0.213 0.362 0.553 0.438
28 0.362 0.296 0.326 0.241 0.333 0.280 0.483 0.308 0.376 0.483 0.368 0.418
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29 0.379 0.880 0.530 0.293 0.810 0.430 0.379 0.846 0.524 0.379 0.846 0.524
30 0.224 0.650 0.333 0.155 0.563 0.243 0.259 0.682 0.375 0.259 0.682 0.375
31 0.259 0.306 0.280 0.155 1.000 0.269 0.431 0.248 0.314 0.379 0.957 0.543
32 0.259 0.441 0.326 0.103 0.750 0.182 0.397 0.426 0.411 0.397 0.426 0.411
33 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.032 0.022 0.017 0.032 0.022
34 0.034 0.118 0.053 0.034 0.133 0.055 0.034 0.100 0.051 0.034 0.100 0.051
35 0.259 0.536 0.349 0.293 0.895 0.442 0.414 0.522 0.462 0.414 0.522 0.462
36 0.362 1.000 0.532 0.310 1.000 0.474 0.379 0.957 0.543 0.379 0.957 0.543
37 0.362 0.600 0.452 0.293 0.531 0.378 0.379 0.579 0.458 0.379 0.579 0.458
38 0.121 0.175 0.143 0.103 0.250 0.146 0.121 0.108 0.114 0.414 0.240 0.304
39 0.310 0.295 0.303 0.155 0.180 0.167 0.379 0.449 0.411 0.379 0.278 0.321
40 0.328 0.500 0.396 0.310 0.500 0.383 0.379 0.524 0.440 0.379 0.524 0.440
41 0.362 0.477 0.412 0.293 0.459 0.358 0.379 0.440 0.407 0.379 0.440 0.407
42 0.362 0.404 0.382 0.310 0.474 0.375 0.431 0.284 0.342 0.414 0.414 0.414
43 0.069 0.056 0.062 0.086 0.069 0.077 0.138 0.067 0.090 0.121 0.065 0.084
44 0.034 0.049 0.040 0.034 0.051 0.041 0.052 0.061 0.056 0.052 0.061 0.056
45 0.086 0.093 0.089 0.034 0.050 0.041 0.138 0.078 0.099 0.138 0.078 0.099
46 0.431 0.329 0.373 0.397 0.397 0.397 0.552 0.294 0.383 0.552 0.294 0.383
47 0.414 0.338 0.372 0.483 0.452 0.467 0.621 0.364 0.459 0.621 0.364 0.459
48 0.379 0.319 0.346 0.345 0.339 0.342 0.431 0.284 0.342 0.431 0.284 0.342
49 0.534 0.217 0.308 0.534 0.272 0.360 0.707 0.193 0.304 0.707 0.196 0.307
50 0.155 0.105 0.125 0.172 0.167 0.169 0.310 0.118 0.171 0.310 0.118 0.171
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A1 R P F R P F R P F R P F
1 0.591 0.252 0.354 0.591 0.289 0.388 0.455 0.161 0.238 0.750 0.306 0.434
2 0.591 0.765 0.667 0.636 0.757 0.691 0.364 0.533 0.432 0.750 0.702 0.725
3 0.614 0.300 0.403 0.659 0.296 0.408 0.000 0.000 0.000 0.045 0.100 0.063
4 0.523 0.383 0.442 0.545 0.600 0.571 0.477 0.194 0.276 0.341 0.259 0.294
5 0.659 1.000 0.795 0.523 1.000 0.687 0.136 1.000 0.240 0.727 1.000 0.842
6 0.182 0.157 0.168 0.114 0.217 0.149 0.182 0.116 0.142 0.182 0.116 0.142
7 0.545 0.632 0.585 0.614 0.675 0.643 0.091 0.222 0.129 0.091 0.222 0.129
8 0.636 0.262 0.371 0.659 0.266 0.379 0.182 0.267 0.216 0.841 0.276 0.416
9 0.591 0.377 0.460 0.636 0.509 0.566 0.409 0.202 0.271 0.773 0.324 0.456
10 0.568 0.333 0.420 0.591 0.400 0.477 0.636 0.259 0.368 0.841 0.346 0.490
11 0.659 0.906 0.763 0.614 0.964 0.750 0.068 0.500 0.120 0.727 0.914 0.810
12 0.614 0.900 0.730 0.591 0.929 0.722 0.023 0.250 0.042 0.023 0.250 0.042
13 0.136 0.857 0.235 0.545 0.750 0.632 0.045 0.118 0.066 0.727 0.681 0.703
14 0.705 0.912 0.795 0.705 0.912 0.795 0.023 0.250 0.042 0.023 0.250 0.042
15 0.614 0.900 0.730 0.705 0.912 0.795 0.068 0.500 0.120 0.773 0.872 0.819
16 0.614 0.900 0.730 0.568 0.893 0.694 0.068 0.500 0.120 0.727 0.914 0.810
17 0.636 0.683 0.659 0.545 0.649 0.593 0.045 0.133 0.068 0.705 0.705 0.705
18 0.682 0.857 0.759 0.545 0.923 0.686 0.182 0.320 0.232 0.705 0.646 0.674
19 0.636 0.966 0.767 0.386 0.630 0.479 0.023 0.500 0.043 0.705 0.969 0.816
20 0.636 0.903 0.747 0.545 0.889 0.676 0.045 0.400 0.082 0.705 0.912 0.795
21 0.659 0.806 0.725 0.568 0.781 0.658 0.273 0.600 0.375 0.705 0.795 0.747
22 0.682 0.395 0.500 0.568 0.431 0.490 0.295 0.210 0.245 0.750 0.402 0.524
23 0.682 0.909 0.779 0.455 0.800 0.580 0.136 0.667 0.226 0.750 0.917 0.825
24 0.636 0.800 0.709 0.545 0.727 0.623 0.000 0.000 0.000 0.000 0.000 0.000
25 0.682 1.000 0.811 0.545 1.000 0.706 0.000 0.000 0.000 0.000 0.000 0.000
26 0.591 0.271 0.371 0.614 0.391 0.478 0.000 0.000 0.000 0.000 0.000 0.000
27 0.591 0.897 0.712 0.568 0.862 0.685 0.000 0.000 0.000 0.000 0.000 0.000
28 0.636 0.667 0.651 0.591 0.650 0.619 0.159 0.333 0.215 0.705 0.689 0.697

155


nkam
Typewritten Text
155


a9 a.10 @a3endn aranaudndgr nazanadsarslaia mnlondilgmdan 5 areisnsauani b 6 7 uaz 8 (da)

Saauann 5 6 1 8
JaAaa R P F R P F R P F R P F
29 0.636 0.875 0.737 0.568 0.862 0.685 0.091 0.500 0.154 0.727 0.889 0.800
30 0.614 0.628 0.621 0.477 0.677 0.560 0.068 0.158 0.095 0.727 0.667 0.696
31 0.205 0.071 0.105 0.182 0.133 0.154 0.182 0.063 0.093 0.227 0.067 0.104
32 0.159 0.175 0.167 0.159 0.219 0.184 0.250 0.128 0.169 0.114 0.625 0.192
33 0.136 0.061 0.084 0.114 0.082 0.095 0.091 0.067 0.077 0.136 0.050 0.073
34 0.636 0.292 0.400 0.545 0.286 0.375 0.227 0.256 0.241 0.841 0.274 0.413
35 0.591 0.448 0.510 0.341 0.750 0.469 0.341 0.172 0.229 0.795 0.327 0.464
36 0.568 0.658 0.610 0.636 0.667 0.651 0.091 0.222 0.129 0.773 0.343 0.476
37 0.591 0.306 0.403 0.568 0.658 0.610 0.477 0.189 0.271 0.864 0.211 0.339
38 0.500 0.379 0.431 0.523 0.479 0.500 0.409 0.220 0.286 0.727 0.333 0.457
39 0.636 0.683 0.659 0.477 0.656 0.553 0.045 0.133 0.068 0.705 0.705 0.705
40 0.682 0.441 0.536 0.750 0.413 0.532 0.250 0.423 0.314 0.795 0.276 0.409
41 0.659 0.906 0.763 0.659 0.906 0.763 0.068 0.500 0.120 0.773 0.872 0.819
42 0.682 0.395 0.500 0.545 0.453 0.495 0.295 0.210 0.245 0.750 0.402 0.524
43 0.636 0.875 0.737 0.568 0.862 0.685 0.136 0.600 0.222 0.750 0.892 0.815
44 0.727 0.604 0.660 0.727 0.604 0.660 0.432 0.134 0.204 0.818 0.226 0.355
45 0.682 0.361 0.472 0.659 0.315 0.426 0.000 0.000 0.000 0.000 0.000 0.000
46 0.659 0.271 0.384 0.727 0.427 0.538 0.705 0.173 0.278 0.818 0.293 0.431
47 0.636 0.315 0.421 0.591 0.338 0.430 0.636 0.172 0.271 0.795 0.357 0.493
48 0.614 0.276 0.380 0.659 0.387 0.487 0.477 0.171 0.252 0.841 0.264 0.402
49 0.591 0.208 0.308 0.500 0.306 0.379 0.545 0.154 0.240 0.773 0.264 0.393
50 0.500 0.355 0.415 0.250 0.344 0.289 0.295 0.197 0.236 0.750 0.384 0.508
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Abstract

Use case is an important tool for keeping the
software requirements specification which is a
significant phase of software development because
the user requirements are collected in this phase.
Therefore, if the system developers can reuse some
use cases which are recorded and similar to some
relevant use cases from the previous system, they will

reduce some times and costs in software
development. This research proposes the use case
retrieval method for reusing which is applied the use
case clustering for use case storage and user
relevance feedback in querying process. The
performance evaluations of the results from this
proposed method are precision, recall and Harmonic
mean.

Keywords: Use Case Retrieval, Use Case, Use Case
Description, Use Case Clustering, User Relevance
Feedback
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Abstract

The objective of this research is to analyze and
design the system for storing and retrieving software
requirements specifications which are in a use case
description format. We consider the similarity of
terms in each element of use case collections and use
case query which is regarded as the structure
consideration. The use case clustering is applied to

classify all use case descriptions in collection.
Moreover, user relevance feedback on the vector
space and probabilistic models are also applied to
improve use case retrieval. A supporting tool is
devel oped to validate our proposed method based on
the fundamental of the information storage and
retrieval theory. Recall and precision are two metrics
used to evaluate our approach.

Keywords: Use Case Retrieval, Use Case, Use Case
Description, Use Case Clustering, User Relevance
Feedback
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M ethod (1) Combine VSM (2) Combine PM (3) Separate VSM (4) Separate PM
wioFB_ [ withFB wioFB_ | withFB wioFB [ withFB wioFB_ [ with FB
Recall Precision

0.0 0.251 0.17 0.077 0.061 0.283 0.268 0.197 0.207
0.1 0.322 0.34 0.202 0.326 0.267 0.294 0.357 0.334
0.2 0.256 0.292 0.37 0.394 0.419 0.526 0.45 0471
0.3 0.329 0.321 0.374 0.319 0.424 0.632 0.306 0.385
0.4 0.345 0.334 0.401 0.341 0.621 0.622 0.559 0.607
0.5 0.385 0.348 0.497 0.332 0.422 0.633 0.417 0431
0.6 0.461 0.265 0.428 0.365 0.594 0.662 0.421 0.379
0.7 0.441 0.302 0.521 0.221 0.648 0.572 0.442 0.623
0.8 0.425 0.359 0.443 0.407 0.324 0.413 0.324 0.432
0.9 0.33 0.192 0.36 0.244 0.162 0.207 0.162 0.161
1.0 0.165 0.159 0.424 0.179 0.081 0.104 0.081 0.080
M ean 0.337 0.280 0.372 0.29 0.386 0.448 0.338 0.374
S.D. 0.085 0.070 0.123 0.099 0.177 0.191 0.136 0.163
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