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Software metrics are used as indicators of software quality after software
is fully developed. If software metrics can be used at the design level, it should
support the software process in software quality. Currently, researchers proposed
object-oriented software metrics but they aimed at measuring software quality
from source code. This research studied the relationship among object-oriented
metrics at the design level diagrams, especially class diagrams and sequence
diagrams. Object-oriented metrics that can be applied to class diagrams are CK
metrics and MOOD metrics. SQUAT was used to measures sequence diagrams.
Software qualities concentrated in this research were maintainability and

reusability.

Analysis of the relationship between metrics was found the relationship
between coupling between object classs and average usage of classifiers and
relationship between coupling between object classs and recurring sequence. The
sequence diagram is to be able to measure software quality is maintainability and

reusability as well as the class diagram.
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AT - 121 HANMTIAHUNTNELAIUTVOITEUUT 39 (FO) oo 199
AT V- 122 NANITSALHUAMNTLEAUTVIITEUUT 39 (F18) oo 200

ANA V- 123 HANITIALNUNINTLAIUTUDITEUUT O oo 201



AT V- 128 NANITIALHUANELEAUTVDITEUUT G0 (B8 oo 202
AN - 125 NANITIALHUANTLAAUTVDITEUUT G0 (B8 oo 203
AT - 126 NANITIALHUANTLAAIUTVDITEUUT G1 (B8 oo 204
AN V- 127 NANITSALHUANTLEAUTVIITEUUT 82 oo 205
AT V- 128 NANITSALHUANTLAAUTVIITEUUT G2 (B18) oo 206
AT V- 129 NANITSALHUANELAAUTUIITEUUT 83 oo 207
AT V- 130 NANITSALKUANTLEAUTVIITEUUT 43 (B18) oo 208
AT - 131 HANTSAHUNTNELAIUTVOITEUUT GG oo 209
AT - 132 HANMTIAHUNTNELAIUTVOITEUUT 4G (FO) oo 210
AT - 133 HANTIAHUNTNELAIUTVOITEUUT 85 e 211
AT - 136 HANTIAUKUNTNELAIUTVOITEUUT 45 (RO oo 212
AT - 135 HANTSALHUNTATLAIUTVIITEUUT 46 oo 213
AT V- 136 NANITIALHUANTLAAIUTVDITEUUT 46 (B8 oo 214
AT V- 137 NANITIALHUANELAAIUTUDITEUUT 46 (B18) oo 215
AT V- 138 NANITSALHUANELAAUTUDITEUUT BT oo 216
AT V- 139 NANITIALHUAMNTLEAUTVIITZUUT 47 (B18) oo 217
AT V- 180 NANITSALHUANTLEAUTVIITEUUT 47 (B18) oo 218
AT V- 181 NANITSALHUATNTLAAIUTVIITEUUT B8 oo 219
AT V- 182 NANITSALHUANTLAAIUTVIITEUUT 48 (B18) oo 220
AT - 183 NANTTALHUANTLAIUTVDITEUUT 48 (B8 oo 221
AT - 148 NANTIAUNUANTLAIUTVDITZUUT 88 (58) oo 222
AT - 145 HANTIAMHUNTNELAIUTVOITEUUT 89 oo 223
AT - 1646 HANMTIAUHUNTNELAIUTVOITEUUT 49 (FO) oo 224
AT - 147 HANMTIAHUNINELAIUTVOITZUUT 49 (FD) oo 225
AT V- 148 NANITSALHUANTLAAUTUDITEUUT 50 oo 226
AT - 149 HANTIAHUNINELAIUTVDITZUUT 50 (FO) oo 227

AN V- 150 HANNTIABNUAINTLAIUTUDITEUUN 50 (RD) coveeeeoeeeoeeeeeeeoeeeoeeeoeeee, 228



uni 1

UNi

1.1 Nuuwazanudagyvaslenn

Feresmslvszuugendnivhauldegniuszansamdndudesmaaeurondunng
vsenegglnviegnasn ﬁamsmwaaw%amiﬂaEJQLLa%GTaﬂsﬁmmi’m%aLi‘]uﬁﬁu’ﬁ’m
AunmaasrardwIslaluegeh agvilianunsamusuaunngenswislaagad
UsgAvsnm @Assug ansuzing, 2509) Tsaenndesdnandiin “axldannsamunuadald
gdstulaianansntald” (DeMarco, 1982 $nsfivlu Assug ansuysntl, 2549)

anrfa wesa (2543) naalidn matavendiaiinnudndunndmiunisia
goWdlITazalunsnauny, MsUszaal wazn1IAIUANLUSIaA Lﬁaﬁaaﬂ%’uﬂ'ga@mmw
yowendusliaTu femsanvinauaraududeuewenfuiiitivunelngwsedinig
Fudounn wagednduladnssaniulusiadeluniely

Kiewkanya, Jindasawat, & Meunchaisri (2004) §slgna1iin mﬁm@mmmﬂuﬁﬁa
ddnlumstaumenduaslitaunmgs Jannuamnsalumstisedne (Maintainability)
Huthdonmunmiliaviwassnannsetunstnzainm (Maintenance phase) 1843343
nMINAILLENALIS (Software development life cycle) Tnefitinddenaiginunanain
fupounistigsinuandu 50-70% vewinsasmsiaeNRkRas e uaznis
Uspifiuarmannsalunsiissneiluiueem g senmmsiausendng wdisuivlss
AUAINLAZAARUYUNTTUNTISN¥TeviALITadls wag Sarker (2005) na1vin msldunnsin
Wenganunsatiglvidunulunisinssinwanadlaiis 42%

1 msTameniuas (Software metric) Aenguueadormunniolteulvildnsiaaey
godwafiadstu Tngunstn (Metric) Wudrmiisnesnisin (Measurement) Tasgnues
witowdusi¥anmnin (Quality indicator) vasszuvzensiLIinamRensTadu
esesazvipuannmueiuinas asuduuvailflunisesnuuy itelildssuuroduag
Mhauegiiussansnwluyng druvesszuu @Assud ansurint, 2549)

N mesaNRn s Taldfustuneumssanuuuiiefiarannsaudlunie
Usuugsliiunm danwiililunisesnuuuidsingiifesldfe giuuea (Unified Modeling
Language - UML) Tngunnsingenduasideingiidrfyfe uinsiadia (Chidamber and
Kemerer - CK Metrics) Lﬁuumﬁﬂﬁﬁwuﬂm Shyam R. Chidamber wag Chris F.
Kemerer (Chidamber, &Kemerer, 1994) wazu1nsiadulaled (Metrics for Object
Oriented Design — MOOD) Qﬂ‘ﬁﬁuuﬂﬂa Abreu wag Fernado (Abreu, 1995) (Soliman, El-
Swesy, &Ahmed, 2010)

1nsiadiartiutaiinanauayandutuvesaana (Class and class hierarchy)
Usznaume augudou (Complexity), Annas (Coupling) uazlagtu (Cohesion)



dnnesiadulelefiduinannalndsdassaiimeinisesnuuudeing Usznaudae
WuuaUgadu (Encapsulation), Bugasunu (Inheritance), ndneas#du (Polymorphism)
warnN1sauaLa (Message passing) (Sarker, 2005) ﬁaaaqmmi’mgﬂﬁmmLﬁ@l%ﬁ'ﬂ@mmw
Nnlassaisvowendng Jsamnsadaldainumunwaaialiuies

Assud mnsurIni (2549) anansaleeianuduiusseninanasiadeingiu
A mgpNALsldimun 3 ufeauanunsalunstigsing (Maintainability),
Anuausatunsiinaunlglug (Reusability) wagamuauisalunisyitanudila
(Understandability) lngtanizauninauanuausatun1sungesng wasauaiunsaly
nsinauun gl

Nl uednilinIdenatevinuhuin yingeingur inwaun m@.aus
FaanunsaldvhueanuRanan (Fault predicting) wagUszdiualdaneviornuneneuld
(Cost and effort estimate) waflaifliddelannuinununmdimuddamnuduiusiv
AN NTEALITIAY AL ITUNTININUNUA N AR

ﬁqﬁuﬂﬁﬁaﬁaamﬂmwmmé’uﬁua‘awiwqm'ﬁmLLmumW%Lmueﬁﬁ’uammw
goWdln$ wazidevuszneufuaunmildainnsiausunmeaiauds agvilvannsa
Fanmnmlinistuninmsinanueunmeaandoll

1.2 IngUszasAvasuidy

1. AnwAadiusseninunnsIndaingNUNUA AR Laza1nsiageingan
WHUANTLAIUTD

2. Anwimuausavesinsindeingainuaunindiaudlun sdudd ianunin
FNALIS

1.3 YBULUAYBINIFTIVY

1. Mavazuvaskunm@imudiduenaisiondidunea (XML File) Tngldlusunsy
Wuneslngd 913AmA 8.0 (Enterprise Architect 8.0)

2. Souwnunmdiaudiagldiaiesioanion (Sequence Diagram Analysis Tool -
SqUAT)

3. ez iawunmamalaglilusunsuudansed giduuea 17.3 (MagicDraw UML
17.3)

1.4 faudsdrAgyAnun

1. duUsdase (Independent variable) ADNIATININUAUNTWARTE
2. fuUsmu (Dependent Variable) AnunasinaInuHun I ngLAIUg



lngu1nsinanununmaaanldluadde lunnunsingaing 2 119sinAe 1es
TaBa (CK Metrics) wazaunasindulalod (MOOD Metrics) waguInsinankuun I waaiug
119INUINTTNAINLATOLREAIDN (Sequence Diagram Analysis Tool - SQUAT)

1.5 A1anaAuntglunisIae

1. wHunweand (Class diagram)

ISEADNDYNIMNUNINULUUTIBDLALLYL (Domain model diagram)
Huukun1mdalaseada (Structural diagram) Fewansliulassadwesszuy,
VaTiin, AELTR wavAUFuRUS
2. WHUAWTHLAIUG (Sequence diagram)

FundnagreiurunInuaninisifneu (nteraction diagram) Miuaneds
Ufduiudsenineing a e sudamsvinulazaduresnsieasszning
”mqﬁmauiéfﬁ’u Usenausig AananIeing, Eudiielduansdisunan, duiiouans
ﬁaﬂiimﬁlﬁmﬁumﬂﬂawaﬁai’mq
3. 11MTIATYIRG (Object-oriented metrics)

Aotorimuaildinvendnaideing iothanusziiusasyihunenunm
AL (Harrison, Counsell, &Nithi, 1998)

4. auERnsalun1singesngl (Maintainability)

Aagandwisanusauiul e vsedenusulaluynaniunisel
5. anuansalunsiinaunnlalug (Reusability)

Foanusathwendwasfitlegudn (Feunsdru) ndumnldnulul

1.6 Uszlgminanninazlasu

1. 10 IATITRAINWNUNINARIE TAIUFUNUSAULIATTATITRRINUNUA N

(%

Haud
2. wesindaingannurunndiaudaiunsaidusadianunmaeniuasle



Ui 2

A1INUNIUITIUNTIIN

2.1 Unin

TuuniiJumsiauorssanssalueindiisrdesiunuise Ussnoude
(1) mwﬁuazLLmﬁmL?{mﬁ’mmmwmwmﬁ, (2) whun gL (UML - Unified
Modeling Language), (3) nun1wAana (Class diagram), (4) WHUAINLAIULG (Sequence
diagram), (5) NM¥IALENALIS (Software measurement), (6) 1 n5IALTING (Object-
oriented software metrics), (7) WasTaanasesioanian (Sequence Diagram Analysis
Tool), (8) N1ATIAINUHUAINAANALAZUINTIAINUNUNINTLAIUD, (9) AINEUNUSIZIIN
wnsIngaingiunnnnwensiuls, (10) nallalalee1$¥ (Object Oriented Reading
Technique - OORT) uag (11) agmssmﬂsiuﬁlﬁ'wﬁaa

2.2 npufjuaziulfaingifugunngeniug

Khosravi Wag Gueheneuc (2004) nanyinannmwewdwsidudsd fyson simun
gomlflag ns1zaunmiigsastisandunu (Cost) Tumsthgsinw (Maintenance),
nsnaaau (Test) wagn1sinauLly (Reusing) wiRauAMEALAILILBLANANAULY
liasndudmiugnén, iy, flmuszuulunng dhe fd @ssud ansugsng, 2549)

— Kan (2000) o131 Aaundunwfsaluratswduyy luldwaiie swdyuiien

Foudypmandulsznoude ewanle, yumes uarAENMEUDIRMN TN

— Kitchenham (1989) 81131 Aaunaunsan uavselienulauin we
aunsadndld wagandiladng

uonnifafiuesdnsiidmuanmsguieafunsiauneenduslalfmsin
ArasamnweensLsliBndne dail

— 150 9126 (2001) Tl AENEUzYeIRUANTENALISITUNGUTDT
AENYEVBINARAUTTNAWIS anusathuildesuiswasUseilivAvosnmninle

— German Industry Standard DIN 55350 Part 11 #3191 ARMNIN
Usgnausevnandnvazuazdnvazionzdfnvomwanda vieAanssuidusiug
fupuitswelaveseudeansiidmue

— ANSI Standard (ANSI/ASQC A3/1978) 813191 AN meenswIsee
SnvnuzanzuarandnvasiaLnvesHanSusiieuinisfiativayuauannse
yierufianelalundnfasivieuinisii

— |EEE Standard (IEEE Std 729-1983) fig1371



o SnvnzanzuorandnuLeNAYeHARTTe NS
atduayuaruassavidoaufianelalundnSueividouinisii
ANADAAABIUBITOAIMUA (Conformance to specifications)

o sydufivendlTuAndNvALYRIRMAMTENALISHII 11
ey

o sziufigni vieldnusuiimendunfdulumudidesns

® AuinuuzvewoNAL I mMUATEAUTewENALS LT
Julunuiignéndesns

o o ¢

lgazy AuNINEONAKIT NUNUTIRMANYAENINUAYBINEN ST aNALISTAUTUS

vseatuayuauiianalalundndaaigonings

2.3 uuNINgLduwea (UML - Unified Modeling Language)

grouuea Wunwunsgiuiigninuniu lngesdnslewdud (Object Management

Group - OMG) uazllguaganitaunelunmsiiaseikaveaniuugeonawIfideing (Object-

oriented software analysis and design) 8i8ukaaTUN 2.0 TNWUA 13 WNUNIN AIU7TD
wUanudnwaen1sldnuld 2 Ysean Suedn dunside, 2549) laun

WAUATNLTILASIE519 (Structural diagram) LaAsLUUIABIlATIAS19UBISEUY

Jsznaume

1) uwunwaand (Class diagram) uansnuduiiusseyinsranaiiogly
WUUIADIUBITEUY

2) WHUNINLNALND (Package diagram) Tddnngueiduueadiuges
(UML elements) 1ismaniuy

3) UWNUATNBBULANA (Object diagram) wARIANFUNUSSENINgBRULINA
floglunuuinanswesszuy Sltiileduaumsi (instance) vospaaaannde
AUNUNBVDIRUUTIENLARNTN

4) wHun WABNIWLUUN (Component diagram) LaAIANENRUSNIS
NYNINTENINAIUUTZNDUAINY) VOIUONALIS

5) WNUAMNWANARELUUY (Deployment diagram) LansaniUnenssuves
FTUUNNNIENMN NI0dUUTZNUMI9Y) V838uALIs (Software component)
flavRnsauuaninenssu

6) ununnaulnananinaes (Composite structure diagram)
wandlassasengluraia loun anuduiusszninediude vesnand



BHUNIWLBINGANTIH (Behavioral diagram) LaAILUUINaRIngANIIUYBITEUY
Usznaumme

1) ununweaLAg (Use case diagram) LaAIAINABINITNNGINIVO
sPUU uaglaninsUfuiudseninssuuiasdunndon

2) WNUANTLAIUD (Sequence diagram) WAAILUUTIABINGANTIUVD
soulindnteglugaina Tagitiufiddunsiinfanssumiuna

3) wNuUnAINABNALUAYY (Communication diagram) LAAILUUTIEDY
wginssuvesesuLindieglugaina lnawiuiinisdeansiussninainguussesuing
fivhausufudmsuianssulae

4) WNUAWELANULNYTY (State machine diagram) LaneNSUALEn U
YIDOULING LAz IANITOLANIANIUTVBIUNUNINAIE) Aee

5) WNUNNUBATIIR (Activity diagram) WaAINTEUEIUNIITIND (Business
workflow) AlsiFuifunana LLammsoﬁ’%ﬁumummLLaﬂﬁiﬁmaﬂqﬁLﬂa vl
N1599NLUUTIDaZLO8A (Detailed design) VoILUTDN

6) HAUUATWBULNBIHEATUIBLI8332 (Interaction overview diagram)
LAnIN1585U18IAYaTUURIN 1T INATBINITAIUANTBINTEUIUNS

7) waunwlnsifia (Timing diagram) LLﬂﬂﬂﬂWiUﬁﬁmﬁuéﬁLﬁ@%uizwj%‘]
nauveseUdndLaM A ULt U AABATISIIAN

1999119113 LR INTUNRNIE N UATN AR NF AL RN UN WD LAIUTLYINTY F905U18
IUALLDYAVDILNUNTNTIIADY P9

2.4 wuunIwaang (Class diagram)

a a 1 | o . . <
1SEADNDYNIMNUNINULUUTIBDLALWU (Domain model diagram) LHuULHUATN
Walas9ase wazdukuuinasswuuadng (Static model) THNaLNUAIUDINTOLUIAINAR
(Concept) Nflogluszuu uazuanmuduRusIEnIAaasie Tuszuu wagldimun
o U '3 i U U 1 v ¥ U %) U ¢ =
AAnnldTmiusEninsfeaniuuTsUURARElduTTUY Euen Junsily, 2549)
198@UUSENDUVBILNUNINAANED 2 dIURD 1ASIAS1waLANUFLNUS J518aLdeneadl
(L83 IuAEIER, 2546)
5985149 (Structure)
1) Y¥9Aand (Class name) WaARIYaUDIRANELY
2) kaNN3U2A (Attributes) WaRILBNVNSTIRVDIAANE LI

3) Wsan (Methods) LaAIRAINTSUNABIALUANNNTOYIN LR



Class name
-Aftributes1
-Attributes2

+Methods1()
+Methods2()

A7 2- 1 TassasnslullunInaang

AUFUNUS (Relation)

1) AAMUFUNUS LUULRELUFLeYY (Associations relation) aSune
ANMUFUNUSTEUINIAAE YIDBDULANG

Billing Sy=tem Invoice
- -inviD
+generateinvioce() 1 4 = |-period
+verifyinvoice() " |-email
+zendVerifiedinvoice() -zubtotal
+emailverifiedinvoicel) tax
+createinvoice() -grandtotal
-status

+getPendinginvoice()
+findByID(}
+setStatus()
+getVerifiedinvoice()
+countvalidinvoice()

AN 2- 2 FDENANNFURUSLU UL AT LT

2) ANUFURUSLUULBNNZLNTU (Aggregations relation) 85U
AuduRuSsEiseanadiivainin (Whole) fivseneudenataiidnnia (Part)
mnamadlngningnau eanafiinniazdsased lignaulude insigii 2 eana
Ndasysoniu



CuttingPattern

-patternMo

-amount =

-layoutPath
-ztatus

+caleight()
+getCuttingPatterni}
+deleteCuttingPattern)
+add>crapMetalError)

MetallWaste

-wasteMo
-length
-width
-thickness
-amaount
-weight

+getMetalVaste()
+deleteMetalVaste()

+zetstatus()

ANA 2- 3 AIBENAINUFUNUSLUULDNNTINTU

3) ANUAUNUSHUUABNINGTY (Compositions relation) 85Uy
v v & ' PN Py PN Y P ]
ANdLTUSITIAaantnenin (Whole) nUsznaumispaanannii (Part)
winAanailnginingnau Aanafanninavgnaumeviuil nszns 2 eanadusiedu

MetalSheetOrder

-orderMNo
-status

+newhMetalSheet()
+getMetalSheetOrder()
+getThickness()
+compareScrapWVithMetalSheet()
+compareStandardyWithMetalSheet()
+deleteMetalSheetOrder()
+addScrapMetalError()

+zetStatus()

MetalSheet

—=heetMo
-length
-width
-thicknes=s

-amount

+getMetalSheet()
+decreazeMetalSheet()

AINA 2- 4 HIB819AINUFUNUSLUUABU INT T

4) anuduusuuuaeialawdu (Generalizations relation) (San8n
pgIANUdTuSuUUdgeY (s-a relation) e8ugAaNuduiusIENinsgesAa A
(Super class) ¥3eAanausl (Parent class) Wagdunaa (Sub class) Wemanagn
(Child class) ludnwazvosnisduneanuauli fnanagnlilassaiauasngingsy

SUAUAANALLY



ReturnForm DocumentForm RequisitionForm
-returnDivision ~formiD -requestingDivision
-returnType 4 _createDate El -requesiType

-creator
+addMatttem) +addMatitemi)
+zetTypel) +createForm() +setTypel)
+zaveForm()
+getFormByID()

AN 2- 5 FI9819PNNAURUSLUULILUD SA ety

5) AMUFUNUSLUUAIWULALT (Dependencies relation) aSung

ANMUFUNUSTEMINIAAE TUNSEITaAaANTLUAE UL UAIILAINANSENUABAAA DY

flenuduiusiuey

Media MediaWWebService
-mediaName
-mediaType o — — ={+find()
-mediaduthor +add()
-mediaReader +update(}
-mediafmount
+findMedial}
+updatemedial)

cs' o 1 v o & = =
ANNN 2- 6 HIDYINAIMUFUNUILUUALWULA UL

6) ANMUANNUSLUUSEAlalw Yy (Realization relation) a5u1y
ANUANNUSIENINBUROIE (Interface) LWazAatanzonaulwiuum (Component)

Search ()
Catalog -
-cataloglD
+getBylDy [~ .
-
Manage |

d‘ U 1 (% v 6 a U
AN 2- 7 MegremuduiusLuusvalaw
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2.5 wNuN AU (Sequence diagram)

ISUNBNDYNTIUNUNTNLERINTIFNBY (Interaction diagram) Wuwwunn
FangAnssy waziluwuudiasawuunain (Oynamic model) ldtiiaueseazidenves
LU gaLAd Tuansie fauiusseninsesueandfineuld & nawineg Fediuuszneuves
WHUANBLAIUD AR (Suein Junside, 2549)

waAas (Actor) fe yaravideszuuinFunldiu viefndoruszuuiifiansantag

X

ProductionMng

ANTSUALUALED

A v 1 s
AN 2- 8 ANDYUINLLDALADT

I

20Uland (Object) Aoduuanuvivesaataiduy

] v Y

IN3DSUTBAINY

Order

|
|
|
|
|
|
|
1
ANT 2- 9 FIBENIPRULINA

lawlayd (Lifeline) Lansia8inuaI9auldnAbunN1aIbasSuLLaLED



% ps:PlanningSystem

ProductionMng

|
I [
! job = findJobByStatus(jobStatus)

lot = getJobLot()

operation = getAllOperation()

A

AT 2- 10 shegralailal

v 1 (%

waALAYU (Activation) WARITI9IATIDBURINANAIE LA SULLELED

% ps:PlanningSystem

ProductionMng
I

| |
. job = findJobByStatus(jobStatus) __ |

lot = getJobLot() !

operation = getAllOperation() [

L
|
|
|

AN 2- 11 AIDYILLBATILITU

11



WaLHY (Message) Aadayafisaulanddsluiiiodeans, lWnauiussuianddu
wUadu 2 dnwaurde nsEenldwarn1sAueT (Return value)

% ps:PlanningSystem

ProductionMng
I

I [
' job = findJobByStatusjobStatus) __ |

lot = getJobLot() 1

operation = getAllOperation() [

— - N

-1

AT 2- 12 A9 10UELET

[
o

22ULANAAATATY (Object destruction) WAAINITORULINAULAUAALAY

% ReportSystem

ProductionMng
| I
l |

I viewReport(reportName) I

1 "
L] ; computeReport(reportName)
printReport()
g

delete()
«destroy»

% Jd---

AT 2- 13 H7981990ULANAMARS AT

12



w5y (Frame) Uanusun (Context) YaIbNUATNTLAIUY

13

sd ButtenPlanning29 /

% ReportSystem

PreductionhMing

|
I [
! viewReportreportlame) |

computeReport{reportMame)

printReport()

ANN 2- 14 Fneg19sy

2.6 NM5INTaNALIT (Software measurement)

N5IneNALIS (Software measurement) Aon1smuuaAAIATULENTNITIA
(Attributes) visatoufinl (Entity) Sefiomsimunailiiunnsinvesuenvisdadinaii
thues (Lo Jumatan, unsiing wiouya, lwug Waludte, waznsds wilulveas, 2546)
wazyhlianunsamuaugeniuasiilinunmaudonisld nsiagenduisuuniu 2
Uszuamite (35w waidy, 2547)

1. M3Inlaense (Direct measurement) [ umsinaudnuaznelu (Internal
attributes) YawOWALIT LU TAVUINLINALITIINTIWIUUTINATLIU TULATH

2. Myinlagday (Indirect measurement) {WunsinAmuanvazA8UeN
(External attributes) IngAuinianAudnwazn1ely 1wy daauauisatun1suiesnm
32UV (Maintainability)

Famsara 2 Ussuamsnesidudeddunnsta (Metrics) Tun1sagen suadinantiu
(Waes Sumatan, uasing wiouna, 1wug Waluviy, uaznsds wilulvoes, 2546)
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2.7 15318990 (Object-oriented metrics)

[

[ (3 f a o A = [ o Yo 1 ! a &
W sInvendwIseingiilungeusuiavgninluldiuegnaunvans Tumuidedl
aulaunsingadng 2 u1nsin d5eazden fail
2.7.1 1 5I0dLA (CK Metrics)

a q

Chidamber waz Kemerer (1994) lorauaunsindeingiidunesusunas

q
A =]

gnildldegneninsunsludagdu nednnnanaudivesnata e nsdunen
nsideNse warnsvheuTiniu Ustneuse 6 wasia (Assus ANSULIA, 2549)
il
1) mmausantdanand (Weighted Method per Class - WMC)
wnsiilidnanududoureseaa mnnmmawsenenaadinngs
wanshaanatiug fanududouginimmaisenaiaraadidids (Sarker, 2005)
%amwmai’mﬁﬁamimwaiamaamm%’u%’awmL@Jﬁafﬂuﬂma (Kulkarni, Kalshetty,

&Arde, 2010) @111503nlasail

WMC =ZC"

i=1
AAUALA C, AOANULT UL UTDIAANE
n ARTIUIULNGIALUARE

2) aweaNduLIasuNuUN3 (Depth of Inheritance Tree - DIT)

seiutufianfigenesnisdunenauauifvesaaralussuy e wuy
w3, 2547) Teaanaunenaneaawlieilseana viseraafidunenuian
AaNALvaAaIERaM (U, Y, &Vrushali, 2010)

wnrinilFerindaanausmysulafiardsnansenudseaagnuaiuting
Fauansiannudutoureamginsslurana anududeuvesnisesnuuuuasnsiy
nduald TnsAnveanneendusesunuiigazilvinanaingfinssuiidudou
nsvhenadlaBenunnty wilumandufuagildmsihndualdildinetu
(Sarker, 2005)

3) tuueseandamsu (Number Of Children - NOC)
ﬁ‘hmuﬂawaqﬂﬁwmﬁ%waﬂmmﬂﬂmaLL:u' Fuduranaiinarsan
agj‘iummwfu (WieN WULLUng, 2547)

Tt Chidamber way Kemerer t@ueindsudunosnisauneniisinnudn
unAedsuTuRAnIE Ut I sEUNEATE ALN3NN Faanedenves
ineavduLgasunuYd (DIT) Ange wazavesthiuesooniainsu (NOC) fed
(U, Y, &Vrushali, 2010)
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4) Anwasiniusoulaniaaa (Coupling Between Object class -

CBO)

SnsnduseninsmumNduuS esraaiinasanlaensSenldius
anvisauenTsTaRTuAasuY fushuaumanaueluszu Semslidives
AuduRussEninanaiatos ) Wewiniinadensiindunldlval Reuse) wag
Aunenealunaaaulazn15UN3esnYY (Harrison, Counsell, &Nithi, 1998) a1156)
Talaan

_ Number Of Links
R0 Number Of Classes

AU Number Of Links  f9dnuiumUdunusuInand

ANTUNRUAANED YY) Tuszuy

Number Of Classes ARINUIUARIEVIIVIUA

(Objecteering Software, n.d.)

5) saUaudwasazaand (Response For a Class - RFC)
SrunuseafiansanevaussiumsSenldnuiildsusnaneaiadu
WIpansoausngluAatad (W Wuzluns, 2547) mndAuinagyinti
fanududeuveinimedeu wazn1suilutolnna1ngs Feazdawanoaune 11y
Tunnsveaau (Harrison, Counsell, &Nithi, 1998) @115ainlaann

RFC = |RS|

o RS = {M} U,y (R}

fuald (R} AednnuwsentimusiignSenldnnusen
Fifansan
M} AesusAanLalusT U (Harrison, Counsell,
&Nithi, 1998)

6) wanaanladduduusan (Lack of Cohesion in Methods — LCOM)
wansPnuduRuSsEnIuusennelunand 9nsnuwsosiiIunld
LeNVSTMN Y vndlasuansiwsentudinseanwuuTia (ilan LUUZLUAS,
2547) Mﬂﬂﬁﬁ’lq\mam’jﬂL?Jﬁ’e)mfuﬁﬂ?ﬂmﬁmﬁuéﬁUﬂmﬁg‘HQQf}humil,%EJﬂiﬁi’f
wevmisUavinlvidianududaugs (Sarker, 2005) a1wnsainlaain
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LCcOM = |P| —|Q|

A o

g [P]  #AB91UIUNAYINTOUNBLYNTU (Intersection) UB4LUEDN

Fwidunang (Null Set)
o] Feswiunavesnsdumendurewseadildvinduening
f29819 NMAUALA
wsem : A, B, C, Duay wanvstam: 1,2, 3,4
Wsen A Senltilenysdig 1 way 4
woen B ludinsisenlduenvitadla
Wsen C Benltlonnsdin 2 Lay 4
wsan D 3unlduennstag 3
MOt LuSeR A BUWBYNTULLSER B = L9RI19
W50n A dumenduusen C = 4
LU5eR A BUBNTULLTEA D = LR34
L1500 B Bualgndulsen C = Wnang
LU50A B BUMBLYNTULGER D = LR3I
W50n C DUMBNTULTEN D = LwAINg

ely LCOM = |P| —|Q]
ety |P| =5
1@ =k
|lLcoM|=5—1=4 (AsSud ansuzsni, 2549)

2.7.2 1asindulalad (Metrics for Object Oriented Design — MOOD)

[

Abreu, &Melo (1996) taupinasindulelon Usznausie 6 wasin el
1) wsanlafsunamas (Method Hiding Factor — MHF)
Shdruseninmanuvesinuuseafiusznemdulngon funasiuves
SMnusERTwINATeIAANETIR AT ANT wNAlusTUU (WA wusiuas, 2547)

au15a3alaann
TC
MHF — Zg‘:th (c:]
TC M (C j
i=1 d i
mvuald - M, (C,) Aadnwuusaniusenadulnsiinues
ARATINATEUN
M, (C,) ADTIUIULLTANINUAYDIAAIENNANTAL

v
[ Y

TC ARIIWIUAANAVINUALUIZUU

)]
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2) wannitanlafsunames (Attribute Hiding Factor — AHF)
SnsarusEnIaTINvess I uLeNTETATUsE mMeAdulnsian AU
NATINTBIR IOV TN BIRaNaRia s mualusTUU (e wuy
Lung, 2547) @usainlaain

o S A, ()
L5 A, (C)
muuali - A, (C) feduuwennztadiivssmedulnsim
Yospaaiinansan
A,(C) AodunuLenMsdidnaunvesnaad
NN
TC AesnununaamualusEUY

3) WSBNDULTDSHNULNAIMES (Method Inheritance Factor — MIF)
99T1AIUTENINNATINVBITIUIUNTOANIQNAUN AN AUNATINVEY
T ULUTDANINUATDIARANNANTUNTINUALUTEUU (WTA LUULLUAT, 2547)

ansadalaann

TC
MIF = E:’:l Mi (E::]

TneiiM, (C,) = M, (C,) + M,(C,)

muuald M. (C,) ﬁafﬁwmmmamﬁgﬂﬁwammmaﬂﬂmaﬁ
NN
M_(C,) ﬁa'eﬁwmumﬁaﬂﬁlﬂﬁmma@ﬁgﬂﬁwa@m
M, (C,) Ao ILAYDIAAETINRNSEIN
TC AodunupanaauslusT UL

4) wann3taRdulgasunuuNAmes; (Attribute Inheritance Factor -
AlF)

Sanduszrinssanuvesinnuenvitidfigndunenin Aunasmves
snuenvistadtmuslunanadifansananualusyuu mian wusiuns, 2547)
a31503nlAan
LS A (C)

AlF = ————
Z;-T:Cj_ﬂrz (C:j
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Imaﬁﬂﬂ (C;) =A,(C) +A(c)

muuald A, (C,) AodnILLaNNIUIRNgNAUNE ANYBIAA"A
ANATUN
A_(c) AR LIULENNSUIAN Ll wannNSTIHN
gnHEuNenIN
a o aa 2 Zj al'
Ay (C) ADNUIULDNNSUINVINUAVDIARIEN
N5
TC AP UIUAANENINUALUTEUY

5) Induasi@uunanes (Polymorphism Factor — POF)
Sndrusenitmanuves v uusesfiduusonuuulelesiany
ﬁ"Uwa'iamJ’eNma@jmiwdmﬁﬂmw,ma@imiLLaxaﬁ’ﬂmmmaqﬂmaﬂﬂmaﬁﬁmsm
wmueluszuy @wseialdann
CEEME)
Zi5M,,(C;) X DE(C)]

POF

TaefiM,(C,) = M, (C,) + M_(C,)

muuald M, (C.) o nuuseafiduuseauuulenassaau
YOIRANATITR TN
M. (C,) fAedruiuwsenlmivesnanadifinnsan
M, (C,) fesuuwsenT unveIRaNETiRa TN
DC(C,) ﬁaﬁi’wmuﬂawagﬂﬁgmmsumﬂmaﬁﬁmim
TC fosnuraaaualusyuy

6) Aannasunanas (Coupling Factor — COF)
FIUIUNSTBUADVBIAANETNNINTUNTINUAIUSEUU a5 intaain

XIS [ZTE, is_client (€., C;)]

COF = -
(TC? — TC)

Ineiis_client (C,.C;) = {5 uld C,;= C;AC, # C;
Muuali G, AoAAAW

C; Aamanaan
Y

[y

C;=C AamaNd 1 dAnuduwusiuiumaia j
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C; #C; farand i wavAand j huldeananennu
TC ADINUIUAANENIVUALUTEUY

2.8 1ATInaINAIasaanIean (Sequence Diagram Analysis Tool - SQUAT)

\3esfloaran (Sequence Diagram Analysis Tool - SquAT) iuaesiioTiase s
usunmBaud Weldlunsusuupamnmvesinunmdiniud gnitaunlag MF. van
Amstel Tul 7.6.2006 (Amstel, 2006) tnesudeyainluenarsindiduwea (XML File)
aunsaaiivaalaain http://www.win tue.nl/empanada

2.8.1 wmAllAN153LASIZI

1. mMsIAsIzIiEnn (Statistical analysis)

Fupouifunssuunmsldnuresusenuaraadliens wdady 2
mumauaam k)

1) wWidanfidgin (Basis statistics) LansUSurauvaenisidauiuseniay
AAETULALANTLAIUS FaMnaINsaann1SEIuTesU e aUEngadld axgae i
spuuiissAninmgetu uaznmsnauhiiddastamaaaunifuluniels
wneAN e UNViNdsselEnsaundld SuwaEIney azvliAna
a9 Famsnanidsdlasrindslasivawaaalnduesdlastauaias

2) fmaaLsaaunlada (Coverage analysis) wanssanuazaanaiilalle
gnldau Faavahelunisfiansanilusenuderaamantiunisay ¥QNANBONIN
WHUNNLAE maumumwuumaammu”l,uaam”im

2. msaaszilagansal (Syntactic analysis)

sunouidumsnsrnaeunnuldaenadosiuneluwnunw Feasvili
Aamsulamumnersenisaeanslavainvans uasdwasetunoumsiauuas
thgasnwssuu 6 ng fail

1) duduudnuTeNAAaNER IWLaas (Uninstantiated classifiers)
felaflaiififonaradlnions (Classifiers name) uslfifoduuanusi (nstant
name) wagshldtigmrlunsdeasliing Wormadlioostugnidonldunnit 1
adslunnunmiaudniie

2) lanlaudsiovivedla@ionimanaadlnioas (Lifelines without
associated classifiers) folalaiilag Aflidmnuduiusiuaana suneeaud

Tatlatudvedunanust wilifdtenanadlwead
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3) SuluLALED (Unnamed messages) Asluaiaaiiliiszyde vivlviwaias
Hillanunsosnaludausen (Method) 18 Suiinanulddenndas (Inconsistent) ¥
Tauausalunissnu (Readability) wagauanunsalunisianudilamag

4) wuadaduauadlunusen (Messages with unspecified methods)
AowaEaTisnsdusonluLNLAWEY B9 1 WaldamsIresEaieLusonReVINT

5) 3uladisud (Incoherence) Aeunuamuiinsdonaudiusaely
liauysal Fernuduiusuesesuandgnuenaenidu 2 nqu

6) sugaiaaladilay (Unused lifelines) Aolaillay] (Lifeline) flailsignld
ruaelusauamBimuanie femsldliuniedusaanas faiuSemsuen
senulusamesiuiinlnas (Alternative Flow) weviliununm@imudduia
AuseLioaiy

3. wwniisun1sldneu (Interaction patterns)

1) wwidisudulraiegaiwes (Patterns involving users) Aooputlandfiil
Fonanadluiens uilifiTodunanuit SwsilnAndgynlunsdeasmnaanadiu
Usnglussuninduinnniy 1 a%q

2) AeAUNTLAiSY (Call patterns) Aolaflatilng Aflludanuduiusiu
Aand fevaulandfidteduwanus uilifiienaradlnions

3) SinaSSuuaEITiAaud (Recurring message sequences) ABI1UIY
ﬂ%ﬂﬁﬂiﬂﬂgﬁwé’waumtm (Sequence of message) ﬁgm’%aﬂiﬁwmam%ﬂﬂ
131 1 addluununm@imudussssuy

4) Masfunmiisu (Design patterns) Aedsuvesuaaaiiinduvoss o

Frelunsnsisgeuaugnsetlofuue U Wlieg1953n57

4. M3AATIZINSIARBU (Interaction analysis)

1) Tumardiaiia (Model checking) MIITHOUAIUYNABIVDIAFUTYDULE
id@auaziioulusngg

2) Aralawdusanluaniieasd (Visualization of behavior) wans
waAnssuvesNun g udlagldlwluviammuuydy (Finite state machine)

2.8.2 419590 luLATa9iladan2an

Usznaudng 14 1nsin dei

1. os®slasuamaLda (Asynchronous messages)
SnsnduseneswueydddasiawaE U LA IAlusT UL

g111503alAa1n
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Number of asynchronous messages

Asynchronous messages =
Number of messages

Ayunl Number of asynchronous messages Ap31UIUzTASUALLAED
Number of messages AR UIUUALFINU ALY

PEANT)

2. @9lasudaLda (Synchronous messages)
DATIAIUTEMINIUIUT AT TR AU I LI UL ALEINIVUA L UTEUU

asadalaain
Number of synchronous messages

Synchronous messages =
Number of messages

)

o a

AMuUAln Number of synchronous messages  ABIUIUTILASUALUAED

Py

[

Number of messages AU ALEVIINU ALY

PN

3. LanaLsagmmaaw‘amaﬁ‘lmaa% (Average usage of classifiers)
9nTEINTENINHATINVRIT I UNSgNLSEnTdU oAz Aanadloasiy
Puuraadlioosnaualusyuu amnsaialaain

Number of usage of classifiers

Average usage of classifiers =
g ge of f Number of classifiers

Avual Number of usage of classifiers ﬁaf\ﬁu’sumigﬂﬁﬁlﬂiﬁ

N R UG GIICRE

Number of classifiers Aodnuiumanadlliens
Wanualuszuy

4. 1BIBLIIYALEHIDONLUSOA (Average usage of methods)
DATIAIUTEMININATINYDIINUIUNNT LS UN LFUBILARLLUTBANUIIUILLUTDA

MUNAlUTEUY aunsainlaann
Number of usage of methods

Number of methods

Average usage of methods =
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fvualy Number of usage of methods AodwIuM ISty
YDIUAAZLNTON
Number of methods Aesuuasennavunly
STUU

5. aa1aANLaa159 (Class coverage)

Aomanaluuiunmdimudiiansanassosgnidenldmmn
6. LWsanANLIBLSY (Method coverage)

FowsorluikunmAnudiiiasanasfesgnizonldiomn
7. dudULEAUTENWNAAATEE WLEaS5 (Uninstantiated classifiers)

felaWlafifidenanadliions uilififodunanuy Seazviliddamlunis
doanslaine ioranadlnienstugniFentdinnnd 1 adduununmdinudniie
8. lanlaudsioniuealadieninanaiadlioas (Lifelines without associated

classifiers)

felaflaififitedunanut unlififonanadlnions
9. dULUULNALEY (Unnamed messages)

Fowaaatiliszyde viliwaaaduliannsodsludausenld Sauinmam
lyigonndas liaruaunsalunissu wazanuamnsalun1svaudlasas
10. waldaduaUadlnausan (Messages with unspecified methods)

fowalaaiisnsdausen (Method) luukun ndu 81 1 waanmsazdnda
\easonigvity
11. dulpdisud (Incoherence)

folailall (Lifeline) Aiflaulalsioiiosiu wu lawlay A Aasetulailal C
wazladlladl B Aesorulasilay D vildununmiuinaliseiios
12. dugaaalailayl (Unused lifelines)

Folatllatl (Lifeline) MlailsigaldnuasluununmBiauduia fAonslalls
Srdeduuadnias fausisueneenuIusnLALA AT
13. 31A039%1A2ud (Recurring Sequences)

$rununfifiungdduressaaignEonlfuuuiugg wnnd 1 afily
SyUU W wson A Benldwsen B 1 A%y, wson B Bunldwsen C 4 ads, wsen C
Bounldiusen A 1 ads uaviusen B 1 ase
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AN5199 2- 1 A298193LADSITLAIUD

A B C
A 1
B 4
C 1 1

14. ulwadusniteas (Implied behavior)
ADNINTIAABUANUYNADIVBIT U VBN ALAILAERDUL YA Tuwkun I

IS 6" L3 IS

Fenudlagldlluiammuusdu

2.9 UINTINVINBLAUNINAAVELAZUIATIAINLNUNTNTLAIUDY

2.9.1 YIAFININHUNINAANE

19 5IASaRUBAaNE, ISaUBUTNBsaTAANE LazwanDaNlABTUB LLSDAINNUINT
TTA WATUINTIALUTONDULTDSLNULNALNDS, LaNNSUINDUTDSNULIAMES Inauash
Fuunawmes wazadnnasamesanuinsiaduleled v 7 uwnsiatldanuisanianlalu

)}

JUABUNITDBNWUU LNFIZAZANNITAMIA A LUTURDUVBINSHAILN I USE AU A LA R
(Sourcecode) fetiugIdedshaithng 9 wnsinlunldlunisinununmeaialuanided

= A

Jundeliies 5 UnTIANNINNIATIATLA 3 UIRTIA LALA LANDaNDWERSENUNT, WNUDS

Qe

20NTaLATU warFNWAIUIUeaULANAAAE wazanuInsTialduleled 2 u1nsia lawn
wsanlaRanAwes wazkannItiflafanamnas

2.9.2 A1AFININNUNTNTLAIUDY

199970 9 1e5TR TR AANERYINGLTA, WEARMIIBLS, SuBULAALT oMYA
panadlnions, ladlawisiouealadionmanatadluions, SULUNLLELEY, WUELER
suaadlidwsen, Buladisud, dugaaslailay uasdulndduaniess \Wuunsin
FntoRANEINVDINITODNRUUNUAINTLAIUT FanuunmTimusivunldsndudes
ATIRdRUMNNgNARIEImMATiAlelee1sH (Object Oriented Reading Technique - OORT)
ogudn el 9 mesathldlumstaununmdimudlunuided Javdeuios 5
wnsdn laun evddlastawaias, Selastawaas, wneosagaaveenaaadliess,
1BLIBLIWALAIDONUTON WALSIADTITIAIUG
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$ITYYDY Sarker (2005) WUINANYUINTIANIAAINUTULDUVDILATIASS LU 1AT
Fu (Cohesion) WagAnNnas (Coupling) HUszluvilsaAMNINYBINITEBNLUUTIINGAU

ANNANNIluN1sUN§esNYY (Maintainability) waznistindusnldlvg (Reusability)

M19199 2- 2 AMUFUNUSTENINNIATTIATTINgRUNAlANITEBNUUULGINg (Sarker,

2005)
AANG wenn3UIs L5 1ABTU/ANNEY | Bulgasunu
119570TLA WMC,RFC, LCOM WMC,RFC, CBO DIT,NOC
LCOM LCOM
11953 MHFE,AHE,MIF,Al | AHF,AIF MHF,MIF,POF MIF,AIF
Wulelod F,POF,COF

M19197 2- 3 ANUFUNUTTENINIATTIARTngAuAINIWYaNAWIS (R9Sud Ansusinil,
2549)

WA5INLBITg

AMNTNIDNAUIS

Maintainability

Reusability

Understandability

UATINYLA

WMC

DIT

NOC

CBO

ANANENEN

RFC

LCOM

unsiadulolaf

MHF

AHF

MIF

MIF

NSANENENENENENENENE

POF

COF

ANANANENENENANE

ANEK

VNBLUR)

v’ wnefannsindeiagiinnuduiusfunanimeenduas

- mnefanesiadeing lidanuduiusiunun e n s
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MATBVeIRTTUE FNsUETAY (2549) A1NNIDATIENAIUFUNUSTENINUIATIA
Weingiununmeeawisly 3 supeauaIunsalun1si§esne (Maintainability),
Anuausatunsiinaun gl (Reusability) wagauanunsalunisyinanudila
(Understandability) Tnggns8emnuau3seves Quenel waz Lovdahl (2004) &sldnanis
HANTIATRRsTageing fugun neednisld lngausauantasmIukuudnaedves
McCall (1977) Famnsnedi 2-3

3T8ve3 Abreu and Melo (1996) wuinalnniseeniuuideing wu duges
W, Induesilay, Bureswudulafs uasdnnada I8nSnadonuningandwIsaIuAIY
Undofio Reliability) wazmnuannsalunisthsssnu

Craig Larman (2007) naninmsassaigassuinsaanaunnvilinnududeuiiniy
desnimuduiusserinnaaiatuiisoninfinds mndnndadienm asvinls
arwannsolumsthndualdlvigedu Ssaenndesivanuidoves Sarker (2005) fldnann
131 mndwndadiana uazlrdduiirgs azviliiaududeun uazdmalvinrmanse
Tunsthssdnwgetu

Applied Research in System Analysis - ARISA (2006) fomtlaetndde 2 iuen
1A% Computer Science MNUNIINENAE Linnaeus University Ao Rudiger Lincke way
Welf Lowe ldWanniaiasfionuazmunuaunmseninaide Vizzanalyzer lngfnan
goNAISIAR (software codes), UOMUUANITODNUWUY (design specifications) W3BLONENT
duq Feaursauuliidriunugesmsvecesding selasensld Fuatesdletiusznaudie
WATTTavLe 23 11A5TR udsznamaiies 1 wesTashtuiiisdestunuideiiie
WesTnwaEINaTIEnnaEs (Message Passing Coupling - MPC) Wunnasinfisnsuaunis
daulaLAIsEINAaNa Fauansdernuduiusvesranaifiansantuaanadug Mietesinle
Aerdnndady mnuaaanadednndsiiageagyiilmiunenewlunismagou (Testing
effort), N15U"385n w1 (maintenance) Auanusatunsindusnllv, anuanuisaly
msvhardla wazeuanunsolunisthssdnwanmas (Lincke, &Lowe, 2007)

Hesninasiaidsinguoaeiesdeamen liun oxddasidauaas, dasiauaa
, WIBLsIYAEIRaNAa1aa s, LIeIsagaIEIR aNNsen warsAesITiAIud |unnsin
AfrnurunndimudiLansdafduiusseninnata viesouiand Faduiis 5 wnsin
JefeaRfesfumsduvaaassnininanasgautueu Tng Sarker (2005) Ténanliin
faushnsdanaanazidunsdssenineesuiand udussinmveanaiaatignasesnly (Type
of message passed) gnuszmaegluaaa datumsiadvesnisduuaaaiagniunegly
sefumaaunuiazduluseduoauiand

waldaRen1sioeundniifeselidnesuiandniesdiiunis(Perform an
operation) UN9DE1 FamsAdiun A onadnE oINS TUILALED Wael3enIINson LAY
nsdALEsEIAMAIeRaUENd AvlTAreLduTuSsEnineana videe UG
fv1san efrenninladtunasasnndshues fuunsiane 5 waste Seduiusiu


http://lnu.se/schools/school-of-computer-science-physics-and-mathematics?l=en

2

nalnniseenkuuleinglunguuesnand, weeon, ladtulasadnnas (Sarker, 2005)
M7 2-4

M19197 2- 4 AMUFUNUTTENI9UNTIABTnguaATasiiaanlaniunalnniIsaanuuy

6

el
Wwsindivinguoneseoamen | Aana | wenvistid | wsen | laBdu/Annds | Bueesunu
AN GEVGHGIGE - -
FelATtawaLaD - -

lealsIyaEeeAanadlions

L@LQ@L?%Q%L&Q@@WLNS@@

AN ANANAN
AN ANENAN

a a a 6
IADINYEAIULY

2.11 walialalaa1s# (Object Oriented Reading Technique - OORT)

watan1seurenLIsleloansiignimulaenguloleaisit (OORT-Team)
Usenausig Guilherme H. Travassos, Forrest Shull, Jeffrey Carver Wag Victor Basili
Jumaiefilflunisnsadeuiiofumdeunnseswesenasildeduieszuy Jannzdmiu
msoenuuulunsiaudsinglnsians Tnewedaiifuunaavdniieliiulaluaugnies
aonAdesiuresonaTluenanieatuuasssarienasiiauess v e lvidula
Turugndesuazmnuanysal mavndounnieswesenansitldesuiessuuazih 2 nans
viaununmaUIouiisutuitose (Usenasal ygmews, 2550) dail

irements .
RH'E "I": cation Requirements Use-Cases
Descriptions
; [ 4
High Level i
Desian Cl_a:"-.s Class State Machine Interaction
Diagrams Descriptions Diagrams Diagrams

L1 L

(sequence diagrams)

3 Technigues for vertical reading
— Techniques for horizontal reading

Al 2- 15 wediansenugenanisleleansit (Travassos, Shull, Carver, &Basili, 2002)
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1) WIeUMBUTEAINRNUNNTLAIUD AT bLEUNINARNE

2) WIHUEUSEAINIHUNINLEATIIRN WaLaNa1585uIeAand

3) WSHUEUTENINIHUN WD ATIR WAL LNUAINTAIUD

4) WIPUMEUTEMINRUNNARNE WaZLENEATOoUIYAANE

5) WIBUWIEUTENINENENTBTUIEAANE WALLDNANTESUIAINUABINITHONAKIS

6) WIUMEUTENINUNUAMTAIUG UAZUNUNNEAAA NIBaNTIeNansesune
galna

7) WSHUREUTENINBNUNNLDATIIR WAZLONAITESUIANNADINITEDNALIS
WHUNNEALAE WIoUNBNANTET UL ALA

guns Talene (2549) laulanazUsuusnenasauwuziilun1snsisaousennls
memalialeleansilitimunsedulazaiunsailalaig wasUSunsal yyneus (2550)
Iaandnuimena s ugtinlun1snsIvEeuLeliLIsueIuIng Jatedr (2549) Sunid
wadieleloo1$iUTuUTIuD wazdiliusavinmuazuszaniuavintuimaialelea s
Tnsienansduurihlunmsnnaseureniuasmemaiialelon $finusuu iy
NUATEEAe enansiUTeuiisussriunua mdieiud wavununmeana uandluniauun

2.12 agUassanssuiieadas

NnanAdeluefnnisinaunmvesendnisinaginainnalnnseeniuy
videlaseadns Feanunsoialdnueunimaaalaglduinsinmaiuly Tneunsindlésu
rudsuavihunld wios1sdsegrsunsvateife uinsiadieing 2 unsiafe unsindia
wazaarinduloled Weluiaumunweaaudausodfaanninvessensuasly 3
AuAD ANENITAlUNTUITESNY (Maintainability), Aaanansanistinduanlging
(Reusability) WagANaINNTAIUNITVINIAINLLITE (Understandability)

fn3devanevuldiusunm@ausiiduuimamdangAnssuante widslal
st indeannmeendusldidudiontunsinanuauniweaa Sehusunndieaudun
TolnelfiaTosdioamen uazthionansmuuziilunsnvasurenduiidhemaiialeloanss
RIS mﬂisﬂwmmwm%uﬂsﬁumsmaaaaummmmaqLLavaamaaﬁva
Lqumwﬂmau,ayLqumwsszmmﬂauwfﬂumﬂﬁum‘wmaqLmumwmaaa

frfunmAdeifafnvarudiiusseianes il anuaunweaa was
WNFIATITNIINUNUN NS LasANIANLEIN1TIVRINTIATITNOIINWHLAN
Himuilunsduid innmunmsonduns
iles91na113Teueadsiud ansuzini (2549) anunsadiamizsimudiiussening
wesrindsinginanunasindia uaznasiaduleloftuamnmeenduasld 3 fude
ANNAINNIIUNISUN SN (Maintainability), Aauanansalunisiinduunlding
(Reusability) wazauaunsatun1svihaudila (Understandability) 1femnsnad 2-3
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wit9n el 5 u1nsinanNuInsIaTe wazunsIndulelean tawn
LANDDNDULTDSLNUNS, UULUBSDBNTALATY ,ANNAITNIUDULINARATE |, SR LaRTLIA

(%
%

s aQa a § v (3 s LY N ¥ (Y
wes uavuevvstidlefwames dslunuameevduisnianuduiusivunsingan
wHUAINAANENIznaRdluLI LR 2 dufe Aeuasalun1sUTIsnY
(Maintainability), A3uaiunsatunistnaunlalug (Reusability) Wintiu Aen151991 2-5

o/

i v o ¢ ' v a @ o s a &
A1919 2- 5 ﬂ')']ﬁJa&IWUS‘JS‘W?']QﬁJqﬂTJ@IL‘IN?G\Qﬂ‘UﬂmﬂqW%QWﬂLLQﬂU\Tqu’J gu

A wWTaWNAWAS | B
v a : Maintainability | Reusability

NINTINTITAY

1ATINTLA DIT v v
NOC v v
CBO v v

unsiadulolaf MHF v v
AHF v v
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s2dgUIsINY

3.1 A7UUN

TuunithiaueuumslunmsvinideifloneuingUszasdvesnuidedts 2 4o
Usgnaume (1) buIvnamsaniiuaidy (2) auufgiueuide (3) Ussunsuasmiieg
fogs (4) Uimﬁumaqmmgﬂé’m (Validity) wavAudede (Reliability) wag
(5) NTOUMTIATINTBYA (6) N1FIATIENANENIUS (Correlation analysis)

3.2 WUINIINITATEUIUARE

1.,59N%U28A28819

! \
2.19ALHUATNARE 2.2MAUHUN N TLAIUT

\ \

N
3.mqaaaumwgnﬁawamwumw

J

4. 13 NUNINARTE 4. 29N UN TN LAIUD

N

v

5. NAHDUAUTUNUS

AN 3- 1 LUINENNSALTUUINY

1. @ONUUIBAIBE19INIATINITALAY (Master Project) vaelidnszaud3gyailini
Tanld dudrunilvaanmsdnianisfine Fadunannnisszanaanuianudilalaeany
AIPUNTIATIZARAZIONLUUTZUU 91U 50 55U wazdiirwiueaialisinid 10 aand

luseninadms@inw 2550 - 2555 Feagluguvenseay §3dusdenimnanielsunsy
Aeuvzihluinmeunsin
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|.docD |supdateFnishedProgram() 1.* workont Z rs,. porge

Team Mgmt System

ToTeam()

mwv‘i 4-53 uaay Class Diagram

AN 3- 2 FBEINUANUAINARIAINNIATINTITILAY



e =] = [ ==

v 1 ] 1 ]
! 1 | 1 |
Project Owner ! } 1 } 1
! getProject(projiD) ! 1 ] | ]
: 3 1 1 1 1
H | proffindProject(projis) ! : : :
! . —3 ' 1 1
tAllProgram | 1 ]
1 1 SR Yoo () by ) H
[} r ] 1 | 1
: ! ! 1 prog J=getAlProgram() | 1
| 1
: updateProgranproj,prog(i], progDesc, : : : : :
I 1 2 [} }
\ progHours progStatus) 1 updat me,,,«' g H -
: H : ’: updatePrograrv(wogDes(}progHoufsP'ogsﬂlug J
} ' [} ] 1 1
| H | 1 | 1
1 ! 1 1 1 ]
| ! | 1 1 1
= s o o
NINN 4-5 URAY Sequence Diagram 813U Use Case Update Program
A % 1 = s I a
AN 3- 3 AIBYNNUNTWGLAIULINNEATINTTWLAY
v a 3 I3
2.1 MNALNUAINAANEAETUTUNTU LIRS gLolaa 17.3
TaskDistributionSystem T WorkHours
G —_ -tsftems. -whDate
+defineProjectLevel _isHours
e e e | ———
:gsswg‘fr—l‘n:zg(fa v +findTaskitems() +findWorkHours() +getAssignedProgrami)
+updateTaskltems() +updateTaskitems(} +updateAssignedProgram()
+deleteTaskitems() +deleteTasktems() +submitFinishedProgrami}
+getWorkHours() +getNotApprovedProgram()
s kHours() pprovedProgram(}
+getavaiTeamlead(} —
+assignProject() e
+gefFinishedProgram() +getProject(y o)
+submitApprovedProgram() +defineProgramLevels() _emplD
+getFinishedProject() +getAvailProgrammer() = 7
+ wallProgrammer|
+gelFnishedProgram) +§ssignpmg,gm0
+submitpprovedProgram() +getAssignedProgrami)
Project ~+submitFinishedProject() +updateAssignedProgrami)
—proiD +getFinishedProgram(}
-projName +getNotApprovedProgram()
IE[SE‘.’:E;.E screateWorkHours()
-projEtcHours +updateWorkHours()
-projstatus +deleteWorkHours()
_projDueDate UserSystem +submitWorkHours()
-projFinishDate +findProgrammer()
loadEmployee()
snew() :updaleEm
g ployee()
el 2 +searchEmployee()
updateProj +nquireEmployee() e
+a:€:|;|29mm0() P yveeData() Employee WorkHours System
+getAlProgram 5 -
+¥pg:(epmgram() ket 7“2'3 ~ereateVorkHours()
+findProgrami| > +updateWorkHours()
+deleteProgram(} i = kHours()
+findTeamLead() +submitworkHours()
findPi
TransferSystem +findPassword()
ddProjecti) +authorized() TeamManagementSystem
+addProje
Program I
0 =2 Lupdtepasamrd() [——-eodTsam)
“getProject() ) HoadEmployee() ~addTeamLead()
S lericorams) i +updateEmployee() +addProgrammer()
i D ALLEEE s () ToTeam()
eleteProgram() -progCedingEtcHours 0
-progTestingEtcHours
-progStatus
progRemark
ddProgram(} Team
~docType i
+addDocument(} +getAllProgram() D
e seheckinDocument() +updateProgrami) Loginsystem e
+newDocument() +checkoutDocument() +findProgram(} -empiD —tmNumOfEmp.
+findDocument() +deleteDocument(} +delsteProgrami) -empPassword _tmStatus
+defineVerszion() +searchDocument(y +defineProgramLevels()
pimt— ot L =
+unlockF e p pp gl
+checkVersion(} +checkAllProgram() +changePassword() +addProgrammer(}
+findAssignedProgram{} +comparalewPassword() | |+ finaTeam()
+ockFile() +updateAssignedProgram(} +login() +addNewMemberToTeam()
+deleteDocument() +updateFinishedProgram() +compare0idPassword(} +removelember()

- Y 1 [ 1% a 13 <
AN 3- 4 AIDYINUNNAAIENA AR TUTLNTULLRAATE] gLadilaa 17.3
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2.2 MAkNUN NI UT s TUsHN SUBUMasIngd a1sAwa 8.0

sd software05 /

% Transfer System Project proj:Project Program progl[i]:Program

Project Owner
|

! 1
! getProject(projID) |

proj=findProject(projID)

|

getAllProgram()

i

prog[]=getAllProgram()

updateProgram(proj, progli],
progDesc, progHours, progStatus)

progHours, progStatus)

o - - ——— —

'
updateProgram(progDesc, progHours, progStatus)

A el X ] ————————

T
I
|
|
|
I
|
|
| |
1 I
| |
| |
| |
| |
I I
| |
| |
| |
I I
| |
updateProgram(prog(i], progDesc, |
I |
+ I
| |
| |
| 1
| =]
| |
| |
| |
I |
1 1

e e

AN 3- 5 F2981BHUAINTLAILTNSIAe8TUSWNSULD Umasinsd a15Awma 8.0

3. ATIRABUAVIUYNADIVDILKUAINARALATTAIUS LALRNTIABUANLADANTDS
FEWINUHUATWARNE LazuNunIndLaIugd lagldlonansmuuziilunsnsiadaugeniuls
G%EJL‘i/lﬂﬁﬂiai’e)m%ﬁﬁﬂ%uﬂ?méﬁ (Object-oriented reading technique - OORT)

4. TARHUNN

4.1 Joaununmeanalnaglilusunsusdeesed eildunena 173
4.2 Sawnunmdnudiegldiededoanen

VAIAINATIVADUAINYNADIVBIUN UNMNARIALAL LHUNNTLAI UDUAIT AR UAS
uua el dwenasdndiduuea ethuldifuteyatrvenissiioanien

dlelmanenansSndidunoatuauds rseslodmenavkans1uIULNLAIN

(%
Y

YNRUAVDITEUUTU
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Extract model statistics | Syntactic analysis I

Pattem detection | Visualize event sequences |

-

- LTL formula

@Eﬁ) R B D o

Check LTLsyrtax | Standard LTL fornulas |

ﬁ T m B Constant definttions
8 =4 T p @ Sent
I L” _' " Received

J = 1€ o
E@W@- [ —

FH) D FED D FED) FHLD ! 2l 218

i B EDEDFD) FLD =
m Verfication resut

P ° = ¢ &
AINN 3- 6 LLﬁ@ﬂQWU?ULLNUﬂ']W“?JLV"I'J‘U‘UVNM@J@GLU 1 33uU

MNUUENUINTIANITlLNWIdeT wasliasesliauszulanansinsieilveanunlu
sUTaIwLeYTOuLea (HTML) faniwi 3-7
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(BT squar

[=]@] 2 ]

File Analysis Options

el Q|8 & X

e we |

Statistics

¥ Number of (a)synchronous messages
[V Method frequencies

[V Classfier role frequencies

[V Classffier frequencies

™ Coverage percentages

™ Unused classfiers

™ Unused operations

Syntactic analysis

|~ Diagrams with unused lfelines

I~ Diagrams with uninstantiated classes

|~ Diagrams with objects without associated class

[~ Di with unnamed

[~ Diagrams with messages without associated methods
I Incoherent diagrams

I~ Diagrams initiated by a user

™ Diagrams not initiated by a user

I~ Diagrams in which a user does not receive feedback
[~ Call pattem

[V Message sequences

s o

NnuuaLlANadns fadl

A & o
AN 3- 7 LEAAINITLADNUIRNTIN

Number of asvnchronous messages:

Number of synchronous messages:

166
17

AN 3- 8 LAAINANITIABNUNNYLAIUTAILLATDINDAAION



Method name Frequency

addDocument 2

addNewMemberToTeam

addProgram

addProgrammer

addProject

addTeam

addTeamlead

assignProgram

assignProject

authorized

changePassword

checkAllProgram

checkAllProgramF orApprovedStatus

checkVersion

checkinDocument

checkoutDocument

compareNewPassword

compareOldPassword

createTaskItems

createWorkHours

definePrograml evels

defineProjectLevels

defineVersion

deleteDocument

deleteProgram

deleteTaskltems

deleteWorkHours

findAssignProject

“ﬁndAssignedProgram

||ﬁndDocummt

| lﬁndEmployee

findFinishedProgram

findFinishedProject

| IﬂndN otApprovedProgram

||ﬂndPassword

| lﬁndPro gram

”ﬁndProgrammer

||ﬁndProject

[findTaskltems

findTeam

||:ﬁnd1" eamlead

| lﬁndWorchoms

||ﬂrstLogin

Lo N I LSS IR ST ST o N VST S I LSS I R (PR | S (0 LR IR ST I ST VST ISR | ST | S VR [ SSR RCE e | SO R L ST R R [ S [ ST (VR | SO (SR R R | SR VSR | S

||getAIlProgram

ANT 3- 9 LAAINANTITIABNUNINDLAIUTA8LATDIIDAAIDN (5B)



||getAssignedProgram

|| getAvailProgrammer

||getAvaﬂTeamLead

|| getDocument

”get.F inishedProgram

||getFinishedProject

|| getNotApprovedProgram

”getNotAssignedProject

||getProgam

||getProject

|| getWorkHours

||inquireDocmnent

||inquireEmployee

||IoadEmployee

lockFile

[togin

| |new

”newDocmneut

||newTa5kItems

||newTeam

||newWorkHoms

||removeMember

IresetPassword

searchDocument

searchEmployee

showDocumentDetail

showEmployeeData

submitApprovedProgram

submitFinishedProgram

submitFinishedProject

submitWorkHours

funlockFile

”updaIeApprovedPro gram

||updateAssignedProgram

||updaIeEmployee

||updateFinishedProgram

||updatth1ishedProject

”updateNotApprovedProgram

||updatePassword

||updaIeProgram

||updateProject

lupdateTaskltems

||updaIeW'orkHoms

|uploadDocummt

(SN IS | SO | S | ST |V R S R LR | S VST LR R VST DR LA LS T R DS LR U L S LSS BT DR L R LR L R LSS A R (R R S PR | ST Y SO R (VST SO | SO | SO | )

verifiedPassword

AT 3- 10 WAAIHNANITIALNUNINTLAIUTAELATONL0EABY (AD)

36
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lClassiﬁer role ” Frequency ,
IDocummt “ 5 |
lDocummtSystem “ 5 [
lEmployee H 8 l
LogInSvystem l 3 ]
Program | 18 |
lProgramManagementSystem “ 3 ’
lProgrammer H 10 l
[Project | 11 }
ProjectManagementSystem ’ - |
TaskDistributionSvstem I 2 [
|Taskltems | 3 }
= n s |
|TeamLead I 3 |
lTeamManagemmtSystem I 3 ’
lTransferSystem , 5 l
lUserSystem “ - ‘
|W'orkHom’s ” 4 |
IW'orkHomsSystem ” 4 ’
Classifier frequency

[Classiﬁer type ” Frequency l
|<ACTOR> | 33 ]
<UNTYPED> | o8 |

AN 3- 11 WAMINANTIALNUN N LAIUTI8LATD9lDaAI8Y (5B)




Patterns

Message sequences

38

” Message Message Occurence “Diagram name

Pattern addProgram -> |laddProgram 2 ||
addProgram > 1 ]lSoﬁwa:reO-’l

Pattern HaddProgammer ”-> ”addTeam ||2 ||

l

[Pattern  ][addTeamlead [ |ddTeam 2 |

I

”Pattern “assignProgram ”-> ||ge1Projec1 "2 ||

|

[Pattern J[assignProject > ]|getNotAssignedProject I3 I

l

Pattern changePassword == HﬁtstLogm 3 ||
changePassword -> “ 1 “Soﬂwa:re37

Pattern |[checkVersion = [[checkouDocument 2 |

l

(Pattern ||defineProgramlevels [= eetProject [z |

I

[Pattern  ||defineVersion = [[checkinDocument [2 |

|

Pattern [[deleteDocument > ||deleteDocument 2 |
deleteDocument -> 1 ]lSoﬁwa:reZS

Pattern HdeleteProgram ||—> ||_ge!Project ||3 ||

l

[Pattern |[deleteTaskltems = [[deteteWorkHours [ |

I

Pattern “fmdDocmnent -> ||checkinDocument 2
HﬁndDocument -> |[checkoutDocument 2 Software27
“ﬁndDocumeut -> ||deleteDocument 2 Software28
“ﬁndDocmneut -> |[searchDocument 2 ]lSoﬂwareZQ

Pattern “ﬁndFinishedPxogram = ||getFinishedProgxam 2
[findFinishedProgram > |[submitFinishedProgram 1 Software17

Pattern “ﬁndProgram -> ||getProject 2 ||
Hﬁn&?rogram -> |laddDocument 1 "SoﬁwareZS
“ﬁndProgxam -> ||checkinDocument 1 "So&ware26
“ﬁndProgram -> ||checkoutDocument 1 “SoﬁwareZ'/
HﬁndProgfam -> ||deleteDocument 1 "SoﬁwareZS
”fmdProgram -> |[searchDocument 1 "Soﬂ\va’reZQ

Pattern HﬁndProject -> |lgetProject 4
“ﬁndProject -> ||defineProjectLevels 1 Software08
HﬁndProject -> ||updateProject 1 Software03

Pattern “getAl!Progtam ”-) “_getProject ||6 ||

|

”Paﬂern ‘LgetAvaiIProgramer ”—> ”_getProject "2 "

l

[Pattern |[getAvailTeamLead = [[eetNotAssignedProject 2 |

Ir

= o a ¢ v Ao |
AN 3- 12 LEAAINANITIALNUNINGLATULAIYLATDINDEAIDN (71D)
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Pattern [[getDocument [ [[checkoutDocument 2 |
Pattern  |[getProject =1 | I
Pattern  |[submitApprovedProgram [> |[ectFinishedProgram [E [
Pattern |[submitWorkHours > |[submitWorkHours 2
submitWorkHours E 1 Software23

Pattern |[updateAssignedProgram [ |[eetAssignedProgram B |
Pattern  |updateNotApprovedProgram [ J[eetNotApprovedProgram B |
Pattern |updateProgram [ JfeetProject 5 [
Pattern |[updateTaskltems [= IjupdateWorkHours 2 I
Pattern  |[uploadDocument [= J[checkinDocument |2 |

a Y] = ¢ v A '
AN 3- 13 LEAAINANITIALNUNINGLAIUTAIULATOINDEAIDN (7D)

5. NAAOUANHANNUSTENINNUIN TIAVBIUNUNTNARARAL W UN TNTLAIUD
fuAMNMEaNALISINAUNAFIUAIAIMUALS MEun1TIRTIEandusius (Correlation
Analysis)

3.3 dUNAFIVUIY

¥
a Ya v Y

NNIngUszaiAresn vl (idefens (1) Anvianuduiusseninwnsin
FINAINUNUNINARTE baza19TINTITNQIINULNUAMEING (2) AnwIAINEINITaves
warindeinganununndenudlunsduid faaunimeeniuag Fedudifedis
eamufgld 25 aunfignu MnuIATIauRLAARE 5 11nsTR YssnoufemaTindia 3
1nsin wazaesialduleled 2 1msin uaznasiausunmBimudaniedesieanien 5
e ia il

1. NMINABUAMNTURUTTZWINININTTALANDDNDULTDIUNUNT UAZUINTIA
GEENGEVGREIER

[y

Ho : 11RTIAN0NdUaasunuys LasdinTinesdalasuawaan tuinudunusiu

[y

H, @ 11957An0endueeswnuns wasinsinosdelasiaiaids daudunusiu

2. NMSNAFBUAMUFUNUSIZTNINNINTIAANDDWDULTDSUNUNS ULAZUIATIN
FelAsUaLUELED
Ho : 4105 IAanoondueasuwnuns warunsindalastawaas ludanuduniusiuy
H, : 410530 n0anduenstnuns waru1nsingalastamady danudunusiu
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3. NNSNAFBUAINAUNUSTEUINUINTIAANDINDULTDSHNUNT LATUINTIALD
LR L IEEL LI LEREEIGRY
Ho : 1195InANneenduensunuys waznsinenasagaalseaaiadiviess
Taifianuduwusiu
H, : iasinnnesndugesununs warunsineneislgaaveevaaiadlness
Jenudunusiuy
4, ASNAFEBUAIUTUNUS TZUINNUINTIALANDONDULTOSUNUNT LAZUINTIALD
LIDLTAYALHIDINLUT DN
Ho : 2105 inLANeanduaasinums wazannsintelialsagaiaaeaniisen
Taifianuduwusiu
H, : 1105 3naneendusasinuns wazannsintelielsagaiaaeaniiseon
drnudunus Y
5. ANSNAFBUAIUFUNUS TZUINNUINTIAANDDWDULTOSUNUNT HAZUINTIAILA
939%LAUS
Ho : 4195IALANDDNDULTDTUNUNT LazUInTIASADSITAIUG bl ANUaUnusA Y
H, @ 11957A W00 WD UE0SWNUNT Lasd1nsInsiAnsetimIus A udunusiu
6. NISNAFBUAMUFUNUSITENINNUINTIAUUUD500WTALATU HAZUINTIN
LN GEVGIRGIGE)
Ho : 11MTIntlUBSeaNTansY Lazansinesdelasuauaas ldanudunusiy
H, : 410590 taluasoondalasu kasdinsinesdelastauaa Jnnudunusiu
7. A1SNAFBUAMUFUNUSTENINNUINTIAUUUDS00WTALATU LAZUINSIA
FAASUALNELEAD
Ho : 195iRthIUaseanTawnsy kazansindalastaiads ldnnudunusiu
H, : 1esinthivaseanTawmsu Lazu1nsindalastaiadn danudunusiuy
8. NMSNAFBUAIMUFUNUS TZUINNUINTIAVULUDI0aNTALATU LATUINTIN
LALIBL5ALALEIRIVAATEE IWLaa s
Ho : 1evintiiuesesn@ansu uazunsinenaisagaavsenaaiadiviess
Taifimnuduwusiu
H, : 1evintiiuesesndansy uazunsinenasgaaannaadlnions
Janudunusiu
9. NISNAFBUAMUFUNUSTENINNUINTIAUUUD500WTALATU HAZUINTIN
1B IYELEHD NN
Ho : aesintiuueseadamsu wazannsintelialsagaiaaeaniusen
Taifianuduwusiu
H, : 11avintiiuesesnTansy wazunsinieliasgaaeaniusen
Janudunusiuy
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10.  NMISNAFDUAMUFUNUSIZTNINNNINTINUULUBSDONTALATY LAZHINTIAILA
239TAUL
Ho : 195IATIILUBSDNTALATUY Lazu1nTInSIADSIBLAILG balANUauNus Y
H, : 410590 TalUasoondatasu LasdInsinsimesadiaIug Jaudunusnu
11.  ASNAFBUAMNANNUSTTNINUINTIAANNE 1UNIUDRULINARAELAS
1N5IND2 T ASUALLELED
Ho : dnTinAnndednivesuiannmana wasaunsinesdalasiauaas lud
AIUFUNUG U
H, @ 1asInANNEIUM WepURNARAE WaziNnTInesTelaTamaE Jamnudunus iy
12.  ASNAEBUAMNAUNUSTTUINWINTIAANNE 1UNIUDRULANARANELAS
UINTINTILATUALNELED
Ho - nnsinAnnastviursulanarand wavanasindslastawaie ludinnuduiusiu
H, : 105 InANNE U9 WoaUNARaE WavdInTInTlAsialuEEs Janudunusiy
13.  ASNASEBUAMNANNUSTENINUIATINANNEIUNIUDBULINAAAELAS
WNTINLLIBLTAYELEIRaNAATER LD DS
Ho : anavindnndedniveauiandiaaia LasanTinenelsagaaloevina1adinieos
laifianuduiusiu
H, : iasiadnndsdnivesuandaana wasunsineeisagaaeennanadliess
danudunusiu
14.  ASNAFBUAMNAUNUSTENINUINTIAANNE1UNIUDRULINAAANELAS
UNTINLBLIBLTAYELEIRDNLUTDN
Ho : 19 5inAnndsdnIneauiandinaiad Laza1nTineneLsagaaIoeviusen
laidaudunusiu
H, : 1easinAnndsdnIveauandnaia Lazu1nTinenoLsIgaaI0eviisen
faudunusiu
15.  NSNASBUAMNENNUSTENINUINTINANNEIUNIUBBULINARAELAS
UINTINILADIITAIUD

Y

Ho : 1105InANNEIDI UBUIRINAAANE LavdInTInsLAes BiAIug ldAnudunusiuy
H, : 1195InANNAUnIueaulanNAAaNd LaslInTinsLABSITLAING JANUdUNUSAY
16.  MSAEBUANMNFNNUSSENINAsInsanlafunanes uag
NINTINDZTILATUALNEALED
Ho : dnTinsanlanunames Lazansinesdelasuauaas ldanudunusiu
H, : 1e5inusenlafawlawes wasu1nTInordelasUawadn Janudunusiy
17.  MNAFUANNFNNUSTTUIwInTIndawsanlafunamas wazuinsin

FIATUHLUAED
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Ho : 9sinsanlanulawes wasuinsindalastauaan ludaudunusiu
H, : masinsonlanunames wasdnsindalastauadn Sanudunusiu
18.  MIINAFBUAMUFUNUSITNINNINTINIAWsanlaRunAmas uazuInsin
LIaLsALALEIRNAANAE IWLaa s
Ho : dnsinwsanlafunamnes uasunsinenesagaavoenaiadliions
laifianuduiusiu
H, : iasinusenlefwvlames uazunsinenelsigaasennanadlviens
daudunusiuy
19.  MSNAFRUANNAUNUITTUI1WIATInIAsan laRuwnAmas wazunsin
LaLIDLTAYELEDNLLTEN
Ho : 1aTinwsenlafunanes wazannsinenesagaaloeviusen
laifianuduiusiu
H, : aevinwsenlafunanes wazannsinenesagaaloeviusen
Jdaudunusiuy
20.  NSNAERUANNNAUNUSTZHUINUINTInIALUSanlaRIUNAMNDS LazuInsIn
1A039TLAIUD
Ho : d1nTInsanlafanames Lazunsinsiaesadimiug luflnudunusnu
H, : 195insenlaRaunAmes wasuIngInsLADSItLAINY danudunusiu
21.  MNAEIUAUFUNUSTEUIInTIALann3Tanlafsunaes uazuns
InazdelasuaaLE
Ho : 1105 IAuwenvstinlafaunames Lavansinosdelasuaiuaas
laidaudunusiu
H, : 1eTinuannsUinlenwnames LavdnTinosdalasiawada Janudunusiu
22.  MSIAERUANANNUSTEUINUINTINIALINNITIRLTRLNALINBS Las
UINTINTILATUALNEALED
Ho : WmTinuwannstinlenanames wasunsindadasiamaias luslmudunusiy

o

H, : wesiawenvistinlafanawes uwasuinsindalasiawaas Jaudunusiy
23, MINAEBUAMNENRUSIEWIInTInTauanvsUadlafunames uaz
NNTINLELIBLIYELIIRaNARE  IWle s
Ho : anevinuanvisdndlesiaunames wazansineliaisagaiavsonnaiadinions
Lifimnuduiusiv
H, : 1asinuenysdadlefunames warunsineliaisagaiaeonnaiadiniess
fAnuduiusiu
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24.  MISTNAERIUAUFUNUSTEUINeUATInTALann3Uanlanunames uas
UINTINLBLIBLTAYELEIDDNLUTIN
Ho : 1nevinuanysdadlefiaunames waziinsinelisisagaialoevliusen
laifianuduiusiu
H, : unsinwennsdadlafsunames waruinsineliasagaaasaniusen
daudunusiy
25.  MNAEIUAUFUNUSSEUINeUNasIndnuannsianlafunames uaz
UINTINIADIITLAIUD
Ho - 1195 3aLenvsDdlafunames tasu1nsinsiaose@iaug luflnudunusiuy
H, : 11esiauenvstinlafaunames LarunsinsiAe3adiaIug daudunusiuy

3.4 UsTUINTHasHUA219819

nneddslusfnfeiunesiadeingldinsimuavnauagsunures
mheieg1alinainvans W Abreu, &Melo (1996) ANWINANTENUYDINITRONLUULTI TR
oA vuzIBIRan MIeNALSmeLnTInouleled Ingldvesaldnvesszuunisianis
asauwme (Information Management System) UU1ANa1931WIY 8 S2u Nifwesaldniads
7,938 U39 sl Harrison, Counsell, &Nithi (1998) ldAnwiisafunisiiunsindedng
udszgndlilagiiuinasiadia Seszuuithanldisiuau 3 suu ssuuusnuszneuse 12
AAdLazYesaAlAn 2,600 USITR, SEUUT 2 Usznaume 12 ranauaseesalan 8,900 Ussiin
LaszUUTl 3 Usznause 197 Aanauazaesalan 123,000 U5V

uennifsdiomAdeildiedosionTrununasiadeingfe Sarker (2005) AAs1ed
nsTavensuseisasiesurawmesled (RefactorlT) 9nwesaldnniwiani (Java)
MU 2 UnALNA (Package) lnaunanausnusenaumenad 25 Aand, Ween 103 Lsen
wazvgesaldn 1,023 USSHn wasunAnadl 2 Ussnausenand 20 Aand, Wsen 134 Wsen
warwasalAn 1,729 ussvia e?iﬁmamamé’ﬂiumstﬁaﬂLﬂWﬂsLLWﬂLﬂ%ﬁﬁﬁzjas‘aTﬁmﬁaamf“u 2,000
Ussn iesnieiesieaunsatszananaldisy uazinglinerewldunanafidvesalin
1NN 2,000 USTTIR udusszuuaehlnasedle lilaansainsinase LUl

desmnmiheiediidenhuldfeununmeanaas ununmEmus i e
nseonuuuiBeing udliamnsarildlumeufon faduielimhesoeafiasiunldly
mu’i%’aﬁmqm’mﬁ&’mmimﬂﬁqm UdeNAIDE1NNIATINSALAY (Master Project) 499
fanluseiuUiyin Sruau 50 seuu wasdisuiuaanalidsnnit 10 eana Tusewined
N13AN® 2550 — 2555
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3.5 Usziiiuvasnanugndas (Validity) wazANLTae (Reliability)

mssfiuanddelifianugndes uaslianuindetednludesmuauiedei
WeaslunsatugITelum uaee fell
3.5.1 MsiaenvIeA2981

NSLaRNULILMBY19INIATINSALAY (Master Project) vaslanlusesiu
YTyl vilsianuidedennuiiesnssnielu (nternal validity) 1Hosainaaniuu

(v

waziaulaelindnnisgedng

3.5.2 ﬂ'ﬁm'saaaummgnﬁ'aq"umLmumw

U AL Te TRe LNUAMARNE WaTLHUATNELAIUS Fads
mmaa‘ummgﬂé’awaqLLNumWﬁu’aaaadauﬁ%ﬂmﬁmé’aammi’m%i’mq lny
ATIFABUAIINEADAAR DITENINUNUNINAATE LAaTURUNNTLAIWT lagldlonans
Auuzthlumsnsvaeugendnimemaialelenifiiuuguds Wisnsal
UYNEUA, 2550)

3.6 nsoUNMIIATIZYIdaYA

MFATEitayaieNAdBUANNATIY kAR UIngUseaeAvrasnuldde dduuuiag

Anwlusnuided sadl

UINTINTLA E 4 .
UINTINVDILATDIDEAIBN

- ezdalasaaias (y,)
- Felasdawalan (y,)
- lwaLsIgaEIeaAaadlWiees

- wrleandueasununs (x,)

- UneseenTalATU (x,)

- AnwasinIueaulanfAad (xs)
[ 3 =

11NN

- wsenlaRauNAwmes (x;) s)

- wenysUnalafnames (x,) - 11RLIYAAIDINAITON (o)

- SIABSeRLAIUD (ys)

AT 3- 14 nseUATIERTRYA

Nnnseviaseteyallunsmeuduiussening 2 fusmeIsideds
ANAUNUSAD AILUT X Wag y Sl unwiane 5x5 = 25 A L (xyr) , (ya) , (Xpys)
(X1,ya) , (X1,ys) , (1) 5 (oY) 5 (Xo,y3) , (Xaya) 5 (Xa.ys) 5 (Xa,y1) 5 (Xa,y) 5 (Xa,y3) , (Xs,ya)
(X3,Y5) , (Xa,y1) , (Ka,Y2) » (Xa,y3) , (Xaya) , (Xa,ys) , (Xs,y1) 5 (Xs,y5) , (Xs,y3) , (Xs,ya) &% (X1,y5)
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3.7 MFUATZHEANRTUNUS (Correlation analysis)

FuUseansandunus Wusstnuwa NI ALarAANIIYIANNAURUS T ENI9FLUS
FadumnudunusiBadunss (Linear relationship) fvuale r iuAnduyse@ncandusius

YoIANUFITUEURIRILUT x war y Ineilgasnismuinmdudsyansanduiug fail

Zxy—niy

VE(xi2— nx?) X(yi? —ny?)

e = duUszandandunus
n = PIUIUAIDYNY
x = ALRAYYDIRNILUT X
_ \ a o
V = ALRAYVRIRILUT Y

o a ‘Q‘ s %
AN VBIANVDIFUU SRS AN UNUS (1)

A rdu ‘47 el Mudsisdesusiunssseiu nanfewdenves x galu
ANUBY y EATUAIY YIBLIBAIDY X ANAY AYBY y
AN

1 <) “« 9 = o g:’/ o | [ 1 A a 1 dy

Ay <27 mneteinuussEesUsnndusie iy nanpeLilaAIYeg x gellu
ANUDY Y Azanad LaglunanauiuleAIues x anad A1TeY y g
9T
v v

1 [ “A = o Y 1 v v W

A1 r iy “0”  wwnedsiudsvisasslufinanudunusiu

v v 6

A1 Lr Laanglng “17 MungdesnUsniaasdlaudunusnuunn

6 4

A1 Lr LEaw1lna “0”7 vunedadwUsniansdanudunusiutios

dlosnuinaresruduiusitneilaiinaiesyau Sefosussenennuduius
Tl utumeumsfinr afusseneanduius Descriptor) fioguansinmusi
narmilefifenldEadetusgrunsnaneie wnaeiveaaada (Davis’'s Descriptors) (HoIwssas
ATYUIAANA, UaranIn dnI1nTel, 2555) Fall
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Davis’s Descriptors

AduUsEAVS avduWLS Lr | ATUSIYY
0.70 #39g4n71 feuduiusgeunn
0.50 — 0.69 deanuduiuses
0.30 - 0.49 danudusiusuiunans
0.10 - 0.29 Sl uduiusan

0.01 - 0.09

wnuazhidimudunus




undl 4
HaN15IATITVdaYa
4.1 umi

unillatiauenanisiiagilaannnimaaeunnuduiugs ienauingussasd
MATENAINTANY (1) ANUFURUSTENINNINTIATITHHIINUNUNINARE LATUINTIA
Faipgannununndianud (2) anuannseveaasindinganuaunindiaiudlunisdu

Y (%]

dy 3 s
FYIAAUNTNGDNALIT

4.2 YUINVDIVIUILAIDENY

AR89 199 NLHUANARALAZ UNUNNBLAIUTLATIN STLAY
(Master Project) voslidnluszauUTeyaln Aagwiddsemansuazn13Unyd 911U 50 SzUU
Tngidenanlassmsfivawiiaoniuuszuufenseanuuuldeing (Object-oriented Design)
Fasosdununmeanauazunun s s iduseddlumaded

dosnlassnsfvawiithunfumiesesisiuegludnuns b udulasnisfiey
ununmiidesnislidieglunsyay dfuFafeshununmaaawazunun i uiviedly
nsgauanisylddusuuuufiannsaaaldfelusunsu Tasthununimeatanan
melusunsuuidnnsed gdunea (MagicDraw UML) duukunmd@mudiinselusunsy
WDumeslngd o15Awma (Enterprise Architect)

W97t 4-1 wanssaunad S1uauginaud wazdnisanuivedasinisiueud
umhesegne nesnnuraradesauraialusnuninaaia 351uwiuliddinds 10 aana
SmnufimutRos uiubkuA NI uTluLEuA MEeuS daulunnsed 4-2 wansdiuay
LaNY3UIALAZITUIULTOAYDINUILFIDLY



M19199 4- 1 KEAITIUVIUAAIAUAZITUIUUAUAINTLAIUY MenauLasnaIUTUUTIvas

NUIYAIDE1IWAAZTZUY

o MUIUAAE TUIULHUAINGLAIUDY
e nauu3uuse nasuTuUse nauu3uuse nasuTuUse
1 17 12 8 8
2 11 11 17 17
3 16 16 27 27
4 18 18 21 21
5 16 16 17 17
6 19 18 a6 a6
I 19 19 32 32
8 20 20 24l 27
9 14 14 20 20
10 18 18 33 33
11 19 19 24 24
12 16 16 31 31
13 17 17 12 12
14 19 19 37 37
15 18 18 29 29
16 16 16 20 20
17 12 12 10 10
18 16 16 24 24
19 15 16 5 5
20 17 17 8 8
21 13 13 16 16
22 10 10 18 18
23 14 14 10 10
24 13 13 7 7
25 10 10 6 6
26 11 11 10 10
27 10 10 11 11
28 11 11 4 4
29 14 14 12 12
30 15 15 11 11
31 12 14 10 10
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o UIUARE TUIULHUNINGLAIUDY
e Aauu3uuse nasuTuUse Aauu3uuse nasuTuUse
32 12 12 16 16
33 24 20 15 10
34 16 16 19 19
35 15 15 11 11
36 20 20 14 14
37 16 16 21 21
38 19 19 17 17
39 12 12 11 11
40 16 16 26 26
41 15 15 9 9
42 15 15 13 13
43 13 13 30 30
44 13 13 21 21
45 14 14 28 28
46 18 18 30 30
a7 18 18 14 14
48 19 19 14 14
49 19 18 17 17
50 21 18 14 14
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M19199 4- 2 LEAITIUIULENVSUIALAIIUIWATN TIADULAZIEIUTUUTIvaIMULEY

fI79819UARE TEUU
o UIULBNTIZVIA JIUIULNS BN
e nauu3uuse naeuTuUse Aauu3uUge naeUTulse
1 86 26 8 48
2 48 37 64 110
3 59 29 46 119
q 58 57 84 106
5 34 24 62 68
6 92 71 142 142
7 70 67 99 134
8 69 36 128 133
9 12 29 55 85
10 37 30 137 121
11 53 34 128 107
12 87 53 42 104
13 58 33 37 59
14 118 56 44 109
15 56 24 29 98
16 69 42 33 60
17 48 40 10 32
18 76 35 98 105
19 96 15 122 58
20 114 22 155 76
21 51 a7 127 94
22 37 26 123 105
23 88 26 103 56
24 75 8 120 68
25 51 16 75 33
26 60 20 30 40
27 73 26 25 56
28 50 16 21 25
29 64 26 16 42
30 85 34 24 41
31 41 11 79 38
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o UIULBNYTIZTIR FIUIULNG N
e Aauu3uuse naeuTuUse Aauu3uUge naeUTulse
32 30 a1 79 65
33 a9 26 134 72
34 88 aaq 93 64
35 104 26 81 59
36 61 a4 210 102
37 34 33 78 108
38 41 118 92 163
39 29 22 83 69
40 a8 a1 113 96
41 a9 29 96 56
42 34 33 121 55
43 71 28 56 91
44 67 19 a5 62
45 41 24 34 73
46 57 36 60 127
a7 54 28 38 78
48 95 30 64 143
49 57 99, 64 90
50 108 16 80 68
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ANUAUNUSTEWINIPAA L UBNUNNAREAT 6 WUU ADAUEUNUSLUULDA YT LT,

Wiuesalawdy, Auunud, Sealawdy, kannsnTu wazaulngdu

M19199 4- 3 ARUFuuSTuuNUAINAATE NINPUKATNAIUSUUTIvaIIefIREusag

STUU

g wadlaBety | lwesalawdu |Awuaud | Gealawdu | wannsindu | Aoulndduy

UM ou [ v | rou | wde | rou |wds | rou | wds | rau | wds | rau | wda
1 | 10 | 7 - - e 2 T I A
2 | 9| 9 - = -l - - a a2 2
3 | 20 | 20 - - S N\ U I T R I
4 | 30 | 25 | - 4/4 5 AN A S O [ IR I
5 | 13 | 15 - o3 32 2] -] -
6 | 18 | 18 - / -l - - - -] 5|4
7 | 28 | 26 / - — (N ANEA N I I I
8 | 28 | 28 - v 5 0V N D T T I e
9 | 28 | 28 : 4 S T e e
10 | 22 | 20 - 2 I R T I
11 | 29 | 20 - ;s S I T A I
12 | 15 | 15 f - e
13 | 23 | 22 - - A T e
14 | 33 | 26 2 - D D
15 | 29 | 29 - - e
16 | 29 | 15 : ) M Ldvioieg . .| .| -
17 | 20 | 11 - - S T I
18 | 16 | 17 - - e |
19 | 17 | 19 - - T e e
20 | 23 | 20 - - e
21 | 16 | 20 - - e
22 | 15 | 17 - - e
23 | 15 | 12 - - e 2
24 | 18 | 12 - - e
25 | 13 | 12 - - N e e
26 | 12 | 7 - - A T I T e
27 | 14 | 9 - - S I T T I
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o wad Lty | Lwasalawdy | Awunud | Sealawdu | wannsndu | Aeulwddu
U iou | wda | riou | e | riou |wde| fiow | wds | rieu | wde | fiow | v
28 | 9 | 10 - - - T - e
29 | 19 | 13 - - A T T A
30 | 18 | 12 - - S I T S T I
31 9 11 2 1 -] - - - -1 -
32 | 6 | 69 4 1 e T T I T
33 | 21 | 20 7 1 A0 | - - - -l -] -
3 | 9 | 10 | - e I e - T - T Ay
35 | 8 | 12 - S e R - T - T R
36 | 22 | 23| - - T ISl - | - | - | 3| 3
37 | 6 | 13 ; : NSNS - | - -t ]
38 | 7 | 16 7 / R A N R I R I A
39 | 8 | 8 ; I NN - | - -]
40 | 20 | 17 - ’ PN EANAN - 1 -1 1
41 | 21 | 10 - - 24 RN R - 4 | 3| 2 | 2
42 | 18 | 15 . . =P | - 2 | 0
a3 | 11 | 7 - - - - - - - 6| 6
a4 | 16 | 10 - - e
45 | 16 | 13 - . AN = S - - -l 2| 2
46 | 24 | 24 = = ———————— ¢/ | N I I
a7 | 21 | 21 - - e U I
a8 | 18 | 18 - - L
a9 | 20 | 16 - - - - -2
50 | 28 | 18 - - - - - - -2

4.4 A59EDUAINEADAARDITENINBNUAINARNE LAZLNUAINRAIUS taeldonans

AuuzilunsnTIvsauYenALIsAtemAlialala s iINUTUUTILAY

ATIVFDUALEDANGBINUTENINUHUATNAAIFLAS LN UA TN LAIUTVDILAAE ST UU

meenalsAkuztnlunIsnsIvaaugerawIsfemalialeloasinUsuUTILa nudLfn

anuliaanrdasiudunatensal el

Aad

2. Salaanilandl LU NI LAIuY LLGilﬂjQﬂLLEﬁ(’NLﬂULQJﬁQWIULLNUﬂWWﬂaWﬁ

1. fepuandvsenaianuansluwnun ndieud udlignuanadupaialuimunim
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3. HPaaNdANUAUNUS A UL ULAUANRLAIUTINNANTALUALFDDINY WA LULHUAIN

AanaliwanIA LA US W SENIAANAR A 1

A15199 4- 4 LEAITBUNNIBITINUIINNITASIVEBUAINFDAAA BINUTZWITIUNUNN

AAELAZLNUNING AU

2OULING/MANATILENS faaaafinansly AanaideuduRusuly
2 | Tuknunm@aaudg WHUN WAL WRUATWRLATUD L& LU UN TN

o walignuanulunaia waliignuanauiu AaalilLannudTuG

BIEVERIGRYG LSRRl ULNUAINAATE L%mwdwma’]a@jmdwﬁu
1 v v v
2 - v v
3 - v _
4 - v v
5 - v _
6 _ v v
7 _ v v
8 - v _
9 - v _
10 v v v
11 - v v
12 X v _
13 - v ]
14 - v 4
15 Y v _
16 - v v
17 | v v
18 - v v
19 - v _
20 - v v
21 - v v
22 - v v
23 _ v v
24 _ v v
25 - v v
26 - v v
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OULING/AANEVILER
o | Tuskun T AU

STUUN L .
walignuanadunana

Tudnun 1 neaa

faaaafinansly

WHUANTLAIUG

waliignuanauiu
LUSOA MULNUANARNE

AanaTidruduRus Ay
WHUANTLAIUDG LA LLLAUA TN
AANE LU LARIAINUELNUS
dousewheamaginarii

27 -

v

28 -

v

29 -

30 -

31 v

32 .

33 v

34 -

35 -

36 -

37 -

38 -

ANANANANE N N NRNE

39 -

40 -

41 -

42 -

43 ;

44 -

45 -

ANRNENENENENE

46 -

47 -

48

49

SN

50

ANANENENENANENENENANANANANENANENENENENANANANANAN

ANRNE

4.5 NaN1TAATINTDYA

4.5.1 NANIFINLNUNINAAE
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A13197 4- 5 uansnan1siaununInAataalelusunsuwdansad glduuea

STUU Iawaan HULUaS Annaesiniu | wsealafs | wannstan

§i | Buesdunun’ | eanTawsu | esuwndeana | wimwmes | lefunawmes

1 1 0 1.00 0.00 100.00
2 1 0 1.36 0.00 100.00
3 1 0 1.31 0.00 99.00
q 1 0 1.39 0.00 100.00
5 1 0 1.13 0.00 100.00
6 1 0 1.22 0.00 100.00
7 1 0 1.37 0.00 100.00
8 1 0 1.40 0.00 100.00
9 Il 0 2.00 0.00 100.00
10 1 0 1.11 0.00 100.00
11 1 0 1.26 0.00 100.00
12 1 0 0.94 0.00 100.00
13 1 0 1.35 0.00 100.00
14 1 0 1.37 0.00 100.00
15 1 0 1.61 0.00 100.00
16 1 0 0.94 0.00 100.00
17 1 0 0.92 0.00 100.00
18 it 0 1.13 0.00 100.00
19 ik 0 1.25 0.00 100.00
20 1 0 1.24 0.00 100.00
21 1 0 1.54 0.00 100.00
22 1 0 1.70 0.00 100.00
23 1 0 1.00 0.00 94.00
24 1 0 1.15 0.00 98.00
25 1 0 1.30 0.00 98.00
26 1 0 0.72 0.00 100.00
27 1 0 1.00 0.00 100.00
28 1 0 1.18 0.00 100.00
29 1 0 1.00 0.00 100.00
30 1 0 0.87 0.00 100.00
31 2 1 0.86 0.00 100.00
32 2 1 0.92 0.00 100.00




57

STUU Iawaan Hues Annasindu | wsonlafs |  wennidan

§i | Bwesduvun’ | eonTawsu | eauwndeana | wimmed | lefunawmes

33 2 1 1.05 0.00 100.00
34 1 0 0.81 0.00 100.00
35 1 0 1.20 0.00 100.00
36 1 0 1.30 1.00 99.00
37 1 0 0.88 0.00 100.00
38 1 0 1.00 0.00 100.00
39 1 0 0.75 0.00 100.00
40 1 0 1.13 0.00 100.00
41 1 0 1.00 0.00 100.00
42 1 0 1.20 0.00 100.00
43 1 0 1.00 0.00 100.00
44 1 0 1.08 0.00 100.00
45 1 0 1.07 0.00 100.00
46 1 0 1.33 0.00 100.00
a7 1 0 1.17 0.00 100.00
48 1 0 0.94 0.00 100.00
49 1 0 1.00 0.00 100.00
50 1 0 1.06 0.00 100.00

4.5.2 HANI5IANUNTNILAIUD

A151991 4- 6 HAAINANITIABNUNINTAIUTA2E LU SHNTULDUNBSINTT a13AIA

o | ozRdlavdd | Jalasid | easegAldvneYl | LBLBLIgEEY | BIABse

Eun LELER LUELED L GRGGIIERE pullusan Fuarud
1 60.66 39.34 3.00 1.74 3
2 77.78 22.22 5.36 1.74 11
3 92.86 07.14 4.81 3.21 40
q 91.57 08.43 3.83 1.85 27
5 79.58 20.42 4.13 2.96 21
6 84.04 15.96 6.78 1.98 3
T 87.80 12.20 5.84 2.97 39
8 87.36 12.64 4.60 1.85 23
9 90.98 09.02 5.93 1.73 17
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4 | avdelasds | Felasid | lllelsegaLERRen | LBLIaLsALELEY | 3AETN
I e WALSR Aanadlnioas 2auLusan FAud
10 90.71 09.29 5.44 2.06 28
11 85.38 14.62 3.84 2.45 26
12 89.83 10.17 4.44 2.19 24
13 77.03 22.97 247 2.00 13
14 92.31 07.69 5.11 2.14 13
15 86.78 13.22 4.28 1.86 10
16 80.00 20.00 4.38 191 2
17 73.81 26.19 3.00 2.00 2
18 90.00 10.00 4.44 1.46 16
19 91.94 08.06 1.81 1.35 11
20 91.67 08.33 2.12 1.45 19
21 87.38 12.62 3.38 1.66 17
22 92.63 07.37 5.30 3.29 a3
23 80.00 20.00 1.86 1.40 5
24 81.16 18.84 2.15 1.33 8
25 78.57 21.43 2.50 191 7
26 86.96 13.04 2.55 1.64 4
27 90.91 09.09 3.80 1.94 7
28 12.73 27.27 1.91 2.06 3
29 79.25 20.75 2.86 1.89 5
30 82.22 17.78 2.27 1.61 2
31 95.12 04.88 221 1.41 6
32 88.61 11.39 4.00 1.72 10
33 85.11 14.89 2.35 1.81 11
34 81.71 18.29 2.81 1.95 24
35 79.37 20.63 2.33 1.34 8
36 83.68 16.32 3.00 1.71 26
37 91.80 08.20 3.06 2.03 28
38 91.25 08.75 3.74 2.96 17
39 91.03 08.97 2.50 1.56 17
40 84.55 15.45 4.06 1.84 23
41 74.67 2533 2.60 1.74 10
42 87.50 12.50 2.80 2.16 11
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4 | avdelasds | Felasid | lllelsegaLERRen | LBLIaLsALELEY | 3AETN

Eun LUELED LUELED AAEA IWLDDS paulusan Fuarud

43 93.28 06.72 7.38 2.13 13

44 87.13 12.87 6.38 2.59 14

45 94.81 05.19 4.79 1.88 7

46 92.27 07.73 4.83 2.74 30

a7 88.64 11.36 3.44 3.57 22

48 96.45 03.55 4.26 6.56 36

49 89.91 10.09 3.83 2.42 13

50 68.29 31.71 3.38 2.10 11
4.5.3 HAN1SAATITHANTUNUS

IINMINAFDUANUTURUTVDININTIATITNOIINUHUNINARE  bazUINTINTING
MU M uTRedUs v avauTLSlANan1 A1 fail
A15197 4- 7 anITIATIERARENNLS
DIT NOC CBO MHF AlF

Asynchronous Message 139 139 124 -.037 .150
Sig. (2-tailed) 33/ 337 .390 199 .300
Synchronous Message -.139 -.139 -.124 037 -.150
Sig. (2-tailed) 337 337 .390 799 .300
Average of Classifier -.169 -.169 346 -.080 268
Sig. (2-tailed) .240 .240 .014 .580 .060
Average of Method -.145 -.145 .025 -.071 147
Sig. (2-tailed) 316 316 .862 625 .308
Recurring Sequence -.161 -.161 331 139 128
Sig. (2-tailed) .264 .264 .019 .335 376

AUNRAFIUYDINITLAD

Ho:p:O

0INANIINAADUANNAFIUEBUTU H, kanadnunsiansasslufimuduiusiu

Hl:p¢0

[y

DNANINAFBUANLAFIUEONSY H, UanaunTinviaesllamuduiusiy

IINANURFINVBINWITBANNT0 VAT IZENA AR
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1. AMSNAFOUANUFUNUSTEHINUIATIAANDDNDULTDIUNUNT UAZUIATIA

2B ATUEHLUALE

ARAUADINITNAABUANNTURUTTENINUINTIANOBUBUBRTUNUNT LazuInTIn
oxddlastfawaian Wemeuauufguiinel il

Ho : dNTinLeneandusnsununs wazansinesdelasiawass lulanuduwusiy

H, : 410590 n0aNdueashnuns wazunsinosdalasuaiuddy danudunusiu

Adeldnsiesgvadidanduius lnemwinme r 1Ingns (@easiBenlily
Watafi 3.7) wara1nmseil 4-10 an r Aidnuadldiviadu 0.139 fArsEring 0.10 - 0.29 i
Humduuszansanduugs Tusesus wasiimnuduiusneuin

wave Sig. (2-tailed) winfu 0.337 fidnunndn 0.05 Aduen Sig. (2-tailed) sy v
Hed1Agn1sads 0.05 (inamﬁamiﬁlumiwﬁ 3-1)  feusiwensu H wansiuinsie
WnoaNdUEeSUNUYS Lavunsinordelastawaiaalufiniudunusiu

2. MINAFOUAMNFUNUSTZWINININTIAANDINDULTDIUNUNT UAZNINTIN

FelAsUaALUELED

ARAUADINITVAABUANNTURUSTENINUINTIAANDDNDUBITUNUYS UazInTIn
Felastamaian Wonouauufguiinalised

Ho : 1105 Inanoondueasuwnuns wavunsindalastamaas ludanudunusiu

H, : 410530 n0anduenstnuns wazunsingalasiaiuaids danudunusiu

Adeldnsiesgviaifidsanduius Inemwiamia r 1Ingns (@easiBenlily
Wadedl 3.7) waza1nessil 4-10 e r firwadldivindu -0.139 fiasening 0.10 - 0.29 4
Humduussansanduiug lussdusm wasfiauduiusmeay

waven Sie. (2-tailed) wiru 0.337 fidwanndn 0.05 duen Sie. (2-tailed) fiszdu
dodndymeadn 0.05 (gwasdonldlumsnd 3-1)  Fefufeweniu Hy wanaduasin
WwnpaNduEasuNUNS wazNnsInesdalastaaiaaluinuduiusiy

3. NINAHBUANNFUNUSTTENINNINTIAANDDNBULTDIUNUNT UAUINTIALD

naLsagaEIRanAanadWeas

AR38ADINITNAABUANNFURUSTENINUINTIAANDDNBUBITUNUYS UAzInTIn
lennisgaiaseaamadliions ioneuauigiufineldadl

Hp : 1asininnesndugasunum’ uazinnsineasayaaloernaadlions
Lifianuduniusiv

H, : asinnnesndugasunum’ uazinasineesayaalsernaadlions
fenuduiusiu
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aa a v v 6

AIdeldmTiiasgviadfigaanduius Inemwinman r 31ngns (@5eavidenleiy
Wadedl 3.7) wara1nensedi 4-10 e r firwadldivindu -0.169 SiAsyning 0.10 - 0.29 4
Humduusyansanduiug lussdusm waiiauduiusmeay

wave Sie. (2-tailed) Wiy 0.240 fidwanndn 0.05 Fduen Sie. (2-tailed) fiszsu
Hoddynaada 0.05 (greazidealdlumsad 3-1)  Fefulewonsu H, wansiuesin
wneenBuEssuNYS warunTinlenasgadveeaaadisesliudinuduiusiy

4. MIMAFIUAINTUNUTTENTNNINTIAANDDNDULTITUNUNT LATUINTIAL

LIDLTAYALHIDONLUT DN

AR38ADINIMAABUANNFNTUSTENININnTInneanduaesunUYS uazunsin
leBLTYAIIeeusen ilenauauRgiuiindlifadl

Ho : 2105 inaneanduaasununs wazannsinielialsagalaeomiusen
Ladfimnuduniusiu

H, : iesinaneenduaasinum’ uazannsinelielsagaiaaeaniusen
fnuduiusiu

AIdsldmsiiasgviadnigaanduius Inemuwinman r 31ngns (@seavidenlety
vdeil 3.7) uarannmadl 4-10 f r Aduaaildivindu -0.145 Tensgning 0.10 - 0.29
Huendudseansanduius lusedud wazdamnuduiudmeay

wawAn Sig. (2-tailed) Wiy 0.316 Jemnnin 0.05 Mduen Sig. (2-tailed) Tisziu
Soddynaada 0.05 (greazidealdlumsed 3-1)  Fefulewonsu H, wansiuesin
wneenBuEssuuNS LarunsineLasIgaEIRanwsanliinudu LSy

5. NMSNAFBUAMUFUNUS TTRINUINTIAANDWDULTDIUNUNT LAZUINTIASLA

939%1Aud

A38ADINTMAABUANNFUTUSTENININnTInNee B BT UNWNT uazinTin
SineseEimud iloneuausBiguiineliwsil

Ho : 195IALANDDNDULTDTUNUNT Lazd1nTInSADSIAIUG baulAnudunusuy

H; @ 1957A W00 NBuE0Sununs Lasu1nsinsiAosaimius Jaudunusiu

AIdsldmTiiasgviadindeanduius lnemwiumian r 31ngns (@eavidenlely
Wadefl 3.7) wazanmsedt 4-10 A1 r iswadldvindu -0.161 fsewing 0.10 - 0.29 7
umduussansanduiug lussdusm wasiiauduiusmeay

warA Sig. (2-tailed) Winfy 0.264 FAunndn 0.05 Mduen Sie. (2-tailed) Aiszdiv
Hoddynada 0.05 (aeasBoaldlumned 3-1)  dafuFaweusu Hy uansinnsda
WNDRNIUFTUNUNS wazNInTINSABSITAIWS TulanuduRusY
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6. NSNAFBUAMNFUNUSTZUINUINTIAUNU DS NTALATY UAZUIATIN

2B ATUEHLUALE

AR3EABINTVRdaUANNANTUSSEnIIn iU foanTan sy Lasi1nTin
orddlastiaaias Wieneuauuiguiinel il

Ho : 11MTIntiUaSeaNTansY Lavansinesdelasuauaas ldanudunusiy

H, : 41053ntiuasoandansu Lasuinsinesdlastauaa danudunusiu

Adeldnsiesgviadiidanduius Inamuwinmia r 1Inges (@easiBenlaly
Watafi 3.7) wara1neseil 4-10 A r firwaaddrindu 0.139 faszndng 0.10 - 0.29 7
Humduuszansanduius Tuseiush wasdnnuduiusmeuan

wavA Sig. (2-tailed) Winfu 0.337 feuanndn 0.05 Fduen Sie. (2-tailed) Tiszau
Hed1Agn1eads 0.05 (@iwamﬁmléﬂumiwﬁ 3-1)  FSweudu H, uansinangin
TUUDIaNTAATY LavaInTInezTalaTuawaEd LUl udunusiu

7. MINAFOUAMNTUNUSTENINUATINUNUDT0NTALATY UAZNINTIN

FelAsUaALUELED

AI3uABINTMAdBUANNFNTUSTENIN R TInTue foavTan Ty Lavi1nTin
Felastaaian iemevaunfiguiiaalised

Ho : 11MTIntUasSaanTansy wazansindalastawaas ludanudunusiu

H, : 410530t Ua50 o NTalasuy kasdinsinaelastalualdy Janudunusiu

Adeldnsiesgviaifidsanduius Inemwiamia r 1Ingns (@easiBenlily
Wdedl 3.7) waza1nmsdl 4-10 e r firwadldivindu -0.139 fiasening 0.10 - 0.29 4
Humduussansanduiug lussdusm wasfiauduiusmeay

wave Sig. (2-tailed) Winfu 0.337 fiduanndn 0.05 Fduen Sig. (2-tailed) Tiszau
toddymeadin 0.05 (grwazBenldlumsned 3-1)  FuSwonu Hy uansinnasia
YLUIeendansy uwazunsindelasuamaas ludanudunusiuy

8. NINAHBUAMNFUNUSTTENINNINTINTNU BT NTALATU UAZNINTIN

LIaLsALaLEIR AR Laa s

HI3uABINIIMAdBUANNFUTUSSEMIan It foavTan sy Lasi1nTin
ennisgaiasenlamadlions ioneuauudgiudineliadl

Hp : iasintiueseanamsu uazunsinenelsigaalsenaaiadlnions
Lifianuduniusiv

H, : asinatvesesnBansy wazansinenalsigaareenaaiadlieas
fenuduiusiu
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AIdsldmsiiasgviainigeanduius Inemwinmean r 31ngns (@seavidenlety
viadefl 3.7) wazaIneTadl 4-10 ¢ r Adnadldivindu -0.169 SlFszming 0.10 - 0.29 1
Humduussavsanduius luszfush wagfinnudiiudmaay

wavA Sig. (2-tailed) Winfy 0.240 Aunndn 0.05 Muen Sie. (2-tailed) Aiszdiv
Heddynada 0.05 (reasBoaldlumned 3-1)  fafuFawweusu Hy uansiwnsda
fueseendamsy wazunsineeisgaaleenaatadlness lliaudunusiy

9. NMIMAFIUANUFUNUTTENINUIATIAUNUDTDINTALATY UAZNINTIA

1a1BLIYELEHDBNLUTDN

HI3uFARINIMAdBUANNANTUSSEnIsnTIntiLue SoaTanTy Lasi1nTin
leBLTYAIIeeusen ilenauauRgiuiindlifadl

Hp : 1asintiuuesesnBansy wazansinenalsigaiarnaniusen
Ladfimnuduniusiu

H, : 1avintiiueseenTamsy uazunsinielnalsagalaleaniusen
fnuduiusiu

AIdsldmsiiasgviadnigaanduius Inemuwinman r 31ngns (@seavidenlety
vdeil 3.7) uarannmadl 4-10 f r Aduaadldivindy -0.145 Tensgning 0.10 - 0.29
Huendudseansanduius lusedud wazdamnuduiudmeay

wavA Sig. (2-tailed) Wity 0.316 FAunndn 0.05 Muen Sie. (2-tailed) Aiszsiv
teddynadn 0.05 (reasBoaldlumned 3-1)  dafuFaweusu Hy uansiwnsda
fueseandansy warunsineneisgaaroeiusen lifianuduiusiu

10.  ANSNAFBUAMNAUNUS TTUINUIATIALULUBSDINTALATY LazUInSIASLA

939%1Aud

A3uFeINIIMAdaUANNFUTUSSEnianTintiiue Soeldainsy Lasunyin
SineseEimud iloneuausBiguiineliwsil

Ho : 1M95IRTILUBSNTAATUY Lazu1nTInsIADSILAILG tulAnuduNusY

H, : 195intiiuaseandansu Lasd1nsinsiAosediaius JaAudunusiy

AIdeldmsiiasgviainigaanduius lnemuwinmean r 31ngns (@5eavidenlely
Wadefl 3.7) wazanmsedt 4-10 A1 r iswadldvindu -0.161 fsewing 0.10 - 0.29 7
umduussansanduiug lussdusm wasiiauduiusmeay

warA Sig. (2-tailed) Winfy 0.264 FAunndn 0.05 Muen Sie. (2-tailed) Aiszdv
Hoddynada 0.05 (aeasBoaldlumned 3-1)  dafuFaweusu Hy uansinnsda
PWUIeanNTalnTy wasd1nTInsiAeSeTiAIus tuflaudunusiuy
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11.  NMISNAFDUAMUFUNUSITHINUIATINANNEIUNIUDULINAAAIELAS

1NTIND A SUHALUELED

AduABINIIVRdaUANNFNTUSTEnIInTInAnnGsTnIueaulandrana wag
wmsinezdslasiiamaan Weneuauufg il il

Ho - dnsinAnndednivesuiannmaa wazunsinesdaastamaian adl
AUFUNUG U

H, : aesiaAnnasdviuaaulnanand wazdinsinesdalasuaaa Janudunusiu

Adeldnslesgviaifideanduius lneduwiamia r 1ngns (@eazidealaly
Wataft 3.7) wara1neseil 4-10 A r firwiaddrindu 0.124 fanszndng 0.10 - 0.29 9
Humduussansanduiug lussdusm wasfiauduiusmeun

wavA Sig. (2-tailed) Winfu 0.390 fiduanndn 0.05 Fduen Sig. (2-tailed) Tiszau

v o

HedAgyvneadis 0.05 (geazidualalunsnan 3-1)  Auiuaeausu Hy waneiiunnsin

a (3

ANNAITNIUDDULINA AR WALUINTINDLTILATUALUALED MUdANUAUN LS

12,  MSNAFBUAMUFUNUSITHINUIATINANNAITNIUDULANARAELAS

WNTINTILATUELNEALED

AIdufeInIIMadauANNFNTUSSEn s IndmasdnIvesuiandaana uag
wmsinddlasiameaia Woneuaunfguiineliwed

Ho : 3195 InAn a0y UaulRnArad LasanTingelasuamasa tuflmnudunusiu

H, : awsiaAnnasdviueaulananand Laziinsindelastamad Janudunusiy

Adeldnsiesgvadiidanduius lnamuwinme r 1ngns (@easBenlily
Watafi 3.7) wara1nesedl 4-10 A r Arwaadeyindu -0.124 §A1sE1r31e 0.10 - 0.29 7
Humduussansanduius Tuseius wavilmnuduiusneay

wavA Sig. (2-tailed) Winfu 0.390 fifunndn 0.05 Fduen Sig. (2-tailed) Tiszau

v o w a

Heddgyvneadis 0.05 (TeaziBualalumsned 3-1)  Asiudaeeusu Hy wansinunnsin

o

a A

ANNAITNIUDDULINGAANE WATUINTINTILASUALLALED tuTANUFUNUSA U

13, NSNASUANMNTNNUSTZNINNNTInANNEIUNIURBULINARANEUAS

NNTINLELIBLIYELIIRaNARE  IWle s

AIduABINIIVRdaUANNFUTUSTEnIsnTInAnnGsdnIueauandrana wag
wnrineneisairsennanadlions oneuasigiufinel sl

Ho : anasindnndednivesuandnana wazunsinenelsayaalosvinaiadiniees
Lifianuduniusiv

H, : iasiadnndsdnivesuandaana wazunsinenesagaaeenaaiadlieos
fenuduiusiu
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AIdsldmsiiasgviainigeanduius Inemwinmean r 31ngns (@seavidenlety
Wadedl 3.7) wara1nessii 4-10 e r firwadldivindu 0.386 fidsewing 0.30 - 0.49 7
Humduusyavisanduiug lussdudiunans wasfiaudusiusmeun
wawA Sig. (2-tailed) Winfyu 0.014 Rentosnin 0.05 Muen Sie. (2-tailed) Aiszdutiaddey
19@0® 0.05 (@iwaazlﬁamlé‘lumiwﬁ 3-1)  Feafwonsu H, LansInuIngin
Anndadvinesulandaaia uaransinenalsgaaveenaaadinions dauduiusiu

14.  NISVNAFBUAMUFUNUSITNINUIATINANNAITNIUDULANARAELAS

UINTIALBLIDLTAYELHIDINLUTIN

AdufeINIIMedauANNFNTUSSEnIsnTinAnndsdnIveaulandeana wag
UINTIABLIBLTIYALADDNITON Lﬁamauammagﬂuﬁ&gﬂ”ﬁﬁqﬁ

Ho : aesindnndednivesuiandaaa LazannsintelialsagaLaaeaniisen
laidaudunusiu

H, : 1avinAnndsdnIveauandnaia Laza1nTinleneLsagaialoeviusen
daudunusiuy

AIdsldmsiiasgviadnigaanduius Inemuwinman r 31ngns (@seavidenlety
Wadedl 3.7) waza1nesdl 4-10 @ r fiswaadldivindu 0.025 feszwing 0.01 - 0.09 7
umduusyansanduiug Tusssufunuaslifmnuduiug wasdamuduiusnauan

wavA Sig. (2-tailed) Wity 0.862 FAunndn 0.05 Mluen Si. (2-tailed) Aiszsiv
teddynada 0.05 (@reasdoaldlumned 3-1)  dafuFeweusu Hy uansiwnsda
Fnndadviiuesulandaaia uazunsinenelsgaaveaniusen lifauduiusiy

15.  ASNAEBUAMNAUNUSTTUININTIAANNEIUNIUDRULANARANELAS

UINTINLADIITAIUT

HIdufeINITMadsuANNFNTUSSEnIsnTinAnndsdnIveaulandeana wag
wmTaTinesedieud tilenevausfig il i

Ho : 105InANNEI0IUBUIRINAAANE LavdInTInsLAes WAL ldanudunusiu

H, : 1195InANNAUnIueaulanNAAaNd LaglInTinsLABSITLAING JANUdUNusAY

AIdsldmTiiasgviainideanduiug lnemwiumian r 91ngns (@easidenlely
Wadafl 3.7) wazanmsedi 4-10 A1 r iswadldivindu 0.331 fienszning 0.30 - 0.49 7
umduusyansanduiug Tussdudiunans wasfiauduiusmeun

wave Sig. (2-tailed) Winifu 0.019 fientesnin 0.05 Adue Sig. (2-tailed) Tiszau
Hoddynada 0.05 (aeasBoaldlumned 3-1)  dafuFawweusu H, uansiwnsda
ANNAIUNIUBDULINAAATE LaTUINTIASIADIITAIUG HAUFUNUGIU
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16.  NISNAFDUAMUFUNUSTTUINNATInUSonlaRsunAImes was

1NTIND A SUHALUELED

ARAEADINTVAABUANNFURUSTENININInTInSenlaRunAmes warunsin
ozddlastiawaian onouauufgiuiiael il

Ho : dnTInsanlanunames wavansinesdelasuauaas ldanudunusiy

H, : 1esinusenlafwlawes wasu1nsinordelasawadn danudunusiuy

Adeldnsiesgviadiidanduius Inamuwinmia r 1Inges (@easiBenlaly
Watafi 3.7) waza1neseil 4-10 M r Arwaaddyindu -0.037 SA1sErIne 0.01 - 0.09 7
Humduussansanduiug Tusssufunuasludmnuduiug wasdanuduiusnisay

wave Sig. (2-tailed) Winfu 0.799 fidunnin 0.05 Fduen Sig. (2-tailed) Tiszau
Hed1Agn1eads 0.05 (@iwamﬁmléﬂumiwﬁ 3-1)  FhuSweusu H, wanainunsin
W5EAlaRLNAwDS warzuInsinasdalastauads ludaudunusiu

17.  MINAFBUANNTNNUITTNIWInTIndIasanlaRunAmas wazu1nsin

FelAsUaLUELED

AI3EADINTVAABUANNFURUSTENINIRTInSnlaRuNAes warunsin
Felastasaian ieneuaunfiguiiaalised

Ho : dnTIinusonlanunanes wazansindalasawmaas ludanudunusiuy

H, : 1esinusenlafauwlawes wasu1nsindalasauad Janudunusiuy

Adeldnsiesgviaifidsanduiius Inemuwiamia r 1Ingns (@easiBenlaly
Wadedl 3.7) waza1nesil 4-10 @ r firwadldivindu 0.037 feszwing 0.01 - 0.09 7
Humduussansanduiug Tusysuiiunuezludnuduius wasdnuduiusmeuin

wavA Sig. (2-tailed) Winfu 0.799 fidunndn 0.05 Fduen Sie. (2-tailed) Aisesu
todndymeadn 0.05 (grwazBenldlumaned 3-1)  FiuSwonsu Hy uansinnasia
woenlsRunAmes Larunsindalastawaias lufnudunusiu

18.  NINASBUANMNTNNUSIENINNATInIASanlaRunAmas uazansin

LI ALALEIRIVAATEE IWLaa s

AI3uABINTVAARUANNFURUSTEN IR TInWsenlafunanes uax
warineneisaiasenanadliions onsuausfgiufinel i

Hp - iasiniusenlefauvlames uazunsinenelsgaavsennaiadliens
Lifianuduiugiv

H, : asinsenlefuames uazunsinenelsgaasennaiadliens
fenuduiusiu
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AIdsldmsiiasgviainigeanduius Inemwinmean r 31ngns (@seavidenlety
Wdedl 3.7) wara1nenssii 4-10 e r firwadldivindu -0.080 SiAsyning 0.01 - 0.09 7
Humduusyansanduiug Tusssuiiunuaslaifmnuduiug wasdnnuduiusniay

wavA Sig. (2-tailed) Winffu 0.580 fleunndn 0.05 Fduen Sig. (2-tailed) Tiszaiu
Heddynada 0.05 (aeasBoaldlumned 3-1)  fafuFaweusu Hy uansiwnsda
wsonlafsnamnes wazaasineneaslgaaIeenaatadlviess ludanuduiusiy

19.  NMINAFBUAMUFUNUSTTNINUINTINIAsanlaRunAmas wazunsin

LaLIDLTAYELEDNLLTEN

AR3EADINITVAABUANNFURUSTEN IR TInWsanleRunAes waz
UINTIABLIBLTIYALADDNITON Lﬁamauammagﬂuﬁ&gﬂ”ﬁﬁqﬁ

Ho : 1wsinwsentafunanes wazannsinenesagaaloeviusen
laidaudunusiu

H, : unvinwsenlafunanes wazannsinenesagaaloeviusen
daudunusiuy

ARAuliMsiiasgviadnigaanduius Inemuwinman r 31ngns (@seavidenlety
Watefi 3.7) wara1neseil 4-10 A1 r Arwaadeyindu -0.071 SA1sEning 0.01 - 0.09 7
Humduussansanduiug Tusssuilunuaslaifmnuduiug wasdnnuduiusnisay

wavA Sig. (2-tailed) Wity 0.625 FAunndn 0.05 Muen Sie. (2-tailed) Aiszsiv
teddynada 0.05 (@reasdoaldlumned 3-1)  dafuFeweusu Hy uansiwnsda
wsonlafsunames waviasinenesagaaeaniusen Wllauduiusiu

20.  MISVAEBUAUFNNUSSEWINSUNAsInInLsonlafunames wazunsin

S3sTAIUT

AR3EFDINTVRABUANNFURUSTENININInTInwSanlaRuNAmes Lay
wmTaTinesedieud tilenevausfig il i

Ho : einsanlanulames Lasu1nsinsiaes@imug ludinudunusiu

H, : 195insenlanunames Lasu1nsinsAosa@aius danudunusiu

AIdeldmsiiasgviainigaanduius lnemuwinmean r 31ngns (@5eavidenlely
Wadafl 3.7) wazanmsedi 4-10 A1 r iswadldvindu 0.139 fieszning 0.10 - 0.29 7
umduussansanduiug lussdusm wasiiauduiusmeuin

wavA Sig. (2-tailed) Winfu 0.335 feuanndn 0.05 Fduen Sig. (2-tailed) Tiszau
Hoddyneada 0.05 (reasBoaldlumned 3-1)  dafuFaweusu Hy uansiwnsda
WeanleRAmDS LaruInsinsAesadimIug ldanudunusiy
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21.  NMINAFBUAUAUNUSTZUINUNTIALENNI TR laReunAanes wasunns

InozqelasuaaLEa

H3EABINTVAABUANNFUTUSTENININInTIakenySTdlaRaunAmes Lazu1nsin
ozddlastiawaian onouauufgiuiiael il

Ho : 1105 Inuenvistinlafaunames Lavaunsinesdelasuauaa
laiflpudunusiu

H, : 195iALanvstInlefaunames wasu1nsinordelastawadn Janudunus
i

AIAultNTiAseviadfgeanduius Inemwinvia r 31nans (@3eavidenleiu
Wadefl 3.7) waza1nesdl 4-10 @ r fiswadldiviadu 0.150 fesewing 0.10 - 0.29 7
Humduussansanduiug lussdusm wasfiauduiusmeun

waz Sie. (2-tailed) Wiy 0.300 fifwnnda 0.05 Mduan Sig. (2-tailed) sz
todfayynaadi 0.05 (greazidenlalumsnsd 3-1) FaifuSasonsu Hy wansinunsdn
wanvstalafaames wazunsinesdlasiauaias lulanudunusiu

22.  MISAERIUANFUNUSTEUINUIATIATALeNNITanlaRunAINes uas
UINTINTILATUELNEALED
AduReInNsnageuANdNTusTIansTanevvsUdlafaunanes wagunsin
Felasiaaia iemevaunfiguiiaalised
Ho - 15 iaLenvistidlafunames uazuinsindadasiawass luflnudunus

H, : 1e5iawanvistinlafanames wazunsindaasiawaas daudunusiy

Adeldnslesgviaifidanduius lnemuwinmie r 1ngns (@eazidealaly
Wadedl 3.7) waza1nesedl 4-10 e r firwadldivindu -0.150 fasewing 0.10 - 0.29 7
Humduussansanduiug lussdusm wasfiauduiusmeay

wavA Sig. (2-tailed) Winfu 0.300 flewanndn 0.05 Fduen Sig. (2-tailed) Tiszau
todfayynaadn 0.05 (greaziBenlalumsnsd 3-1) FaifuFagonsu Hy uanainunsda
wenvstalafaames wazunsindelasiauaan ldanudunusiu

23, mMmegauANNdNNLSSERIwInTIndauennsiadlafunanes uaz
WNTINLELIBLIRYEIEIRaNAaad Wieas
AduReensnageuANNENTusTEnIuasIawenysUiilafaunames uas
wnrineneisairsennanadlions ioneuasigiufineliddl
Ho : 1esinuenysdadlefunames wasunsineliaisagaiaeonnaiadiniess
Laifimnuduniusiu
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H, : uevinuenysdadlesiaunames wazansineliaisagaiaveonnaiadinions
fnuduiusiu

AIdelimsiiasgviadnigaanduius Inemwinmean r 31nans (@5eavidealety
vadefl 3.7) wagamnaedl 4-10 e r Aiduanildiindy 0.268 fifsening 0.10 - 0.29 7
Humduussansavduiug luszdu uasflenuduiusnisuan

warA Sig. (2-tailed) Winfyu 0.060 Aunndn 0.05 Mduen Sie. (2-tailed) Aiszsu
Hed1Agn1sads 0.05 (@Jiwamﬁmlé‘l,umﬁqﬁ 31)  feuSieensu Hy wansinasia
wenvisUadlafiaunames uarinsineneisagaiaseenaaadlviess liianuduiusiv

24.  mmagauANNduNUSIERIIaTIadauenniiadlafunanes uag

UINTINLBLIBLIAYALEIDANLUTEN

AduReensnageuANNENTuSTEnINuasIawenysUiilafaunames uas
warinenesairIeeiusen ileneuauufgiuisel i

Ho : anavinuenvisdndlefisunames wazunsineliaisagaiaasaniusen
Laifimnuduniusiu

H, : uaviouwenvidadlefsunames warunsineliasagaiaananiusen
fenuduiusiu

Adeldnsiesgvadiideanduiug lnemuwinme r 1ngns (@svazdenlaly
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

37
24

Method name

Frequency

addComponent

1

addEmploveeToProject

addModule

addProjectModule

addProjectSpec

addTechnicalSpec

calActualComponentUse

calProjectSummary

calculateTask

calculateTotalComponent

calculateTotalCost

close

closePhase

closeProject

createPhase

createProject

createProjectPhase

evaluateProject

PR | R | U | SRS | P | NN | AP | I | Y | S | PG | NS | IS | (S | JPRSRG | SR |

find

—
—

“ﬂndComponentByD

|findPhase

findTechOptionByID

”forceCloseInProgressTask

”getActualComponentUse

”getProjectByID

”getProjectById

new

saveDocument

setTotalUse

summaryManday

update

updatePhase

updateProject

updateTechicalSpec

uploadProjectDoc

P | SN | IS | A | DR | IS | QN |V | I | PN | N | RS | S | R | RS |

d' LY = 4 A
AN U- 1 HANITIALNUNTWYLAIULVDITEUUN 1
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Classifier role frequency

Classifier role

Frequency

ComponentList

1

IDocument

Module

ModuleComponent

Phase

Project

ProjectComponent

ProjectList

|| oo || A [ = || || =

ProjectManagementController

ProjectMember

TechnicalSpec

TechnologyOptionList

o SN )

Classifier frequency

Classifier type

Frequency

<ACTOR>

8

<UNTYPED=>

36

Patterns

Message sequences

80

" Hl\lessage Message Occurence Diagram name
Pattern Hﬁnd -> ||closePhase 2
[ind > [[closeProject 1 Website-PM29
[[ind > |[createProject 2 Website-PM26
[ind > [[createProjectPhase 1 Website-PM30
Hﬁnd -> evaluateProject 1 Website-PM33
[ind > [updatePhase 1 Website-PM31
[[ind > |[updateProject 2 [Website-PM28
[ind > |luploadProjectDoc 1 [Website-PM27
Pattern new > createProject 5
new > createProjectPhase 1 'Website-PM30
new - luploadProjectDoc 1 'Website-PM27
Pattern lupdate ->  ||lupdateProject 2
update ->  |jupdatePhase 1 ' Website-PM31

d' (Y IS s PN !
AN V- 2 NANTITIALNUNTNGLAIUFVDITEUUN 1 (71D)
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Statistics
Number of asynchronous messages: 84
Number of synchronous messages: 24

Method frequency

Method name

Frequency

addMetalSheet

1

addRack

addScrapMetalError

laddStandardMetal

lassignRight

|caIF orCuttingPattern

calWeight

changePassword

checkPassword

checkRight

|compareNewPassword

|compareScrap\Vith.\IetalSheet

compareStandardWithMetalSheet

decreaseMetalSheet

decreaseScrapMetal

|decreaseStandardMetal

|deMMetalSheetOrder

|deRack

deleteCuttingPattern

deleteMetalSheetOrder

deleteMetalWaste

|deleteRack

|deleteReceive.\/IetalSheet

deleteScrapMetal

editScrapMetal

findCuttingPattern

findMetalSheetOrder

Hﬁnd.\IetaI\Vaste

el e L = N R R R L L L R L S A D L T e O SR R DR L I L S LR L ST L ST P | DS T

.:4' o = 3 N
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|ﬁndMetalWaste

|

[findRack

|

[findScrapMetal

|

lfindStandardMetal

|

|getCuttingPattem

|

|getEmployee

|

getMetalSheet

|

getMetalSheetOrder

|

LV 0 [ S0 LSS (IS IR L ST S Y D

getMetalWaste

|

getOldestScrapMetal

|

|getRack

|

getReceiveMetalSheet

|

getScrapMetal

|

|getStandardMetal

|

getThickness

|

increaseScrapMetal

|

|increa5eStandard'_\/Ietal

|

llogin

|

ImatchCuttingPattern

|

(ST I LR I [ ST | S US| R SN R | OS]

new

[
(o))

newMetalSheet

newMetalSheetOrder

openScrapMetal

lopenStandardMetal

|

registerEmplovee

selectScrapMetal

|selectStandardMetal

|

sellMetalWaste

setRack

setRackForScrapMetal

setStatus

|setStatusOfCuttingPattem

|

stdm = getStandardMetal

updatePassword

validatePassword

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[l DS LS L L SR S O S LS L R I S DS LY

~ (% = 6 ~ 1
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Classifier role frequency

83

|Classiﬁer role

Frequency

|CuttingPattern

g

2

CuttingPatternSystem

17

|[Employvee

[MetalSheet

MetalSheetOrder

MetalWaste

[Rack

|Receive.\/1eta1$heet

Right

b L | wn | ON|| Wa || b

ScrapMetal

|StandardMetal

B [l

Classifier frequency

|Classiﬁer tyvpe “

Frequency

|<ACTOR> |

17

[<UNTYPED= |

59
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Patterns

Message sequences

“ Message ||1\Iessage Occurence Diagram name
([Pattern addScrapMetalError > [[fndCuttingPattern 3
|
([Pattern |[dgeteteCuttingPattern |[= |landMetaiSheetOrder 2 I
|
[Pattern [[deteteMetalSheetOrder > |aadMetaiSheetOrder B I
l
”l’at‘tem [fndCuttingPattern = 2 [
Hmem [ndScrapbica [Em E ||
Pattern |lgetCuttingPattern > |lfindCuttingPattern 2
|[getCuttingPattern > [[findMetalSheetOrder 1 Metal4 27
Pattern [[getMetalSheetOrder > |lfindCuttingPattern 2
H_get_\/[etalSheetOrder > |[findMetalSheetOrder 1 Metald 27
[[getMetalSheetOrder selectScrapMetal 1 Metald 25
[eetMetalSheetOrder selectStandardMetal 1 Metald 26
Pattern [eeRack > [[fndScrapMetal 2
[[getRack > [[findRack 1 Metald 36
“getRack > ||selectScrapMeta1 1 Metal4.25
Pattern |[getSerapMetal > |lfindScrapMetal 2
[[ectScrapMetal > |[findMetalSheetOrder 1 Metald.27
Pattern new -> ||selectScrapMetal 4
new -> |laddRack 1 Metald 35
new -> |laddStandardMetal 1 Metald 34
new > [lassignRight 1 Metal4 22
new -> |ffindCuttingPattern 2 Metal4.30
new -> |lnewMetalSheetOrder 2 Metald 24
new -> |lregisterEmployee 1 Metal4.19
new -> ||selectStandardMetal 4 Metald 26
Pattern “setStatus “—> |IﬁndCumngPattem "2 ”

ANT V- 6 NANTTIALHUNINTAIUTUDITZUUN 2 (FiB)
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Statistics

Number of asynchronous messages:

Number of svnchronous messages:

Method frequency

143
11

Method name

Frequency

addBOMDetail

3

addCust

addEmp

addLaborCost

addMargin

addMat

addProd

addTotalCost

checkStock

computeNewPrice

confirmOrder

confirmPrice

create

createCostOfProduct

Aalatal™
deleteCust

AalataF.

deleteEmp

(IS0 1 ST S e N I I | N | PR | RSST | R US| SO | RVSTY VR | SO | )

deleteMat

deleteOrder

Aal
deleteProd

destroy

entryOrderDetail

dCust

findEmp

[findMat

B IR SN e N | S PR | SO | SN |

findOrder

—
o

findProd

—
o

”ﬁndProdCost

||getDate0ver

|| getListProduct

||get_\/Ia1

||increaseSaleItem

prepare KUK

saveToOrder

setpointProduce

SR IR I S I S S R S V)

A LY = 4 A
AN V- 7 WANTITIALNUNTNDGLAIUIVBITEUUN 3
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showQOrderDueDate

updateCost

updateCust

updateEmp

updateMat

updatePrice

L¥ [ SSH I S I ST R L S

updateProd

updateProfit

updateStatus

updateStatusPaid

updateStock

updateTotalMatCost

updateUnit

lupdateUnitSale

LS | ST | S PR | SO LT |V | OS]

Classifier role frequency

Classifier role

Frequency

CostOfProduct

3

CostOfProductDetail

CostOfProductSystem

Customer

W W

Employee

KUK

]

ManageDataSystem

Material

Order

OrderDetail

OrderSystem

Payment

PaymentSystem

Product

StockSvstem

StoreHouse

Classifier frequency

Classifier type

Frequency

<ACTOR>

27

<UNTYPED>

77

a' o a ¢ .:4' ]
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Patterns

Message sequences

|| Message ”Message Occurence Diagram name
[Pattern laddBOMDetail > |lfindProd 3
l
”Pattern [addLaborCost > JfindProd 3 |
”P:mern [addMargin = JadProd [B I
Pattern laddProd -> 2
addProd > |[addProd 1 Buddhism4.06
”Pattern “addr otalCost ||—> uﬁndProd ”3 ||
Pattern checkStock > [[checkStock 2
checkStock > 1 Buddhism4 38
Pattern |computeNewPrice > “ﬂndProd 2
computeNewPrice -> “ﬂndProdCost 2 Buddhism4.20
Pattern create -> ”ﬁndProd 3
create > [[fndCust 1 Buddhism4 23
create > [lfindOrder 1 Buddhismd 26
create > |[fndOrder 1 Buddhism4 35
Pattern [[deteteCust [ |fndcust 2 |
l
”Pattern [[deleteEmp [ JfindEmp 2 I
”Pattern [[detetedtat = JfndMat |3 I
”Pattern “deleteOrder ||—> ”ﬁndOrder ”4 ||
”Panem [[deteteProd [+ |fadProd 2 |
||Pattem Hdestroy ||-> “ﬁndOfder ||3 ||
l
”P:mern [[entryOrderDetait = JlfndProd P I
Pattern “ﬂndCust Lo ” 3
[fndCust > |fndCust 1 Buddhism4.13
[[fndCust > [lfindCust 1 Buddhism4.14
[lfindCust > [[ndCust 1 Buddhismd 23
[Pattern “ﬁndEmp > ” 2
[fincErmp > |findEmp 1 Buddhismd.16
[ndEmp > [fadEmp 1 Buddhismd.17
[Pattern “ﬁndMat > ” 2
[fndMat > [fndMat 1 Buddhismd.10
[[fndMat > [[findMat 1 Buddhism4.11
[Pattern ‘IﬂndOrder B ” 5
[fndOrder > |[fndOrder 1 Buddhismd 25
[fndOrder > |lfindOrder 1 Buddhism4 26
[findOrder > [lfindOrder 1 Buddhismd.27
[fndOrder > |[fndOrder 1 Buddhismd 28
[fndOrder > |[fndOrder 1 Buddhism.35

a' o = s PN !
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Pattern “ﬁndProd -> 6
[findProd > |addProd 1 Buddhism4.39
[fndProd > [[checkStock 1 Buddhism4.38
[fndProd > [[findOrder 2 Buddhism4.26

dProd > [[findOrder 2 Buddhism4.28

[ [fn
[fndProd > |lfindProd 1 Buddhism4.07
[findProd > |lfindProd 1 Buddhism4.08
[fndProd > |lfindProd 1 Buddhism4.19
[fndProd > [lfindProd 1 Buddhism4.21
[fndProd > |lfindProd 1 Buddhism4.24
[fndProd > |lfindProd 1 Buddhism4 41
[fndProd > |lupdateStock 1 Buddhism4 40

Pattern [findProdCost [findProdCost 4
[fndProdCost | 1 Buddhism4.20

Pattern [eetlistProduct > JfndOrder B |

I

”Pat(ern [[getdat = JfadProd |2 |

”Pattern ||increaseSaleItem ||—> "ﬁndOrder ”2 ”

”Pat(em [prepareKUK [ addProd 2 |

”Pattern [[saveToOrder = [fadProd [2 I

”Pattern HsetpoimProduce ”-> ||ﬁnded ”3 H

(Pattern [[showOrderDueDate [> [leetDateOver [2 I

l

(Pattern [updateCost = lfndProdCost [l [

I

HPattern HupchleCust ||-> ||ﬁndCust ”2 H

”Pattern “updareEmp ||-> ||ﬁndEmp ”2 H

”Pmm [opdateMat [ 2 I

Pattern [updatePrice [fndProd 3
updatePrice [findProdCost 2 Buddhism4.20

”Pmem [updateProd = JfadProd e I

”Pattern [[apdateProfit = |fadProd 3 |

HPattern “upda!eStaIusPaid ||-> |Iﬁnd0rder ||2 “

Pattern lupdateStock lupdateStock 2
updateStock 1 Buddhism4 .40

”Pmem [updateTotalMatCost = lfndProdCost 2 [

HPattern [[apdateUnit = addProd 2 |

[Pattern [mpdateUnitSate = [fadOrder B I

A (% IS s A I
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Statistics

Number of asynchronous messages: 163

Number of synchronous messages: 15

Method frequency

Method name Frequency

addAppointment 2

addComponent

addComputerSet

addOrder

addOrderList

addOrderProduct

addPricePolicy

addProduct

addProductDetail

addStaff

addStockProduct

addTechnician

addWaitProduct

[ | ST | S LA LR I [ PSR T LS LA L

cancelAppointment

cancelSale

cancelSaleList

clearTechnician

compare

create Appointment

createJobCardView

createReport

decreaseProductCount

delete

editAppointment

editInfo

editOrderProduct

editProduct

editStockProduct

editTechnicianInfo

[findAppointment

findAvailable Technician

findOneProduct

([findOrderList

(S | ST (WS RSN PSR (A PSR (ST ST R | LS R (R | S0 L R )

[IﬁndProduct

”ﬁndProductDetail

| o

|indStatf

d' o = s .:4'
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findStockProductDetail

findTechnician

findWaitProduct

getAllTechnician

I getAppointmentDate

| getAppointmentInfo

getAppointmentTime

getComputerSet

getComputerSetInfo

|getCostInfo

|getCmrentPricePolicy

|getDescn'ption

|getInfo

|getl.istAppoinhnent

|getOrderList

|getOrderListlnfo

|getPercent

|getPricePolicy

getProduct

getProductBrand

getProductCount

|getProductDescn'pﬁon

|getProductDetai]

|getProductInfo

|getProductN ame

|getProductStock

|getProductType

|getRemainPayment

|getSaleList

IgetStaEInfo

|getTechxﬁcian

|getTechnicianlnfo

|getWaitProductList

increaseProductCount

login

[0 | SN | ST R (O T | T | S I | S |V O | T | S | S | S | I R (S I ST R R D [P R | S | S | S | ST | SO | |

logout

new

newProduct

paymentInfo

R = || O 2

printJobCard

printOrderList

processListAvailable Technician

reduceProductCount

W | BN | IS |

d' o = s .:4' L
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remove

saleListObj = getSaleList

saleProductList

setEndDate

setPrice

setProductStock

showProductList

specifyComputerSet

|technicianlnfo = getInfo

updateFinishTime

updatelnfo

updateJobCard

updatePaymentInfo

updateSaleList

updateSaleStatus

updateStaffInfo

[ | IS | ISy | R | NS | RS | RS | N | PRI | S | PSS | US| Y | PSS | N | R | e

updateStatus

Classifier role frequency

Classifier role Frequency

Appointment 4

AppointmentSystem

ComputerSet

Order

OrderList

OwnerSystem

PricePolicy

(P20 | NS USROS R | S | PR

Product

ProductDetail

—
(=)

ReportSystem

SaleList

SaleSystem

Staff

StaffSystem

Wl ) ko || O || =

StockSystem

Technician

TechnicianSystem

Wl ko | W

' WaitProduct

Classifier frequency

Classifier type Frequency
<ACTOR=> 21
<UNTYPED: 69

d' o = s .:4' |
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Patterns

Message sequences

92

|| Message Message Occurence ”Diamm name
HPatten [addAppointment > [[saleProductList I
HPatterl ||addWaitProduct ||> |[sateProductList l2 1l
HPattern [cancelAppointment [> |[zetAppointmentinfo 2 |
“Panen |cancelsale |> |[ectAppointmentinfo Il2 I
HPattern |[editAppointment |> |[zetAppointmentinfo k2 I
Pattern editProduct > |lfindProduct
editProduct > |[getOrderListinfo 1 (Computer4.09
Pattern |[indAppointment > [[getAppointmentinfo 2
[findAppointment > |[updatelobCard 1 Computer4 22
Pattern findOneProduct > |[getProductlnfo
|[findOneProduct > |[saleProductList 1 Computer4. 18
|iP:ttem [findOrderList [> lgetOrderListinfo 2 I
Pattern |findProductDetail > |[getOrderListinfo 2
|[fndProductDetai > |[addProduct 1 Computer4 24
|[findProductDetail > |[findProduct 1 Computerd 25
ffindProductDetai > |[getProductinfo 1 Computerd 17
|[findProductDetail > ||saleProductList 1 Computerd 18
indProductDetail > |[setProductStock 1 Computer4.12
|ffindProductDetail > |[specifrComputerSet 1 Computerd 11
"Panenl ngtAppoﬂmﬂle ”‘> Ilgw "2 ”
HP-««- ctAppointmentinfo [ B [
Pattern ”gaApmene > "_gaApponmﬂId'o
[eetappointmentTime > [fsaleProductList 1 (Computer4. 18
”Pattem ngelComSet ||-> "gaPmdlcﬂlin “2 ll
Pattern |lgetCostinfo -> ||saleProductList I
[[gctCostlnfo > |[getProductinfo 1 [Computera 17
Pattern |getOrderListinfo = IR I

AN V- 14 HANITIALKNUNINDLAIUTUDITEUUN 4 (5i)




93

Pattern [[getProductBrand > [getOrderList 2
[[getProductBrand > [getOrderListinfo 1 Computer4.08
“getProductBrand ”getProductInfo 1 Computer4.17
Pattern [[getProductCount > |[getProductlnfo 2
”getProductCount ”getOrderList 1 Computer4.10
“getProductCotmt > ”saleProductList i Computer4.18
Pattern [[getProductDescription > |[getOrderList 2
”getProdnctDescripn'on ”getOrderListInfo 1 Computer4.08
[[getProductDescription > |getProductnfo 1 Computerd.17
Pattern [eetProductinfo > [[getOrderList 2
|lgetProductinfo 1 Computerd 17
”getProductlnfo getOrderListInfo 1 Computer4.08
“getProductInfo ”getProductInfo 1 Computer4.17
Pattern [[getProductName > |gctOrderList 2
“getProductName > ”—getOrderLisﬂnfo 1 Computer4.08
"getProductName > "getProductlnfo 1 Computer4.17
Pattern [eetProductType > |[getOrderList 2
“_getProductType > ”getOrderListInfo 1 Computer4.08
”getProductT)pe ” getProductInfo 1 Computer4.17
Pattern [[eetsateList > |[getOrderListlnfo 2
“getSaleList > ”geLAppointmentInfo 1 Computer4 21
[[eetSateList [updateJobCard 1 Computerd.22
Pattern ||getT:chnician B3 ”getAppoinnnenﬂnfo 2
JlgetTechnician = "saleProductList 1 Computer4.18
Pattern [[getWaitProductList > |[etOrderListinfo | I
I
Pattern lincreaseProductCount > |[getOrderListlnfo 3
increaseProductCount - “getAppoinuneuﬂnfo 1 Computer4.20
Pattern new -> ||saleProductList 3
new -> |laddProduct 1 Computer4.24
new ->  |laddStaff 1 Computer4.02
new -> |laddTechnician 1 Computer4.14
new -> |lgetOrderList 1 Computer4.10
new -> ||setPrice 1 Computer4.26
new -> ||specifyComputerSet 1 Computer4.11

d' (Y IS s dl 1
AN V- 15 WANITIABNUNINYLATULVDITEUUN 4 (M1D)
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

ableBorrowMobile

2

add

addMediaUnit

addMember

authen

borrowMedia

||borrow_\/Iobile

||borrowQuota

breakObjToArray

calculateFee

changeSecurityCode

changeStatusBorrowMobile

checkBorrowQuota

delete

display

b || = | v || v || o || s ] o ] b ] e (] o || ot | e || b || s

enter

[
)

d

“ﬂudBorrowInfo

“ﬁndch’owProﬁle

||ﬁnd.\/Iedia

findMediaUnit

[findMediaWs

[findMember

|findShetf

|IﬁndUser

|| getUID

”initialize

lisAvailable

“listenBorrow

||IistenMediaAuthor

||listenMediaReader

||listen_\/IediaType

e e s OB [ O] B[ b || = || = || = || OV ]| b2 || W || =

d‘ LY = 4 d'
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tistenProfile

o || =

||logont

—
o

I |new

”playSound

Ln

([return

”renmLMedia

returnMobile

speak

speakAsync

store

submit

timer Tick

”update

”updateMedia

|updateMediaUnit

Gl Bl [T LRSS (A= | ST ST R S [ R | S

”update.\/lember

Classifier role frequency

Classifier role Frequency

AdminController 3

BorrowMedia

BorrowMediaDetails

BorrowMobile

Card15693

LibraryMedia

LibraryMediaUnit

LibraryMobile

LibraryShelf

LibrarySvstem

Media

MediaWebService

MemberAccount

SpeechSvnthesizer

UserAccount

Wiffwnflwlc|o|| =] ||| O] 2| o] 4

UserController

Classifier frequency

Classifier type Frequency
<ACTOR=> 17
<UNTYPED=> 66

A (% = s A I
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Patterns

Message sequences

96

“ Message ||1\Iessage Occurence Diagram name
[Pattern [ableBorrowMobile > |[timerTick 2
I
Pattern |authen > ||enter 3
authen ->  |{timerTick 1 Libraryl7
I
h > |[timerTick 1 Library21
Pattern enter > 11
enter <> enter 1 Library04
enter - enter 1 Library05
enter ->  ||enter 1 Library07
enter ->  ||enter 2 Library08
enter ->  ||enter 1 Library10
enter ->  ||enter 2 Library11
enter -> enter 1 Library12
enter > enter 1 Libraryl3
enter ->  |{timerTick 1 Libraryl7
enter > ||timerTick 1 Library21
"Pattern ”fmdBoxrowInfo ”-> |||imerTick ||5 ”
HPattern ”ﬁndBorrowProﬁle ”-> ||tnne(T1ck ||2 ”
Pattern ||ﬁndMedia > ||enter 4
[fndMedia [[merTick 1 Library19
[findMedia [[fmerTick 1 Library21
Pattern |[finciMediaUnit > |enter 2
[[indMediaUnit [[imerTick 1 Library19
[fndMediaUnit [[merTick 1 Library21
“Pattern |[fndShett = merTick Iz [
HPattem ||ﬁndUser ”—> "enter ||2 ”
Pattern [[gettD> > |merTick B
getUID B enter 1 Library10
|
[[e=ttD > |lenter 1 Library11
[[getuD > |[enter 1 Library14
[[getuD > [enter 1 Library15

ANA V- 18 NANITIALNUNINDLAIUTVDISEUUN 5 (Fd)




or1

[Pattern mitiatize = |merTick 2 I

I

Pattern isAvailable = timer Tick 5
isAvailable > |lenter 1 Library10
isAvailable -> |lenter 1 Libraryl1l
isAvailable ->  |lenter 1 Libraryl4
isAvailable ->  ||enter 1 Libraryl5

Pattern Hlogout ”-> ||enter ||2 H

[

Pattern new = ”enter 5
new -> ”listenBorrow 2 Library20
new > [timerTick 1 Library17
new > [timerTick 1 Library19
new > [timerTick 1 Library23

Pattern [[ptaySound > |timerTick 4
[playSound > [listenBorrow 1 Library20

Pattern speak > ||hstenBorrow 2
speak > |[timerTick 1 Library19
speak > |[timerTick 1 Library23

Pattern Hstore ”—> ||ﬁnerTick "2 “

I

“Pattern Hsubm ”-) ”ente( ||2 ”

Pattern [[fmerTick > B
[[merTick > [lenter 1 Library10
[mer Tick > [enter 1 Library11
[[imerTick > enter 1 Library14
[[merTick > [lenter 1 Library15

Pattern Hupdate ”-> ”enter ||2 ”

I

”Pattern HupdateMedia ”-> ”enler ”3 H

l

= o = 3 = ]
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

158
30

Method name

Frequency

addContact

2

addDevice

addService

allocate

allocateResource

annoutice

authenticate

changePassword

changePosPort

completelnst

completelnstallation

completeRemoval

completeRemv

countActiveService

countActive Template

countReferencing

countStatusNotAvailable

countValidInvoice

createContact

createCustomer

createDevice

createlnvoice

createMainContact

createNewlInvoice

createServer

createService

[ S I A LR R ST R LR DT (OSSN ST D LS R LR D I R LRSS LTS R [ [ S L S )

createSvtmpl

createUser

deactContact

deactCustomer

deactivate

deactivateService

deallocRes

[T | IS LRSS | NS | IS | Y

a' o = 3 PN
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dellP

delPort

delPosition

delServer

delSvtmpl

delUser

delete

edit

editContact

editCustomer

edit[P

editPort

editPosition

editServer

editSvtmpl

editUser

emailCompletedRemoval

emailCompletedService

emailPendingForRes

emailPendingInvoice

emailUpcominglnstall

emailUpcomingRemoval

emailVerifiedInvoice

findByCondition

“ﬂndByEnclosure

[UPY | R | BV | Y | SRR | SN | IR | BIRY | VN | Y | BV | NN | RN | RV | R | B N [ L L S L Y Y

[findBy1D

(]
|

”ﬁndByName

”ﬁndByRele

”ﬁndBySubnet

findBySwitch

“genlnvoice

”gmeratelnvoice

”getAcﬁveCustomet

”getAcﬁveSuspendSenice

”getBi]lingContact

R7)| PSRN || A P | | -

”getCompletedRemoval

”getCompletedS ervice

” getPendingForRes

”getPendingInvoice

”getResomceLimit

”getUpcominglustaIl

”getUpcomingRemoval

”get\-’ erffiedInvoice

|mportIP

mportPort

”importPosition

[N | B | VS | VNP | VR | B | R | BV | BN | B | Ry

.:4' o a s .:4' |
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[fogin

b

”logout

b

[pew

[
7=}

||notifyCompletedRemova]

||notifyCompletedSewice

||noi:'tfmedingF orRes

”not'tfyPendingInvoice

”noﬁfyUpcomingInsta]l

| lnoﬁfyUpc omingRemoval

reallocPosPort

sendContactMessage

sendMessage

sendVerifiedInvoice

setPassword

U | B | S | S | I | OSPR | B | R | SR | R | B

setStatus

—
0

verifyInvoice

oy

Classifier role frequency

Classifier role

Frequency

AllocRes

3

BillingSystem

Contact

|| e

Customer

[y
-

CustomerSystem

{a]

DataSystem

Device

P

|| Lo

Invoice

NotificationSystem

Port

Position

Server

||| |

Service

ServiceSystem

Svitmpl

User

UserSystem

oy || w| oo

Classifier frequency

Classifier type

Frequency

<ACTOR>

<UNTYPED=>

122

d' o a s .:4' |
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Patterns

Message sequences

101

“ “Message Message Occurence Diagram name
Pattern ”ﬁndBy]D -> ||createlnvoice 2
[fndByD > |[allocate 1 Internet37
[finaByD > |[changePosPort 1 Internet39
[fndByID > |[completeInstallati 1 Internet38
[fndByD > [[completeRemoval 1 Internet41
"ﬁudBy]D -> |lcreateContact 1 Internet30
”ﬁudByID -> ||createService 1 Internet36
||ﬁn&3yID -> ||deactContact 2 Internet32
”ﬁudBy]D ->  ||deactCustomer 1 Internet29
”ﬂndByID -> |deactivateService 1 Internet40
[fndByD > [detServer 1 Internet21
[fnaByD > |[delSvtmpl 1 Internet24
[findByID > |[delUser 1 Internet05
[fndByID > |[editContact 2 Internet3 1
”fmdByID ->  ||editCustomer 1 Internet28
[finaByD > |[editlP 1 Internet] 1
[fndByD > |[editPort 1 Internet14
[fndByD > |[editPosition 1 Internet]7
[finaByD > |[editServer 1 Internet20
[fndByID > editSvtmpl 1 Internet23
[fndByD > |[editUser 1 Internet04
"ﬁudBy]D ->  ||sendContactMessage 2 Internet33
[findByID > [verifyInvoice 1 Internet55
Pattern new -> ||createCustomer 4
new -> |lallocate 1 Internet37
inew -> ||changePosPort 1 Internet39
new -> |lcreateContact 1 Internet30
Inew -> |lcreateDevice 1 Internet27
new -> |lcreatelnvoice 1 Internet57
new -> |lcreateServer 1 Internet19
Inew -> |lcreateService 2 Internet36
inew -> ||createSvimpl 1 Internet22
new -> |lcreateUser 1 Internet03
Inew -> ||generatelnvoice 1 Internet54
Inew -> |importIP 1 Internet10
Inew -> |importPort 1 Internet13
Inew -> |importPosition 1 Internet16
Pattern setStatus -> ||allocate 5
setStatus -> |lchangePosPort 4 Internet39
setStatus ->  |lcompletelnstallati 1 Internet38
setStatus ->  ||completeRemoval 5 Internet41
setStatus -> |lcreatelnvoice 1 Internet57
setStatus ->  ||deactivateService 1 Internet40
setStatus -> ||generatelnvoice 1 Internet54
setStatus 5 ||verifylnvoice 1 InternetS5

d' o = s .:4' |
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SYUUN 7

Statistics

Number of asynchronous messages: 180

Number of svnchronous messages: 25

Method frequency

ll\lethod name ” Frequency
laddFinishProdQty | 3

addMateriallnput |
calculateMatOrder |
|calculateMatPrice |
calculateMatUse I
chooseSupplier |

completeOrder
complete WIPOrder
|createBOM

createMatDraw
createMatDrawDetail

lcreateMaIerial

createOrder
createOrderDetail
|createPO

createProducer

|
|
|
|
|
|
|
|
createProduct |
|
|
|
|
|
|
|
|

create SupplierMaterial

create WIP
IcreateW'IPOrder
cutOver WIPInventory
deleteBOM
|deleteMaterial
deleteProducer
deleteProduct
deleteSupplier |
deleteSupplierMaterial
delete WP |

a' o = 3 R PN
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drawWIP

findBOM

findMaterial

16

findOrder

findPO

findProducer

findProduct

findSupplier

findWIP

findWIPOrder

getBOM

|getMaterial

| getMaterialUse

| getOrder

|get0rderDetai1

|getPODetail

| getProduct

|getProductOfOrderDetail

Wl ra || wn | s || s || ds ]| W || 4= || 1o

getSupMatPrice

getWIP

maintain Material

matchSupMat

Wil | o

new

[
o

newMatDraw

new Supplier

pickupOrder

selectCloseOrder

selectMatReorderPoint

selectNoPOOrder

selectOrder

selectSupplierMaterial

showWIP

updateBOM

updateMatPrice

updateMaterial

updateProducer

updateProduct

updateSupplier

J

~ (% = 3 A 1
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Classifier role frequency

Classifier role

Frequency

BOM

BOMSystem

InventorvSystem

Material

MaterialDraw

MaterialDrawDetail

MaterialMaintenance

Order

OrderDetail

Producer

Product

ProductionSystem

PurchaseOrder

PurchaseOrderDetail

PurchasingSystem

Supplier

SupplierMaterial

WIP

'WIPOrder

Classifier frequency

Classifier type

Frequency

<ACTOR>

32

<UNTYPED=>

111
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Patterns

Message sequences

Message “)Iessage Occurence ”Diagram name

Pattern addFinishProdQty > [[getOrderDetail 3 I

Pattern  |[addMateriallnput [ |disptayMateriallaPO |2 |

Pattern |[completeOrder [+ J[createOrder |2 |

[Pattern completeWIPOrder > [[getOrderDetail 2
completeWIPOrder > |[indWIPOrder 1 Garment4 37

Pattern  |[createBOM > JlfndProduct Iz I

Pattern |[createMatDrawDetail [+ J|ecreateMatDraw 2 I

Pattern |[createOrderDetail [ JlecreateOrder 2 I

[Pattern createSupplierMaterial > “ﬁndSnppli&r 2
createSupplierMaterial > HnewSupplier 2 Garment4.15

Pattern |[createWIP [> JfindWIPOrder |2 |

Pattern |[createWIPOrder = J[setectOrder |2 |

[Pattern  |[deleteBOM [> JlfindProduct | |

Pattern ||deleteMaterial [ JndMateriat |2 I

Pattern ||deleteProducer [> JlfindProducer |2 I

Pattern |[deleteProduct [+ JlfndProduct |2 I

Pattern | (deleteSupplier [+ JlfindSupptier |3 I

Pattern | [deleteSupplierMaterial [+ JlfndSupptier e I

Pattern ||drawFinishProdQty [> JfindOrder Iz I

Pattern |[drawWIP = J[showwrp |2 I

Pattern |[indBOM [+ JlfindProduct |3 I

Pattern HﬁndMalenal > 4
[AncMateriat > [ereateMatDraw 2 Garment?.36
[FndMateria > |lfindMaterial 1 (Garment4.23
[AncMateriat > |[fndMaterial 1 Garment4.26
[FadMateriat > |[findMaterial 1 Garment4.27
[AncMateriat > |[fndMaterial 1 Garment 41
[FndMateriat > |ffindProduct 2 (Garment4.31
[AncMateriat > |[fndSupptier 2 Garment4.18
[FadMateriat > |[newSupplier 2 Garmentd.15

Pattern  |[findProducer =l 2
[fndProducer > |[fndProducer 1 Garment4.12
[fadProducer > |[findProducer 1 Garment4.13
[fndProducer > [selectOrder 2 Garment4.09

[Pattern |[findProduct B 5
[FadProcuct > |[createOrder 2 Garment4.08
[fndProduct > |[findProduct 1 Garment4.29
[fncProduct > |ffindProduct 1 (Garment4.30
[fndProduct > |[findProduct 1 Garment4 31
[fndProduct > |ffindProduct 1 Garment4.32
[fndProduct > |[findProduct 1 Garment4.33

= o a 3 .:4' ]
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106

Pattern uﬁ'ndSupplier > H 5
[fndSupptier > [[indSupplier 1 Garment4.16
[fndSupptier > [indSupplier 1 Garment4.17
[fndSupptier > [[indSupplier 1 Garment4.18
[fndSupptier > [[indSupplier 1 Garmentd.19
[fndSupptier > [[indSupplier 1 Garment4.20

Pattern  [[getBOM > [[findProduct 2
[eeBOM > |[selectNoPOOrder 1 Garment4.22

Pattern ”geMaterial > playMateriallnPO 2
[eetMaterial > |[selectNoPOOrder 2 Garment4.22

Pattern |[getOrderDetail > [[findOrder 2
[getOrderDetail > 1 Garment4.39
[getOrderDetail cetOrderDetail 2 Garment4 39

Pattern [getPODetail = |[displayMaterialiaPO |2 |

I

Pattern |getProductOfOrderDetail > [[findOrder 3
[getProductOfOrderDetail > [[getOrderDetail 2 Garment4.39

Pattern [[getSupMatPrice > [[fndMaterial 2
“getSm_\/IatPrice > ||selectMatReorderPoint 2 Garment4.21
[getSupMatPrice selectNoPOOrder 2 Garmentd 22

Pattern |maintainMaterial = ncMaterial |2 I

I

Pattern new > |[findMaterial 3
new -> ||createMatDraw 1 Garment4 .36
new -> ||createMaterial 1 Garment4.25
new -> |lcreateOrder 2 Garment4 .08
new > ||createProducer 1 Garment4 .11
new > ||createProduct 1 Garment4 .28
new -> |findProduct 1 Garment4 31
new > [[findSupplier 1 Garment4.18
new ->  |ifindWIPOrder 1 Garment4 .37
new ->  |[newSupplier 2 Garment4.15
new -> ||selectMatReorderPoint 2 Garment4.21
new -> ||selectNoPOOrder 2 Garment4.22
new -> ||selectOrder 1 Garment4.09
new -> ||selectOrder 1 Garment4.10

Pattern selectOrder = 2
selectOrder -> ||selectOrder 1 Garment4.09
selectOrder -> ||selectOrder 1 Garment4.10

Pattern |selectSupplierMaterial = ndSupptier [[# |

l

[Pattern [podateBOM = ndProduct I3 |

I

||Pattern “updateMathce ||-> “ﬁndSupplier ||2 “

l

[Pattern [modateMaterial = JncMaterial 2 |

I

[Pattern [mpdateProducer = adProducer P |

I

[Pattern [modateProduct [ andProduct 2 I

I

||Pattern “updateSupplier ||<> “ﬁndSupplier ||2 “

a' o a 3 .:4' ]
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

IncreaseStock

2

addAppointment

addCustomer

addEmployee

addPrepareSparePartList

addProduct

addProductltem

addServicePrice

[CY)| PO (Y| | U | U | I

addSparePart

addStock

addToPO

bookAppointment

calculatePayment

change Appointment

checkWarranty

closeJob

confimCreateJobSummary

confirm

confirmPO

confirmReturnSparePart

createAppointment

createJob

createJobSummarvDoc

createJobSummaryList

createProductltem

createSparePartList

createSubvention

decreaseStock

delete Appointment

deleteJob

(filllnSummary

“ﬁndAvaﬂableL aborGroup

| lﬂndCustomet

L e N L L L L o I L T L [ |

| lﬁndEmployee

d‘ LY = 4 d‘
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i iﬁndProduct

|findSparePart

getAlAppointmentlnWeek

||getAIlInfo

||getAllJobByDate

||getA.IIN otUseSparePart

||getAIlSe1vicePn'ce

||getAIlSparePaﬁ

|getAlWaitingSparePartJob

||getAllWaiting StatusList

| | getAppointment

||getCustome:r

| |geLEmployee

||get.FutureJob

||getHistoryJ ob

||getJob

||getJ obByAppointment

| | get]obByID

||getJobLnfo

”getN eedToOrderSpareJob

||getNotReceive.\/Ioney

||getN otReceiveSubvention

|getPOAndSparePartClaimList

||getProduct

||getRestockSpareParLList

||getSpareList

[ | IS | SRR | PO | I |G | P | TUUY | NS | | TS | IO | VNG | N DO | RO | NS | TS | N | VNG | S | S | VY |V | YUY

| | getSparePart

[
o

| | getSparePartBelowRestockPoint

||getSparePartList

||getSparePartToOrder

||getSmmna1)'JobByDate

||get“’aiﬁngJ obReadyToService

||getWaitingSpareParﬂob

||getWaitﬁngClahn'\X"axrantyJob

||increaseStock

||inputlnc0me

inputPayment

joinSparePart

JUG) | U | P | R (I | U | BT | O | TS | O |

new

—
4

[print

[printClaimDoc

|printClaimServiceDoc

|printClaimSparePartDoc

|printJob

| |reamSparePart

||rece1'veMoney

| |removeAppoinnnent

o | | = = [ o || o= [ = ] 4

.:4' o = s .:4' |
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”remove]oinSparePartList

returnSparePart

selectForAddSparePart

selectJob

setReOrderPoint

[ N I | [ )

setStatus

[
—

update

”updateCustomer

||updateEmployee

”updateNean'ce

”updateProduct

”updaIeSenicePrice

||updateSparePa:t

e [ SN I LR [ S R [ S

Classifier role frequency

Classifier role

Frequency

Appointment

1

Calendar

ClaimSparePartDoc

ClaimSystem

Customer

Employee

IncomeSystem

(SN SN | 0 I SO0 | S | RPR]

Job

-
(=)}

LaborGroup

MasterDataSystem

[
L]

POSparePartDoc

Product

ProductltemInWarranty

ProductTvpe

ServicePrice

R o ||~ v

ServiceSystem

b
o

SparePart

SparePartList

| oo

StockSystem

n

Subvention

(8]

Classifier frequency

Classifier type

Frequency

<ACTOR>

31

<UNTYPED>

92

d' o a s .:4' |
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Patterns

Message sequences

110

“ Hl\'lessage ”‘.\‘Iessage Occurence "Diagram name

[Pattern  [[EncreaseStock > |[getPOAndSparcPartClaimList 2 |

l

[Pattern|[addStock [> |leetPOAndSparePartClaimList |2 I

|

Pattern createJob -> |lgetCustomer 2

I

HPattern [[deteteAppointment [ lectFuturelob 2 [

HPattern HﬁllInSummary ||-> ||_getJobInfo “2 ||

Pattern “ﬁndCustomer = “getFxmlreJob 2
[fndCustomer B 1 Electrical36
“ﬁndCustomer B HﬁndCustomer 1 Electrical36
HﬁndCustomer -> ”getCustomer 1 "Elect:rica]06
findCustomer -> ||getHistoryJob 1 Electrical10
| | |

Pattern |[findProduct =1 B I

l

[Pattern [[getAWaitingSparePartiob [> llectPOAndSparePartClaimList |2 [

I

HPattern [getAtWaitingStatusList [ lectPOAndSparePartClaimList |2 [

Pattern |[getAppointment > |[getFutureJob 2
[[ectAppointment > [[ectAllAppointmentinWeek 1 Electrical07

Pattern ”_getth:reJob = “ 2 ||
|[eetFutureTob > |getFuturelob 1 [Etectricatos
[[eetFutureTob > |[getFuturelob 1 [Eectricati2

Pattern  [getProduct > |findProduct 3 [
”geLProduct - ”getCustomer 1 ”Electxica]06
[[getProduct > |getioblafo 1 [Etectricat13

Pattern |[getSparePart > [[getPOAndSparePartClaimList 2 |
[[ectSparePart > 1 Electricall8
[[getSparePart > |findProduct 1 Electrical39
[[eetSparePart > |lfindSparePart 1 Electrical3$
“getSparePaxt B2 ngtJob 1 Electrical20
”getSparePaxt -> ”get.RestockSparePa:tList 1 "Electxica]lQ
”getSparePart - JIgetSparePart 1 ]lElecm'callS
getSparePart -> |ireturnSparePart 2 Electrical21
| | |

d' (Y IS s dl 1
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Pattern |[getSparePartList > |[getPOAndSparePartClaimList B
|lgetSparePartList > [[indProduct 1 Electricald0
"getSparePartList > ”geﬂob 1 Electrical20
[[eetSparePartList > |getioblnfo 1 Electrical13

Pattern new -> ||getRestockSparePartList 2
new -> ||laddCustomer 1 Electrical35
new -> |laddEmployee 1 Electrical29
new -> |laddProduct 1 Electrical33
new -> ||laddProductltem 1 Electricall4
new -> |laddServicePrice 1 Electrical31
new -> |laddSparePart 1 Electrical37
new -> ||createSubvention 1 Electrical27
new -> ||findProduct 1 Electrical39
new > |getAlAppointmentlnWeek 1 Electrical07
new B “getCustomer 1 Electrical06
new -> “geﬂob 1 Electrical20
new > |[printClaimDoc 1 Electricall5

Pattern | [printClaimSparcPartDoc [+ IlprintCtaimDoc 2 |

l

”Pattern "receweMoney ||—> ”getNotReceiveSubvenﬁon ||2 "

l

”Pattern ”’removeAppommem ||-> “_getFumreJob "2 "

l

[Pattern [[removeloinSparePartList [+ JfndProduct |2 |

l

[Pattern  [[setReOrderPoint [ JgetSparePart |3 I

l

Pattern setStatus -> ||createSubvention 2
setStatus -> ||closeJob 1 Electrical24
setStatus -> ||getAllJlobByDate 1 Electricalll
setStatus > |getoblnfo 1 Electrical13
setStatus = ”getNotReceiveSubvmﬁon 1 Electrical23
setStatus > |[getPOAndSparePartClaimList B Electricall7
setStatus -> ||getRestockSparePartList 1 Electrical19
setStatus -> |iprintClaimDoc 1 Electricalls
setStatus -> |freturnSparePart 1 Electrical21

Pattern “}pdateEmp]oyee ||»> ||ﬁndEmployee "2 "

|

[Pattern  [updateServicePrice | lgetAuServicePrice |E3 [

]
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

NAVInquiry

1

addFundProject

addOfficer

checkEditPayment

checkFundAccount

checkFundAccountBalance

checkFundBalance

checkFundCompany

checkLimitFund

checkLimitSelectFund

checkNAV

checkOpenSecurity

checkSecurityBalance

closeFundAccount

closeHolder

confirmSaveFund

deleteFundCompany

deleteFundProject

editPayment

enterltemEditDetail

enterltemFund

feeInquiry

”ﬂndP\mdAccount

e | S SN N SN S I S S A (IS S A | S ISy | RO | R

“ﬁnc[F undCompany

o
=]

”ﬁndP\deompanyProject

HﬁndFmdProject

[findHolder

”ﬁnd]-[olderAccomt

”ﬁndHoIderC ompany

”ﬁndTranPaymem

HﬁndT ransactionBuyFund

”ﬁndTransacu'onReceive

”ﬂndTransact:ionSel]Flmd

”ﬁdeompauyIumﬁry

”ﬁmdProjectInquity

” generateReport

“ getDepartment

[|get.FmdAccount

“getF undCompany

”getSelectFuud

” getTransactionFee

”getTransactionF und

FR | S | NN I | IS I IS | [y | e | vy | | g Y (S (TS | SR | DY | SN

“getL'RL

—
o

d‘ LY = 4 d‘
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"getURL

—_
(=]

|| orpBuyTradeDate

||gz‘pSelIT radeDate

|| grpTransactionPayment

grpTransactionReceive

newEditPayment

newFund

newFundAccount

newFundCompany

newFundProject

newHolder

8 | N S S Y S

newOfficer

newSelectFund

newTransactionPayment

newTransactionReceive

printBalance

printFee

selectFundltem

sendBuyFund

(=0 I S S S S

sendSellFund

showDetail

transactionFundInquiry

transactionInquiry

W = o] o

lupdateAmountPayment

updateFundCompany

updateFundProject

updateHolder

lupdateTransactionStatus

R =] v || W

Classifier role frequency

||Classiﬁer role

Frequency

||Depamnmt

1

|IEditPayment

2

||F1mdAccount

9

||Fdeompany

—
w

||F\mdProject

—
o

||FundSystem

Holder

IMIS

MasterInfoSystem

Officer

SecurityFundSystem

SecuritySystem

SelectFund

||Tra.nPayRec

wiw||wf | =|oo|w| oo

Classifier frequency

Classifier type

Frequency

<ACTOR>

20

<UNTYPED>

83

d' o = s .:4' |
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Patterns

Message sequences

114

” Message Message Occurence Diagram name

[Pattern addFundProject > 2

l

[Pattern|[checkFundCompany = [addFundProject |2 I

l

[Pattern|[deleteFundCompany [> TdeleteFundProject 2 |

l

”Pattem ||enterltemEditDetaﬂ ||-> ||editPayment ||2 ||

|

Pattern ||ﬂndFundCompany -> ||deleteFundProject 2
[findFundCompany > 1 Fund39
[findFundCompany > [[NAVInquiry 1 Fund29
“ﬂndFdeompany > |findFundCompany 1 Fund39
”ﬂndledCompany - ”'ﬁudTransacﬁonBuyFund 1 Fund26
[findFundCompany > |lfindTransactionSellFund 2 Fund27
[findFundCompany > [[fandCompanylnquiry 1 Fund38
[findFundCompany > [[fundProjectnquiry 1 Fund33
“ﬂndFldeompany -> |lnewFundAccount 1 Fund21
”ﬁndFldeompany ->  |lnewFundAccount 1 Fund22

Pattern [[e=tURL > [findTransactionBuyFund 2
[[eetURL > [NAVInquiry 1 Fund29
getURL -> ||checkFundAccountBalance 1 Fund28
|
[[e=tURL > [[feclnquiry 1 Fund31
getURL B dTransactionSellFund 2 Fund27
| [fn
[[e=tURL > [[fundProjectnquiry 1 Fund33
[[eetURL > [[selectFunditem 1 Fund23
getURL -> |{transactionFundInquiry 1 Fund30
|

Pattern IlgxpTransacﬁonPayment ||-> ”ﬁndl‘ransactionBuyFmd ||2 "

l

Pattern inewFundAccount -> 2
inewFundAccount ->  |lnewFundAccount 1 Fund21

Pattern ||nemedProject ||—> ||addFmdProject ||2 ||

I

||Pattern ||newHolder ||—> ||nemedAccount ||2 ||

I

Pattern [[printBalance > |[checkFundAccountBatance 2
[[printBatance > [[transactionFundInquiry 2 Fund30

Favon Jpiaiies - Jasy E n

|

”Pattern "sendBuyFmd ||-> “ﬁnd’l'ransacﬁonBuyFmd ||2 ||

|

Pattern sendSellFund > ransactionSellFund 2

|| || [ et || ||

l

Pattern lupdate AmountPayment B3 “ﬁnd'l'rmsacﬁonBuyFmd 2
updateAmountPayment B ”editPayment 1 Fund25

Pattern |updateFundCompany [+ JfadFundCompany P I

l

[Pattern|fupdateFundProject = [fadFundProject |3 I

a' o a 3 .:4' ]
AINN - 36 NANTIFIALNUNTWGLAIULVBITEUUN 9 (51D)




115

i%‘U‘Uﬁ 10
Statistics

Number of asynchronous messages: 166

Number of synchronous messages: 17

Method frequency

Method name Frequency

addDocument 2
addNewMemberToTeam
addProgram

addProgrammer

addProject
addTeam
addTeamLead
assignProgram
assignProject
authorized

changePassword

checkAllProgram

checkAllProgramF orApprovedStatus
checkVersion

checkinDocument

checkoutDocument

compareNewPassword

compareOldPassword

create Taskltems

createWorkHours
defineProgramlevels
defineProjectLevels
defineVersion
deleteDocument

deleteProgram
deleteTaskltems
deleteWorkHours
dAssignProject
"ﬂndAssignec[Program
"ﬂndDocument
”ﬁndEmployee
“ﬁndF inishedProgram
”ﬂndF inishedProject

AT - 37 HANTIALNUANTLAIUGVBISEUUN 10

ol s ffoaff (ol flwwlrl|w | e =] =] =] = = s ]| W] o] = = o] W o




”ﬂndNotApprovedProgram

”ﬂndPassword

||ﬁndProgram

||ﬁndProg:rammet

||ﬁndProject

findTaskltems

findTeam

findTeamLead

”ﬁndWorkHoms

“ﬁrsﬂ_ogin

||getA]]Program

||getAssignedProgram

||gebAvaﬂProgrammer

|| getAvailTeamlead

|| getDocument

[ ST | S | S I ST e N I ST LR (S L ST e N (USRS IR

|| getFinishedProgram

”getF inishedProject

”getN otApprovedProgram

”getN otAssignedProject

o ro || = || W

”getProgram

|| getProject

||getWorkHoms

||inquireDocument

||inquireEmployee

||loadEmponee

lockFile

[togin

| |new

| |newD ocument

||newTaskItems

||newTeam

||newWorkHows

||removeMember

resetPassword

searchDocument

searchEmplovee

showDocumentDetail

showEmployeeData

submitApprovedProgram

submitFinishedProgram

submitFinishedProject

submitWorkHours

unlockFile

[l [P IR I (RS R LR LT I S S L | LA LR T A [ S LR | I | SN | S )
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||updaieApprovedProgram

”updaIeAssignedProgram

”updateEmployee

||updateFinishedProgram

”updateF inishedProject

”updateNotApprovedPro gram

||updatePassword

”updateProgram

”updaIeProject

”updaIeTaskItems

”npdateW'orkHours

uploadDocument

verifiedPassword

(S | S0 | ST | SO (R ST LD O I (RS R LR S VR |

Classifier role frequency

Classifier role

Frequency

Document

5

DocumentSystem

5

Employee

8

LogInSystem

3

Program

18

ProgramManagementSystem

Programmer

—
o

Project

[
[

ProjectManagementSystem

TaskDistributionSystem

Taskltems

Team

TeamLead

TeamManagementSystem

TransferSystem

|| Lo || W || ol L ko || 4

UserSystem

'WorkHours

'WorkHoursSystem

I || S

Classifier frequency

Classifier type Frequency
<ACTOR> 33
<UNTYPED:=> 98
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Patterns

Message sequences

118

“ Message Message Occurence Diagram name
Pattern addProgram -> |laddProgram 2
addProgram > 1 Software04
Pattern ”addProgrammer |I-> ”addTeam ”2 “
I
[Pattern  [faddTeamLead [> [[addTeam 2 I
l
”Pattern ”assignProgram ”-> ”getProject ”2 ”
I
[Pattern J[assignProject [ [leetNotassignedProject B I
I
Pattern changePassword > “ﬁrst[.og’n 3
changePassword B ” 1 Software37
Pattern |[checkVersion [+ |[checkoutDocument [ I
I
"Pattern ||deﬁneProgramLevels “-> “getProject ”3 “
I
"Pattern |IdeﬁneVersion ”-> ”checkmDocument “2 “
I
Pattern |deleteDocument -> ||deleteDocument 2
deleteDocument > 1 Software28
Pattern ||deleteProgram “-> “getProject ”3 “
I
(Pattern  ||deleteTaskltems [ [deteteWorkHours |3 |
I
Pattern "ﬁndDocummt -> ||checkinDocument 2
dDocument -> ||checkoutDocument 2 Software27
[fio
”ﬁndDocmnent -> ||deleteDocument 2 Software28
“ﬁndDocmneut -> ||searchDocument 2 Software29
Pattern |Mﬁ¢e@rogm > I|getFim'shedProgram 2
[l |fndFinishedProgram > [[submitFinishedProgram 1 Softwarel7
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Pattern |[findFinishedProgram > |[getFinishedProgram 2 |
”ﬁndFinishedProgam > “_submitFinishedProgram 1 ||So&ware17

Pattern “ﬁndProgram -> ||getProject 2 ||
”ﬁnd'Program -> |laddDocument 1 ||Soﬁware25
”ﬁudProgram > ||checkinDocument 1 ||Soﬂ:ware26
”ﬁudProgram -> ||checkoutDocument 1 ||Soﬁware27
"ﬁudProgxam > ||deleteDocument 1 ||Soﬁware28
”ﬁudProgram > |[searchDocument 1 ||Soﬁware29

Pattern ”ﬂndProject -> ||getProject 4
[fndProject defineProjectLevels 1 Software08
”ﬂndProject > |lupdateProject 1 Software03

Pattern “getAlIPtogram ||-> ||getProject ”6 ||

|

“Pattern ||getAvailProgrammef ||—> ||getProject “2 ||

|

[Pattern  [[getAvailTeamlead |- |lgetNotAssignedProject |2 I

|

"Pattern ”_geﬂ)ocmnem ||—> "checkmxtDocmnent ”2 "

l

[Pattern _[getProject = e |

l

”Pattern ”submitApprovedProgram ||-> ”getFinishedProgram ”3 "

l

Pattern  ||submitWorkHours > [[submitWorkHours 2 |
submitWorkHours -> 1 ||So&\va:re23

Pattern ||'updateAssignedProgram ||—> "getAssignedProgram ||3 ||

l

"Pattern ”'updateNotApprcvedProgram ||-> ”_getNotApprwedProgram ”3 "

l

”Pattern ”npdateProgram ||-> ||_getProject ”5 ||

I

[Pattern  JupdateTaskltems [= |[mpdateWorkHours 2 |

l

[Pattern  JfuploadDocument [ [checkinDocument [ |
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Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

addCustomer

2

addEmp

addPODetail

addPRDetail

addProduct

addQuotationDetail

addSupplier

addTolnv

approvePO

approveQuotation

calCommision

calSubTotal

calTotal

changeReorderPoint

checkPeriod

createCommision

create DN

createPO

createPR

createPayment

createQuotation

createSO

deleteProduct

deleteSO

deleteSupplier

findCustomer

findErup

findPODetail

[findPRDetail

“ﬁndPayment

= flda ool wlrfrfffwr||wllr )|t |2 = b || b2 || b2 | b2 | 2 [ b2 (| b || = || =

| [ﬁndProduct

—
o

| lﬁndProductC ost

[findProductRePoint

[fadQuo

([indQuoDetail

[findSO

\[findSODetail

| IﬁndSupplier

O\ oo || d || W || = | e || b2

a' o = S PN
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”lessQuantity

listPO

istPR

(listQuo

listSO

outQty

printDN

”printReceipt

”unapptovePO

unapproveQuotation

updateCustomer

updateProduct

”updateStatus

updateSupplier

viewReorderPoint

el = = || b2 || L || b || =

Classifier role frequency

Classifier role

Frequency

AuthorizationSystem

1

Commision

Customer

Emplovee

InventorySystem

Payment

Product

ProductCost

PurchaseOrder

PurchaseOrderDetail

PurchaseRequisition

PurchaseRequisitionDetail

PurchaseSystem

Quotation

QuotationDetail

W W GO b2 || b2 || B2 || b2 || = | AD (| b2 || W || b ] LD ] s

SaleOrder

1

SaleOrderDetail

SaleSystem

16

Supplier

Classifier frequency

Classifier type

Frequency

<ACTOR>

24

<UNTYPED:>

~ir

P
2

a ) = & ~ |
AMNY U- 43 NANITIALNUATWDTLAIULVDITEUUN 11 (51D)
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Patterns

Message sequences

122

” Message lll\[essage Occurence “Diagram name
[Pattern addPRDetail > |fistso 3 [
l
HPattern [addQuotationDetail = lereateQuotation B I
HPattem [approvePO [ Jliseo 2 [
HPattern ||approveQuotaﬁon |I-> ||hstQuo "2 H
[Pattern [changeReorderPoint | |[ewReorderPoint 2 [
l
HPattern [[ereatePR = sstso 2 I
Pattern createPayment -> |lcreatePayment 2
createPayment > 1 Copyl6
Pattern createSO -> |lcreateSO 2
createSO -> 1 Copyl4
”Pattern [[deteteProduct = |lfndProduct 2 I
HPattem [[deteteso |[= Jiindso 2 [
Hl’attern [[deteteSupptier = |lfindSupptier 2 I
HPattem [fincBrmp [ Jlereateso 2 [
HPattern [findPODetail = |ssteo B I
HPattem [findPRDetait [[= fistR [l |
Pattern "ﬁndProdnct > b
[findProduct > |[addTolnv 1 Copy28
[findProduct > |[createPO 2 Copy24
||ﬁndProduct -> |lcreateQuotation 1 Copyl12
[findProduct > |ffindProduct 1 Copy08
[findProduct > |lfindProduct 1 Copy09
[findProduct > |lfindSupplier 1 Copy26
[findProduct > |listso 1 Copy30
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Pattern [fndProduct = 2
[fndProduct > |[addTolnv 1 Copy28
dProduct -> |[createPO 2 Copy24
[fin
||EmdProduct -> |lcreateQuotation 1 Copyl2
"ﬁndProduct > |(findProduct 1 Copy08
dProduct -> |lfindProduct 1 Copv09
|fin | py!
dProduct > dSupplier 1 Copyv26
|fin [fin
[[findProduct > |istso 1 Copy30
“Pattern [fadProductCost [ llndSupptier |2 [
”Pmem |findQuoDetail = [lstQuo E I
”Pattern [fndSODetait [= Justso B |
Pattern Illi::;dSmpﬁer f H 3
dSupplier -> |[findSupplier 1 Copy21
[fndSupptier > |lfindSupplier 1 Copy22
||ﬂndSupplier > ”fmdSupplier 1 Copy26
Pattern [[istpr Bl 2
[[istPr > 1 Copy23
Pattern [[stso > [listso 4
[tstso > 1 Copy30
[stso S 1 Copy31
Pattern ||unapprovePO ||-> “listPO ]IZ “
I
”Pattern ||unapproveQuotaﬁon ||-> ”listQuo ”2 ”
”Pattern ||updateCustomer ||-> ”ﬁndCustomer ”2 ”
[Pattern [apdateProduct [ [[fndProduct [P |
I
”Pattern ||updateSupplier ||-> ”ﬁndSupplier ”2 “

Ir

AINA V- 45 NANNTIALHUNINTAIUTVDITZUUN 11 (5iB)



9

v

YU 12

Statistics

Number of asvnchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

addAuthen

2

addCom

addComRoom

addEmplovee

addJob

addJobGroup

addManual

addOfficeHour

addRoutineJob

addService

addServiceDetail

authen

changePassword

checkCondition

checkPassword

compareCondition

Aealet,
delete

deleteJobGroup

deleteManual

deleteServiceTask

edit

editCom

editComRoom

editlob

editJobGroup

editOfficeHour

editRoom

editServiceTask

[findCom

||ﬂndComRoom

| |ﬁndEmp

| |ﬁndEmployee

| IﬁndF orEmp

| |ﬁndJ obByGroup

([findOfficeHour

”ﬁndUser

||ﬁndUsemame

Col Il | B RS R IR S VSN (SN (e N (S R (VR S S SR R LSS I S S S S (R R (R (R R | ISR [ SSR R SSN |SR | SN | S | S | S | S | SS]

d' o = s PN
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iigetCondiﬁon

|| getForEdit

|getNotStartOnly

[togin

| |newRe sult

recordResult

searchManual

setMonitorConfirm

setSelected

showAllJobGroup

showForEmp

showJobList

showJobListEmp

showManual

updateEmployee

||updaIeManual

| roffuw| wlfw| o] o] ol =] = =] o] =

||updaxePassword

—

Classifier role frequency

Classifier role

Frequency

AuthorizationSystem

3

CentralDataSystem

—
s

ComResource

ComRoom

'Fmplnyee

| D] e

Job

JobDetail

JobDetailR esult

JobGroup

ManualContent

OfficeHour

Routine

RoutinePlanSystem

ServicePlanSystem

ServiceTask

ServiceTaskDetail

(ST IRV |V 0 Y= |V N | ST L S | |

Classifier frequency

Classifier type

Frequency

<ACTOR>

31

<UNTYPED=>

71

ANA V- 47 NANITIABNUANDLAIUTYDITEUUN 12 (6)
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Patterns

Message sequences

Message ||Message Occurence "Diagram name
[Pattern addAuthen = ||ﬁndEmployee 2 ||
Pattern [[addiob = laddiobGroup |2 |
Pattern [addOfficeHour [ fadEmp B |
Pattern [addServiceDetail [-> eetForEdit B |
Pattern [[detete > [showdobList 2 |
[Pattern [[deteteTobGroup = |[showAlliobGroup 2 |
Pattern [[deteteServiceTask > |getNotStartOnly 2 |
Pattern et [=I[showJobList 2 |
Pattern [[editComRoom = JfndComRoom 2 |
Pattern [[editiob = |fadicbByGroup 2 |
Pattern HediﬂobGrow H-> ”ﬁndJobByGrmlp “2 ||
Pattern [[editOfficeHour = |[fndOfficeHour I3 |
Pattern [[editServiceTask | > |leetForEdit |2 |
[Pattern “ﬁndCom > ” 3 "
[fndCom > [lfindCom 1 [server1s
[fndCom > [lfindCom 1 [server37
[fndCom > [lfindCom 1 [server3s
Pattern “ﬁndEmployee > ” 2 ||
HﬁndEmployee - ”ﬁndEmployee 1 "Server04
HﬁndEmployee - ”ﬁndEmployee 1 "ServerO'l
Pattern “ﬁndJobBmeup > lﬁnd]obByGroup 6 ||
[fiadIobByGroup B 1 [[server27
[fiadIobByGroup > 1 [[server2s
Pattern [ndOfficeHour > [lfindOfficeHour 2 |
“ﬁndOﬂiceHom B ” 1 "Serverl7
Pattern H_ge‘[FotEdtt > ” 2 ||
[getForEdit > |lectForEdit 1 [[server21
lgetForEdit > |lectForEdit 1 [[server22
Pattern [[setMonitorConfirm = JfndCom 2 I
Pattern [[setSetected = JfndCom 2 |
Pattern [showForEmp = |fndForEmp [z I
Pattern showJobList B 3 |
showJobList ->  |IshowJobList 1 |[Server30
showJobList ->  |lshowJobList 1 "Served 1
Pattern [[showManuat = l[searchManual 2 I
Pattern [mpdateEmployee = JfacEmployee |2 I

NG V- 48 NANITIABNUAINDLAIUTYDITTUUN 12 (519)

126



127

swuuil 13
Statistics
Number of asynchronous messages: 57
Number of synchronous messages: 17

Method frequency

Il\lethod name || Frequency
addNewBankBranch 1
addNewBankMember
addNewMember
cancelAccount
cancelWithdraw |
compare WithdrawableBalance
confirmDeposit

create |
decreaseBalance |
delBankBranch J
delMember
editBankBranch
editBankMember |
editMember |
{findBankBranch |
findBankMember
[findBranch
findMember |
getBalance
getBankWeeklyLotDetail
getCenterPrice
getMaterialSubType
getMaterialSubTypeDescription
getSubTotal

getTotal

getWeekSubTotal WithdrawMonev
getWeekTotalWithdrawMoney
getWithdrawMoney |

| v || o || v || ws || GO || = || = [ o || b2 || =[]

[ | BTSN S NS | S | T | SR | PSS | | RS | RS TS | S | N
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increaseBalance

makeDepositDetail

makeNewDeposit

makeNewDepositDetail

makeNewWeeklySale

makeNewWithdraw

openBankAccount

lupdateBankWeeklyLotDetal

lven'fyDaIa

[« N IR LI L ST L ST D L S L

Classifier role frequency

lCIassiﬁer role ”

Frequency

lBalances ”

1

BankBranches |

BankMemberSvstem

[BankMembers

Bank TradingSystem

[BankWeeklyLotsDetails

|
|
|
BankWeeklyLots |
|
|

CenterMemberSvstem

DBBankBranches

DBBankMembers

DBMembers |

DepositDetails

Deposits

MaterialSubTypes |

Members

WeeklySales

Withdraw ||

el Il R = el L [ R N S SR o R L | R L O (PSR LS

Classifier frequency

Classifier type

Frequency

<ACTOR>

12

<UNTYPED=>

42
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Patterns

Message sequences

129

” Message ||1\lessage Occurence Diagram name

[Pattern cancelAccount > |findBankMember 2

l

Pattern create > |[indBankMember 3
create -> |laddNewBankBranch 1 Recycle06
create -> |laddNewMember 1 Recycle09
create -> |lmakeNewWeeklySale 1 Recycle27
create -> |lopenBankAccount 2 Recycle12

Pattern |[deBankBranch [> |iindBankBranch 2 |

l

[Pattern [[denMember = |[fndMember [ |

I

[Pattern [[editBaniBranch [ |iindBankBranch I2 |

l

[Pattern [[editBantcMember = |[fndBaniMember [ |

I

HPattern [[editMember [ |landMember I2 |

Pattern [fndBankBranch = 2
HﬁndBankBranch > ||ﬁndBankBranch 1 Recycle08
[findBankBranch > |openBankAccount 1 Recycle]2

Pattern [fndBaniMember = 4
HﬁndBankNIember - ||ﬁndBank_\/Iember 1 Recyclel3
[findBankMember > [[findBankMember 1 Recyclel4
[incdBankMember > [findBankMember 1 Recycle2s
[findBankMember > [[findBankMember 1 Recycle26

Pattern [[findMember = 2
[fncdMember > [lfindMember 1 Recycle10
[fncdMember > [lfindMember 1 Recyclell

Pattern |[getBalance [ |findBankMember |2 |

l

[Pattern [makeNewDeposit = |[fndBankMember [ |

I

([Pattern [[makeNewWithdraw [ |fndBankMember 2 |
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i%U‘Uﬁ 14
Statistics

Number of asynchronous messages: 144

Number of synchronous messages: 12

Method frequency

|‘Meth0d name " Frequency I

authen 1
cancelFlight
cancelFlightResev |
cancelPPLReserv
changePassword
checkPassword
checkSorties
confirmFlight Takeoff
confirmTakeoff |

createCPLBusiness

createCustomer

createCustomerReserv |

createEmployee

createExMain

createInMain |
createPPLReserv
createStudent

createTeacher

createTeacherBusiness

createUser

delete

deleteCustomer

deleteEmplovee
deleteTeacher
deletestudent
edit

ol LR LR L R e N LS L S T L DT DS D S L S R R R I ST A L S L L R D [ )

a LY = s d'
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editFlight

2D ||

exMainComplete

L
(=)}

[fnd
[fndad

IlﬁndCustomer

I |ﬁndEmployee

findFlight

IlﬁndF]ightStandby

|findFlightStatus

[findInMain

\findLandingFlight

[findPlane

[findStandby

[findStudent

Ilfdeeacher

||ﬁndTomorrowF]ight

||ﬁndTomorrowFlightBylee

|| getCheckHour

|| getFlightHour

|| getPlane

|| getPlaneStatus

IlgetStatus

|| getStudent

|| getTotalEngine

IlgetType

|| getUserTvpe

inMainComplete

[togin

ol TS L S L LR LR I S i ST LRSS T P DR DR LI LR OS T LR ST R LS DR DI LR LR | I | WS T R WS | )

| |new

ot
[

||recordF lightR esult

recordResult

setAvailablePlane

showAll

showExMainPlane

update

"updateCustomer

IlupdateEmployee

IlupdateFlightHour

IlupdateFlightStatus

ol [N LR (IS RS | 0 | BT | RS | |

||updaIePassword

|
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updateStatus

updateStaus

updateStudent

updateTeacher

updateTotalEngine

viewFlightSchedule

viewStudentFlightHour

[y | YWy | VA | B | BTSSR | QT |

Classifier role frequency

Classifier role

Frequency

AuthorizationSystem

3

Business

CPLStudent

Customer

LV 0 | S0 | ]

DispatchSystem

Emplovee

ExternalMaintenance

FlightConfirmSystem

FlightSchedule

13

InternalMaintenance

MaintenanceSvstem

PPL Student

Plane

ProfileSystem

Status

|Student

|Teacher

User

UserType

WA || W

Classifier frequency

Classifier type

Frequency

<ACTOR>

37

<UNTYPED>

97
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Patterns

Message sequences

Message ]|’;\Iessage Occurence ”Diagram name
Pattern cancelFlight > |[ndFlight 2 |
Pattern [[ereateExMain = |[showExMainPlane 2 |
Pattern delete > |[ndFlight 2 |
delete > [findCustomer 1 |[Fight12
delete > ”ﬁndEmployee 1 ”FthtZO
delete > |findStudent 1 |[Fightos
delete > |[indTeacher 1 [[Ftignt16
Pattern [exMainCompete = lfndPlane B |
Pattern [ind > |lfindFlight 12 I
“ﬁnd -> ||changePassword 1 ”FlightOS
[ > |[createCPLBusiness 1 [[Figne27
[finat > |[ereatelnMain 1 [Frignts2
Hﬁnd -> ||createTeacherBusiness 1 ”F]ightZS
[find > [[findCustomer 1 [Frignt11
[ > [[indCustomer 1 [[Fignt12
[[inc > [[findCustomer 1 [[Fignt13
[ > [[indEmployee 1 [[Fignt1o
[[inct > [[findEmployee 1 [[Fignr20
[ind > [[indEmployee 1 [[Fight21
[[inct > [indFlishtStatus 1 [[Figne3s
[fina > [fndinMain 1 [[Frignea3
[nd > [[indLandingFlight 1 [[Ftign37
Jfind > |[ndPlane 2 [[Fight41
[[indt > |[indStudent 1 [[Ftignto7
[[ind > |findStudent 1 [[Fightos
[[indt > |[findStudent 1 [[Ftigntos
[[ind > [[indTeacher 1 |[Fignt1s
[ > [[indTeacher 1 [[Frignt16
[[ind > [findTeacher 1 |[Fight17
[ > Jlogin 2 [[Ftignto2
[find > |[viewStudentFlightHour 1 [[Fight20
Pattern “ﬁnde(omer ||-> || ||3 ||
Paers _[fndEaplosee =] B [
Paters _[fudiign = F I
Paners [fndstuden =] B [
Parters [ Teacher B B I
Pattern |[getPraneStatus > IlfndFiightStatus 2 |
Pattern [mMainComplete = IlfndiaMain |2 I
Pattern Inew = |ﬁnthght 2 ||
Inew -> ||createCPLBusiness 1 ”Flightl'/
Inew -> ||createCustomer 1 ”Flighth
inew -> ||createEmployee 1 ”Flightl 8
[new > |[ereatelnMain 1 [[Frignts2
Inew -> ||createStudent 1 ||Flight06
new -> ||lcreateTeacher 1 ”F]ightM
Inew -> ||createTeacherBusiness 1 ”FIightZS
inew -> ||createUser 1 ”Ftht04
lnew > |[showExMainPlane 1 [[Fight40
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YU 15

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

addInvoice

addltem

addLot

addRestockOrderLine

addSalesOrder

amountReceive

approve

approveDeliveryOrder

arrearsReport

calculateCost

calculateExtraDiscount

cancel

cancelDeliveryOrder

cancelSalesOrder

checkDueDate

checkPayment

checkout

checkoutltem

confirm

confirmDelivery

confirmRecord

confirmRestockOrder

createDelivervBvPO

createDelivervOrder

createPO

createRestockOrder

createReturnOrder

createSalesOrder

currency

customerStatusReport

decrease

delivervOrderDetail

editQty

editSalesOrderQty

expired

ol LR LI LA A LR I R (IS R L LR LI LR L LA (S R (ST LR | L S RV R |V | I T | | S | S | |

find

[ ]
W

ngtCustomer

2

a' o = 3 PN
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“getProduct

” getQtyTotal

”getSa]esOrder

goodSalesReport

increase

increaseQty

listAllAvailablePO

imarkExpired

imarkProductExpired

new

openBilling

overrideUnitPrice

Receive

P

ipaymentReceiveReport

iproductRemainingReport

iproductRestockReport

iproductReturnReport

removeSalesOrder

requestOrders

returnOrderSentConfirm

salesForcast

salesOrderCancelReport

salesReport

sendConfirm

sentConfirm

updateDiscount

[view

waitingDistribute

I S S S e S S S I T S T L I | Sy (ISR | RS | RV | S | RSy | PSS | (S | S | S | | IS | TS

Classifier role frequency

Classifier role

Frequency

Bill

3

Billing

CashRecipe

Customer

CustomerPO

DeliveryOrder

InventorySystem

dafloo| Ll 4| = o

ManagementInformationSystem

—
—_

Product

ProductClaim

RequestOrder

“Restock

”RestockOrder

HRestockOrdﬁItem

ReturnOrder

SalesOrder

SalesOrderltem

[ | V- (S [ VEY | U | U PR | PR | Y

SalesSystem

—
-~

Classifier frequency

Classifier type

Frequency

<ACTOR>

29

<UNTYPED>

77
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Patterns

Message sequences

136

” Message Message Occurence Diagram name
Pattern addSalesOrder -> ||createDeliveryOrder 2
addSalesOrder -> |lcreatePO 2 Construction04
Pattern HaxnomtReceive ”-> Hpaymem‘.ReceiveRepon ||2 ||
l
Pattern calculateExtraDiscount = ”createDelNeryOrder 3
calculateExtraDiscount > |[listAlAvailablePO 1 Construction06
Pattern cancelDeliveryOrder -> ||cancelDeliveryOrder 3
cancelDeliveryOrder - 1 Construction16
cancelDeliveryOrder -> ||approveDeliveryOrder 1 Construction07
Pattern confirm -> |lcreatePO 2
confirm -> |lcreateRestockOrder 1 Construction20
Pattern Hﬁnd -> |lapproveDeliveryOrder 2
“ﬁnd -> ||cancelDelivervOrder 1 Construction16
Hﬁnd -> |lcancelSalesOrder 1 Constructionl5
[[fina > |[checkout 1 Construction]9
Hﬁnd -> ||confirmDelivery 2 Construction08
[ffind > ||createDeliveryOrder 2 Construction03
[fina > |[ereatePO 2 Construction04
[[ind > |[createRestockOrder 1 Construction20
Hﬁnd -> |lcreateSalesOrder 2 Construction02
[fina > |[deliveryOrderDetail 2 Construction]2
”ﬂnd -> |leditSalesOrderQty 1 Construction]4
[[ina > ||listAllAvailablePO 1 Construction06
[[find > |[markProductExpired 1 Construction21
Hﬁnd -> ||openBilling 1 Construction10
Hﬂnd -> ||paymentReceive 1 Construction09
”ﬁnd -> |[paymentReceive 1 Construction11
Hﬁnd -> |returnOrderSentConfirm 1 Construction13
Pattern new -> |lcreatePO 2
new -> ||confirmDelivery 1 Construction08
new -> ||createDeliveryOrder 1 Construction05
new -> |lcreateRestockOrder 2 Construction20
new -> |lcreateSalesOrder 1 Construction02
new -> ||deliveryOrderDetail 1 Construction12
new ->  |[listAllAvailablePO 1 Construction06
Pattern |paymentRecdve > 2
ipaymentReceive -> |[paymentReceive Construction09
ipaymentReceive -> |ipaymentReceive 1 Construction]1
Pattern [removeSatesOrder [ lcreateDeliveryOrder |2 |
I
Pattern [view -> ||salesOrderCancelReport 2
[view -> ||customerStatusReport 1 Construction32
view -> ||productRestockReport 1 Construction29
[view -> ||productReturnReport 1 Construction30
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Statistics

Number of asvnchronous messages:

Number of synchronous messages:

Method frequency

72
18

Method name

Frequency

addPartiallyR eceivedRMAmount

1

addRMAmount

cancelPOD

completeReturnedRMRecord

createPR

createPRI

createRM

createS

createSComparisonReport

deletePR

destroy

displayPRI

distributeRM

editPRI

|fmdN ewestPOD

|fndPO

|findPOD

mapr

arrs

(PSR IRFSE ST TS RS ST L S LR L LA L LR L L L T | VS

Imaro

[
[}

[fndRMICL

(findRMR

(findRMRI

]lﬁndRetmnedRMRecord

findS

(finishPOD

R

”getRidOfDegradedR_\/I

(lgetRidORM

”iniﬁalizeEmergencyP

”iniﬁalize_\iont}ﬂyp

”inputPtoductionWasteR.\/[

|

ol RS | BSOS LTS B LTS LS T | B R SO N LT |

1

a' o = 3 PN
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linputReceivedK.‘vI

linputReseivedRM

linputSelectedPR

{new

“reca'veRetumedRM

returnRM

setPRFinishStatus

setRMICL StatusCancel

updatePOStatusComplete

updatePOStatusPartially

updatePreviousRMRequirement

updateRMAmount

viewRMICL

withdrawRM

WI l’.lCPR

Classifier role frequency

Classifier role

Frequency

EoqLog

1

PurchasingOrder

PurchasingOrderDetail

PurchasingRequisition

PurchasingRequisitionInfo

4
5
5
6

RawMaterial

12

RawMateriallnventorvChangeLog

RawMateriallnventorySystem

[
(=)

RawMaterialR equisition

ReturnRawMaterialReport

ReturnedRawMaterialRecord

SafetyStocking

Supplier

SupplierComparisonReport

SupplierComparisonReportDetail

‘WasteRawMaterialRecord

Il R LIS | S | | IS |

Classifier frequency

Classifier type Frequency
<ACTOR> 20
<UNTYPED=> 70
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Patterns

Message sequences

139

“ Message Message Occurence "Diagram name

[Pattern initializeMonthlyP = 2 |

I

Pattern new -> ||nitializeMonthlyP 3
new -> |lcreatePRI 1 Elastic03
inew -> |lcreateRM 1 Elastic16
new ->  |lcreateS 1 Elastic17
inew -> ||createSComparisonReport 2 Elastic19
new - ||distributeRM 1 Elastic13
inew -> ||getRidOfDegradedRM 1 Elastic15
new -> ||initializeEmergencyP 1 Elastic03
new -> |linputProductionWasteRM 1 Elastic20
new -> ||inputReceivedRM 1 Elastic11
inew -> |inputReseivedRM 1 Elastic10
new -> |inputSelectedPR 2 Elastic09
new ->  |freturnRM 1 Elastic12
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Statistics

Number of asynchronous messages:
Number of synchronous messages:

Method frequency

Method name

Frequency

cancelProductionCommand

1

createProduct

destroy

inaBOM

”ﬂndColorDesignedRequest

”ﬁndDesig:edColor

”ﬁndDesignedTexture

[fndProduct

“ﬁndProduc’tionCommand

(AndRawMaterial

||ﬂndRawMatedalRequiﬁon

|ﬁndTextﬂeDesig1edRequest

initializeProductionCommand

inputColorDesign

inputProductDesign

inputProductionCommand

inputQualityControlResult

o (Il [ (I S0 | (S |V | SN SN | SN | | P ([ | VS [

new

—_
—_

requestColorF ormular

—

requestRawMaterial

o

requestTextileDesign

—

Classifier role frequency

Classifier role

Frequency

BOM

5

ColorDesignRequest

DesignedColor

DesignedTexture

wiffw

Product

”ProducﬁonCommand

[VEY | Ve

ProductionSystem

—
o

QualityControlResult

[RawMaterial

[RawMaterialRequisition

ReturnedRawMaterialRecord

TextureDesignRequest

v || s || oo || o ff =

Classifier frequency

Classifier type

Frequency

<ACTOR>

10

<UNTYPED>

36

= o = 3 PN
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Patterns

Message sequences

|| ”Message Message Occurence Diagram name
Pattern [[fincdRawMaterial > [linputColorDesign 3
[fincRawMaterial > [ereateProduct 1 Elastic24
[[findRawMaterial > [finputProductionCommand 1 Elastic21
[Pattern inew -> |lcreateProduct 2
new -> |lcancelProductionCommand 1 Elastic23
new ->  |[inputColorDesign 1 Elastic28
new -> ||inputProductDesign 1 Elastic26
new -> |linputProductionCommand 2 Elastic21
new > ||inputQualityControlResult 1 Elastic30
new -> |[requestColorFormular 1 Elastic27
new -> |[requestRawMaterial 1 Elastic29
new ->  |[requestTextileDesign 1 Elastic25

AN V- 63 HANITIALNUNINDLAIUTUDITEUUN 17 (D)
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SYUUN 18

Statistics

Number of asynchronous messages: 108

Number of synchronous messages: 12

Method frequency

Method name Frequency
‘WIPDelivervTable 1
addDistrict
addPRDetail
addProduct
assignCar
assignDelivervQueue

cancelCar

cancelDistrict

changePassword
checkAvailable
checkPRDState
checkPassword
checkReqEdit
checkRoute
closeDeliveryJob
comparePassword
completeDeliveryOrder

createCar

[ RS2 1S | I RS T LTS | S | BT AR | S0 L | A | | A L

createDistrict

createlnventory
createPR
createPRDetail
createProduct

createPromotion

createUser
cretaePRDetail
dailyDelivervTable
deleteProduct
deleteUser
editCar
editDelivervDate

Ll (Rl [N TN R R LSS A LR (R | S LR

d‘ LY = 4 d'
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editDelivervOrder

editDistrict

editProduct

editUser

lfindCar

[findDelivervQueue

findDelivervTable

dDeliveryTableToday

|ﬂndDism'ct

[findInventory

findPR

dPRDetail

lfindProduct

[findRole

findUser

generatePassword

|getAllAvailableCar

getAlDelivervOrder
|

| getAllSamePath

| getDelivervOrder

| getDeliveryQueue

| getDetail

| getFirstQueue

|getIanesewe

| getLowlnv

| getPRDetail

| getRole

|getStatus

| getWIPDeliveryQueue

getWaitingDeliveryQueue

login

makePromotion

openAllDelivervOrder

openDelivervJob

promotion

receivelnventory

|receiveItem

|rejectDeliva‘yOrder

[l U S R LS LS T L L LR L LT LS LS L S | P B RS S ST P R R LT RS T | ST | S | Ty RS LR LS T LT RS T LS LS DTS LS L [V |
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searchCloseDeliverviob
searchDelivervOrder
searchLowStock
searchPRDetail
searchProduct
setStatus

showDetail
showProduct
updateCar
updateDistrict
updatePassword
updateProduct
updateProfile

T N IR R RSN e e (N | N e I | RS)

Classifier role frequency

Classifier role Frequency
Car 5
DelivervOrder 4
DeliveryQueue
DelivervTable
DistrictData

Inventorv

LogisticSystem 10
PRDetail

Product
ProductDataSystem
Promotion
PurchaseRequest
PurchaseSvstem
Role
SecuritySystem

] e

n

User

Classifier frequency

Classifier type Frequency
<ACTOR> 24
<UNTYPED:= 71

NG V- 66 NANITIABNUNAINYLAIUTYDITTUUN 18 (6D)
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FTUUN 19
. .
Statistics
Number of asynchronous messages: 57
Number of synchronous messages: 5

Method frequency

Method name Frequency
dProduct 1
addProduct
assignCar
I assignDeliveryQueue

cancelReserve

cancelReservelnv

cancelReserveOrder
checkAvailable
checkInvSales
checkRoute

create
createDelivervDate
createDelivervOrder
createPOSDetail

createSales
deliveryPOS
dDelivervTable
“ﬁndDish‘ict
[findPOSDeta
[findPOSSales

”ﬁndProduct
ItﬁndReserveOrder
“ﬁndTodayPromotion
“geQMaxDimension
“getAllAvai]ableCar
[e=tAIPOSDetai
“getAllRese(ve
“getAllSamePath
“getDeEvexyPrice
“getInvOnHand |
” getNewTotalPavment

[ IS T | RS LTSS | PSS | SSTO |SO | SO | S0 | ISSTO | ISP | PSS | B | ISP ST | IS | S ST | SRR SO S N | S | NS | RS | ST | TSR | TS |

et
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||getPOSDetad

[peePromotion

Eul!md)ed

[setReserveTotal

[cetT ctatPaanent

jreCaiculae

[reservelnventory

reservePayment

freomProduct

|searchPOS

|searchReserveOrder

|startDelivery

[startSales

e IR R B R P R T Ml e e B o T e T

i'

[ReserveDeta

|[ReserveOrder

IFR S IR e N PR ARV R RUPES IRV B TR e MR S I

Classifier frequency

|Classifior type

Frequency

[<acToR>

|[<UNTYPED>

AIND V- 69 NANITIABNUNNTLAIUTVBISEUUN 19 (51D)

147



Patterns

Message sequences

148

I [‘Vessage Message Occurence Diagram name
[Pattern cancelReserveOrder > |[searchReserveOrder 2

}}Pm [eheckimSais = 2 u
“Pattern [[checkRoute [ [aetiveryPOS 2 |
”Pmem [ereateDeliveryOrder [= laetiveryPOS 3 I
}{Paﬂem [FndReserveOrder [= " lsearchReserveOrder 2 |
}}Pm [eeDefveryPrice > Jfashen®os B u
Hpm.... [ectmOntiand > Jrarsas B I
”Pmem [getReserveDetail [= " lsearchReserveOrder 3 I
Hmm [remProduc [>_Jeactbs E I
ﬂpm [rearchReserveOrder =] 2 u
Hpm.... [arDelvery [>_Jfacivenos E I

AINA V- 70 HANITIABNUNNRLAIUGYDITEUUN 19 (5iD)



SYUUN 20

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

addProduct

1

assignCar

assignDeliveryQueue

banMember

1o || = || =

cancellnvoice

cancelMember

cancelReserve

cancelReservelnv

cancelReserveOrder

checkAvailable

checkInvCreditSales

checkRoute

LS | SSH R RS R R | SN S

checkStatusInvoice

createCSDetail

createCreditSales

createDeliveryDate

createDeliveryOrder

createlnvoice

createMember

createReq

delivervCredit

editMember

findDelivery Table

|findDistrict

| Iﬁndlmoice

| lﬂndMember

(lfindProduct

[findReqCust

||ﬁndReseweOrder

| IﬂndTodayPromoﬁon

||get2MaxDimension

||getAllResen’e

| |getAllSamePath

||getAvailableCar

||getDelivetyPrice

”getDetailReq

(lgetlnvOnHand

(SR RGN RS H RS R A A AT LRSS0 R | SR S A | | S RSSO R | A | |

AT - 71 HaNTIALNUANTLAIUGVBISEUUN 20
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||getN ewTotalPayment

||getPro<h1ctDimension

|| getPromotion

||getRerbj

||getResewe

||getResen'eDetail

||getReseweTotal

||getTotalPaymeut

[reCalTotal

||reCa1cu]ate

||receivePayment

||request.\/[ember

||reserveCashPayment

resultReq

searchlnvoice

searchMember

searchReserveOrder

showReqList

startCreditSales

startDelivery

updateReqStatus

S IS | IS IS | IS | SO (S [ RS | PN | Sy | OO (IS | W | O | SN | YUY | S | R | S | R |

Classifier role frequency

Classifier role

Frequency

CSDetail

5
-

Car

CreditSales

CreditSalesSystem

DelivervOrder

|DetiveryQueue

|DeliveryTable

DistrictData

Inventory

Invoice

LogisticSystem

Member

Product

Promotion

ReqCustomer

||Resen'eDetail

||Reserve0rder

(IS8 RSN RSN R ST =N R SR SR [ [ [ (S |0 | ROS R [

Classifier frequency

Classifier type

Frequency

<ACTOR>

<UNTYPED=>

36

AINA V- 72 HANTIABNUNNDLAIUGYDITEUUN 20 (5iD)
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Patterns

Message sequences

151

[ Message Message Occurence [Diagram name
([Pattern banMember > |[searchlnvoice 2 [
”rmem [eoncellavoice [ heactReseneorder [E I
Hrm [eonceDember > reactMember B ||
HPattern [canceReserveOrder [> |[searchReserveOrder 2 I
”Pattern [[checklnvCreditSates = [fsearchMember |3 [
HPattern [[checkRoute [ laetiveryCredit |3 [
”Pattem [[ereateDetiveryOrder [= ||detiveryCredit 3 I
Hm«m [eaember > reactember B ||
Hmem o Viember > rearchMember E ||
”Pattem [fncdReserveOrder [> |searchReserveOrder |3 [
Hmem [eeDefveryPrice > shenCrear E ||
Hmem [ectimOntiand > Jrsamciviemer E ||
”Pattern [getReserveDetail [> |lsearchReserveOrder 3 [
”Pattem [[getTotatPayment > |[searchReserveOrder 2
[[getTotatPayment > |[searchInvoice 1 HomeCenter30

Pattern [receivePayment [= searchinvoice I3 |
”ra«em [rearctMember =] B ||
Hrmem [remctReserveOnder x| B ||
”rmem [ranCreditaies 5 hearchbtember E ||
Hrmem [rarDelivery > JashenCrear B ||

AN V- 73 HANITIALNUNINRLAIUTUDITEUUN 20 (5iB)




SYUUN 21

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

calPrice

—

changePassword

checkPassword

checkRole

confirmPawn

confirmPawnPaid

confirmTicket

confirmUpdateTicket

createAccount

createAsset

createAssetBL

createCategory

createCustBL

createCustomer

createEmployee

createlnterestType

createModel

createRole

createTicket

createType

[findAsset

”ﬁndAssetBL

[fndCustBL

“ﬁndCustomer

”ﬁndEmployee

[findExpiredDate

(indPayTicket

(findTicket

”ﬁxdExpiredDate

“geuPaquepon

“getAssetDetail

”getCustDetail

||getEstAsser.Price

“get.Func

”geﬂnterestType

||gerPawnPrice

"getRole

getTicketDetail

insertAssetPrice

login

a' o = 3 PN
OINN U- 74 NANITIALNUNINYGLAIUGYDITEUUN 21
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Jtogin

mapFunc

selectInterestType

selectPawnReport

selectUpdateTicket

setApprovedStatus

setAssetStatus

setAssetTicket

setBL Status

setCustTicket

setEstPrice

setExpiredDate

setGem

setInterestOrder

setPrice

setRole

setTicketStatus

updateAsset

updateCustomer

updateEmployee

lupdateTicket

verifyNewPassword

verifyOldPassword

b b s o (e | b2 | o || v | v | b || b || b || b [ b | s [ s 2 || = || b2 | = ] b0 || W2 | =

Classifier role frequency

Classifier role

Frequency

Asset

AssetCategory

AssetModel

AssetTvpe

AuthenticationSystem

Customer

Employee

Function

InterestType

MasterDataSvstem

PawnSystem

e NI I I I S I S RN I S

Role

Ticket

|| W

Classifier frequency

Classifier type

Frequency

<ACTOR>

16

<UNTYPED=>

44

NG V- 75 NANITIABNUANDLAIUTYDITEUUN 21 (519)
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Patterns

Message sequences

154

[ Message [Message Occurence [Diagram name
[Pattern confirmPawnPaid > [[fndPayTicket 2 I
HPattem [[ereateAccount [= " [[createEmployee 2 I
”Pattern [[ereateAsset > lereateTicket |2 I
Hmem [FeaeVioas [ JeeacCacsor E ||
”Pattern [[ereateType = lcreateCategory |2 I
Hmem findCustomer [ Jeeactions E ||
”Pattern [getEstAssetPrice > [ereateTicket 2 I
HPattern [[msertAssetPrice = lereateTicket 2 I
Hmem [rapFunc _JfeucRae E [
”Pattern [[selectinterestType > JereateTicket |2 I
”Pattern setBL Status > [[ereateAsseBL 2
setBL Status > [[ereateCusBL 2 Pavwnshop08
Pattern [[setGem = lereateCategory |2 I
Hmem [fetntrestOnder [ eeachiorestipe B ||
”mm [reae [ JfrcacEmplogee E I
”Pattern [npdateAsset = |setectUpdateTicket 2 I
”Pattern [apdateCustomer = [setectUpdateTicket |2 I
Hra«em [rpdatcEmploses > JndEmpioses B ||

AN V- 76 HANITIALNUNNRLAIUTVDISTUUN 21 (FiB)



SYUUN 22

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

calAdjustPrice

1

calAdjustSumPrice

calAllAssetRedeem

callnterest

calPreAdjustPrice

changeOwner

checkAssetBlackList

checkAssetStatus

checkCusBlackList

confirmAdjust

confirmAdjustPaid

confirmInterest

confirmInterestPaid

confirmOwner

confirmPrepareAdjust

confirmPrepareAsset

confirmPrice

confirmRedeem

confirmRedeemPaid

confirmTicket

copvAllAdjustAsset

copyAllAsset

copyCurrentCus

copyNotRedeemAsset

createReceipt

createTicket

[findAssetPrepare

[fndCusBlackList

| lﬁndC ustomer

findPay Ticket

Wil |lwllw|wlon|||on]|[ o] wro ] v || e s ] b2 || = || v || = || ds || OV W2 || b || = || b= || 0O || 4=

[findTicket

(=
(=1

| IgenAdjustRepon

| IgenInterestReport

| IgenRedeemReport

lgenReport

| | getAdjustPrice

”getAssetDetail

”getChangeCusDetaﬂ

“getEstAssetPrice

a' o = 3 PN
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”getInterestPtice
”getInterestType
||get01d0wner
”getPenddingCusApprove
”getRedeemPn'ce

| | getTicketDetail
||getTicketStatus
insertAdjustPrice
selectAdjustReport
selectAllAssetRedeem
selectAssetAdjust
selectAssetRedeem
selectChangeOwnerTicket
selectExpiredTicket
selectInterestReport
selectInterestType
selectPayTicket
selectRedeemReport
selectReport

setApprovedStatus

setAssetStatus

setCurrentCus
setDebitCreditPrice
setExpiredDate
setPenddingCusApprove
setRefTicket
setTicketStatus

s ] wa]lon =] =] =] =[] o] v ro] Lol =] v || da || 4 || = || o] Lo || 3| =

|
o

Classifier role frequency

Classifier role Frequency

AdjustSystem 5
Asset
AssetModel

Customer

L IR B R e |

InterestSystem

InterestType

Receipt

”RedeemSystem

Ll | N R R

| IRepoxtSystem
Ticket 14
|

Classifier frequency

Classifier type Frequency
<ACTOR> 18
<UNTYPED> 53
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. .
Statistics
Number of asynchronous messages: 48
Number of synchronous messages: 12

Method frequency

Method name

Frequency

addCustomer

1

|addEmployee

addProduct

addSupplier

authenEmplovee

calculateReceiveDate

calculateSaleTotal

cancelSaleltem

checkCloseTask

closeSale

[ R 3 | IS | S | RS | B | BTN | TS | S | RS

createDelivervReport

createDoc

deleteSaleltem

editCustomer

editEmplovee

editInformation

editProduct

editProfile

editSupplier

enterPOltem

enterSaleltem

generateSaleCode

| getCustomer

| getEmployee

|getProduct

” getReceiveDate

” getRemainAmount

Il getSaleltemForCancel

” getSellPrice

” getSubTotal

el | I S L I L RN DR LR L R LR (AT ST D R R L L | L
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getSupplier

new

openSale

removeAllAuthorization

report

save

saveDeleteSaleltem

saveDoc

saveSaleltem

search

searchEmployee

searchSaleForCancel

setAuthorization

[Sray | B | N | ST | ISR | R | N | S | B | RN | A | VN | P'S )

Classifier role frequency

Classifier role

Frequency

Authorization

1

Customer

Emplovee

GoodsReceivedSupplier

Menu

Product

PurchaseContainer

PurchaseContainerltem

RMBAdmin

RMBGoodsRecerve

RMBSale

Sale

Saleltem

Supplier

(SN | S (I SN | ST | B R L R LSS R I | SS |

Classifier frequency

Classifier type

Frequency

<ACTOR>

10

<UNTYPED=>

26

ANT V- 80 NANITIABNUNINDLAIUTYDITLUUN 23 (519)
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SYUUN 24

Statistics

Number of asynchronous messages:
Number of synchronous messages:

Method frequency

36
13

Method name

Frequency

approve

approvePO

calculateDelivervSuggestion

calculatePOTotal

calculatePurchase Amount

calculateReceiveDate

closeCallProduct

closePurchase

closePurchaseQil

confirmPO

deletePurchaseQilltem

endPO

endWithdraw

enterPOltem

enter Withdrawltem

generateGROil

“generatePONmnber

[N I IR LSS R S R S A A LA LR L L L L )

“ generate WithdrawNumber

” getAmount

“getltemW]:P

”getPO

[N | | LA

“getProduct

”getProductItem

“getProductRemainAmomt

”getRemainA.momt

”getSaleItem

”getSaleItemAmmmt

“ getSaleltemToWithdraw

”getSubTotal

”new

noticeDone

openCallProduct

openPayment

openPurchase

ol Ll e R L B I R L e e L | LS
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openPurchaseQil

payment

“removePOItem

responsePurchase

saveCallProduct

savePayment

savePurchaseltem

search

searchApprove

searchQilSaleltem

searchQilSaleWaitPO

searchPOWaitForApprove

searchProductToPurchase

searchProductWait

searchSaleToWithdraw

searchWIP

setProcessComplete

setRemainAmount

IR I I I I I I NI s

Classifier role frequency

Classifier role

Frequency

GoodsReceiveOil

1

GoodsReceiveSupplier

Product

ProductContainer

ProductWithdraw

PurchaseContainer

PurchaseContainerltem

PurchaseOil

PurchaseOilltem

RMBGoodsReceive

RMBPurchase

Sale

Saleltem

[0 | S e N | | RS ST | SN | | [ S | 3

Classifier frequency

Classifier type

Frequency

<ACTOR=>

-

<UNTYPED>

28

AINT V- 82 NANTIABNUNNTLAIUGYDITTUUT 24 (5iD)
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Patterns

Message sequences

M Message Occurence ”Diagram name
Pattern approvePO -> ||searchApprove 2 ”
Pattern ”conﬂ:mPO ||—> “responseP\rchase ”2 ”
Pattern ||getPO ”-> “fesponsePurchase “2 ”
Pattern ”_getSaleItemToW"ﬂhdraw ||—> ”openCalleduc( ”2 ”
Pattern new -> ||lopenPurchaseOil 3

new openCallProduct 2% Oil11

new openPurchase 2 Oil07
Pattern ”searchPOWﬂForApprove ||-> “searchAppwve ”2 ”
Pattern [[searchwe = lsearchProguctwait [P I
Pattern [[setProcessComplete = [searchProductwait 2 [

ANT V- 83 NANITIABNUANDLAIUTYDITLUUN 24 (6D)
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SYUUN 25

Statistics

Number of asynchronous messages: 33
Number of synchronous messages: 9

Method frequency

Method name

Frequency

checkCloseTask

closeTask

closeTaskSaleltem

getGoodsReceiveSupplier

“getProduct

“getProductWhhdraw

getSaleltem

new

openReceiveOil

ipostponeContainer

postponeOil

postponeReceiveDate

receiveContainer

receiveGoods

receiveOil

savePostponeContainer

savePostponeOil

saveReceive

saveReceiveOil

search

setRemainAmount

setStatus

(S0 | TS [T | [YUCY | PN | RV S | EPSSS | RS | S A IS | RS (SO IS | IR | S (S | VSR | VO | )

Classifier role frequency

Classifier role

Frequency

GoodsReceiveContainer

2

GoodsReceiveOil

GoodsReceiveSupplier

ProductContainer

ProductWithdraw

PurchaseQil

PurchaseOilltem

[RMBGoodsReceive

([sate

[Sateltem

| o] =] o] =] o

Classifier frequency

Classifier type

Frequency

<ACTOR>

6

<UNTYPED>

25

a' o = 3 PN
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Patterns

Message sequences

163

|| Message Message Occurence Diagram name
Pattern closeTaskSaleltem -> |[receiveContainer 2

closeTaskSaleltem > ||[receiveOil 1 0Oil19
Pattern “_getGoodsReceiveSupplier -> |lopenReceiveOil 3

“—getGoodsReceiveSupplier -> |[receiveContainer 1 Oil18
Pattern ”new ]|—> ”openRecelveOil ||2 ”
[
HPa"em [openReceiveOil =1 |2 |
Pattern receiveGoods -> ||lopenReceiveOil 2

receiveGoods -> |[receiveContainer 1 Oil18

receiveGoods ->  |lreceiveOil 1 Oil19
Pattern saveRecerveOil -> ||lopenReceiveOil 2

saveReceiveOil ->  |[receiveOil 1 Oil19
Pattern [|setStatus ]|-> ||openReceive0ﬁ "2 H
[

AIND V- 85 NANITIABNUNNYLAIUTVBISEUUN 25 (FiD)



SYUUN 26

o 4o
Statistics

Number of asynchronous messages: 40
Number of synchronous messages: 6

Method frequency

Method name

Frequency

addUser

1

approve

approveQuotation

authenticate

changePassword

checkExistUser

createFragrance

createFragranceF amily

createltem

createProductCategory

createQuotation

enterQuotationltem

find

"ﬁndF ragrance

“ﬁncﬂ; ragranceF amily

uﬁndProjec!

"ﬁndProjectF ragrance

uﬁndQuotalion

"ﬁndQuotationItem

l_geﬁProject

[getQuotaﬁonItem

login

imakeQuotation

new

[update

jupdateFragrance

[updateQuotation

[updateQuotationltem

[ ISR ISR (RPN |~ (S (PSS | P [P PSS | S FORR [ [FVEY | IO IS ([FYC | S | RS (P | S SR (Y | S | SO [ | P |

Classifier role frequency

I[Classiﬁer role

Frequency

[[Fragance

2

"FraganceF amily

"FragranceSyslm

"ProductCategmy

"Project

ProjectFragrance

Quotation

QuotationDetail

QuoteSystem

SecuritySystem

lUser

W wiffuw| ofu| ]| = | w

Classifier frequency

Classifier type

Frequency

<ACTOR>

10

<UNTYPED>

28

AT - 86 HANTIALNUNNTLAIUTVBITLUUN 26
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Patterns

Message sequences

165

“ Hl\‘lessage Message Occurence ||Diagram name
Pattern [fndProject > |lupdateQuotation 2 I
[fndProject > |[makeQuotation 1 [Fragrance23
Pattern [EndProjectFragrance > |[makeQuotation 2 I
”ﬁndProjectF ragrance -> |jupdateQuotation 1 ||Fragranc524
Pattern new -> imakeQuotation 2 ||
inew addUser 1 ||FragranceO2
Inew createFragrance 1 ||Fragrance08
inew -> ||createFragranceFamily 1 ||Frag’ance07
new -> ||createProductCategory 1 ||Fragrance06
Pattern update -> |updateQuotation 2 "
update -> |updateFragrance 1 ||Fragrance09

ANA V- 87 NANITIABNUANDLAIUTYDITLUUN 26 (51D)




SYUUN 27

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

approve

1

approveSample

checkExist

createCustomer

createCustomerGroup

T

[ (S | K73 1)

createProjectFragrance

=)

createSaleman

()

enterSampleltem

[findApprovedSample

"ﬁndCustomer

"ﬁndCustomeerup

"ﬁndF ragrance

"ﬁndProductCategory

"ﬁndProject

"ﬁndProjectFragxance

[fndSateman

[0 [[EVSY S| Py | G | UPY (NS | Uy | UG (U PO

[AndSampte

(=)

"ﬁndSampleItem

|§etApptovedS ample

I:getSampleItem

imakeNewRequest

imakeNewSample

[new

recordResult

recordSampleResult

iremark

lupdate

[V (IS (R | P (1= N [P S| P | 'S

lupdateCustomer

lupdateltem

lupdateSaleman

lupdateSample

lupdateSampleltem

o[ ro] [ ==

Classifier role frequency

Classifier role

Frequency

Customer

CustomerGroup

Frangrance

IProductCategory

[Project

IProjectFragrance

Saleman

Sample

SampleDetail

Wi fw|w] o= =] ]

SampleSystem

Classifier frequency

Classifier type

Frequency

<ACTOR>

11

<UNTYPED>

38

d‘ LY = 4 d‘
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Patterns

Message sequences

167

|| Message Message Occurence Diagram name
[Pattern 1 > [[makeNewSample 2
|
Pattern "ﬂndProjectFragrance -> |imakeNewSample 2
”ﬁndProjecLF ragrance - ipdateSample 1 Fragrancel9
Pattern ”ﬂndSampleItem > “ﬂndApprovedSample 2
||ﬂndSampleItem -> ||updateSample 2 Fragrancel9
Pattern ||_geh§ppwved$ample ||-> “ﬁnd.ApprovedSample ”2 ||
I
||Pattern ||recordSampleResult ||-> |l:ﬁndAppwvedSample "2 ||
I
Pattern lupdate lupdateCustomer 2
lupdate pdateSal 1 Fragrancel3
lupdate updateSampl 2 Fragrancel9
Pattern [opdateSampteltem [> IjupdateSample [ I

AIND V- 89 WNANITIABNUNINTLAIUGVDITEUUN 27 (5iD)



SYUUN 28

s 4
Statistics

Number of asynchronous messages: 24
Number of synchronous messages: 9

Method frequency

Method name

Frequency

createFragrancelssue

1

createFragranceReceive

createltem

crreateFragranceRequest

Hrnwal

enterFragrancelssueltem

enterFragranceReceiveltem

enterFragranceRequestltem

[findExpireFragrance

]Eﬁ&xﬂeFr@mc&ot

”ﬁndFragrance

“ﬁndFragranceFamily

[AndSateman

LgetQuann'ty

issueExpireFragrance

new

N S S S Y L |

Classifier role frequency

Classifier role

Frequency

Fragrance

4

FragranceFamily

Fragrancelssue

FragrancelssueDetail

FragranceLot

FragranceReceive

FragranceReceiveDetail

FragranceRequest

FragranceRequestDetail

InventorySystem

Saleman

1
2
2
1
1
1
1
1
4
3

Classifier frequency

(Classifier type

Frequency

[<ACTOR>

4

<UNTYPED>

21

Patterns

Message sequences

"Message

H!\‘Iessage

Occurence

Diagram name

Pattern "ﬁndExpireFtaganceLot

“ﬂndExpireFragrance

3

Pattern [ectQuantity

“ﬁ:dExpﬁ'eFragxame

Pattern [new

createFragrancelssue

Inew

createFragranceReceive

[Fragrance28

Inew

crreateFragranceRequest

[Fragrance27

Inew

[findExpireFragrance

522 I

[Fragrance30

AT - 90 HANTIALNUANTLAIUGVBITEUUN 28
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IZUUN 29
Statistics
Number of asynchronous messages: 42
Number of synchronous messages: 11

Method frequency

Method name Frequency
checkExistlssue 1

createContact

createContactEvent

o || W | =

createCustomerIssue

createCustomerSatisfactionFactor

createDocumentRequest

createDocumentRequestType

createEvent

createlssueCategory

createSatisfaction

createSatisfactionDetail

createSatisfactionltem

createSatisfactionSurvey
[findContact
“ﬁndCustomer
“ﬁndDocmnentRequest
“ﬁndDocumentType

||ﬁndEvmt

”ﬁndlssueC ategory
uﬁndS atisfactionF actor
“ﬁndUnsoh‘eIssue

|getCustomerContact

el IR N R Rl Rl L L L B L S B L L L S R L e L

[
[y

Inew

L]

recordlssueResponse

update

updateContact

updateCustomerContact
||updaIeDocmnmtRequest |

I I

d‘ LY = 4 d‘
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Classifier role frequency

IClassiﬁer role

Frequency

|CRMSystem

12

IContactEvent

ICustomer

ICustomerContact

ICustomerIssue

|DocumentRequest

|DocumentRequestType

|DocummtType

|Event

IIssueCategory

IIssueResponse

| Satisfaction

|SatisfactionDetail

|SatisfactionF actor

[ESH IR R I S LSS R L L S (S VO S

Classifier frequency

Classifier type

Frequency

<ACTOR=>

12

<UNTYPED:=>

40

ANT V- 92 NANITIALNUAINDLAIUTYDITTUUN 29 (519)
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Patterns

Message sequences

171

|| Message Message Occurence Diagram name
Pattern createContactEvent -> ||createContactEvent 2
createContactEvent > 1 Fragrance43
Pattern HcreateCustomerIssue |I~> || “2 “
“Pattern ”ﬁndCustomer -> ||createCustomerlssue 2
“ﬁndCustomer -> ||createContactEvent 1 Fragrance43
uﬁndCustomer -> ||createDocumentRequest 1 Fragrance40
“ﬁndCustomer -> ||createSatisfaction 1 Fragrance39
”ﬂndCustomer -> |findUnsolvelssue 1 Fragrance34
HﬁndCustomer B3 ”updateCustomerContact 1 Fragrance38
Pattern Inew -> |[createCustomerlssue 2
new -> ||createContactEvent 1 [Fragrance43
new -> ||lcreateCustomerSatisfactionFactor 1 [Fragrance36
new -> ||createDocumentRequest 1 [Fragrance40
new -> ||createDocumentRequestType 1 Fragrance33
new -> ||createEvent 1 Fragrance42
new -> ||createlssueCategory 1 Fragrance32
new -> ||createSatisfaction 2 [Fragrance39
new -> |[findUnsolvelssue 1 Fragrance34
Pattern ]kecord]smeResponse ||-> "ﬁndUnso}veIssue ]|2 ”
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SYUUN 30

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

createBrand

1

createCompetitor

createCustomerBrand

createCustomerProduct

createCustomerProductVariant

createLead

createTask

createTaskCategory

create Visit

displayReport

enterCustomerProductVariant

ffindBrand

HﬁndCompe’dtot

HﬁndComact

HﬁndCustomet

HﬁndCustomerBrand

HﬁndL ead

HﬁndProduc!Category

HﬁndSaleman

[fndTask

[fadTaskCategory

[indVisit

new

recordVisit

update

lupdateLead

lupdateTaskSchedule

updateVisit

e N e e e S R S (S S (e N (SR (R S [ || | RV S | I (S I (S

Classifier role frequency

(Classifier role

Frequency

Competitor

=

Customer

CustomerBrand

CustomerContact

CustomerProduct

CustomerProductVariant

ILead

ManagementReportSystem

MarketingSystem

[ProductCategory

Saleman

Task

TaskCategory

TaskSystem

Visit

157 [EPS S0 NS N | S VY | | YO (S (P YR [ S

Classifier frequency

(Classifier type

Frequency

<ACTOR>

11

[<UNTYPED>

34

d‘ LY = 4 d‘
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Patterns

Message sequences

“ Message Message Occurence ”Diagram name
Pattern create Visit -> ||createVisit 2 ||
createVisit > 1 ”Fra.grance4 8
Pattern new -> ||createCustomerProduct 2
new -> |lcreateCompetitor 1 Fragrance52
new -> |lcreateCustomerBrand 1 Fragrance51
new -> |lcreateLead 1 Fragrance33
new -> |lcreateTask 1 Fragrance46
new -> |lcreateTaskCategory 1 Fragrance45
new -> |lcreateVisit 1 Fragrance48
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FTUUN 31
. .
Statistics
Number of asvnchronous messages: 39
Number of synchronous messages: 2

Method frequency

Method name Frequency
addNewRole 1

cancel

cancelReserveCourse
changePassword
findAppointment
findCourseSchedule
findFunction

findPT Appointment
findReserveCourse
findRole
getAppointment
getAvailableReserve
| getDesc

| getFunction

|getItem

| getPT Transaction

| getReserve

| getReserveCourse

getRole

hasReserve

login

new

reserveCourse
searchRole
updateRole
verifyNewPassword
verifyUser

viewPT Transaction

[ LIS LTS | S S0 LS S R0 LTSS | IS I | BTS IOS T LTS | B AS LS | SST | BS |TS |BS S R S | BT | S NS0 | B

iewReport

= o = 3 PN
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Classifier role frequency

Classifier role

Frequency

[Booking

=]

CourseSchedule

CourseScheduleltem

Member

MemberSystem

PTAppointment

PTTransaction

PersonalTrainerRegister

ReportSystem

”Resermﬁon

”RoleL'ser

SecuritySystem

User

IS (RSN RSN (NSNS R [ |V TN (RS | SST |

'WebFunction

Classifier frequency

Classifier type

Frequency

<ACTOR>

10

<UNTYPED=>

31

Patterns

Message sequences

175

” Message

”Message

Occurence

Diagram name

"Pattern cancelReserveCourse

= "ﬁndReserveComse

2

Pattern

[fndCourseSchedule

|

“ﬁndComseSchedlﬂe

= ”ﬁndCom'seS chedule

Fitness47

HﬁndCom'seSched\ﬂe

= ”ﬁndComseSchedule

Fitness49

Pattern

”getAppoinhnent

> |fndPTAppointment

"Pattern

‘ LgetP'l'I‘ ransaction

||-> ||wewP’ITransachon

I

”Pattem

“reserveCoutse

[ JfndCourseSchedute

”Pattern

[updateRole

"4) ||searchRole

2

dl v = 3 =] !
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SYUUT 32

Statistics

Number of asynchronous messages: 0
Number of synchronous messages.

Method frequency

i'

FodoTrome

ol rall wl ] eoflafliacd =] ==l =l =l ==l =l e =|lefl =l =] = = | ==l =l o] 0a| =l = f =] =] ol = o] ==} =] =] =]~
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Classifier role frequency

Classifier role Frequency
Branch 10
Course 6
[Employee 2
MasterSystem 16
MemberPackage 2
IPTPackage 2
“Promoﬁon 2
”RoleL'ser 2
]IRoom 2
Service 1
Trainer 2
Trainer Skill 1
Classifier frequency
Classifier type Frequency
<ACTOR> 16
<UNTYPED> 48
Patterns
Message sequences
HMessage Message Occurence “Diagram name
Pattern ‘Iﬁnc[Room -> ||searchRoom 2 “
Pattern [new -> |laddTrainer 2 ”
new -> |laddBranch 1 HFimessl S
Inew -> |laddCourse 1 “Fimessl T
Inew -> |laddEmployee 1 HFimess2 7
Inew -> |[addMemberPackage 1 “Fimessl 9
Inew -> |laddPTPackage 1 ”Fimess2 1
new ->  |laddRoom 1 HFitnessZQ
Inew -> |lsearchService 1 “FimessZ 3
Pattern ‘b.lpdzteBranch ]|-> ”seatchBranch ”2 “
|
“Pattern “npdaxeCourse ||-> ”searchCourse ”2 “
|
“Pattem “npda:eEmployee ||-> ”searchEmployee ”2 “
I
Pattern lupdateMemberPackage > [[searchMemberPackage 2 I
lupdateMemberPackage > |[addMemberPackage 1 [Fitness19
Pattern jupdatePTPackage -> ||searchPTPackage 2 “
[updatePTPackage > [addPTPackage 1 [[Fitness21
Pattern |[updatePromotion [ lsearchPromotion 2 I
|
“Pattern “npdaxeRoom ||-> ”searchRoom ”3 “
|
“Pattem “npda:eTraina ||-> ”searchTrariner ”2 “

[
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SYUUN 33

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name Frequency
addCourseScheduleltem 2
buyCourse

calEnddate

computeDate

createNewCourseSchedule

findCourse

[findCourseSchedule

findLocker

lfindLogin

[fndMember

Iﬁnd_\riemberPackage

ifindPTPackage

findRegist

[fndRole

[indRoom

findTrainer

findTrainerSchedule

| |freeLocker

“getCourseDesc

||getDesc

“ge’r.LoginDesc

”get_\/IemberDesc

”getMembetPackageDesc

”getPTPackageDesc

”getPrice

| | getPromotionPrice

||getRegistDesc

| Ige’r.Room

”getScheduleDesc

| | getTrainer

”getTrainerScheduleItan

||getUser[DandPWD

[isPaid

login

logout

makePayment

B S I L S I A L (Y L S Y ST = Y Y S S Y S S
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| |memberL ogin

||memberLogout

| |new

”reNew

| |regist

||registCourse

| |regist_\/Iember

|registPTPackage

searchMember

selectCourse

setEndTime

setPTTime

sumTotalPrice

updateCourseSchedule

updateCourseScheduleltem

seLocker

FES PSR L ST R I (I SN PSS i ST L | [ VN [ |

Classifier role frequency

Classifier role

Frequency

Course

CourseRegister

—

CourseSchedule

CourseScheduleltem

Locker

LoginTransaction

]| W w

Member

MemberPackage

MemberRegister

PTPackage

Pavment

PersonalTrainerRegister

Promotion

Register

RoleUser

Room

Service

I I S Y I S S )

ServiceSvstem

—
o

Trainer

TrainerSkill

Classifier frequency

Classifier type

Frequency

<ACTOR>

10

<UNTYPED=>

47
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STUUN 34
. .
Statistics
Number of asynchronous messages: 67
Number of synchronous messages: 15

Method frequency

180

Method name

Frequency

addAuthen

2

addClaim

addDelivery

||addEcu5t

”addEmp

addProd

addQualitvResult

authen

changePassword

checkNewPassword

checkPassword

createClaim

createDelivery

createQualityResult

deleteEcust

deleteEmp

deleteProd

dCust

”ﬁndEcust

[findEmp

[findINV

findINVD

findProd

| lﬂndReport

[login

||newF ollowUp

||pre\-iewReport

||printL etter

[printReport

”recordBlacldist

(SO IR I L (PR R R | SO | ST PR | S | ST OS[BS O S | SO R LR I ST D (R L (VR | ST i S | SO | ST | PR
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recordSatisfied

searchCust

searchEcust

searchEmp

searchINV

searchProd

selectReport

ol (USSR (RSN (RSN | SS N | VR | P

sendLetter

showReport

updateEmp

updatePassword

updateProd

[ ST I S R OS]

Classifier role frequency

Classifier role

Frequency

AuthorizationSystem

3

Claim

Customer

Delivery

Emplovee

ExpectCustomer

FollowUp

Invoice

InvoiceDetail

Letter

ManageDataSvstem

Product

Quality

ReportSystem

SaleSystem

Satisfied

bt | AD [ ] O ] ON | = | B | ] s | WD) OV ] e || WD ]|

Classifier frequency

Classifier type

Frequency

<ACTOR>

19

<UNTYPED=>

45
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SYUUN 35

o e
Statistics

Number of asynchronous messages: 50
Number of synchronous messages: 13

Method frequency

Method name

Frequency

addAQ

1

addCatalog

addCust

addINV

addPT

addPID

addPL

addQO

2ddQOD

c SubTotal

C Subtotal
mp

computeTotal

createAQ

createCLD

createCatalog

createINV

createINVD

createP]

createPID

createPL

createPLD

createQO

createQOD

endPID

endQOD

[findCust

]IﬂndEcust

[fncP1

[fndPL

[fndProd

[indQ0

[fndQoD

|getNext

|—getStarus

importCust

[printAQ

iprintIN'V/

[printPT

[printPL

[printQO

searchCust

searchEcust

searchP]

searchProd

tracking

lupdateCust

lupdatePI

RSN S IS I IS (S | IS I IS (S (T | VSR | IS | N P [ | ISR IS | OSY (P | I IS (S [ | SN I SN (P (0 | I | SN (R AR | I IS [ (S | I | IS I (O |
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Classifier role frequency

Classifier role

Frequency

|Acquisition

—

Catalog

CatalogDetail

Customer

[ExpectCustomer

Invoice

InvoiceDetail

Packinglist

PackinglistDetail

ProFormalnvoice

ProFormalnvoiceDetail

Product

Quotation

QuotationDetail

B S S S ST e I | A

SaleSystem

—
—

Classifier frequency

Classifier type

Frequency

<ACTOR>

11

<UNTYPED>

35

Patterns

Message sequences

183

|| Message Message Occurence Diagram name
[Pattern createCLD > |addCatalog 2

“Pmem [ereateINVD > Jfadxv 2 I

Hmem [ereaePD BT E n

Hmem [recPiD > Jpaser B ||

”m«em [reOD [>_Jneaco B [

”rmem [mporCus > rearctcus B [

”ra«em [ipdarcCus [ Jremctus B n

”mm [rpdaccPl > Jrcarter I [

I
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SYUUN 36

Statistics

Number of asynchronous messages: 159

Number of synchronous messages: 31

Method frequency

Method name H Frequency [

|addLossRecovervQty l 2 I

addMaintenance
addUnplannedJob
addWorkAssignment I
adjustToFullSheet
calTargetDate
calculateBlank |
calculateMakeNeed
calculateMakeTime
calculateMatNeed l
calculateQuantity
calculateSheet
cancellob
computeReport

create

createController

createJob

createLot

createMaintenance

createMatNeed

createNewLot
createOpFlow
createOperation
definelot

delete

deleteLot
deleteMaintenance
doScheduling I

AT - 106 HANTIALNUANTLAIUTVDITEUUT 36



editMaintenance

editMatenance

dByID

|[findFGByID

findJob

findJobByID

”ﬁndJobByStatus

findLotByID

getAlDrillShift

” getAllHoliday

”getAI]]_ot

”getAlLMachine

” getAllMaintenance

|getAlMatNeed

|getAlOT

e e e e S e e e I R I R R T e e

” getAllOperation

[
[

|getAllOrderltem

"getAssociateJob

|[getBlankStd

” getButtonSize

“getButtonType

” getFormula

”geﬂob

"getJobLot

” getlotByStatus

” getMaintenance

”getNextLot

”getOperation

” getOrder

” getOrderltem

"getPossibleLaIeJob

”getProcTemplate

” getProduct

"getSheetComp}eXity

” getUnplannedJob

“iucreaseSheet

|m = findByID

”ma = getAllMaintenance

”ma = viewMachineMaintenance

newJob

overrideMatNeed

printJob

[printReport

ol LR S LR R R I (B L R L ST R L S | WS US| LR | S L | S LR LR I L S R ST
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"reCalculateMatN eed

"removeJ ob

‘ removeUnplannedJob

save

saveEdit

saveEditJob

saveEditLot

saveEditMaintenance

saveEditOperation

saveJobMatNeed

saveLotMatNeed

saveNewJob

saveNewLot

save NewMaintenance

saveOperation

scheduleCoating

scheduleDrilling

scheduleMakingBlank

scheduleMakingSheet

schedulePolish

scheduleSelPck

scheduleWetPolish

selectNextJob

selectOrderltem

setDrillGroup

setDrillMachineGroup

setJob

setJobPriority

setJobStatus

setLotSide

setPlanningStatus

setProduct

setQuantity

setTargetDue

startProduction

iewDepartmentPlan

viewMachineMaintenance

viewMasterPlan

viewProductionLoad

viewReport

AT V- 108 HANITIALNUNNTLAIUTUDITZUUN 36 (7D)
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Classifier role frequency

187

|Classifier role

Frequency

Job

9

JobMaterialNeed

(]

[LotMaterialNeed

IMachine

Maintenance Appointment

Operation

|Order

|Orderltem

lPlanningSystem

[a—y
[S—

ProcessTemplate

Product

|ProductDataSystem

IProdnctionLot

ReportSystem

SchedulingDirector

StdDataSvstem

lStockSystem

UnplannedJobsContainer

WorkAssignment

WorkCalendarSystem

ol [l RSN R I N G VSR IRV RS N SR

Classifier frequency

|Classiﬁer type "

Frequency

[<ACTOR=> |

14

|<UNTYPED= |

60
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Patterns

Message sequences

Message ”Message Occurence ”Diagram name
Pattern addLossRecoveryQty > “ﬁnd]obBy]I) 2 ”
Pattern addUnplannedJob > [[fndiobByID 2
addUnplannedJob > |[gctOrder 2 ButtonPlanning08
Pattern |[adjustToFullSheet = [catcutateMatNeed [P |
Pattern calculateMakeTime > IculateMakeTime 2
calculateMakeTime > 1 ButtonPlanning04
calculateMakeTime -> |findJobByID 1 ButtonPlanning22
calculateMake Time > |[getOrder 2 ButtonPlanning08
Pattern = = TRV R 3
calculateMatNeed - 1 ButtonPlanning03
calculateMatNeed -> ||calculateMakeTime 1 ButtonPlanning04
calculateMatNeed ->  ||getOrder 2 ButtonPlanning08
Pattern calculate Quantity > [[calculateMatNeed 2
calculate Quantity > |[getOrder 1 ButtonPlanning02
Pattern ||cancelJob ||—> “ﬁndJobBy]I) “2 ”
Pattern mputeReport ->  |viewMasterPlan 2
computeReport -> |viewProductionLoad 1 ButtonPlanning25
mputeReport ->  |viewReport 1 ButtonPlanning29
Pattern defineLot > [[findiobByID 2
defineLot > |[getOrder 2 [ButtonPlanning08
Pattern |ffindJob [+ adiobByD [ I
Pattern |ffindJobByID =1 2 I
Pattern |[getAlMatNeed > lateMatNeed 2
[[ectAnMatNeed > [lcalculateMakeTime 1 ButtonPlanning04
[[eetAnMatNeed > |[findJobByID 2 ButtonPlanning2 1
[eetAmMatNeed > |[getOrder 1 ButtonPlanning08

AT V- 110 HANITIALNUNINTLAIUTVDITEUUTN 36 (71D)
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189

Pattern [[eetAtOperation > |[findJobByID 4
”getA]lOperaﬁon -> ||calculateMakeTime 3 ButtonPlanning04
[getAnOperation > |[doScheduling 1 ButtonPlanning12
[[getAnOperation > |[findJobByStatus 2 ButtonPlanning23
[[getAtiOperation > [[getOrder 1 ButtonPlanning08
Pattern “getAssociateJob |I-> “getOtder “2 ]I
l
”Pattern “get.Maintmance ||-> ”viewI\/IachineMaintenance ||2 ”
l
Pattern ]lgetOrdcr > ” 2
[[getOrder > [[getOrder 1 ButtonPlanning02
Pattern “getOrderItem > ”_getOrder 2
|[getOrderltem > |[calculateMakeTime 1 ButtonPlanning04
Pattern |[getPossibleLateJob [ [ldoScheduting 2 |
I
[Pattern [[overrideMatNeed [ JcatcutateMatNeed |2 [
l
[Pattern [[reCalculateMatNeed [ JcatcutateMatNeed 2 [
I
Pattern saveEditlob > [[fndicbByID 2
saveEditlob > [[getOrder 1 ButtonPlanning08
Pattern ||setDrilMachineGroup [+ [lgetOrder B I
I
Pattern setlobPriority > |lfindJobByID 2
setJobPriority > [[getOrder 2 ButtonPlanning08
Pattern setobStatus > |[findJobByID 2
setobStatus -> ||doScheduling 1 ButtonPlanning12
setJobStatus -> ||getOrder 1 ButtonPlanning08
Pattern |[setPlanningStatus [> I[doScheduling |2 [
I
[Pattern setTargetDue > [[fndIobByID 2
” setTargetDue = ”getOrder 2 ButtonPlanning08
ir
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SYUUN 37

Statistics

Number of asynchronous messages: 168

Number of synchronous messages: 15

Method frequency

Method name Frequency
addHoliday 2
addMachine
addMachineToGroup
addOperation

create
createDrillGroup
createGroup

createMachine

deleteGroup
deleteHoliday
deleteOperation
editHoliday
editMachine
editPeriod
dByID
[findGroupByID
[indHotiday

\findHolidayByMonth
[findMachineByID
[eetBlankstd
"getGroupSchedule
“getHoliday

I [getH olidayByMonth
“getPrev
"getStdCoatingTime
“getSthaIa
[g=tStdDrillTime
[eetStdPolishTime
[eetStdSelPckTime
“getStdSheetThne

”getTemplate

| |move Group

b
[ ]

JUUSY | IUURY | IR | R | PR | B
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”move.\/IachineToGroup

”newOperaﬁon

”newStdBlank

"newStdCoaﬁngTime

"newSthata

IlnewSth:iIlTime

”newStho]ish

|newStdSelPckTime

”newStdSheetTime

”newTemplaIe

”pezmanentMoveGroup

reOrder

saveEditBlankStd

saveEditCoatingTime

saveEditData

saveEditDrill Time

saveEditHoliday

saveEditMachine

saveEditOperation

saveEditPolishTime

saveEditSelPckTime

saveEditSheetTime

saveEditTemplate

saveNewBlankStd

saveNewCoatingTime

saveNewDrillTime

saveNewHoliday

saveNewMachine

saveNewPolishTime

saveNewSelPckTime

saveNewSheetTime

saveNew Template

saveStdData

setBlank

setBlankMakeTime

setBlankNumber

setButtonSize

setButtonTvpe

setCoatingTime

setComplexity

setDesc

setDrill Time

setMachineGroup

ANA V- 113 HANTIALNUNINTLAIUTVDITEUUN 3T (91D)
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192

setMachineGroup
setMakeTime
setOperationDesc
setOrder
setPackTime
setPolishTime
setPrev

setRange
setSelectingTime

setSheetTime

setTemplateName

setTime

setType

verifyGroupChange

verifyGroupDelete

viewGroupPeriod

Classifier role frequency

Classifier role Frequency
DrillMachineGroup 2
GroupingSchedule
HolidavCalendar
Machine
MachineDataSystem
ProcTempSystem

LSS0 | ]

ProcessOperation

ProcessTemplate
StdBlanks
StdCoating
StdDataSystem 12
StdDrill Time
StdPolishTime
StdSelectingPacking
StdSheetTime
WorkCalendarSystem

o rof vl w| w]| &) &

[IS | S0 | SO0 | S5

[¥]

Classifier frequency

Classifier type Frequency
<ACTOR=> 21
<UNTYPED:> 49
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Patterns

Message sequences

Message “Message Occurence IDiagram name

Pattern [addHoliday > [[getHolidayByMonth B

Pattern [addOperation > [getTemplate 2 I
addOperation > |fnewTemplate 2 [ButtonData13

Pattern [[deteteGroup [ JfindMachineByID |2 I

Pattern [[deteteHotiday [>getHolidayByMonth |2 I

Pattern deleteOperation > |[deleteOperation 2 |
deleteOperation > 1 [ButtonData4s
deleteOperation > [[getTemplate 1 [ButtonData44

Pattern [[editHotiday [>[getHolidayByMonth |2 |

Pattern [[editMachine [ JlindMachineByID |2 I

Pattern [[editPeriod [ JfindMachineByID |2 |

Pattern |fndByD [ JlindMachineByID |2 I

Pattern [fndGroupByID [ JlindMachineByID |0 |

Pattern | findHolidayByMonth [>J[getHolidayByMonth |2 I

Pattern [fncMachineByID =0 |8 |

Pattern [lectGroupSchedute [ JfindMachineByID |2 I

Pattern [[eetHolidayByMonth =0 |2 |

Pattern [[moveMachineToGroup [ JfindMachineByID |2 I

Pattern [[saveEditHotiday > [getHolidayByMonth |2 |

Pattern [[saveEditMachine [ JlindMachineByID |2 I

Pattern [saveEditTemplate > JgetTemptate |2 |

Pattern [[saveNewHoliday [>J[getHolidayByMonth |2 I

Pattern [saveNewMachine [ JfaddMachine |7 |

Pattern [[saveNewTemplate [ JjnewTemplate |8 I

Pattern setDesc > [leetTemplate P I
setDesc > |fnewTemplate 1 |ButtonData43

Pattern setDrillTime > getStdDrillTime 2
setDrillTime > |[newStdDrillTime 2 [ButtonData33

Pattern [[setMachineGroup [ JfindMachineByID |2 I

Pattern [[setOperationDesc > JgetTemptate |2 |

Pattern setPackTime > [[eetStdSelPckTime 2 I
setPackTime > |[newStdSelPckTime 2 |ButtonData37

Pattern setSelectingTime > [[getStdSelPckTime 2
setSelectingTime > [[getStdPolishTime 1 [ButtonData36
setSelectingTime > |[newStdPolish 1 [ButtonData35
setSelectingTime > |newStdSelPckTime 2 [ButtonData37

Pattern [[FerifyGroupChange [ JlindMachineByID |2 I
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SYUUN 38

Statistics

Number of asynchronous messages: 219

Number of synchronous messages: 21

Method frequency

Method name Frequency
addltem 2
addMatltem
addRegltem
addRetltem
checkWIP
closeRecord

create

(=)

createForm

createMat

ol I [ R e R R

createMatReq
endOperation
[findCoatingRecord
”ﬁndDri]]Record
[ndob 7
”ﬁndOperation
”ﬁndpolishRecvrd
||ﬁndRecord
[fndSetectingRecord
[AndSheetMakingRecord
”ﬁndW'et'P olishRecord
"gaAllItem
LgetAllStockItemByType
gD

|gctiobDetail

I_geﬂ.ot

ltgetLotDetail
IgetLoL\/[azN eed
IéeMaIN eed
I—getOperation
|_get0peralionT)pe
I;etPrev

{getStatus
recordBeginBlankMaking
recordBeginCoating
recordBeginDrilling
recordBeginPolish

dBesinSel

—
s

—

—

—
S

[ | YIS S [Ny | VY O WY

wiwfov affeol|w

—
o

(=]

recordBeginSheetMaking
recordBeginWetPolish
recordEndBlankMaking
recordEndCoating
recordEndDrilling
recordEndPacking
recordEndPolishing
recordEndSelecting
irecordEndSheetMaking
recordEndWetPolishing
saveBlankMakingRecord
saveCoatingRecord
saveDrillRecord
saveEditCoatingRecord
saveEditDrillRecord

US| US| VIS | U | PR | U | PR PR (PO (PR (U (U ((PURY (PR (U (PR (PR (U (U (U (Y (OO
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saveEditPolishRecord

saveEditRecord

saveEditSelectingRecord

saveEditSheetMakingRecord

saveEditWetPolishRecord

saveF orm

saveltem

savePackingRecord

savePolishRecord

saveRecord

saveReqForm

saveRetForm

saveSelectingRecord

saveSheetMakingRecord

saveWetPolishRecord

setEndTime

setlnput

[ ([~ RS S [N | S | | V=) || | N | N | [P | PN | S | Y P

setjobStatus

setMachineUsage

setMatchineUsage

setOutput

<l =[]

setPersonRecord

setRMUsage

setReceiveSheet

setStatus

setType

setWorkPerson

startOperation

sumup WIPIn

sumup WIPOut

o ff oo o] wff =] e

Classifier role frequency

Classifier role

Frequency

BlanksMaking

Coating

(Drilling

Job

Material

Operation

OperationRecord

Packing

[Palish

“ProdCtrlSystem

HProducu'onLot

[Rv

“ReqLineItan

“RequisitionP orm

[RetLineltem

HRemmF orm

Selecting

SheetMaking

StockSystem

oo v | =] =] =] o

Classifier frequency

Classifier type

Frequency

<ACTOR>

17

<UNTYPED>

71
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Patterns

Message sequences

196

“ Message ”.\‘lessage Occurence Diagram name
Pattern closeRecord > |lfindSelectingRecord 2
closeRecord > |lfindCoatingRecord 1 ButtonStock68
closeRecord -> “ﬁndDri]lRecord 1 ButtonStock62
closeRecord > “ﬂndOperaﬁon 1 ButtonStock59
closeRecord > ”ﬂndPolishRecord 1 ButtonStock66
closeRecord > ”ﬂndSheeMa]dngRecord 1 ButtonStockS8
closeRecord > ”ﬁndW'et_Po}ishRecord 1 ButtonStock64
Pattern create > “ﬁndOperanon 7
create > “ﬁnd.SelectingRecord 1 ButtonStock70
Pattern endOperation > |findCoatingRecord 2
endOperation -> 1 ButtonStock60
endOperation -> |lendOperation 1 ButtonStock60
endOperation -> |[findDrilRecord 2 ButtonStock62
endOperation > |lfindOperation 2 ButtonStock59
endOperation B3 ||'ﬂndPolishRecord 2 ButtonStock66
endOperation Bd “‘ﬁnd.SelectingRecord 2 ButtonStock70
endOperation -> ”ﬁndWetPo}ishRecord 2 ButtonStock64
Pattern ||ﬂndJob ||-> “ﬁndOperaﬁon "7 ||
I
Pattern [fndOperation = 7
[fndOperation > |lfindOperation 1 ButtonStock36
[fndOperation > |lfindOperation 1 ButtonStock39
”ﬂndOpera’don = ”fmeperation 1 ButtonStock61
[fndOperation > |lfindOperation 1 ButtonStock63
[fndOperation > |lfindOperation 1 ButtonStock63
[findOperation > |lfindOperation 1 ButtonStock67
”ﬁndOperation > “ﬁndOperau'on 1 ButtonStock69
Pattern ”_getAllItem -> |lcreateMat 2
”—getA]lItem -> ||createMatReq 2 ButtonStock54
Pattern [[eetiobDetai > |lfindCoatingRecord 2
[[getiobDetail [fndDrilRecord 1 ButtonStock62
[[getiobDetail > [findPolishRecord 1 ButtonStock66
”getJobDetaﬂ > “ﬂndSelectingRecord 1 ButtonStock70
[getiobDetai > |[findSheetMakingRecord 2 ButtonStock58
[[gctiobDetail > [findWetPolishRecord 1 ButtonStock64
Pattern ”getLot |I—> ”ﬁudOperaﬁon ”7 ”
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Pattern |[gstOperation > |[indOperation 7
|[gctOperation > |endOperation 1 ButtonStock60
[[getOperation > |lfindSelectingRecord 1 ButtonStock70
”_getOperation > ||startOperaﬁon 1 ButtonStock37
Pattern saveRecord > |lfindOperation 7
saveRecord > ”ﬁndSelectingRecord 2 B Stock70
Pattern setEndTime > |lfindSelectingRecord 2
setEndTime > |findCoatingRecord 1 ButtonStock68
setEndTime > |lfindDrillRecord 1 ButtonStock62
setEndTime > |lfindOperation 1 ButtonStock39
setEndTime > ”ﬁndPolishRecord 1 ButtonStock66
setEndTime > |lfindSheetMakingRecord 1 ButtonStocks8
setEndTime > ||ﬁndWeTPolishRecord 1 ButtonStock64
Pattern setInput > ”ﬁndOpemhon 4
setlnput > [lfindCoatingRecord 1 ButtonStock68
setlnput > “ﬁndDrﬂlRecord 1 ButtonStock62
setInput -> ”ﬂndSelecﬁngRecord 1 ButtonStock70
Pattern setOutput B “ﬂndSelectingRecord 2
setOutput > [fndDrilRecord 1 ButtonStock62
setOutput > |lfindOperation 1 ButtonStock59
setOutput > [lfindPolishRecord 1 ButtonStock66
setOutput > [fndSheetMakingRecord 1 ButtonStocks8
setOutput > ||ﬂndW'etPolishRecord 1 ButtonStock64
Pattern setPersonRecord > ||findSelectingRecord 2
setPersonRecord > ”ﬂndCoaIingRecord | ButtonStock68
setPersonRecord -> “ﬁndDrﬂlRecord 1 ButtonStock62
setPersonRecord > ”ﬁndOperan'on 1 ButtonStock39
setPersonRecord > ||ﬂndPolishRecord 1 ButtonStock66
setPersonRecord -> “ﬁndSheefMaldngRecord 1 ButtonStock38
setPersonRecord > ||ﬂndWetPolishRecord 1 ButtonStock64
Pattern setStatus -> ||startOperation 2
setStatus -> |lendOperation 1 ButtonStock60
Pattern setWorkPerson = “ﬁndSelecﬁngRecord 2
setWorkPerson -> ”ﬁndCoaﬁngRecord 1 ButtonStock68
setWorkPerson > ”fmdDriIlRecord 1 ButtonStock62
setWorkPerson > “ﬁndOperaﬁon 1 B Stock59
setWorkPerson > ||ﬁndPolishRecord 1 ButtonStock66
setWorkPerson > |lfindSheetMakingRecord 1 ButtonStocks8
setWorkPerson -> “ﬁndWetPolishRecord 1 ButtonStock64
Pattern startOperation > |findOperation 7
startOperation -> 1 B StockS7
startOperation -> ||startOperation 1 ButtonStock37
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a
FLUUN 39
- -
Statistics
Number of asyvnchronous messages: 71
Number of synchronous messages: 7

Nethod frequency

Nlethod name Frequency
addltem 1
addMatF ormula
addRMItem

changePassword
checkl ogin

create

createForm

createNewRole

createNewUser

createPrForm

createProduct

createRole
deleteRole
deleteUser

edit

editMatF ormula
editProduct
editRole
FndEmpBvID
[findRole
findUser
finndUser
getAllltems
getAllRoles
getAllStockItemsByType
getF ormula
getGrantedRole
getMatF ormula

getProcTemplate
getProduct

getRole
getUserGrantedRole
grant

grantRole
isGranted

login
l [lo gout

”printF orm

IPrianrF orm
[printProductDetail
resetPassword
saveEditMatF ormula
saveEditProduct

saveForm

saveltem
saveMatF ormula
saveNewProduct

savePrForm

ungrantRole
verifyData

N e S N e I e S N N S A S e e e Y N N e e N R R e T R R e R N N R S I A Y P G (R R A A )
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Classifier role frequency

Classifier role

Frequency

Employee

1

MaterialF ormula

PrForm

PrLineltem

Product

ProductDataSystem

RM

Role

RoleGrant

SecuritvSystem

StockSvystem

UserAccount

[P0 IR (R N | | SN | [ PSR RS | BT LR )

Classifier frequency

Classifier type

Frequency

<ACTOR=>

11

<UNTYPED=>

30
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Patterns

Message sequences

200

“ Message Message Occurence HDiagram name

[Pattern addMatFormula > |[createProduct 2 I

l

HPattern |[addRMItem > J[ereatePrForm 2 |

HPattern “create "-> ”createroduct ”2 ||

“Pattern ”deleteRole ||-> ”_getRole ”2 ||

l

“Pattern ”deleteUser ||-> ”ﬁnndUset ”2 ||

I

HPattem [[ecit = [leetProduct 2 |

[Pattern [[ecitMatFormuta [ JleetProduct 73 I

I

HPa"em ||editRole ||—> ”getRole "2 ||

HPattem ||getAllRoles ||-> “createNewUser ”2 ||

HPaﬂem ||getF ormula ||-> “getProduct “2 ||

Pattern [[getProduct & 2
” getProduct -> ||createProduct 1 ButtonOther 74
”getProduct ->  ||getProduct 1 ButtonOther75
” getProduct > ” getProduct 1 ButtonOther 76

Pattern ||gramRole = ”createNewUset 2
[[erantRole > [[fandUser 2 ButtonOther§2

Pattern [isGranted = Josin P I

I

HPattem ”resetPassword ||—> “ﬁnndUser |[2 ||

Hpmm [[saveEditProduct > JleetProduct 2 I

[Pattern |[saveNewProduct [ |[ereateProduct 2 |

I

“Pattem ||ungrantRole ||-> “ﬁmdUser “2 ||
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S¥UUN 40

Statistics

NNt of e

Number of synchronous messages:

Method frequency

Method name

Frequency

addCategory

addProduct

addPurchaseOrder

laddPurchaseOrderltem

laddR equirementProduct

laddRole

laddSalePrice

laddUser

laddVendor

approve

approvePurchaseOrder

changePassword

checkPassword

checkStatusPurchaseOrder

checkStock

createPurchaseHistory

deleteCategory

deleteProduct

deleteRole

deleteSalePrice

deleteUser

editCategory

editCustomer

editProduct

editRole

editTransportCom

editUser

editVendor

ifindRole

[findUser

[getDetail

|[getProduct

[getProductRequirement

|[getPurchaseHistory

[getPurchaseOrder

|getRole

[getSatePrice

|getStock

[getUser

|[getVendor

listCategory

listCustomer

listProduct

listRole

listTransportCom

listUser

listVendor

login

inewCategory

newProduct

newPurchaseOrder

InewPurchaseOrderltem

iInewRole

newSalePrice

newUser

InewVendor

Ireject

rejectPurchaseOrder

searchTransportCom

searchVendor

selectProduct

selectProductRequirement

selectPurchaseOrder

setNewPassword

setRole

[SHC IS I N (ST (I I (I R (R (R (T (R (R | (ST SN (S (N (S (N S RVSR R R (ST R (| S (VSR (I (NS (S0 ST ST RS SH(RST NS Y (ST S (ST (ST ST (R ST N VSR (N (S (T ()

setStatus

-
=}

[verifyPassword

-
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Classifier role frequency

Classifier role

| Frequency

Category

| 3

Customer

1

MasterDataSvstem

18

Product

~1

ProductRequirement

PurchaseHistory

PurchaseOrder

PurchaseOrderltem

PurchaseSystem

LV I LS | ST | S

Role

|SalePrice

SecuritySystem

Stock

|TransportCom

User

Vendor

da || OV = || = | LI BRI ]| W

Classifier frequency

|Classiﬁer type

Frequency

<ACTOR>

26

<UNTYPED=>

65
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Patterns

Message sequences

” Message Message Occurence HDiagram name
[Pattern addPurchaseOrderltem -> ||searchVendor 2 H
[Pattern [addRequirementProduct [ lcheckStock |3 I
Pattern [addVendor > |[selectProductRequirement 2

addVendor B 1 Chain26
[Pattern “delaeCategoty “-> “]istCategory ||2 “
[Pattern  |[deleteProduct [ |fistProduct 2 Il
Pattern |[deleteRole [= stRote I I
[Pattern [[aeteteSatePrice = JfstProduct I I
Pattern |[deleteUser = stUser |2 Il
[Pattern “editCategory JI-) Hlis!Category ||2 “
[Pattern HedaCustome( H»> H]istCustomer ||2 ”
[Pattern  |[editProduct = JfstProduct I I
[Pattern [[editRote = stRote 2 I
[Pattern HcdilTransportCom “-> [[JistTransportCom ||2 “
[Pattern Hed'aUser H-> “]istUset ||2 “
Pattern [[editVendor [+ fstVendor 2 Il
Pattern [getDetat > |[selectProductRequirement 2

|lgetDetai > ||checkStatusPurchaseOrder 1 Chain52
Pattern  |[getProduct > |fistProduct B

|[getProduct > |[checkStock 1 Chainss

|[getProduct > ||selectProductRequirement 1 Chain49
[Pattern ”listCaxegory -> ” 2

[stcategory > |[tistCategory 1 Chain29

[stcategory > [[tistCategory 1 Chain30
[Pattern [[stProduct ER n

[[stProduct > |[listProduct 1 Chain24

[[stProduct > |[listProduct 1 Chain25
Pattern [[listRole El 2

[fistRole > |fistRole 1 Chain17

[fisRole > [fistRole 1 Chain18
[Pattern [[stUser ER 2

[[stUser > |[tistUser 1 Chain14

[[istUser > [[tistUser 1 Chain15
[Pattern [[setRote = JiEndUser 2 I
[Pattern setStatus > |[tistProduct 2

setStatus > |[checkStock 1 Chaind§

setStatus > |[istCategory 1 Chain30

setStatus > [[tistRole 1 Chain18

setStatus > [fistUser 1 Chain15

setStatus > |[searchVendor 1 Chain50

setStatus > |[selectProductRequirement 1 Chaind9

setStatus > |[selectPurchaseOrder 2 Chain51

d’
JeUUN 41
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Classifier frequency

204

Classifier type Frequency
<ACTOR> 9
<UNTYPED> 39
Patterns
Message sequences
“ Message Message Occurence Diagram name
HPattern addInfo -> ||searchCustomer 2
I
[Pattern [addlnfoDetivery [= lsetectSateOrder B I
|
[Pattern |[addQuotationltem = |addQuotation |2 [
I
Pattern addSaleOrderltem -> |[searchCustomer 2
addSaleOrderltem -> ||searchProduct 2 Chain34
Pattern [addSateReturnltem [> " |lsearchSaleOrder |2 |
|
[Pattern [[changeStatusSaleReturn [> |jscarchSaleOrder 3 |
I
Pattern |[getSateOrder > |[searchSaleOrder 2
[[getSateOrder > |[selectSaleOrder 1 Chain37
Pattern [[eetSatePrice > |[[searchProduct 2
[[getsatePrice > |[addQuotation 1 Chain32
Pattern searchSaleOrder > 2
searchSaleOrder -> |searchSaleOrder 1 Chain40
Pattern setStatus -> ||searchSaleOrder 2
setStatus searchCustomer 1 Chain35
setStatus searchProduct 1 Chain34
setStatus selectQuotation 2 Chain33
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Statistics
Number of asynchronous messages: 70
Number of synchronous messages: 10

NMethod frequency

ANIethod name Frequency
addBillingNote 2
addInfo

addStock
adjustedStock
calculateDifference
changeStatus
checkStock
confirmStock

decrease

decreaseVolume

genReport
cetBillingNote
getDetail
setProduct
getPurchaseOrder
getPurchaseOrderltem
getSaleOrder
cetSaleOrderltem
getSaleReturn
setStock
printBillingNote
printCreditNNote

PN I (SIS R R N (N (SRR (S

printReceipt

receive

searchBillingNote
searchBillingPeriod
searchPurchaseOrder
searchPurchaseOrderItem

searchReceipt
searchSaleOrder
selectBillingINote
selectProduct
selectSaleReturn
selectSaleReturnltem
setStatus

lupdate
updateStock

SR R N S S A Y e Y G A S )

Classifier role frequency

Classifier role Frequency
ARSystem 6
BillingNote
CreditNote

Product
PurchaseOrder
PurchaseOrderltem
PurchaseSystem
Receipt
ReportSystem
SaleOrder
SaleReturn
SaleReturnltem
SaleSystem

Stock

N I Y Y S S S

WarehouseSwvstem
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Classifier frequency

206

Classifier type Frequency

<ACTOR> 13

<UNTYPED> 42

Patterns

Message sequences

” Message Message Occurence ”Diagram name

[Pattern addinfo > |[searchBillingNote 4 |

I

[Pattern [[adjustedStock [=setectProduct 2 |

l

”Pattern HdecreaseVohlme “—> ||seatchSaleOrde( “2 ”

l

Pattern [l_genRepoﬂ > " 4
[[genReport > |[genReport 1 Chain39
[[genReport > |[genReport 1 Chain60
[[genReport > |[genReport 1 Chain61
“genReport > ”genRepoxt 1 Chain62

Pattern [[getDetail > |[selectSaleReturn 2
[[getDetail scarchBillingPeriod 1 Chaind2
|[getDetail > |[searchReceipt 1 Chaind4

Pattern [[getSaleOrder > |[addBillingNote 2
[[getsateOrder senReport 1 Chain39
[[eetSateOrder searchBillingNote 1 Chaint3
|[gctSateOrder scarchSaleOrder 2 Chain34

Pattern [[getStock > |[setectProduct 2
“getStock -> |selectSaleReturn 1 Chain36

Pattern |[printBitlingNote [+ addBitiingNote 2 |

|

Pattern searchBillingNote > 2
searchBillingNote searchBillingNote 1 Chain45
searchBillingNote searchBillingNote 1 Chain46
searchBillingNote searchReceipt 1 Chain44

Pattern |[searchPurchaseOrderltem [>[searchPurchaseOrder 2 I

l

Pattern setStatus -> ||searchBillingNote 4
setStatus addBillingNote 2 Chain43
setStatus searchPurchaseOrder 1 Chain55
setStatus selectSaleReturn 2 Chain56
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Statistics
Number of asynchronous messages: 111
Number of synchronous messages: 8

NMiethod frequency

NIfethod name Frequency

addCar 1

addCustomer

addUser

calculatePrice

calculate TotalAmountF orCloseJobBeforeDue
changePassword
checkOldPassword
checkPassword
closeBeforeDue
closeJobBeforeDue
confirmJob
confirmToPostponeJob
deliverCar

findCar

findCustomer
[findCustomerForCar
findDetailF orOpenJob
findEmployvee

lfindJob
findJobBvLicenseNo
findJobDetail
ifindl_astedJob
[findMaintenanceJobltem
[EndModelForCar
[findRole
findServiceInformation
findUserBvFirstname
findUserByLastname
getJobDetail
getRelatedPart
getUserRole
hasAirFreightPart
isAirFreightPart
isDuplicate
isDuplicateEmploveeID
isDuplicateUsername
listAuthorization
[istTobItem
[istPartThatHasWarranty
[istPartTsea
listWarrantvPart

login
logout

new
openJob

receiveCar

ireceiveCarF orAirFreightJob

rejectJobltem

resetPassword

setLogin

setlogout
sumAmount
updateCar

updateCustomer
lupdateUser
~alidateNewPassword

S S S Y N Y S S R R R A Y e N R R R Y S Y S A S S S S S S Y I Y R S Y S A Y S S S S Y Y S S S Y Y
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Classifier role frequency

Classifier role Frequency
|Authoization 1
Car 8
Customer 6
|[Employvee 8
Tob 16
Jobltem 11
Model 2
Part 1
[PartUsed B
Role 3
ServiceCustomerSystem 22
UserManagementSystem 8
Warranty 2
Classifier frequency
Classifier type Frequency
<ACTOR> 30
<UNTYPED> %
Patterns
Message sequences
Message Message Occurence Diagram name
Pattern lculatePri > |[calculatePrice 3
calculatePrice > 1 |Automobile11
Pattern | deliverCar -> ||deliverCar 2
deliverCar > 1 |Automobile23
Pattern dCustomer -> |[findCustomer 2
findCustomer > 1 |Automobile03
{findCustomer -> |(findDetailF orOpenJob 2 |Automobile08
Pattern dJob > |[findJobDetail 3
[indjob = 1 [Automobile15
[indjob > |findJob 1 Automobile15
[indJob > |[findJobByLicenseNo 2 [Automobile16
Pattern _|[findJobDetail =10 |5 I
Pattern _|[findMaintenanceJobltem |[= |[fndDetailForOpenJob |2 I
Pattern |[getobDetail > |[findJobDetail 3
|[getiobDetail = 1 [Automobile17
[getiobDetail > ||getTobDetail 1 Automobile17
Pattern  |[getRelatedPart [ |[detiverCar B I
Pattern |[listAuthorization = fiogin 2 I
Pattern _|flistobltem > |[findJobDetail 3
[[istiobltem > |[findDetailF orOpenJob 2 Automobile08
|[tstobltem > |[getiobDetail 1 [Automobile17
Pattern |[listPartUsed > |[findJobDetail 6
[stPartUsed > |[getiobDetail 2 [Automobile17
Pattern frejectlobltem -> |[rejectlobltem 2
[rejectiobltem - 1 |Automobile13
Pattern |[sumAmount [ |[calcutateTotalA ForClosel. Due 2 I
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Statistics
Number of asynchronous messages: 88
Number of synchronous messages: i3

NMiethod frequency

ANIethod name Frequency
addNoreJobltem 2
addMorePart
isnNMechanical
assignMechanicalWhenCompleteJobltem
calculateSchedule
determineJobltemAndPartUsed
determine TargetedFinishDate
determine TargetedFinishDateF orAddMoreJobltem
endAddMorePart
endJobltem
findJob
findJobDetail
findJobltemSummary
findNlechanical
findNextJobltem
findNextOpenJobltem
findOpenJob
findOperationMaster
lEindPart
findPartRequisition
findPartRequisitionDetail
getJobDetail
getOperationType

getResponsibleNlechanical
hasNMatchedSkill
ListAlINIechanical
[istAllOpenJobltem
Ih'stclo sedJobltem
[istTobItem
[liseVIechanicalBy Skl
[listPartR equisitionItem
[istPartUsea

[tistSicn
ListWorkingJobItem
new

openPartReturn
postponeJob
returnPart

~iew Schedule

(o R S A S A A R e el 2 A e el e Y A ST ST A G G R

[
L)

LN N

Classifier role frequency

Classifier role Frequency
Job 14
Jobltem i3
Nechanical
NechanicalSystem
OperationMaster
OperationType

]
™

Part
PartReqguisition
PartRequisitionltem
PartReturn
PartReturnltem
PartUsed

Skall

LY G I R A
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Patterns

Message sequences

210

“ Message Message Occurence Diagram name
Pattern addMorePart -> |laddMorePart 2
addMorePart > 1 |Automobile38
Pattern assignMechanical -> |lassignMechanical 2
assignMechanical > 1 |Automobile34
assignMechanical -> |lassignMechanicalWhenCompleteJobltem 2 |Automobile37
Pattern endAddMorePart -> |lendAddMorePart 2
endAddMorePart -> 1 |Automobile39
Pattern endJobltem -> |lendJobltem 2
endJobltem -> 1 |Automobile35
Pattern |[getiobDetail > [[getiobDetail 2
“—getJobDetaﬂ -> ”— 1 |Automobile43
[[getiobDetail > |findJobDetail 1 |Automobile29
Pattern |[hasMatchedSkill [ IlistMechanicaBySkit I |
|
Pattern |listAllOpenJobltem > |[calculateSchedule 2
[[statOpentobltem > |[iewSchedule 2 [Automobile44
Pattern _|fistClosedJobltem [+ |lfindJobltemSummary 2 |
[
[Pattern |[istParRequisitionltem > [fadPartRequisitionDetai 2 |
I
Pattern [fistPartUsed > |[findJobDetail 2
[[stPartUsed > [[assignMechanicalWhenCompleteJobltem 1 |Automobile37
[[tstPartUsed > |[getJobDetail 1 Automobile43
Pattern  |ftistSkil > |[calculateSchedule 2
[[tststein > [[getResponsibleMechanical 1 [Automobile36
[[tstsin > [[viewSchedule 2 Automobile44
Pattern _|fistWorkingJobltem > |[calculateSchedule 2
[[stWorkingTobltem > [[findJobltemSummary 2 |Automobile43
”list\VorldngJobItan - ”viewSchedule 2 Automobile44
Pattern Inew -> |laddMoreJobltem 2
Inew -> |laddMorePart 1 Automobile38
Inew -> |lassignMechanical 2 Automobile34
Inew -> |lassignMechanicalWhenCompleteJobltem 2 |Automobile37
Inew -> ||determineJobltemAndPartUsed 2 Automobile26
Inew -> |lendAddMorePart 2 Automobile39
Inew -> ||lopenPartReturn 2 Automobile41
Pattern |jretumPart = [[epenPartRetum 3 I

ANA U- 132 HANTIALNUNNTLAIUTVRITEUUT 44 (7D)



211

a
IEUUN 45
- -
Statistics
Number of asvnchronous messages: 73
Number of synchronous messages: 4

NMethod frequency

Nlethod name Frequency
addModel 1
addOperationMaster

addPart

assignSkillA ndMinimum Workhour
calculate AdditionalWageRate
configure AdditionalWageRate
delete
ifindMechanicalByFirstname
ifindMechanicalByL astname
findModel
findOperationMaster
findOperationType

ifindPart
findPartByDescription
findPartByDiscountFlag
findPartBvPartNo
findPartBvPartTvpe
findPartByWarrantvPeriod
findPartRequisition
lfindPartReturn

ifindR equisitionDetail

findR eturnDetail
getRelatedPart
getReleasePart
getStandardWorkhour
isDuplicate

listAlNIechanical
listFinishedJobltem

listPartR equisitionltem
listPartReturnltem
listShouldBeOrderPart
listSkill

new

R R 0 ([ L[| R || B[ 0 ([ [ = || b [ 09 [ 10 || 1t || 1t

receivePart

receivePartReturn

releasePart
saveOrderPart

setPrice

updateNModel
updateOperationMaster
updatePart

(SN NS R I {RENy | NG | R N | USSR R | R [T (N | USRI S R (T N | R [ SR | SR ()

[FAINS
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Classifier role frequency

Classifier role

Frequency

Jobltem

MasterSystem

Mechanical

Model

OperationMaster

OperationType

Part

PartRequisition

[PartRequisitionltem

[PartReturn

[PartReturnitem

Skill

'WageSystem

'WarehouseSystem

Classifier frequency

Classifier type

Frequency

<ACTOR>

28

<UNTYPED>

67

Patterns

Message sequences

212

” ”Message

“;\Iessage

Occurence

”Diagram name

”Pattern ”ﬁnd'Part

-

[findPartByPartNo

[Pattern [fadParByPartNo

|

”Pattern ”KstPaxtRequisiﬁonItem

[[findRequisitionDetail

[Pattern [tstPartReturnltem

|[findReturnDetail

Pattern [iststcin

[Jiststen

[tstsin

I

Automobile49

Pattern receivePartReturn

receivePartReturn

receivePartReturn

|Automobile67

Pattern releasePart

releasePart

releasePart

|Automobile65
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FJEUUN 46
Statistics
=~ it <f > s =2 167
™ 15 of syex = 1=

Nferthod frequency

Merthod namo

Froguemes

|accep=

accepsO

camacel

cancelServics

changcf’ﬁssvuofd

JoheckTO

JeheckOldP assword

choos=CallDoc

chooz=Emp

chooz=Mewbamp

choos=1cxn

clos=Job

o3 eate

—lJPPgWM‘ﬂnOJlJi—:LMNI-‘H‘II-lJ—G'hhHMNl.l-‘-DJDJMP'AN;#NlJ-lJP:&hWHH-—th‘MF‘H:Hhaww‘hi‘wﬂlu
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Classifier role [requency

|Classifier role | Frequency |
[AccomSerice | 2

|Activity Tape | 2

[AdvicaSanice [ 2 I
[ParaRars | 3

[Enployee | 9 .
|IobOrder | 6 J
| =T —— | 21 ]l
[fameL | 4 |
[RemstySace ] 2 ]
[Requirement | 4 |
[Rote ] 2 '
SecuritySystem [ 3

|Service | 2

ServiceRars ] 1 I
[Feams [ B ]I
|Zranster | 1

|Usex | 3
[ForkdonSstem | o I

Classifier frequency

[Classifier tpe Frequescy ]F
[<AcTOR> 30

[<=NTYPED- §7
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Patterns

Message sequences

[Messnge T [Piessaze [Occurence [Diagram aame
Pattern ] = 2
[Pattern [RadAccountService =1 B Il
[Pattern = Jfe=n B I
Pattern I [>_JladdAccountService I3 I
[Pattern [addRate = Jlaaa I+ Il
[Pattern J[chooseCalDoc = l[search I Il
[Pattern J[chooseNewEmp = Jscarch [B Il
[Pattern [[ehooseTeam = Jbearen 2 I
[Pattern [Besen > Jsearch = i
[Pattern [create > [addAccountService 7
[create > J[addActType 1 [Tax12
[create = |[addDataRate 1 Tax22
[create = |jaddEmp 1 Tax1s
create > |laddTeam 1 Tax16
create = |search 1 [Taxas
[create > |search f [Taxa7
[Pattern [GelereDaraRate [=_Ifearch Iz Il
Pattern [editactType = Jlscarch B Il
E:nar— [cditDataRate = [scarcn 2 Il
[Pattern [cawo = Jfearch 2 Il
[Pattern [FiName = |fearch |5 Il
[Pattern [editPrice = Jisearch Iz Il
[Pattern [editRangeLine = search [ Il
[Pattern |[editRangePrice > lsearch 2 Il
Pattern [editServiceRate = Jscaren |2 I
[Pattern [editTeam [ Jscarch Iz I
[Pattern [[e=tAn [ Jscarcn |2 Il
Pattern festAlRange = Jkemen 3 Il
IE’“'"' leetEaw = Jsearch 2 Il
[Pattern |[getiOStatus > leetWorkioad Iz I
[Pattern [[getOidTeam = Ifearch 2 Il
[Pattern |[getTeam |[> l[search s Il
Pattern [e=tTeamEmp > fscaren |5 Il
[Pattern == = carch B Il
[Pattern fscaren = s 2o
search = 1 [Tax10
ey = 1 Tax11
= = 1 [Tax12
search -> 1 Tax13
[search = 1 Tax15
ey B9 1 [Tax17
[scarch = 1 Tax19
scarch B 1 [Tax20
search -> 1 Tax21
scarch -> 1 Tax23
=7 > 1 [Tax23
=y B3 1 [Taxa3
[search _ S it Taxas
[search B 1 |[raxas
[scarch = [t [Taxi6
=y = 1 [Taxa7
search = 1 [Taxas
i = 1 [Taxa9
search -> 1 Tax51
search -> ‘addEmp 1 Tax18
Pattern [setAuthorize > |searchUser 2 Il
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SYUUN 47

Statistics

Number of asynchronous messages:

Number of synchronous messages:

Method frequency

Method name

Frequency

addCus

1

addPrice

addServiceLine

approve

cancel

cancelReq

checkActStatus

chooseService

confirm

[PV e N LIS | S S | US| RS S

create

—
n

createAccReq

createAdviceReq

createPayment

createRegisReq

createReq

createSL

createServiceLine

delete

dropServiceLine

edit

editCus

|getAIl

”getAl]RI

| | getAllTvpe

| | getApprove

|| getCalDoc

| I getPrice

|| getRate

(=
("]

||getSetvice

getServiceLine

newContract

newPayment

b b2 OVl =

search

(]
2]

setAmount

setNewTerm

setPayTimes

update

| =] &
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Classifier role frequency

Classifier role

Frequency

[AccountQuotation

AccomtService

[AdvizaQuatasian

[AdvizaSanice

Comnct

| Contractinsralmens

JC:sma

Quetation

eRate

[Rewstry st athreet

[RemstryPaymacan

IBcgstuomloo

ilRegi«rySem'ce

—l o v ] o] ] ] -] -

|Requirement

SaleSyzzem

Service

=
wl =

ServiceLme

|ServiceRate

tallca

Classifier requency

Classifier bpe

Frequency

|<ACTOR>

14

<UNTYPED:>
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Patterns

Message sequences

Message Messago ]:O“m_vnu I{Diagraln name
Fattern ‘appeove > |search |8 Il
Pattern |chocseService I [seeech 6 1|
Pattera [t F_ == B ]
Pattern create > search s
create |addCus 1 Tax29
Fatter [ercateReq = et 5 I
Patteru createSL [z Je=ct 5 I
Pattern dekte [F>lscarct 2 I
[Paer deopSenicl e > ot E |
Pattern |edz [l feearch |2 I
Fattera [setATL | 17 I
Patteru [petAdType [l et I ]
Pattern |petCaDoc [l [ecenck: [ I
pators e 5 et E I
Fattorn getiare > feemets 3 I
Pattern [getSeniceline | I3 I
Pattern [nenCoomact = ek B Il
Pattern fnenPayment [ scorct 2 I
Pattern saarch Ilie-u [li
cearch > .I Tax26
search > 1 |rax27
cexrch > 1 I8
sexch > 1 Taxi0
semch e 1 Tax31
semch > 1 Tax32
seach - 1 Tax33
semch > 1 |Tax3s
search > 1 Tax3s
saarch > 1 Tavi6
csarch > .l Tax37
_{semch > {r |[Tax38
sexch > 1 lxx39
Pattern [setAmount = =<t I3 J
Pattern [setPary Taeses [l lscenct |2 I
Pattern [opdare [l-= Jocaech I I
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- -
Statistics
Number of asynchronous messages: 272
Number of synchronous messages: 10

Method frequency

Nethod name Frequency
addBlacklist 7
approveCheck 8
choosePaymentType 12
chooseTax 3
comment -
correct 4
create 10
createAct 1
editAct -
getAct 3
getAllAct 4
getAllType 1
getCon 4
getl 1
getINL 8
getP 3
getPM 3
getReq 1
getSL 6
getTeamJO 1
issuelnvoice 12
”issueReport 3
”issueTax : L
pavTax 4
receive 14
recordComplaint 3
recordTax 3
remind 7
search 6
searchAct 12
searchCheck 6
searchCon 15
searchCus 6
searchl 20
searchIJM 12
searchJO 7
searchP 12
searchPNL 12
searchRP 12
searchReq 12
searchSL 6
searchTeamJO 1
troubleCheck 8
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Classifier role frequency

IClassiﬁer role

Frequency

|AccountSystem

8

|Activity

ActivityTvpe

CheckRecefve

Complaint

Contract

Customer

Invoice

JobMonth

JobOrder

Payment

PaymentSystem

Receipt

RegistrvPayment

Report

Requirement

ISeﬂ-‘iceLine

|Tax1nvoice

|TaxReceive

=l = )=o) || a| o || O ]| =t =] &

Classifier frequency

Classifier type

Frequency

<ACTOR>

14

<UNTYPED=>

81
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Patterns

Message sequences

” Message Message Occurence Diagram name
[Pattern addBlacklist > |[search 7
I
”Pattern HappmveCthk ”-> ”search ”8 “
Pattern choosePaymentType -> ||search 7
choosePaymentType -> ||searchAct 5 Tax58
Pattern HchooseTax “-> ]|searchJM “3 ”
I
”Pattern “comment “-> “searchTeamJ o) “4 “
|
”Pattern Hcon'ect ]|-> ]|searchTeamJ0 ”4 ”
I
[Pattern create -> |lsearch 5
create -> ||searchAct 2 Tax58
create ->  ||search]M 1 Tax55
create ->  ||search]M 1 Tax59
create ->  |lsearch]M 1 Tax60
Pattern HeditAct ]|-> ]|searchAct ”4 ”
I
[Pattern “getAct -> ||searchAct 2
[[getact > [searchTeamIO 1 Taxs6
Pattern [getAnact > [searchim 3
H‘getA.I]Act -> |lsearchAct 1 Tax58
”Pattern getCon [ lsearch e |
Pattern [[eetnv > [[searchiM 4
“geﬂ'.\d -> ||searchAct 1 Tax54
H_geﬂ_\/[ -> ||searchAct 1 Tax57
et > [lsearchAct 1 Taxs8
[[eetrm > |[searchTeam]O 1 Taxs6
”Pattern et [ Jlsearch B |
”Pattem [getPM [ Jlsearch |} I
- B e 5 u
[Pattern [issuelnvoice [ Jlsearch r2 |
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Pattern "tssuccho:t ”—) “seafchJM ”3 ”
Pattern ”payTax ”-) HsearchAct ”4 ”
Pattern ||1ece|ve ”-) "swch “14 ”
Pattern ”recordCompIaint “-> “searchJM ”3 ”
Pattern ||1ecordI‘ax ”-> ”seardJJM ”3 ”
Pattern ||1emmd ”.> “search ”7 ”
Pattern [0 = 3 I
Pattern searchAct -> |lsearchAct 6
searchAct -> 1 Tax54
searchAct > 1 Tax57
searchAct > 1 Tax38
searchAct -> |[searchTeamJO 3 Tax56
Pattern "searchChedc ”—) “search ”6 ”
Pattern ”searchCon ”-) Hsearch ”15 ”
Pattern "swchCus ”-) ”swch “6 ”
Pattern ”searchl “-> “search ”20 ”
Pattern search]M = 4
search]M -> ||searchAct 1 Tax54
search]M -> ||searchAct 1 Tax57
search]M ->  ||searchAct 1 Tax58
search]M ->  |[search]M 1 Tax53
search]M -> ||search]M 1 Tax55
search]M ->  |[search]M 1 Tax39
search]M ->  |[search]M 1 Tax60
search]M ->  |[searchTeam]O 1 Tax56
Pattern searchJO -> ||search]M 4
searchJO -> ||searchAct 1 Tax54
searchJO -> ||searchAct 1 Tax57
searchJO -> ||searchAct 1 Tax58
Pattern “searchP “-> ilseafch ”12 ”
Pattern ”searchPM “-> Hseatch ”12 ”
Pattern ”searchRP ”-> “search ”12 ”
Pattern ”searchReq “-> Hsearch ||12 ||
Pattern ”searchSL ”-) ilsearch ”6 ”
Pattern IltruublcCheck ”-> "search "8 ”
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a
IEUUN 49
Statistics
Number of asvnchronous messages: 98
Number of svnchronous messages: 11

NMethod frequency

Nlethod name Frequency

addA citivity

addComment

addTrainingCourse

approve
approveParticipant

approveRegistration

approveTraining

assignQuestion
assignTrainer

cancelRegistration
checkedParticipant

create

createA citivity

createChoice

createCourse

createEvaluate
createEvaluate Answer
createEvaluateForm

createQuestion

createRegistration

create Trainer
edit
editA citivity

editTrainingCourse
evalhiate Answer
evaluateCourse

find A citivity

findA citivitvR egistration
find A ctivity

findCourse
findQuestion

findRegister
findStudent
findTrainer

find TrainingCourse

[joinA citivity

register

registerCourse

requestReport

setAcitivitvRegistration

setCourseRegistration

setRegistration
showEvaluateCourse

showParticipant
showUnapproveAcitivity

(R[N (2P (A (S (A (S (R V7 (P (V7Y (S R (T (S (S (PR S (PSR N (Y (V83 ([ (Y [
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Classifier role frequency

Classifier role

Frequency

Acitivity

6

AcitivityRegistration

AcitivityRegistrationContainer

ActivityCatalog

ActivitySystem

e NN (RSN S

Choice

Course

CourseCatalog

EvaliateForm

Evaluation

EvaluationDetail

Question

QuestionCatalog

StudentCatalog

Trainer

TrainerCatalog

2| e | o] e || e || e || || GO | GO || =

TrainingRegistration

[F%]

TrainingSystem

—
o

Classifier frequency

Classifier type

Frequency

<ACTOR>

17

<UNTYPED=>

69
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Patterns

Message sequences

225

“ Message Message Occurence ][Diagram name

[Pattern approveParticipant > |[showUnapproveAcitivity 3 I

l

Pattern approveTraining -> |lapproveTraining 2
approve Training -> 1 Student25

Pattern “assignQuesﬁon ||-> ||ctea1eEvalna!eFoxm ||4 ||

[

Pattern assignTrainer -> |laddTrainingCourse 3
assignTrainer -> ||editTrainingCourse 3 Student19

Pattern cancelRegistration -> |lcancelRegistration 3 ||
cancelRegistration -> 1 “Student23

Pattern [[checkedParticipant = lshowParticipant [[a |

[

Pattern create -> |laddTrainingCourse 2
create > ||addAcitivity 1 Student09
create > |lcreateEvaluateForm 1 Student22
create -> ||createQuestion 2 Student18
create -> |joinAcitivity 1 Student12
create ->  |[registerCourse 1 Student21
create -> |lshowEvaluateCourse 2 Student24
create -> ||showParticipant 1 “Studentl3

Pattern ucreateChoice ||—> ||crea£eQuesﬁon ||3 ||

I

[Pattern [[createEvatate = [showEvatuateCourse |2 |

l

“Paﬂem “createEvahmaAnswer ||-> ||showEvahmaCowse ||3 ||

I

Pattern createEvaluateForm -> ||createEvaluateForm 2
createEvaluateF orm -> 1 Student22

Pattern setCourscRegistration > [[setCourseRegistration 2 |
setCourseRegistration > 1 [[Student20

Pattern |[setRegistration [= [setAcitvityRegistration |2 |
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a
IEUUN 50
. .
Statistics
Number of asynchronous messages: 56
Number of synchronous messages: 26

Method frequency

Method name Frequency
applvAvailableJob 5
applyJobRequest
assignStudentSelection
confirm

confirmAssignJob
confirmSelection

create
createAssignJobDetail
createAssignJobDocument

[ [N | S [N Y

-
(8]

createCompany

createJobCatagory
createJobReply

createJobRequest

createManualRequestJob

createReplyManualRequestJob
createRequestF orAvailableJob
createSendStudentl etter
findAssignJobDetail

I |ﬁndAssiglJ obDocument
|[fndAvailableJob

| |ﬁndC ompany

I |ﬁndC ompanyType

I Ifde obPosition

|[indJobReply

| |ﬁndJ obRequest

I |ﬁnd.\4anua.|Reque stJob
|[fndStudent

getAllCandidate
manageAvaibleJob
SendStudentLetter

SR I (RVSH SN S N S I RN S S0 S

b [ s || b= f] A

reject

rejectAssignJob

replyF orManualRequestJob

replyF orManualRequestJobCategory
requestF orAvailableJob

requestF orIndividualJob
requestReport

selectStudent

el Rl R (Rl (LR (RS IR G (Rl ST | IVSH RV R (S (RS

setStatus
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Classifier role frequency

227

Classifier role

Frequency

ApplvJobRequest

2

AssignJobCatalog

AssignJobDetail

AssignJobDocument

AvailableJob

Company

CompanvCategory

CompanvTvpeCategory

bt (U | W || D || ke [ D ] W

InternshipManagementSystem

(=
o

JobCatagorv

JobReply

JobRequest

ManualRequestlob

ManualRequestJobCatagory

ReplvManualRequestJob

SendStudentl etter

SendStudentl etterCategory

StudentCatalog

(OSN[RS [ OSH |RVVR (VNS | US| 8]

Classifier frequency

Classifier type

Frequency

<ACTOR=>

14

<UNTYPED=>

61
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Patterns

Message sequences

“ Message Message Occurence Diagram name

Pattern lapplyAvailableJob -> |lapplyAvailableJob 4
applyAvailableJob > 1 Student37

Pattern |[assignStudentSelection [+ |[setectStudent 2 I

l

Pattern create > ateJobReply 2 ”
create > |[applyAvailableJob 1 [Student37
create -> ||createCompany 1 ||Student34
create -> |lcreateJobCatagory 1 ||Student32
create -> ||createSendStudentLetter 1 Student41
create -> |lmanageSendStudentLetter 1 Student42
create -> |ireplyForManualRequestJob 1 Student33
create -> |ireplyF orManualRequestJob 1 Student44
create -> |requestForAvailableJob 1 ”Student35
create -> |IrequestForIndividuallob 1 ”Student43
create -> ||selectStudent 1 ||Studeut38

Pattern  ||createJobReply > |[createJobReply 3 [
createJobReply B 1 [Student36

Pattern |[createReplyMamaRequestiob [+ TreptyForMamalRequestiob 2 I

l

[Pattern [[findJobReply [+ [setectStudent 2 |

I

[Pattern [[findManualRequestlob [ |lreplyForManuaRequestiob 2 [

l

[Pattern [[getAliCandidate [ setectStudent [3 |

I

[Pattern  |[manageAvaibleJob [ I[createlobReply [5 I

I

“Pattern “replyForMamlalRequestJob ||-> || ”2 ”

l

“Pattem ﬂzeplyForMamlalRequesﬂobCategory ||-> ”replyForMamlaIRequesﬂob ”2 ”

[
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