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# # 4782478626  : MAJOR BUSINESS SOFIT'WARE DEVELOPMENT

KEY WORD: SOFTWARE READING TECHNIQUES / SOFTWARE INSPECTION / UML
UMAPORN NINAVA : AN EXPERIMENTAL COMPARISON OF SOFTWARE
READING TECHNIQUES FOR OBJECT-ORIENTED DESIGN DOCUMENT
INSPECTION. THESIS ADVISOR : ASST. PROF. ASSADAPORN
SAPSOMBOON, 213 pp. ISBN 974-14-2057-9.

The purpose of this research is to compare the efficiency and the effectiveness of Object-
Oriented design document inspection and the effectiveness of false positive removal between 2
software reading techniques forObject-Oriented design document inspection: Object-Oriented
Reading Techniques (OORT) and Checklist-Based Reading (CBR). A design document in this
research is a set of UML diagrams consisting of Use Case Diagram, Class Diagram, Sequence
Diagram and State Machine Diagram, Inspection processes studied in this research include only

three stages: Overview, Preparation and Inspection Meeting.

This research is an experimental research in alaboratory. Subjects are students in Master
Degree already taken a class in Object-Oriented design and helding a-Bachelor Degree related 1o
computer science. Thereare 48 subjects it the Préparation process, and are divided into groups of
3 in the Inspection Meeting process. Therefore, there are 16 groups in the Inspection meeting

process.

The results-indicate that the Object-Oriented Reading Techniques (OORT) is not more
effective or efficient than the Checklist-Based Reading (CBR).in software inspection of Object-

Oriented design document. However, there is 1o difference in the effeetiveness of false positive

removal between Object-Oriented Reading Techniques and Checklist-Based Reading.
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STRAT

1.1 anuihanuazanudnngveailaym

11.|i]uqﬁuﬂ11ﬂ1asnﬂﬁ'rm’u1‘!*§ﬁtﬁuu1n#u Midufindnaaveraunaiiniludes
wanxedlai AR IIReIn17v8agnA (Requirement) ite 1 ansnegsenluanai
finsuveiugeld Snfumaiimfnaatojilssdi hitawime lavegnd wain
FeamindnvesgniAedeaniaseniuadfiinunin (Quality) (O’Regan, 2002) Tat Juran
(1951) fiomdrihqan 13 qanmdeanuminsaudmiuns 14 (dadalu 0°Regan,
2002) 1Az Crosby (1980) TritiowrigainmAsamdeandesfiunnudeanisvegnd (619
#1411 O'Regan, 2002) SiuluntsndnsenduaSsididesiinsnuguaunimues
o (Software Quality Coatrol) ile I Idvend 7T rerndeaiunIndesns vesgnd
unztmnzanlums1¥am

FEmanilaninlseiminmuaslszimian lunrnunuanimeessediaide ms
as0AeUeNANIT (Software Inspection) (Sabaliauskaite DZAE, 2004) N1TATIVABY
wordniieiunssuumsiidita vt lAnmmsidnndinsanumuIse (Capability
Maturity Model Integration: CMMI) fimiualiiiifunszanumswilsdaudsz#y 3 veadamm
Taonsasvmeyiimsesnuuiuiiniseenuun 1dassaum ke an I ave NI
wie'li tazmnhamewerdiinawgndesnsaani Iweeninn1ie i (Camegic
Mellon Software Engineering Institute, 2002)

ﬂTE'I.ITI-IﬂTIHﬁ‘IHIEHﬂﬁﬂ??ﬁﬂﬂll'ﬂﬂﬂ%ﬁﬂ{ﬁﬂ f'l"l'ﬁ'ﬁ‘l.l“ 'liﬁ'!.lﬂ“ilﬁﬂ (Delect
Detection) 91NMIATINABUBNAITAN (MU BAAEHFAIRNUdB NG we AT
(Requirecment Document) BAMmEIaAINT eentuuye AT (Design Document) lﬂﬂﬁﬁﬁqlg
Tun1inageuyadding (Test Document) Samten1sas9en Tal5uns (Code) teriuinuns
iSadBrnNIBaMa NI (Broy AT Denert, 2000) msarTIsaeuverduansadud i A
qunmyasrerding i bildithinsdiagunmyesifannverding nisasaemey
sordfiidonte runsoasreumafumTaunnine IdRaATuAB LR YBIN T AN
yoAIF FansasvaeusadAIn TR AT UABLR T BB NIIITENAIIT (Software
Design) Tufianisasasaeuenmsuaainsesniuuyerduad iissninluniadum

deunnssniusni luduaeundqueanszsiunsiannyeddadmiviolumsdum



F

{fﬂuﬂﬂfmﬁqqﬁu (Fagan, 1976; Laitenberger UDEANE, 2000; Broy 0% Denert, 2000; Biffl
A Halling, 2002; Sabaliauskaite UAZANIE, 2004) FviuiiesenuuzerALaTiaT i
dianniimsanvreuenmsirasnseenuuuEenAing eas9TeuANgNABIATIAY
seninumsesnuuunAasa U luenasaAInIseBNILUFENAINT 1AZgINBNMISHAAIN G
ssnuuwendiaTnaniugndeanssnmmInIReIn T veagnAmIehi (Travassos iazAiz,
1999) tilefmiadeunmse siterviiasueenhl iilesnindeunwisandrifvznarodiuna
gaendigmidecndatumeunisiann Tusinia Fansud vl uduneuilszri WWonduuas
o101 &8 Talsunsu WWgmin 11 #amuuda (Pressman;1997; Plicoger,1998) UaneniinIg
asrvreuveraiFis wnandtansudlvseldini i Rework) ¥ ¥ oaamidee
Tumsrdnaerdnai’1A (Sabalisuskaite, 2004; Laitenberger A, 2000)

maarsnensadanad onngagas lunsdumnazud ludeunnieg 140
Feanz 50 - 90 yeateUNNIBIRAN AT BN IS (Fagan, 1986; Gilb U0 Graham, 1993) llag
BaruronAaTME (Net Praductivity) $8802 30 - 50 unzaann lunsnaansienos 10 - 30
(Gilb 102 Graham, 1993) N1INANDIVBATHNDIAAU (Ericsson) UszmaAusing (Norway)
NUIINTATIVNBUBNTISLAAINTEBAULLABNAIITYIeRAI T (Effor)) Tumisnann
awanAiaf 147Bons 20 (Conradi AEANE, 1999) IAZA1MIT0YO4 Briand IDLAME (1998)
seamInisreusenduI iTumeuvesnitee nuLveNRIT Yaelszniasldie
Tunsmageuverinad Taneioieoas 44 vaziinisaseaevaeranai Tasnsaseaoy
Tulsunsu samlszndamidiwlunsnameuserddinifeons 39 nansddoangdedunans
Ttuiinsasisaeuserdnaiuenninicsiodivlsnunimvessedanisudl davoan
al¥nouazszeznalunmiannsenduniandae 3 18 - nsaseaeuenmisuanIng
sonuuuverdanad vinlsendaldnolunsWanngerains Winaniimsavaey
Tilsunsu dafumsasinreugeAI AT URTIAIATUABLYEINI BB NI LTENANIT

7w aoneUrOHAISgnimIeITUAT A TAE Fagan 15iTA 4. 1976 Sand1 s
asrvrsuwerdiniinhimenIuguazlimlzanszraunIRaIYeRALAT (Software
Development Process) (813014 11 Sabaliauskaite, 2004) DA UATUABLNTAT IV
yondT13 6 Sumeudii

1. NMINaAY (Planning) HuduseudmiunaRIn A9 a0 uYENAIR] TAON 3
imuamhiin T ufaveu I fudasanaey (nspector) dnuaszoznnazs I luns

ATITe LY NAIIS



2. matlszauinizi Overview) flusuneulun wargieyoveuenmsagi
i lumansaenenvedsing e lidaisnaeunnaudi lnenas 1dasaiu

3. NSRRI 0N (Preparation) iTusumeniifasismeunsnzmuninenmsi il
asanreumedumdeunnies nanfeilunsasisaeunmzyAAn (Individual nspection)
ifimanniu nnmiuidindeunnies et nnapifeunnisshuilszgudnnia

4. malszyuas19een (Inspection Meeting) i suneud 1 AT ISTe U0
fidou (Author) Fuihudweuenmisiinimsanmey tsrguimiuiensifeunniesi
wuhdeunniesiande linnzfumdeunnieufiu@n nmiuiangudeunnioan:
Yufindeunnieadeds i tudaeui e )

5. nsudlulim Rework) iuiupeuilifiioudladounnissamigasivaen s
nda iy

6. MIARA (Follow-Up) tﬂuﬂfuﬂaur?‘mi'm:r'.m.'rﬂui"tﬁﬁuum’i'lmﬂnmmmf;ﬁ
asseeunda iisoudeonde i

uﬁ‘imnfunau'umm:mwifau%ﬂﬁ'mﬁ:ﬁﬁm uanalsvesmansine
wﬂi'uﬁaﬁﬁifunuum:i'ﬁm?nn (Lailenberger UDZANE, 2000) ﬁ'mﬂu*lfunﬂufiﬁ’nﬁwﬂu
uanzAuAueunwisa luendsidesmsasIsrey Fuiluiaqussasdnanluni
asdemeusending elfienmistiuiiaamgnded (Comectness) AT ABAII (Consistency)
fuena By iR il taeANEINsaNTS 11543 0% (Maintainability) Al
armdangulunissesiunsnlaounlaudly (Laitenberger iazaniz, 2000) i1 Fagan
(1976) amquiﬁnnuﬂauﬂm'aﬁ%ﬁ'uﬁu'lm]"'uaaumsﬂi:xunsﬁ oty
Fumeuntisamion UATINDIINANBIVBNINTOUNNGY (Votta, 1993; Porter HREANE, 1995;
Johnson 1iaZ Tjahjono, 1998) TNyl SaniNavEINTIAS I teweFIT I uduABNTs
szyuasaeaen unzniwuasunsUszguasasaey hildvaohinudeunmseaiuen
TuneunisdamIniia

msinlszAnravsnsasavaeuseniing lusuasunisszpiinaey o
aFoudiousin (1) 8arnrsvealunslizyy (Meeting Gain) sumnoitaunnipiimy
I.ﬂ‘I.lﬁil:-ﬂliI'l'l11.1'51.1'!31.Ii11'!1]'3$1uﬁ'1'm':‘m1.| TasnanBoudiounomsteunnisaludune
madamion Moufuonsdeunniesiuiug sumslizyguaiteaeuinideunwiedlmi
wudinmei uns (2) Gas nsgyelun1slszgu (Meeting Loss) 8unmnaia

" w L w
dounnissinudm@iuaeunsimaion ua hildgniuiniuiudeunnses luduaeunis



izguasnaen Taonsnfouiousonteunniealusuasunssamion fusons
Younwisaludunouninlszyuasivaeudiifeunwisalamoiniehi

snfuamAioluilegiviejalsaduinsiuljalsyingnmmsasirey
g luiuneunssamion Taomsandanlsiidamadelsziminmusanszuounts
Hintounnsedluiuneunisiamion Ensmitsiinn e ofundeunniesly
Fumeums s oniens1¥imaiinnissruaenaia (Software Reading Techniques) (Porter
A Vouta, 1994; Basili inzamz, 1996; Miller Uz, 1998; Regnell unzame, 2000; Biffl
1A% Halling, 2000; Halling a% Biffl, 2001;) matianssmsensuaiilumaiinfivaoiiv
Vsziminavesnsasivmeuseraiad iissnnlumsasasaeudduiuiens (Moderator)
Fuiludriunumsarsaeneziamisun il (Guidelines) Tiudassaen 114
umalumsdnndeuansadlutuaeums samion Taolusnzidideiuneioi
Funeumstumdounmies nas it lunsis s uienmsasgaiinisasseaenluenms ¥
d'luu:|I1l1friﬁf|=1hui=qinunwiuq (Basili nozawz, 1996) Tao Basili tazAus (1996) naN
Jimaiinmssniaerdinfiiumniind nuduseun daniou foiulzdning
(Effectiveness) Tuntsasasreuseraing TashisiwammeTlsunsuniniu Semnsmi
matianmievreraninlFlunsavasmenmisurainsssnuiyaddnag nazienas
519 '188nA20 (Porter AT ANE, 1995; Basili IDZAME, 1996; Fusaro HOXAME, 1997; Shull,
1998; Zhang,1998)

maiiansenaedanai T anisesn TAnawiia mylimve sz
uandeiu matiasioninnFun e e useddiaAsmatianse nanfugw
YBUFNANA (Checklist-Based Reading) n30i3on Tandedumatindiiens (CBR) (Porter UinZ
ABIZ, 1995; Lailenberger 110¥ Debaud, 2000¢ Biffl 1102 Halling, 2002; Sabaliauskaite IAZANE,
2002: Ciolkowski LINZAWE, 2003; Sabaliauskaitc, 2004) Taomaiiail RSN puduuiTieg
Tugtinmaadnfiod (Cheeklis #ithaensinnnay 18/ hily (YesNo Questions)
swmsiommaisinlidaseneimswiesdeamesndeunnsesiaiulaluenmsi
11118379081 (Chernak, 1996) Tﬁl:l'h.ln1:ﬁ'ﬁﬁ"ﬂ%nﬁﬂﬁfumulmiﬁﬁ'flﬁ'&qmu;ﬂuuu
Jufuideamsindnaadhlasvaemenaisey s uaziiiesninuilegiiunisesniuunas
yiawerdiniiFaing (Object-Oriented) TR uIMUNIEannwedIT VLAY Tion
(Conventional) nanfamawanaevaniuuudyiionezuondeya (dat) nnzfaid

(function) Banuiniy Taolumsesnuuuszyeamsianuinsduiu lawiansusin



L " - " i J o
unzinisnguusailsiduseniluuega (Module) Ao mmininiaiam sailaidy
¥ " ®
maniuszlzuanan lilawdeya defimsulasunlaaTasaadedeyalagecsdesnmud
F AT e - U = = M L . B -
Hantumraqninoides saeeezeg luuegaidmiunisduegaduindiud ¥ane s
AIWGI0IN (Laitenberger HOZAME, 2000) nfmFaiagilunsiannverduaingmdeya
- ] L J‘ Cal ¥ - g - B bt
nazAsrsuiiu Tnssadu@niudaSondmond (Class) dwmimnnfadaiageziEonilaisu
! ol
MMBA (Method)
mysndeyanazfaiduiiuTassad nRsiusioaanmdudouTunis 14deyadnm
o - W o as W - o a m -]
wien 14 disssingnesnuuulifussnqudeyaiazilansusmwegdronu infAnFiingiagn
; 2 d . : g
i ldmuiulunszuunisanneendns (Laitenberger IDZABIY, 2000) HBNDINTIIUIAA
e Tagdsdianuuzi Taawulwieswed (1) anumnsamsiindunlglmni (Reusability) Ao
£ ad 4 o Y e & A = - ' -t
saraInanniniuaani ldadaiuszuudundedunadendu @i Tasiins
w
ui luieafinisomniu @) anwnnsanislsunnald (Scalability) Aonma o
sesfumaiunTemsumaszut 18 Tasdis uaz 3) Aamaunsomsihgaine de
» 4 - 4% o= ¥
anwamnsa lumssesiunmsnlasunlasiezfaiu indangulumsnaounaandly
o el
(Ahrendt HDYAWY, 2002; Lang HnzAnz, 2005) Taglumsesnnyuyeddininiamia
e : Ll l # 4
piuuFaiagriutionldnnngidauien (UML: Unified Modeling Language) Futlunt
o & - - 0 & .
yasg i 1Fdmiunseenuunuuu§neuFe3ag (Object-Oriented Modeling) (Booch 19
¥ Ll i i e H e J
Az, 1999; Larman, 2002) idnnmaiinnisemserdinindediioimaiindoiiaiiu
e 1¥aseasuserdaiitennamgluuudiag lasmmws WuRematinniouisiag
(Object-Oriented Reading Techniques) 13 813 o0 Tasde1umaiinle 1e813% (OORT)
- w - J J L i
mniinTaTeeringniaivu Tasimmzmesolunsdumdeunniesluenms
o " 4
uamamseenUUEENALITINAL A I UIULFYIAY TATIR WAL 9 Travassos InTAME
L] L] - .-l' = B # o '
(1999) naradumaiiniiinndandnite i geenuuuserdindilyusamwgndes
L4
aeandpsiuvBIBNAITINAN TRenL e AN N lwenmsiRnduuasIz i enms
frruessuu@saiu e liiulslunmgndsannzarmmuysei(Completencss) vauenas
o o - e =i & . d ed 3 il
uaasniesnuuuserain WumatiafidamisudwuaihlugduuuiGoniaouns
(Scenario) Iufas19tey ifeuenidesnsivneves lsunzasivaevsinls Tao
ANl (Scenario) 921152NBUAI0 3 WU (Porter 1D Vouta, 1994) fiB (1) Amuziiniieaiy
1 o - | ] - ey | - -
mimanuivAavey uazdndsunoateslundnzmim (2) T lunsamdendeyoidiny

o = e a
BB INIBANITNATIVTEY (3) Mnwanaen Tadasdeyafidaeenin



Tunisasavaeuserdiaiiusadeyoitlfesmoligasnaeudlsduaeunis
fumdeunwsealuenmsiigmisnnangliuudeiag wu Tusunsumdenaunm
(Diagram) ri{Baninnsasnaeusediad IdgnWandudaudn s wannaednd Tassadag
npudaiioy Seiuilufiezdeatsvlamatinmas waerdiniiiieg uazmiimaiiala
minsaudmiumIaseaeuenMs AN eenIULYeNANIT wie Tulsunsuianna
qUuLLFI TG (Travassos IASABIE, 1999; Laitenberger IDEADIE, 2000; Dunsmore INZAME,
2001; Dunsmore, 2002; Sabalinuskaite UDSAM S, 2002; Sabaliauskaite UnzALE, 2003)

anilymdaduiliiimsnonuaiadefiunmaiianiséweerduifonnzau
TunsAII9ABUION M ITAINTEBAIILFE AT AR A suuusaiag dieeinu
manudeunnsesdandiuneunseenuuLszY0aadiFe o luns wannwedua1d
manhnamudsunmisdlusuasnmaignnTlsunsuded 1dndanudadedu Taslums
hmatiamsenwerduad il $hadimiansedduadiugldindenmatianem
wodia? TaoRersanenlszfnTun (Effectiveness) ¥BaniasanmeusenaLIfdsannso
Fa'ldnndnnuteunniesding uazilsz@Aninm (Efficiency) 930 180 nussanuaz
szaznam 1 lunsasre s (Laitenberger 102 Debaud, 2000) uBN9INTIE
frilsamaniiannuanilaoel (False Positive) Bndan Taswauinlasumnedadeunnsesitd
asaemeuiiuin Muslun s hilddudeunnies dnfudnldesdinanauan
Uneussvi s ludeunnieiianain Saozdamnaemsiannsenani v liserauad
A1 hitinunm dnfuanGioduTnafirnasmaneuitenSsuoudszimsnim unz
Usziiminaveanisazvaeuyen#ili lnonshimatansusedanainldluns
asrmeUIBAMsIAAINITReRIULTBAINTgnesnuy Taon s 1Furunmgiiuien

flaieineesiums Tz Antnmuaslszaniravesnsastvaeuraraunad
TaonsnFoudoumaiinnissuseranad daaashiifuiims $matindieisaolu
FusprnISRIRT o iz AN nIumsasereserdin T inimatiaau nalfaalu
MIATIVABUUIUNTT (Sabaliauskaite, 2000) nAtnadde hinunsaapina ldiimnaiiadd
el msasnneuserduasinlszaninmannihusiu 1§ nanisoves Fusaro uaz
Al (1997) 10243 50¥89 Dunsmore UAZAME (2003) AMFLAIToR TassinEnmuns
Usziminnlumsavaeuverdriveamniinla laminAeauitouss Melo nnzAus
(2001) 1A Conradi tazAmE (2003) TAnansanazagnaldumaiinlaTeariiannsodum

deunwsea1dmn nazvslumsiianauinlaeu (False Positive)



anit Idnaranduduezsiu 1dhandseirun 1dlawdwelunsdnuidie
el wy  ay o o a & =y [
nlisudoulsz@ninmuazlszaniaavssmsasasuserdand Taenmmimatianse
wordainntdunsasvasuenmsurrimsssnuuuredAiiignesnmu Taons 14
- = G [ i - & - v
urunmgduuea iesniniadio ldnan i uiuiedenlinlsamatiamae
-Ei [} W acy F s
waranainileg uazmimaiialanmzaud i uNIATIITE BT THTAINITEBNILIL
o -
wenduriioenuuuA N IIIBIIag (ravassos IDZAME, 1999; Laitenberger OTAME,
2000; Dunsmore lIDEAME, 2001; Dunsmaore, 2002; Sabaliauskaite UDSAWE, 2002;
Sabaliauskaite HAZAME, 2003)
Sy J Ll - - -~
amasoivamule () manFeudnnlss@ninmuazlszdninavesnisastoaeu
L4 "
aovAnas lutunsuniziamson Tnoninimntiamss nmuananiunlslunisasvaey
& ad o
amsuEAINIIeenIuYTENAIFNgnasnuu Taon s Iusun mgiunea (2) ns
nfsudionlsz@ninmunzdszimsrnavnansasesansenanl lusuasunisiams oy
- : Ll - " d L) L
saufuiuneunalszyuas ey lagsnimimmatiamsanmuandniuanigluns
asnTeuBNMIITAIMIaBnuUuTeauITRgneenu Taon s 1Susunmgidunea (3)
w
msnfSsudiouszinsualumsitarauinlusuvesiuneunslizyguastnaeu Tani
-1 Ll 1 e 'U.I.
matiamsswduanmeiwnlFunsarvasumenmanaasnesnnuuseraiign
sanuuy Taons 1SumunmgiBuien s inaauamloevszdwmi I mswannve i
fiflgmlueuna
......ud . d - - d e
Tumateilnismainudeyassniiu 2 duasufiefudoyasin (1) Yuneuns
Sani oudauiunisas e um Iz yAna (Individual Inspection) (2) YuAeu1TU5Z
J i i L] :
arrsneuFuilunsasvmeuswnusznivauzdaidarey Taslumananestuaeuns
2 3| 7 .
Uizguarrvaemivimua ivilnnnlsznoudisda asreumuau Taosmsisoilunis
adl ¥ - - J oy A - ™
alfsudovszniamaiindieiguiiumaiiniiioninn ¥ lunsasveeuverainai 1o
. s J | bl o Ll - e
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(Laitenberger 1DEAME, 2000) #wllﬂ‘u'E!E‘I..IﬂEl‘u‘ﬂﬁﬂ'i'l'ilﬂﬂuilﬂiﬂ:ﬁ‘u'F‘I‘HH‘I‘ITBUHH'I'EH"IWBTEHTI
fiResn1rasanaey éalﬁui'ﬂqﬂﬁxﬁqﬁﬂﬁ'n”lummﬂuﬁauvsﬂiﬁmiﬁa‘lﬁlﬂﬂmnfuﬁmm
gnABa AMABINY (Consistency) fuenmsBUMIaUeIZUUREINY 1oAY LT ITONS
Y545AN (Laitenberger InzAmE, 2000) 13T A 1aniviminn ey anluntsfumn
Jounniealuduasumsiamion fanis1$mainnssuserRlas (Porter 102 Votta , 1994;
Basili InzAME, 1996; Miller inznmE, 1998; Regnell nunznws, 2000; Biffl unz Halling, 2000;
Halling nae Biffl, 2001)Ian Basili inzaue: (1996) namdumaiinmisuseramiitiumnaiin
dmiudunsumsiawion tsnmunlsz fninnlunsarsreuverdiad Taoluiaeme
Tusunsuminiy Semumrmimatinnss weadan i 19 lunmsremenmsuaams
panuuugerAn? uozenmsiug 18BNA90 (Porter D AN, 1995; Basili unzAE, 1996;
Fusaro IDEAWE, 1997; Shull, 1998: Zhang UAZANE,1998) MATiAN T8 UreAIIT s
szinFunvesmsaieaanseviaud tisein IdiamIoudunzi (Guidelines) Tiiug
azvaey IR umalumsfnndeunmssdlufuneunisiamion Taolusnuzsil
fenoifofusuaeunItum ey as 1ne3s lunsfivsuuenaimasoule
asahruveaenmsiduiiny Ssdwuzimdiiszsanlunsszydeunnies (Basil iovaus,
1996,
2.6.1 Yszmupamaiianiss iuaerauas aunsaisesn ldnamlszinman

';_1|uumﬂm'1|m=ﬁﬁ‘umnﬁ1~1ﬁ'uﬁ'ﬁf

1. MATAMWIEAD (Ad-hoc) t'ﬂumﬁﬁﬁﬁd1u1"';r[mﬁau"m'hiﬁm:m?uuﬁ’lu
nsaseaeuyaddngg IfdudassaeusenaniiAssduiuniiedials nisdeauean
Younwieansadaulavesndatusiminnasvaeuinalususinde nuenas
Laitenbérger LAY (2000) na1n Tat figasavaendeaiiudiilszaunisiifenssni
%3 koniens liswzmusafundaunniesiiegin

2, mﬁﬁﬁn'ﬁﬁ1uuu1'$u31wau§nﬁﬂi’ (Checklist-Based Reading) 381300
Taodadimaiindiierd (cBr) Wumatindiiominn 1 Flunsasivreusending (Porter uns
Az, 1995; Laitenberger (102 Debaud, 2000; Biffl unz Halling, 2002; Sabaliauskaite UnzAms,
2002; Ciolkowski IAZAME, 2003; Sabaliauskaite, 2004) Tnomndindl 16 anT ous iz Wieg

Tugthnneadndad (Checklist) Fuilumoniasn 19 i1y (Yes/No Questions) 1iie
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saligasereumswinsReaeandeunnsesiidaulaluenms (Chernak, 1996) Fams
1 axdeadainmifonnzausuenmsini llasaeaey e ligaseaeuaunsofum
Yeunwied1d ivu msasvaeu Tusunsudaiag uaznisasreaey lusunsunuudgtiones
iiTasandhevesTlsunsuiinandeiu dnfudnnludnaadiimFlunsassrey
wedpaandniudao Tavlunsasumnuniuddmeuthljinsuaasiriideunnie s
faseaeuszdealdswazioanoaiudeunmsasiinualwenmisiuiindeunmnses
(Inspection Defect List) AmFuinuuzynsinmludndod fudwmnuuial hifiaaw
HummizzssdmividnzanmIadey

ulihimeiiaaiershdiniesiunsarsaeuseraiai Tdunnnimndin
mmzﬁiuimﬂﬁm’fﬁaﬁﬁiﬂung"[ﬂu Laitenberger, Atkinson, Schlich lnzAmE (2000) N 15
n(1) li’ﬂﬁﬂiﬁﬂ#ﬂﬁuiﬁuﬂﬂ’ﬂuﬁﬁﬂﬂ1H‘ﬁlﬁﬂ'|fu1uﬂﬁﬂ Wumsinlsraunisefeunnies
vespsansmnaadudniod 1 lulidszeunise lusfnuneu s owveadndodatin ldun
vInaudouR IRsunsATIIReRNYY § 9 2 nadiigas ez il wmulvlszimues
dovnmiesii limogndunulusda i linawdaunrisnneednienguusdaunnies
'ﬁimiu'hl @) dnaaainbzeeudenensdmusnniiu ] e hilduenislunsaey
fowdnfuss hivasudmiudasisaen lumsiihilg ¢) fasasaeudesneaeudeyn
wnesuluenmsiemdeunns primuini1g datum g igasnaeuiumszen
swazidoan hisuiluinounn udenilamludewesnsiiindamlsraeudosons
drauiyniu Gib nay Graham (1993) 3¢ Iduzriivdnaadiiu hinasiinameniiu |
wihnszams onnedssnnudnnliaasiinu 25 de

Porter inzAwz (1995) I83safen S oudounlssininmuazlszininaluns
arasmeuverauaiiznl wmatindieniiazmatinmmsne miimatianmziol
dszaninm uazlsz@ninaganiunatingiiend

: 4 mn{i‘ﬂn‘tm’muu#ugmmmmun‘liﬂf (Seenario-Based Reading) W38(3on
Taotdedimniineaile s (scr) umniinnomas ouduuzi lugduuuiidonimansal
(Scenario) TnudasI9men euenidsinsdsnene: lsunzasdsaeustiels Tas
AN TN (Scenario) 121)52nBURIE 3 FI (Porter 11T Votta, 1994) A8 (1) fuuzahieany
i uiavey azdsiideaioadeslundasnhi 2) 35 lunsAadendeyniidig

-l o
pEMNIINIBNMIHATINEY (3) Mowicunsoaey lddedeyanidasanin



- - o ¥ =~ ] - .:i
matinariieiowisonisesn1d s Uszom Tasiinrmuandranungluuy
= F ) [ ; - -
YBINDIUMIN (Scenario) 1 TRgNITUBIUIIBEIANMIANAI (BRI MIMINE TURIBATITH
unasvaeuiaz Iaglszoed lunsasivaey
i
. MALANTETUUURUS TUYBIUBUNNI B4 (Defect-Based Reading)
ninFon Iaageiumaiin@iiens (DBR) Porter nZAME (1995) 8T 11000 UNIY (Scenario)
a a ¥ v Ao 4 & P,
vunugvaImssanquisunwIssnimuriudmivlslunsasvaeuveranis Tao
L] -i L] J ‘;
NOTUAITN (Scenario) a1l IMmnlszinnvesdsunnies Fulszneudlononmsdinmm
- L -J - L% " ﬂ'
Whunuumwizinzes dasasudesrsuson ilwisuiunime uenmsnavasy
Taoaaunisal (Seenario) szajaniu TifinsAundounusasiuiiudeunnisalszinmla
»
W, mﬂuﬁﬂwmuuuiupuﬂmquum (Perspective Based Reading)
[ = ) | P |
winiion laooeiimnaiiaiied (PBR) Basili nazans (1996) lAmuemeaiinil Taoanunisol
; - o i
(Scenario) YBINATIATTBIT UM IATIVTEIBND T BIMpIBIVesfdenass Tomis
(Stakeholders) nAnzaAu Tamlizasafadumidaunmismmapuesiume i lddaunnies
- ' 1 L
fnsufurinnmeyuues TasjaiuipussvedIfaeduns deanmuusending uazd
naneusenAT (Basili inzAmE, 1996; Laitenberger, 2000; Regnell unzawme, 2000;
Sabaliauskaite InZAME, 2003; Thelin, 2002) MAtiad IAILIAMUARTINUNATIWNSIAVNTS
=1 L P L T "
asavreuserAnI Tusia U Fagan (1976) Tt mddaunilaveaTilsunsunsgn
i L] L] a1
aseren Tnafmatauszul vuzi Fowler (1986) nuztivimuzdasisaeundnzaunlsii
- [ L} - L -J
quummm:mﬁmiutmnznﬂﬂnmﬂnﬂmﬁﬂimu 'uaﬂ'rmﬁ Basili lnzAmz (1996),
L L) Riad - 14
Laitenberger 0zAME (2000), Bifll unz Halling (2002) nno niwdatusiminnasereuns
L3 T !‘ 4 - 4 : J [ 1)
T&Tunisaseaeusimpuedvesdienmliz TomisuMuandaiu Sapusaiuiuiy
umimusanAazat i unsRen e AL
- g - - - -y
fanddeiinndesfumsimlszininavesnmniimaiiniiieifinle
- iy @ L] -y L] Fr-.' Ll
Tuntsnswasurerdnai TavmsalSousouiumnatingiio s unonaisumariidali
14> ¥ PN T | - ' P I -
annsnssy lWnivanmataidedilssaninnnnniimaiagiiens e iniivale
T | d & aa da ) ' T S -
adioinaas ity imaianle U5z anEHaInN T IMATATTIETS 1TU 9INTHI IOV
Basili 1azAmE (1996) U Porter 102 Vouta (1998) 1 lananna laon 1Az 1900 ena 13uoaa
AruABanIveAnaT 41135004 Laitenberger azAnE (2000) naae1 Taan1ias1eae

¢ _ oa o -
li:lﬂi’l"lfl'llﬁﬂ~Ii'|’I'iﬂﬂﬂllﬂ“"l’!]ﬂﬂll']'.iﬁﬂfIEIElf'II.I'I.J'].I‘[ﬁﬂﬂﬁul‘irllﬂuﬂ"lﬂﬂml.lll'ﬂﬂ azdulvouad
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Laitenberger (IAZAME (2001) nane laonsasieaen Talsunsy Famaveaminaaeama ﬁi’
ueras itudunaiiafiilerfilszntinalunisasnaeuveddnaiinnnimaiingilend
uAimasaTuITen hignnsouanananuanded ilsddgyueslsz@ninalunis
aravmeuweNAIaT szwinmah 2 madini W dhel&nnaiisove Fusaro tazauz
(1997) Wsziiumatialunsasieaeunmdedn1svegnd a2 4143084 Dunsmore 1102
awz (2003) UssiiiumniiaTaomsasasaeuTusunsy ueneinilaniidoves Sabaliauskaite
(2004) nanaa TaamsaTIeaeunmsIARINIIBEANLUYENAIIigneenuuy Tasns 1§
URUNgIBIED

fl. mﬂﬁnms1uumfu;1uumﬁa1umiﬁﬁaﬁuufquﬂqﬁi’u
WBUA (Scenario-Based Reading Techniques Based on Function Points) Taomeiinil Cheng 1Bz
Jeffery (1996) 12195 0GOS AN TUA 150 (Scenario) MURUEIMVBINTTRTIE LY
HaiFUNeod (Function Point Analysis) Tagmiimsieiuuuilaisuned 1diiomsz iy
weAlg (Software System) lugiluessadilszanuiunisisunesd (Function Point
Element) 144 Yoya1¥1 (Inputs), iudeyn (Files), 8341833 (Inquiries) tazde1yaeen (Outputs)
FanmnsalvesHaf Fumend (Function Point Scenario) 9¥1l5neudaoionsdnwililu
paflszneuuuuTaASUNBOR (Function Point Element)

A mnﬁnm:dwunﬁujmuaamﬂi' (Usage-Based Reading) H3B1300
Tavdeiunniingiiend (UBR) Hlumaiinfinoninised (Scenario) 3 nlszitu iz s
(Effor) 1§ lunsfnndbunnies dromgraitideunnisadozszumiinawd o
uanehaiu Sadadwunwddglunisfondeunissifounniealaiiinaminga Taog
913183819 (Thelin, 2002) 91031390484 Thelin AN (2003) nsuriouieg
Vszdngnmunzilszinisoveamatinghanifumaiiadilerd damanimaneaucasliiu
Timadinglieriilz@ninmuezilizd@ninn lunasasaeuvedanimnndumaiindiiend

0, mﬁ'ﬁﬂnmimuu'ﬁupuummmmmmnﬁiﬁnm (Traceability-
Based Reading) 38300 Tasdeiumaiiniiilen (rBR) dlumatinficounisal (Scenario) gn
Smimude s unsAsmunsesntuiuassammndesnimarerduaisduualy
wioli uazdsRanwiilunisesnuuuiiidazimn s uudniuniehi Taody
ﬂ"ITﬁ'I.-I "I"I'I{I‘ﬂﬂﬂ'ﬂi'ﬂ-ﬂululﬂ nirs “ﬂﬁﬂﬂ'ﬁﬂﬂﬂllﬂﬂ‘lﬂﬂiln; ﬁﬁmu A IWANHUZVBITD I{il-l T;
%1391 (Object-Oriented) TABIRME (Travassos UNZAME, 1999) Famniintizonsndeniiaiy

mATIANIENUFIIAG (Object-Oriented Reading Techniques) wividan Tandadunatin
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TaTen194 (OORT) TAa Travassos nnzaniz (1999) Idiuemeadinilaaustl 1998 Tasndnd
Iﬂﬂﬁﬁﬁﬁlmﬁﬁﬁﬂﬁﬁl#ﬂ]ﬁﬁul[ﬂuﬁiﬂQﬂ’]"lugﬂﬂfﬂdﬂ’ﬂﬁﬂﬁﬂﬁhﬁ'ﬂﬂﬂﬂl"I'Iiﬁ‘:*ﬂtllEIﬂﬁTi
Ao unzszv-haenmsReueszuRmiuie iiu s lusugndeanaza ey sel
(Completeness) ilagiiumaiinTaTea i fiilugu 3.0

Tho Shull tnzawz (1999) nana 1 3ilywmdn 2 dedtiludandnduf
anuadalummimaiinTeTeeriniae (1) iieasvaeuiimsssnuuundazdauluenas
uarasmisesnuuuveriuieiuedeyneenyldnsstunie i (2) Measivaeuinanms
urpsmseenuLITeNAIFR T gndeIaT IR ABIN Ve sgnk Te i 910
fanmdiiisa 1insiiowismfuguaniv misdannFoudou Taousesnihi 2 dau
HAanAe (1) MIBWANIUUINIEY (Horizontal Reading) $701UN13ATINNBUIWADZUNUNTH]
neRneszIAIL A AsURA M BB IR WeanRe AT siuvTe hi
(2) MIBUAMNUIAGTYE (Vertical Reading) saolunsasavaeuiteenuuuiatiuns
sinrueszuniignded nandelussnuin Iasmndisnudeimmaendiaiimualy
Flumseinaszing IR naude 101598390 UAZUHUA TNGAIAT (Use Case Diagram)
uerasdagalii 2-4

Ulseases

Specification Descriptions

(lass Class Stare Machine Iateraction
High Level
Diagrams Dhescnplions Phagrams [hagtams
Design
J ¢ v ¥ § 1_ | T~ A |
I Vertical Reading

faasre Honzontal Reading

71 2-4 naasgluuunisenuenmsuaaInEBNIULTEWAII T YeImATia Te Taoin

{Travassos HDEAME, 1999)
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maiiaTaTea1ifdtun131i1 (1) nHUNMEAIAR (Use Case Diagram)

(2) UHUNTHAD T (Class Diagram) (3) HHUNIHFIA U (Sequence Diagram) (4) HHUN TN
071U (State Machine Diagram) (5) 1Bna1785 11082 1WABIN15¥ONANIT (Requirement
Description) 10 (6) A1BTUIOANIT (Class Description) W1ATIvTOUMBUANT B [ABNTS
aourfouszning 2 urunmnieenms FamaiinTeToersilszneudao 7 Yuaeu Tuns
suBnmIIAINIBenIIseNAII TR e T

(1) mafinTaTonifd SumsuvesnsnFoumoussniaununma
AU HDEUHUNTRAIT

@) mniinTe Teer#91-2 fumeuveannfouriouszniausunm
ADMUZUOZA B TUIOAN 10

@) mniinleea13 i3 SuneuvensfToudouss it
o llﬂ:llﬂuﬂ‘l“ilﬂ'lui

(4) miniinTeToo17i-4 SursuvesnisfFoumouss AN
ADH ILAZABTLEAD I

(5) mniinTalen1ii-s Suaauveamsnoumousznindieine
AT LOZIBATIBTIEAIMABIN TFENALIT

(6) mniinTaTanin-6 FupeuveamsnEoudousshaurun g
IR HOZIAUN TAGHIAT

(7) madinTeTep1i#-7 SuneuvesmsnFoudousz i asunm
a0z unzengseTneauABIN I Fe AT / tnun gma

maiiaTe Tas¥iinsuisnguvesdeunnissammumgii liia
Founniea Fanu@uen Fagan (1976) Anualy 2 ngufe (1) A hiceandeaiu
(Inconsistency) ABUAUAMUARZSUNAAITOYedARLINUBBNLT 1A Iias 3t (2) A1
111023 (Ambiguity) Aieniseeniuu livaiou :ﬂaqmn'lﬂlﬁﬂ.nmmﬂmwmﬁuurm?nmm
doanisveagad i 185y aiseniadssiminmunzlssininaveamniinTe Teorfiie
AMUI0BI Melo inzA (2001) Fawinnismansaainsaagna 1871 madinTe Teensd
annsadumdeummies Taiuinauun nezselumaiidannuanlosy (False Positive)
pandediunmiadeunniesiigassaemiuiinuduteTwda il dhdeunnies il
Conradi ttazAE (2003) TdnaasanlFsudsumatianse waeranaissniumnaiialole

B NTUMATIABITIOUATS (R&I Techniques) Fuflumaiinitldlunsasieaeuvendad
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. o o W ity T |
veauTimdiadulszmaueiing TasnaniinaasanaaslfiiiuiimatinleTeerifiannso
AunieunnsedIdunniimaiinersioud lo

nnandisangieduiinsnoumoulseansnmuaslszaninalunisasieaey
ienmstrAsnseeniuye#iag fgneenuuyiaonis fusinmgduuea Taviimai
e | o acn i
matindgiioriguilumaiimnasgun1Flugaamngsy (Porter tazauz (1995) nlsouriioy
s any iy o | 3 ity o el [ -
fumatiamizie matiaiile1s unzmatingiiend uaziimanSoumouszninmatialeTs
T Y q' o ..H.:l-
prinsailumaiini1Flunsasavaeuenmsuasimsesniuuvednaingnesnuuy iao
e - = & - i
mslurunmpBunaa Taomwiz fumnaiine15ieua la (R&1 Techniques) Faiumniini 14
¥
P T - e - -
Tunisarisaeuserduriveaiindiadu Yizmmueding Antuditodamuleie:
nffoudinnlszaninmuezilsziniaalunsassmeuenmsuaainisesnuuuse AT
- o [ & Ael - Fal o
ngnesnuuu Taon1s 1$usunmgiBunen sznilamalinsiietinumaiia e Tee1ivi e
a- - - el el - = - - iy
AndeyaIieninsanuminFoumoulszimnsnmunzlsziminnvesnisimniia

myswyenanFlunsassreuvendidiFiag

2.7 Mugduuea (UML: Unified Modeling Language)
o [ o' a -
ununmgeueaiilunwidyanmvaplnmnas gl ddmiumsesnuuy
b 2 o 3 b .i' [
U108 9F 31 (Object-Oriented Modeling) (Dennis tinzaniz, 2005) Tasiifugmeguu
ninmsvesivialuaai (Visual Modeling) iufienisafauuuiiaes Taon s 14Ty dnual
" 4 e
sUmmiiehaudlenunwdeamsvesgnd shlszunnesnuuuiinausany uas
- W -r o d |
ennsohigeinuszun ldheu uazvinnsigeuueaidungunmiiinasguuaniu
-l . - a 1’
nmmnan ¥ lunseenuuuseddiniiiaiFaiag Aniuenmsuaainisesniuy
al W i a
oA FurunmgiBuiea Seaisl$demsssradimamliidiliszuy 1Raseiu
e ir [ Y B

nwluszoznmsusad ueavniimaihiausdourunmgidunea famivayunanns
- ¥ aly e J r -
Waiag IRetwasudan (i snaninand taznwgns Daldinimuad, 2544)

aRaFIag AT uAImnisynndesnuuuuazfisnnsedanai Tuilegriu i bing
- ma w o o - o 4 o o L =l = ' o
ﬁﬂﬁ"l..l AN ﬂﬂ“i'ﬁ"ﬂﬂﬂll”}i IR UMD 0TS 1‘@51 MBNIE UM IR Etesnuuuvedlnin
. - -4 & '
dutludealFiimsiuauenadnivesnisimisieenuuuanmdai i muadae Saunns

— T o = P P '

Feaniimsdmuadyanuaizlnim (Notation) n@teau Tl dniuda1&iinmssandimeagd
%0iu Tanluil 1994 1811135 Booch ¥4 Grady Booch 11035 10i8ufl (OMT) U84 James

Rumbaugh 1132 FuiumsiennsedanndiFeingniluniiafenu (Unified Method)
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. . & .

aeunludl 1995 TdviTe Teead (0OSE) ¥uilunszurunsved var Jacobson 1913130
42 2 ol g

Tazamsti auilunsaduamuuudnesiulmiGandnmgdunen (Unified Modeling
Language: UML) fiisanindinswannaeddinniFaiagueaia 3 auilldedesegudalu

. £ TS O i ey
Y2ananiu anfunnngdureaignianniuiitinmailuition 1 ¥diuedaumsvaio (na

- o - LT - " W :1
2snanNant uazmwgnd 1Tudiadanniad, 2544) Taoluilegiuusuningiouueaguign
' . v e <4 w 4 '

waunseengamsuyuAeuil 2.0 ¥agniiannTaseadns Tedud (oMG) Tuil 2003 ¥alugu

52 NBUA AN TANIHUA 13 UHUAIN (Dennis UDSAME, 2005)

Dhaigraam i
a7, s
Structure Dingrom Rehavior Diagram
[ | |
Class LPmiugc ] | Component l l Activiny | l Use Cise State
e A7 \ il | Machine
Ohject ' | Deplmmmli Composite
s Structure
| — ]
Sequence Interaction Conumunicalion L Timing
' Cherview

i w
71 25 oA anu MIMUAYBAEIBUIBATU 2.0 (Dennis 1ALAIT, 2005)

27,0 s mgiuneagu 2.0 mungigduue adasiiusnimiinainnae ifeanin
:xuuﬂﬁmmiwfﬂumnmfu FhiiEmisennszruiiamaa 1 Fiosrunids uda
annse hiyuues éiann Ssdesiinmdenumunimmaroquaun e W aunsairue
yesIdnsudau Fuiuuenaindesnuuunasiannszdsninrudhleiussmlsznay
vesgiduueands dadnnimimdlaiuiaglszmiveaidazumunm e oz aidens
ant1@edragndes unznmnzauimpueafidesn i nmue Fusrunmussgiduieaiu 2.0

» ¥
YVAHUA 13 HHUNN (Dennis IDZAME, 2005) Adae Tilii



1. URMATWARA (Class Diagrma) JAqulssmaftAgyesununmanIade s
afuddmingnisTasindnswiuasd1d vazifelddumamaisuiuondwssnogmng
(970 25 naNnwant lmzmnqﬁ?ﬂwﬁﬂmumﬁ". 2544) wenuIniigninaueave
wuanmAaitegu Tsunsinlszynd (Application)

2. usunMBaudng (Object Diagram) iin AR IOARINUIHUA WA LA
Anans i Ayassitmun euinduaadoudnd (Objec) tazaImATUEIEN I
Bouing TaqlszasddWgveamunmbsuinafiaindms eilamesazidoaves
A IR

3. UHUAMUAAING (Package Diagram) 191103 MNGHA UG (Element) 89
urun a1 ¥&odudi Laftnios Taousmunmudfimnsiifus o funsunmana
tufterenaaadnmeuasa ity

4. UHUNHANDBOIUA (Deployment Diagram) 191 unisinausaudunus
stwinealizneuven i (Hardware) 181U Tasaad1efiug umianionm (Physical
Infrastructure) vesszuLdeyn uennnildsgnldifieiimuessdissneuvesyerdindngan

5. inun Ao Twud (Component Diagram) 1Wdeenuuuineauves
anuATuINImMen s zIaueganisnien e Ilsunsuy Taorileusunmininlusay
funsnAnasomuAnd? munsn ¥ lunsuaaImInszeemanonImuBauBgn
¥oWI3 (Software Module) uanuniirnsa ¥ luniseenudunoz sz
2u52neY (Component-Based Sysiem)

6. HHUNMABY INAINTATINET (Composite Structure Diagram) flutpunm
TmisidsdunTusmunmgiduueaiy 2.0 e Taswadumeluvesnaaiinimdudeou
Taoldifte i msemmFunisisnhidauyedaaia

7. IRUNMAIN3TY (Activity Diagram) (8410890 T2 IHYBAAAZENIAT
ﬁaﬂun‘luununmgmaﬁ irAsmsManveddetdndiazisnasil (Actvity) ﬂaﬁﬁifu’iumju
wedBBmInd

8. UHUNTMAIRIUY (Sequence Diagram) HYAINIS IARBUIVUNAIA (Dynamic)
sewindoudndveaidnzgmamiomaluirunmgman Tashinwdwyiudwunnwes

noNgsu
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9. UHUNTWABMITIIATY (Communication Diagram) yjatlsziu Tfinguves
V115 (Message) Fagnasrmissnideunndiinmdesiu Taourunmdmauduns
upUnABIITIATUAS st el amiTa Uy

10. HUAMIAAINTS TARBU (Interaction Overview Diagram) 2019
vindnnshaumd lagmaaitiianududou Taoms Iimefuemonuuenszauns
1Js:'ln'rﬁﬂrhﬁngwatmummmnqmﬂﬁnsu Ap s neddIRuYeIma 4o
o IsAnwansa 1 umunmions s uasyma o 18

11, urun I il (Timing Diagram) ueants Taeuszninaainagiiny
unuveanm Inquszasinaneiaaimsnldsuilnsanuzvesdeudng nnnzluns 14
(ieeenIusSUUHE (Embedded System) Uazs2 U 19MTUA (Real-Time System)

12. UHUATWAITUE (State Machine Diagram) 831annldoumlasaouzves
Bouidndizninszoznaiiog (Liteime) inzumasiduve smgnsainaeudndiingg
ABUAUBY

13. UNUAIMGIAT (Use Case Diagram) 196 1009n15 Tdneuveadioyauns
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+getData() © char
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Polygon Ellipse Circle
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Object : Class
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1l 220 narasBeuing (1d 23 aiviant uazmnwgnd Tudiaiauad, 2544)

3. Taf'lnf (Lifeline) 1171A30 9% IAU898UIINA (Dennis HAZANE, 2005) UINY

£ou 2
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71 221 ueaaladl Tt (1 2snaiivien HoEmMNGNT TR, 2544)
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6. DRUIINAATATNYU (Object Destruction) 1Tun13 1¥mnumas Badaielad

P w L ¥
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4. B19UA (Event) Anmamsaimhifaamznlaounlaaly) (Dennis uazauz,
A  r
2005) gnvinthunTeamnouuns WS (Transition)
aa A ek 4 - 4 -
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dudnusihdmiungumanesiilmatia e Tea1in lunsasaeaey (2) FnAad (Checklist)
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3.6.2.1 M3M3BUBNENTANIUNITAL (Scenario) §IT0TAvUBNMITAD NI OL
(Scenario) TagminlanaAtoves Travassos nazaus (2002) Falunsnlaenas
a3l (Scenario) T e msilEnn st aeuaugadeslunsilavesdisedae
dmFugiuuvesenmsaemnIaal (Scenario) Sniansasrceueenihs 7 fuasundn
ieasaeaeunImgndsedazusun i uenmsnaaanseenuuuserdnag Taon
nRoudeumunmasginiuue 1gndeassfinie i Susazfuneuveaniasieaey
szuaAnun ooy agilszaed enmaiiagnssuanns uasdumeuden lums
asr90e1 Aa31ldl 3-1 (gsrvazidoalumanmiin v)

Reading 1 — Sequence x Class Diagrams

Goal: To verify that the class diapram for the mstem describes classes and thew relanonships in such o way that the
behaviors specified in the sequence dingrams are correctly caprured. To do this, vou will first check that the classes and
objects specified i the sequence disgram appear in the class dingram. Then you will check that the class diagram
describes relationshipt, behaviors, and condinions that capnure the dynamic services as descnbed on the sequence

diagram.

Inpur 1o process

1. A class diagram (possibly divided inro packages) that desenbes the classes of a system and how
they are associared.

2 Sequence diagrams that descnibe the classes, objecrs, and possibly actors of a system and how
they collaborate to capmre services of the svstem.

L Take a sequence diagram and read it ro understand the system services described and how the

system should implement those services.

INPUTS: Sequence dagram (50).

OUTPCIS: © Systemobjecn (marled ia blue oo SDX

Senvices of the svstem (marked in green on SO}
Condinons oo the services (marked m vellow on SD).

A For esch sequence dingram. underline the system objeces and classes, and any actors, with a blue pen

B | Underline the mformation exchanged between ebjects (the bonzootal amows) with.a green pen. Consider
whether dus information represents messages of snvices of the sysiem. If the informarion exchanged is
wery detniled, at the level of messages, you chould absract several mecsages mgecher to nndersiand the
services they wark 1o provide. Example 2 provides an illustration of messages being abamracted inra
services. Acnotate the sequence disgram by writing down these services. and underline them m green ala,

C. Cucle nmy of the followng constramis on the messeges and services with a yellow pen. resmictions on the
uumber of classes'object to which a message can be sent. resnctions oo the global values of an atmbute,
deperdencies berween dara. or ume conyraiesy that can affect the stare of the objest. Also ewcle any
condinons that determine under whar circumstances & message will be senr The sequence duagram in
Example 2 contmns several examples of consmaints and condmons on messages. The condiions concerming
paymen: rype and payment nme derermme when mesyages suthonze_payment and
new_pavment_type_reguest will be sent | while the resicnons on responte_nme for mes sage
auchenize_pavment represen: tise constraints.

51 31 namaRIBdBNMITANIUMFOl (Travassos IDYAE, 2002)
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Reading 1 : Sequence Diagram x Class Diagram

Inqulizman ioma 790171 Class ez winuE i Class Diagram giiersin Tdasan i
gy Sequence Diagram
Tunou uRMa Gefdeait Ysunmisg o
1 Sequence Diagram | - $audu I Objcet 139 Class 70

TN nns i Message fniiEn)
- 3nad Constraint 1102 Condition
D3 Message AITIMNDY

2 Sequence Diagram 4
Class Diagram

ATIVAOLYN4 Objeet HI0 Class

i T Sequence Diagram 1
paaaithy Class T Class Diagram
e

1 Object 30 Class (13) 3
unaalu Sequence Diagram 114
TilAueraaily Class Tu Class

IMagram

i - - o |
31 32 nnmsAaBd N IARIUNIAL (Scenario) 1 1FTuN I NANEY
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Mo .: & a - &
(2001) 3V (a5 onz@oaluniaruan v) Taodisoiminenmis¥niaasalszneudan

I TRL - M - i v o 4
A 191014 (YesNo Question) 11171 20 dn Tasenmsi¥nnadngisodaiwui

silinudagilii 3-3 @wazdealunanuan v



67

Checklist
2 A : ) .
M miunrvoemnwenidnunnioalu Use Case, Class Diagram, Sequence Diagram (02 State Machine
Diagram Tasaoudnuiimoafesfuusunmmanii dlenudeunmisdiiuiinosluenmstiudin

dounming

Class Diagram + Class Descriplion

1. | A379801 Class Diagram Tera4 Class Agudau #o Class uazdn 01 O
ATWENRUT (Association) ROATINGNEERAEL IntuASEO5HAN

- - . . |
AT (Association) M1¥ 10 Cardinality RVMUAT TR MININETY

win'li

2. | 9529801 Class Diagram 36A4 Attribute 1¥as1udu ¥o Atribute o O O ity
arumnndaey tasimusli=nnued Atrbute SumndhBa (Visibility)
Attribute 1Tothamnsamioli
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Levene's Test for Equality of Variances
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- & W 0 W i - o - - -~ a P
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Visibility Puble

Name Description Data Type
Parameters Book JWNINMITADINT aY Booking
Return Type -
A, changeStatusBook
Description et Fnloymarniss manaine
Visibilits Public ;

Xame Deseription Data Type
Paramecters Book wnmgmasannfamma: Booking
Return Type "

Name = Data Type | Initial Value Visibility
LicenseNo natlouin | Swing Private
CarType d:,imuin 'y CarKind Private
StamsCar l!?l'l-i'.-ﬁii_ﬁ B | comg Private
StartDate iuﬁiiiﬁu Date Private
EndDaie ‘?Hﬁ_i';ﬁ[ﬁ Daer Private

_-_m
1. searchavailableC ar
Deseription - | i 1 Smmniiiaene Avalable TaofunmianalisamofignAmesnii
Visibiliey Public
Parameters CarType VaninmintignAvinimai CarKind
StanDare Swidungne Date
FadDare iuﬁuqnnmi'lm Date
Return Type Car
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1. changest

atusCar

faddui lnlasuasonsvean Sunieenihy Availsble ne PickUp

Deeseription
Visibility Pulilic
Name Dieseription Diata Type
[ Book Twnmmanimassnmalasuruee Booking
Paramerers StamsCar AL In Sng
Remurn Type -

Association Tvpe | Aszociation

From - To

il cwn By im e e = s e e e m e i

uoumnvIn duen N
Association Tvpe Associalion .
From=Ta Car — Booking
Cardinality 1:0: |
dndafia

1

. mmainsanansie¥ fdedonvurumafuneawiged foanamn 14

. gnfenum anduse iEmelu s nmiieh
- gnédad manau iifuiugaimsean e no
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Officer
M

Sequence Diagram (Book)

cremeCustomer Nome, Aderans, Phaoa, Licorsn'() & [

Lisomas Cusiomos
i
i ]
e s 7D AN ) ;
search At CorCaType. StanDate, Endlrate] .
Car
i = = = = = o o
[Carsmuill] eraCutiomn Customar
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Sequence Diagram (Pick Up)
Cugiomes Cuslomei Corfook  Cau Bogk Booking
Orificer T j E
i
[ [Teday & StanData] prkUpd Book) | :
] ]
i
i : |
SR g . i ] A
crangeStalusCartBook, StatssCar) {I :
. ]
unmmliawi{hm| : i
| U
H |
||
Sequence Diagram (Retwrn)
el Customer Customer Carflook Car Book _Booking
H , : :
[Today 5 EndDate] retum{Book) g | ': :
! i
changaSausCarn|Book, !a.rnl.w:-: = :
]
closeBookiBook) o i
1 u ij
! ]
end Cusiomer | Customear ) ) : x
i ] i
]
! X .




Sequence Diagram (Cancel)

Customer Customar Bogk . Booking

Orificer
] cancel{Book)

closeBook{Book)

T
endCustomern(Cusiomer) {

2.5 UHUMIWOD W

State Machine Diagram (Customer)

Courst o

RatunAndEndCostom

CustomerPckUphnd Todey = StanDate] /
Pleklip
1 PackedLUip
CustonerRetunAnd Today = EngDate] /
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State Machine Diagram (Booking)

CustomerPickUpAndToday = StaDale] /
ChangaStatusRook = PickUp

Gt omerReiumAnd Today = EndData] /

CustomerCancel | CloseBaok

State Machine Diagram (Car)

[Today> StanDatejandCustomerPickUp /

ChangeStatusCar = PickUp
Car

Available l

Car
PickedUp

[Today <EndDatejandCustomerReturm |
ChangeStatusCa = Available

3. e suanamssenuuuaerdnililunmaaes
waanlimlzuenmsuanimzesnuuurerding Iiilanugndesuazmnzm

L5 L L) L -‘r
ud Ao 18 ladeunnieans il lwenmsuaninseeniuuseddi Al
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3.1 UHUATHGAIATUAZA BT BgMIA

Use Case Diagram

Car Rental

Officer

Tse Case Deseription

1. Book

Caoal | Fmbhawnamigio

Actor Officer

Precoudifion griudannudesmilunwsedoutosui

Posteondirion sahawnnmsodeufonds (iditsehn wioavdeyagedita ardiiil
fsndy

Mau Success Scenario 1. Officer 3 19% yhy oegAmiReInTIIs0 SatizneuAnFo-wna il i W |
fiogunziuod Inafmi
2 WsutoyagoiritAosmads
y FupraaiineomeduiuivilgnArkeemanh
+ Officer abuwnMIEwenevudibyaussgniniApsnradio uil
ADanTicE I0TIABINTIAN AR IUELDATWATINTIRIN
s Wnwmmaimuiiafuld

Extensions 30 st amnsnAuisomudignfifoan offices Wanmesfuswmng
wan' 8 (udoyngnitite
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1. Search
Goal Ruvsaitilno el uiigaAiesmah Taskumannisznmniignin
ADanTs
Actor Officer
Precondirion priudadoyasisri Hlumasnduulomiba
Postcondition WRiumamshummedvuivend
Main Success Scemario 1. Offices Mastnanitin TavdummunssmiafignAwiesms uneTufignin
Aoanidnin
2 officer IAf1doyantduntin
3. PickUp
Goal samsnirfuzovosgni
Actor Offcer
Precandirion gafieimidusniazegivdiwonsosnmignikeanTivh
Postcondition g A usoa eman i sieonia
Main Success Scenario 1. Offices HOURDI WA NTEEIYNAABINGHITITO
2 TRloyaseilgnfifvaniainty
3. Officer fBunisomizFovDITBMIA TSI Pick Up
2 Offices WlUMNGWE TN MDY Pick Up
4. Return
Gaal fanuniifusovosgni 7
Actar Officer
Precondition QA RpanzAusanazegiut et i TugaT wvean e
Postcondition pniniedvuiceuda
Maln Success Seenario 1. Officer NOUOMT VAT M RNAABIMITTT0IAY
2 Officer WREMHPINETHYDITBATATIFTTIIN Available
3. Offices DUSWATINSIEIY
4. Officer BUQAATIN
£ Cancel
Goal enfniwmimng
Actor Officer
Precondition enArisenisenifnnzmagin
Posteondition sunwmiznnanG vuieoufa
Main Success Scenario 1. Officer {OURTH W33 wrfignAiesmianniin

2. Officer BUTWATTAITIFINY
3. Officer AURAAYIA
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' T Flﬂl‘F‘l BT JRIL Canitanly Eadien (1ol fm Lumi

«canceliBoak . Booking
+pichUp[Book | Booking | Car
+return{Book | Booking)

- <<Anmaraion:=
-Mama . String - Carkind
LAddrass | Siring v- )

-Phondg - String ::Tmclt
FLicensdD : Sirng M/ Matorcyels
reraalaCusiomeriama | Siring, Address - Simng, Phong : Sting Licanssils Siring) " Cusiomar 5 [ Sadan

«aprimitives>
Daa
Day : String <<1 . 3»»
Month : Btring =<1,,12=>

Yaar: Siring ««1300...2100=»

—

' 3 b
; b
E Ragister v
i System cant find out ohed STt
L an
avallabls cwr then and Usiomie “::;‘ heca)
i [ When loday S end date, (11 =y stam find out
Customar ratum the car | avaliable car then creata
boak]
1.5 T
Booking
LCustomear - Customar .
-GarBogk | Car o
-GteriDate . Date [L“mmn ; §ming
-EndDate - Date g ; [CaType. Canding
-StatusBook - Strng StatusCar : String
ecroaeBookiGusiomer  Customar, S1ariDals | Date, EndDate : Date, CarSook © Car, StatusBoak : String) : Booking Assign StartDate * Date
sclossBoce(Back : Sooking) -EndDale . Date
+changeSiatusBookiBook | Booking ssearchAvalableCanCarType | Carking StadDate : Date. EndDale - Date) : Cor
+changaSiatusCar(Book . Bookdng, StatusCa - String)

|
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Class Description
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Namwe Deseription Data Type Tnirial Value Visibiliey
Name Fogni Siring - Private
LicenselD mﬂ‘.uiﬁqn& B h'hg - Private
1. ereateCustomer
Deseriprion s e idoyngnimasimai
Visibiliry | Public

Name Deseription Data Type
| Name ﬁ:gnlh String
‘Phoae mﬂminﬁnnh Sting
LiceuselD iviluindgni Stng
Return Type Customer
2. plekUp
Description iﬁﬁmﬁﬂyﬁm1mnﬁﬁn@g{ﬁaﬁnm§mn
Visibiliry Public »
Name Dieseription Data Type
Parameters Book MR MIETANINIAT I Booking
Return Type Car - -
3. return I
Deseriprion fliddi Wmeupnmisnnnuafignidisaninowiiu.,
Visibility Publhe
Naume Desceription Data Type
Parameters Book TIOMINMIT AN I B aNAY Booking
Return Type _




4. cancel
Deseription fafdui HooumumenmaiignAfieantimin
Visibility Public

Name Dieseription Diata Type
Parameters Book T Hooking
Felurn Type -
5. endCustouer
Deseription fadsuit audoyngnin
Visibiliry Public

Name | Deseription Data Type
Parameters  Customer | anéiiAnanizon Customes
Return Type -~

Name ‘: | Data Type Initial Value Visibility
Name Fominau | suing - Private
OmicerlD afeminau Sting | - Privats

Lj’;‘_-___—-—‘—m’ =

1. createOfficer I
Deseription adsui el adoyaminan
Visibility nCy Public

Name Deseription Data Tvpe

Name Fomtinay String

Parammeters. OfficerdD FRLL LR - String
Return Type Officer
1. endOfficer
Description Mdgunldavdoyaminan
Visibitiry Public

Name Deveription Data Type
Parameters Officer iuunﬁmﬁﬁmmmu " Offen
Return Type ~




IWNIMANIN
Superclars 1
Subelass Car
Artributes
Name fr—— Data Type Initial Value Visibility
Customer qn"l#‘tm:n Customer = Private
StanDare fudufumise I Date . Private
EndDate FuiugamaEn Dae - Privatc
CarBook 0idpanTIh : Car - Private
StatusBook AR TUEYDAT AT String Open Private
- VRS N
1. createBook 4
Description , *‘mﬂﬁ?‘mﬂnﬁmﬁm
Name Zi Description Data Type
m doung I—1 Customer
Parameters StasDate Suandunusne Date
EDue | Tuugansa Dare
CarBook rﬁﬁﬂymnﬁhﬁmmu sl Car
SramsBoak TAHEYD4IONTINIA String
Return Type | Bookmg ‘
2. closcBook
Description fladsuildouneniimasna
Visibility Public
Name Descriprion Data Type
Paranieters Book NanaMashiMBanIIey Booking

ERetura Type
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Superclatn -
Subclass
Antributes
Name Deseription Diata Type Inirial Value Visibility
LicenseXo, neinuIn 10l _:'mn.u_ . Privare
CarType tziman CarKind Private
StamsCar LIPS T EFE Sumg Povate
SranDare Fuiidudy Date - Private
EodDate uiugn Dare - Privare
L Methade

-

1. searchAvailableCar

ﬂiﬁﬁl'ﬁ“ﬁmmﬁﬁmma ..Luiﬁbh TanAuvrannlisunms nﬁgnﬁ'ﬂnmnuﬁ

Description
Visibility Public
Nanie Descriprion Daia Type
Paramecters CarType ManmmantignfAanize CarKind
Return Type Car - |
2. chanpeStausCar ' % 924
Description flad s Hinfiauroueeown Janieendu Available uss PickUp
Visibiliry Public
B Nanee - Deseription Data Type
Book :mnmﬁﬂMmmﬁwm EID Booking
Paramieters StamsCar AR In Sng

Return Type
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sl

Deseriprion
Association Type

gnfimisans Aamadiounag o

From - To

Cardinality

Deseriprion

Axcociation Type

From-Ta

Cardinality
PR

3

B i,

Association

Customes - Cax

1:0.°

i 4 / - ¥
L mumahenimnaneld ideder: vummiehunssanmgnAirdsamnn 14

= - e
2. anfmnmnunivin Waw e nmnm
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Sequence Diagrain (Book)
@
L . Car
| T
]
]
/\ :
Ol |
( =pateCttomo Nama, AJdrexs, Phono, Litanse [1) s
- = Cumtomor Lughome’
|
1 i
Customer ! i
T T b :
searchAvalableCanCar s ) :
Ita-ﬂmmcfmll
X |
Car-nul] ereaBookiCustomer. StaDaw, EndUoets, Cardook, StalusBaok)
- - - --: Bk Roosking
Roos § ok
-~ == B - LC ok -SR-S S == qm——--
.
1 i
- I I
Sequence Diagram (Pick Up)
Officer i T
1
[Today 2 StariDate] pickUp(Car) :
]
i
CarBook :
7, g e e e i | [
]
mangnsmmﬂmhtﬂm?.] :
* ]
I
|
J I I




Sequence Diagram (Return)
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e

| [ainion)

| 20 Bouking

[Modoy € CrdDate] retum{Car)
-

changaSIaniel ANBook. SEIECAr)

L)

4
N PR

dml!:m.:tlﬂnoﬂ
I?I ,
j | X
Sequence Diagram (Cancel)
e R ——
Officer T : :
] cancel{Book) :
I
closeBook{Book) d:
endCustomen|Cuslamer) {’ Q
1
| X
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34 UHMATHED NS
State Machine Diagram (Customer)

| arsAvalati=]/

— CimomarPicklioAndToday = Stanllate] i
Craal el ook I Picklp
L e Cusamer

"| Piekedlip

CustomeRelunAnd Today < EnaDana] /
ReunAnEnaCusomel

State Machine Disgram (Booking)

CustomerPickUpAndToday = StartDate]
ChangaSlatusBook = PickUp

= Booking
LI’T’”“
CustomerRetlumAndTqday s EndData] /
CloseBgok

N

—
="| Booking

CustomerCancal ! CloseB
ston 00k ecind




State Machine Diagram (Car)
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Car
Available

CustomerBaok f
ChangeStatusCar = Booked

Change sCar = PickUp

[T eday =EndDatajindCustomarRetumn /
ChangeSiatusCar = Avalable
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APPENDIX B.1 - OORT’s 3.0 - Horizontal Reading — English Version
Reading 1 — Sequence x Class Diagiams

Goal: To verify thar the class diagram for the syytem describes classes and thear relanonships i voch a2 way thar the
behaviors specificd i the sequence diagrams aie comecily capmired. To do this, vou will first check that the classes and
objects specified in the sequence diagram appéar in the class diagram Then vou will check thar the class diagram
describes relabiomshaps, bebaviors, and condipons that caphire the dvamrue sérvices as described on the wquence
diagram

Inpurs 1o process

1. A class diagram (possibly divided mito packages) that desenbes the classes of a system and how
they are associated,

2. Sequence diagrams that describe the classes. objeets. aud possibly actors of a system and how
they collaborate to capture services of the system.

I Take a sequence dingram and vead i to understand the system services described and how the

svstem should implement those services.

INPLTS Sequence diagram (S0}

OUTPUTS: Svitem objects (marked in biue on 5D);

Services of the sysiem (marked 1 green on S0,
Conditions on the services {marked 1 vellow on 5D)

A Tor each wqtience diagram, undeiline the sysiem obyecis and classes, and any actors. with 3 blue pen

B Underhine the mformanon exchanged between objects (ihe homzontal arrows) with a green pen. Consider
whether this informanon represents messages of senices of the sysiem. [ the mformanon exchanged s
very deruled. a1 the level of messages. vou should abstract several messages rogether 1o undenstand the
sepvices they work jo provide. Example 2 provides an dlustration of messages bemg abstracied mio
services. Aunotie the soquence diagram by wotmg down these services, and imdeahne them m green also

C  Circle any of the folloWing constraints on the messages and services with a vellow pen restrictons on the
pumberof clasces obyects 10 which 2 messape can be sent, rewncno ns on the global values of an amnbure,
dependencics berween dam, or nme consgamnts that can affect the state of the object. Also circle any
conditions thar detenmme vnder what crcmustances a message will be sent. The sequence diagram m
Example I comruns several examples of constramts and conditions on messages. The condinons concermng
pavment (vpe and pavmen! time determine when meéssages mthonze_payment and
new pavment_rvpe_request will be semt cowhile the revtmonons on response_tme for mes sage
authonge paviment represent fime constramts
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L Identify and inspect the velated class diagrams, to ideatify if the corvesponding system objects

are described accurntely.
NPUTS: Sequence diagrams, with objects, services, and constramts marked,
Class diapgrams.

OUTPUTS. Duscrepancy weponts.
A. Venify that every object, class. and acior vsed i the sequence diagram s represented by a concrete clase in

a class dagram. For classes and actors, sumply find the name on the class dagram. For objects. find the
name of the class from which the object is instanriated  Check for the following discrepancies and mark on
the discrepancy report form :
1} Ifa class or object cannor be found on the class diagram, it means thar the informarion s
inconsistent between both documents, it is present in one and absent o the other,
1) 1M am actor cannot he found, determine whether thar actor needs to be represented as a
class 1o perform the pecessary bebavior. If it does. then ioformation that is present in the
sequence disgram is missing from the class diagram.

B. Venfy that for every green-marked service o0 message on the sequence diagram, there 18 a corresponding
behavior on the class diagram. Verify that there are class behaviors in the class diagram that encapsulaie the
higher-level services provided by the sequence diagram. To do thus, make sure that the class or object that
recerves the message on the sequence diagram. or should be responsible for the service, possesses an
associated behavior on the class dagram. Also make sure that there exists some kind of association (on the
class diagram) between the two classes that the message commects (on the sequence diagram). Remember
that in both cases. you may need 1o trace upwards through any mhentance wees i which the class belongs

to find the necessary features. Finally, verify that for each service, the messages described by the sequence
diagram are sufficient to achieve thar sefvice. Check for the following discrepancies, and mark on the
discrepancy report form:

1)

2)
3)

4)

Make sore that for each message on the sequence diagram the receiving class contains an
appropriate behavior on the class diagram. If nor, it means thare rhere s an inconsistency
between the diagrams. A behavior is present in the sequence diagram, but missing on the
class diagram.

Make sure that there are appropriare behaviors for the system services? If not, there is a
service present on (he sequence diagram thar is not represented on the class diagram.
Make sure there is an association on the class diagram between the two classes berween
which the message is sent. If not, an association is present in the sequence diagram,
because of the message exchange, bar not present in rhe class diagram.

Make sure rthar there are notf any behaviors missing. which would prevent the service from
being achieved. If there are, it means thar something is missing from the sequence

diagram.

C. Verify that the constraumts identified i the sequence diagram can be fulfilled according 1o the class
diagram. Check for the following discrepanaes, if any of the following statements are not true then
informarion on the sequence diagram has not been represented in the class diagram Mark this on the
discrepancy report form.

1) If the sequence diagram places restrictions on the number of objects that can receive a
message, make sure thar consiraint appears as cardinality informarion for rhe appropriaie
astoclation in the class diagram.

2) If the sequence dingram specifies a range of permissible values for dara, make sure that
constraine appears as a valoe range on an anribure in rhe class diagram.

3} If the sequence diagram rontains informarion concerning the dependencies berween data
or objects (e.g. =a “Bill" ebject cannor exist unless at leasr one 'Purchase’ object exisis™)
make sure this informarion i< included on the class diagram. (Ir may be as a constraine en
a class ar relarion on the class diagram or by cardinality constraints on relationships.)

4) If the sequence diagram contains timing consrrainrs rhar could affecr the srare of an object
(e.g. “if mo inpat is received within § minutes then the window should be closed™) make
sure this informarion is included as a constraint on a class or relation on the class
diagram? (For example, the class diagram in Example 3 conrains a dming consrrainr for
the class “Credit Card System” since it applies to all instantiations of this class. The
condironal expressions from Example 2 should nor appear in the ¢lass diagram becanse
they do not alfect the siate of a class)
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D. Finally. for each class, message, and daa wdennfied above, thunk about whether. based on your previous
axperfence, it resulis m a reasonable design. For example, think abour qualiny annbones of the design such
as cobesion (do all the behaviors and artributes of a class really belong topether™) and coupling (are the
relations between classes appropnate?). Check for the following discrepancies:

1) Make sure that it is logical for the class to receive this message with these data,

2} Make sure you can verify that the constraints are feasible.

3) Make sure all of the necessary attribures are defined. If not, the diagrams may conrain
incorrecr facrs.

4) For the classes specified in the sequence diagram. make sure the bebaviors and artribures
specified for them on the class diagram make sense.

5) Make sure the name of the class is appropriare for the domain, and for irs arrribntes and
behaviors.

6) Make sure rthe relarionships with other classes are appropriare.

7) Make sure the relationships are of the right fpe. a(For example, has a composition
relarionship been nsed where an association makes sense?) If not, vou have found an
incorrvect fact because semething in the design contradicrs your knowledge of the domain.

Reading 2 -- State diagrams X Class descripfion
Goal: To venify that the classes are defined ina way thar can caprure the funcuonality specificd by the state duagrams.

Inputs ro Process
1. A setof class descripnons har lsis the classes of 2 sverem along with thew atmbutes and behaviors

2. Srawe diagrams thar descnbes the miernal staves i which an object may exist. and the possible transitions befween
Saies,

For each state diagram, perform the following sieps.

I Read the state diagram fo nndevstand the possible states of the object and the actions that
trigger transitions between them.

INPUTS. St e dmgram (5D},

OUTPLTS: Object Srates (marked w blue on SD)
Transinon Acnons (marked i green on SD):
Discrepancy reporms.

A Determune which class 15 bemp modeied by tins state deagram

17 If vou can’t determine the class that is being modeled, then something has been omitted or
is amhbiguons. Indicare this on a discrepancy report ferm.

B Trace the sequence of states and the rrangidon acrons (system changes dunng the lifenme of the objecr.
which migger a ranuiton from ene state 1o another) throughthe etate diagram. Begin ar the stan ware (filled
circle) and follow the Wansitions imtil vou reach an ead state (double circle). Make sure vou have covered
all wangitions,

. Underline the nameé of each siate, as you come 10 it with a bluepen.

D Highlight transition actiens (represented by arfows) as vou come to them using a green pen. For example,
e state diagram provided m Example 5 contans seven minunon acnons. The arrow leading from the stane
labeled “authonang” back 1o 1t5el] represents an achon that does not actudlly change e state of the abject

E. Tiunk about the states and actions vou have just identfied, and how they fin together

1} Make zure thar vou can understand snd describe what is going on wirh the object just by
reading the state machine. If vou canner, then the state machine is ambiguous. Indicare
this on the discrepancy report form.
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Find the class or class hievarchy, attributes, and behaviors an the class description that
correspond to the concepts on the stare diagram.

INPUTS Class descnption (CDY);
Obyect States (marked in blue on SD);
Transmion Actions (marked m green on 50)

OUTPLTS. Belevaut object atmbutes (marked in blue on CDY,
Eelevant object behaviers (marked in green on CD);
Discrepancy reparts
A Use the class desonprion 1o find the class or class hierarchy that corresponds o thas state diagram

13 If vou can’t find the corresponding class fill out a discrepancy report form becaunse you
have found an inconsisrency. The srafe machine describes a class thar has nor been

described on the class descriprion.

B Find how the responsible class encapsulates the blue -underlined staies descnbed on the sare dagram.
Stares may be encapsulared.
- 1 artribute explicitly. (An anibuge sxists whose possible values comespond 1o System states, & g
annibure “mode”™ with possable values “on”, "ol )
1 anribure implicithy. (An object 1s considered to be m a specific stare depending on the value of some
amribure, but the state 8 nor recorded explicutly. E g of a™5 the object behaves one way, for other
values of a another behavior 1s appropriate, but nothing explicitly records the current state.)

a combmation of attmbutes.

class rype. (E.g subclasses “fixed rate loan” and “vanable rate loan” can be considered states of parent

class “loan”.) Remember to check the comespondmg class and all parents m its inheritance hierarchy.
Mark each bhue-underhined state with a star (") when 1t 1s found.

1) If there are any unstarred states then something is missing from the class description. If
vou can determine from vour semantic knowledge of the domaln, that the extra state does
not make sense, then indicate this on the discrepancy report form, otherwise just indicate
that the two diagrams are inconsisient,

For cach green-hughlighted transition action on the state diagram, verify that there are class bebaviors
capable of achieving that tranmton. Remember (o look both m the currently selected class and any classes
hagher 1 the inhentance lerarchy,

{Keep in mund the following possible exceprons: 1) The wansiion depends on a global attribute, outade of
the class hierarchy. 2} In instances of poor design, i.c. lugh couplmg and public class armbules. behaviors m
associated classes can modify the valoe of a vanable 1o the class directly.)

If the Iransition action 15 an evans{ie. a transinon occurs when sometung happens) look for a behavior or

ser of class behaviors thar achieve thar evenr.

If the ransition action is 3 consmraing (8. a wansition occurs when some expression becomes true or false)

look for belisiion thar can change the talue of the constraint expression. For example, note the constranty
“[payment ok]” and “[payment oot ok]” m example 5. These descnbe when the actions they describe can
happen. based on the stams of payment.

Check for the following discrepancies. and fill ow a discrepancy report form if you find any:

1} Make sure that all acrions are encapsulared by the class descriprion. If rhey are nor, then
something is represented in the state diagram. but not in he class descriprion.

% Make sure that all of the consrraints are encapsulated by the class description. If they are
mot, then somelhing is represented on the state diagram, but not in the class description.

3} Make sure all of the data need to verifv a consmraine is presenr in the class descriprion. If i
is not all there, then you have found information in the state diagram that is oot in the class
description.
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M. Compare the class description to the state diagram to make suve that the class, a5 described, can
capture the appropriate functionality.

INPUTS: Object Srates (marked o blue oa SD):
Transinon Actions {marked m green on S0)

OLUTPLUTS Discrepancy 1eports.

A Consider the system funcrionaliry in which this class partcipates, a5 described by the class dscripton, and
the srates 10 which ot mav exisr, as described by the state diagram

1} Using vour semantic knowledge of rhis class and the bebaviors it should encapsulate. make
sure thar all seares are described. If not. vomething is missing and the class as described
cannor behave, as it should. Indirate this on a discrepancy report form.

Reading 3 -- Sequence x State diagrams

Goal: To verify that every state transition for an object can be achicved by the messages sent and
received by thar obyect.

Inpats to Process:

1. Sequence diagrams that descnibe the classes, objects, and possibly actors of a system and how they collaborate to
capmire services of the svuem

2, State diagrams that descobe the micmal states 1o whach an object may exist, and the possible transibons berween
srates

For each state diagram, perform the following steps.

L Read the state diagram to understand the possible states of the object and the actions that
trigger transitions between them.
INPLUTS: State diagram (5D}

OUTPUTS: Transition Actions (marked and labeled in green on SD).
Discrepancy reports.

A Derermine which class 1s being modeled by flus smate diagram.

1) Tf vom can'r determine the class thar ks belng modeled, then something has been omitted or
is ambiguons. Indicare this on a dscrepancy repory form.

B Trace the sequence of states and the ransition acrions (system changes durmg the hifetme of the olyect,
which miggera fanunon fiom one stale o another) through the state diagram. Begin at the star state and
follow the transitions until You reach the end state. Make sure you have covered all cransitions.

C. Highlight transihon actions (represented by ammows) a& youl come 1o them using 3 green pen. For example,
the state chagram provided in Example 5 contamns seven tranuhon adions. The amow leading from the state
labeled ~awhonzing™ back to uself represents an action thal does wol actually change the state of the object
Give each acuon a umque label (AL A2, ...].

D Thnk abour the stares and actions you have just identfied. and how they fit together

1) Make sure that you can undersiand and describe what s golog on with the object just by
reading the state machine. If you canpot, then the sinle machine is ambiguous, Indicate
this on the discrepancy report form.
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L Read the sequence diagrams to understand how the transition actions are achieved by messages
that are sent and recetved by the relevanr abject.

INPUTS Stare diagram (5D);
Transation Actions (marked and labeled in preen on 5D).
Sequence diagrams (5q00)

OUTPUTS Object messages (marked and labeled m green on SqD).
Discrepancy reports.

A, Take the sequence thagrams and choose the ones that use the object modeled by the state duagram. use ouly
ihis subset of the sequence dmgrams m e remander of Ous step
1) If there are mo sequence diagrams that have this class in them, then fill our a discrepancy
report because there i information in a stare diagram thar dest nor appear co the
sequence diagrams.
For each sequence diagram sdentified in the pretions step

B Read the diagram 1o ideanify the system service being described and the messages that dus object recenes.
€ Think about which ohject states an the state diagram are samancically relared to the system senace.
Highlight the state transitions Jeading to and from these smares. and use this subset for the remainder of this

sep
D. Map the object messages on the sequence diagram to the staie ransibons on the stare diagram. Each

Iransition 3chon may map 10 one message, or 3 sequence of messages. To do dus, you will need 1o Uunk
about the semanrics behmd fhe svsiem messages. Are they contribunng fo achieving some larger svstem
service of functionality? Do they have comething 1o do with the rrpes of staves this object should be in?
When vou have made 3 mapping, mark the rel ated messages and transtion actons with 2 star (*). Label the
messapges with ihe same label piven to their associated acton on the state diagram

13 Make sure, semautically, thar you could do this mapping. If you cannet, then there are

messages needed for a state transivion that are not in the sequence diagram. Fill cur a

discrepancy report form, becanse information included in one diagram is nof included in
the other one.

E Look for constramts and conditions on the messages you just mapped to state transitions. An example
constraml mught be “r=07, that i, whetheér or ool 3 meéssage is sear depends on the value of some amribure 1.
Look 10 see thar any constrainis/condinons found are caprured somehow on the state diagram. This
informanon might be caprured by: 1) state mformation (1. the fact thar r-0 comresponds 10 a particular state
of the system; ?) wransition mformaton (1 c. some state ansition occurs when 0 becomes true or false: 3)
nothung (i.e. this information is gol relevant or important for the stare diagram). If any of the following
accur, then fill our 3 discrepancy repory form:

13 Make sure thar vou can find a correspondence berwesn the conditlons and constraines an
the stare and sequence diagrams. If not, then one diagram has information chat is nor on
the other.

2} For the informarion ithar appears on both diagrams, make sure thar it is consistent. 1§t js
nat, then vou have fonnd the same informarion represented on two different diagrams in
an inconsisrent way,

. Review the markedup diagrams to make sure thar all rransition acrions are accounted for,

INPUTS: Transition Actions (marked and labeled in green on 5D
Object messages (marked and labeled i green on Sq0),
OUTPUTS: Discrepanc ¥ repofs
A Review the stare diagram looking for unsrared mansinon achions that could not be assocated with obyect
messages.

1) If the wransiron actlon was labeled with a constraint, see if vou can find a message or
sequence of messages capable of sarisfying the comsrraine. If pot, vou bave found
informarion represented in one diagram but nor in the other. The stare diagram requires
svitem services that are not described on any tequence diagram. Fill aut a discrepancy
repart.

Xy If the rransitden acrion was labeled with an event, see if You can fnd a message. a sequence
of messages. or some eveni performed by an actor that achieves the transition acton. I
not. you have found information represented in one diagram bur not in the ocher, The stare
diagram requires sverem sérvices thar are nor described on any sequence diagram. Fill cat
a discrepancy report.

B If the starved messages and trmsation acnions ideanfied in the previous siep appear on the same equence
diagram. make sure they appear in a lomeal order. Thal s, suppose the messages that ackieve action Al
appear before the messages thar achueve achion A2 on ope sequence dhagram, Thes means that Al must take
place chronologically before AZ. Then yvou should make sure that Al could be reached before A2 on the
state dagram as well,

1% If the order does not match, the fill our o discrepancy report form. informartion is
represented on two diagrams, bot lo an inconsistent way,
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Reading 4 -- Class diagrams x Class descriptions

Goal: Ta venfy thar the derailed descripnons of classes contan all the wnformanon necessarv accordmg 1o the class
diagram, and that the descnplion of classes make semantic sense

Inpurs ro Process
3 A class diapram (possibly divided into packapges) thar describes the classes of a sysrem and how they are associared
4. A ser of class descripnons than hists the classes of 2 svstem along with ther amnbutes apd behavion.

L Read the class diagram to undersiand the necessary properties of the classes in the system.

IXPLTS Class duagram.
Class descrplion

OUTPLUTS. Discrepancy repods
For each clase on the clazs diagram, perform the following steps:

A Fmd the relevant ¢lass descripuon, Mark e class oo the class descripnion with a bloe symbol () when
found.

1} I vou can't fiad the description, Oll oui a discrepancy report form. becanse a class present
on the class dingram is oot present in the class description

B.  Check the name and texrual descripnon of the class 1o ensere that they provide a meaningfi! descrniption of
the class that you are conswdenng at this imme. Also check that the descriphon 15 using an adequate
absuacuen level

1) Using your knowledge, make sure you can undersrand the purpose of this class from the
high-level descriprion. If nor, the descriprion may be roo ambignous 1o be used for the
design madel. Fill our a discrepancy report reportng a discrepancy becanse: onrside
kmwowledge.

C . Verify thar all the anribures are described along with basic types.

1) Alake sure thar the same set of attributes ks present in both the class descriprion and the
class diagram. If mor, fill out 2 discrepancy report form because information is present in
one document bar not present in the ather.

) Make sure this class can mieaningfwfly encapsalaie all these atcribuces, chat is, does it make
sense to bave these attributes in the class deseription, and that the basic types assigned 1o
the atiributes feasibfe according fo the deseription of the anribure. If nor, fill our a
discrepancy report form indicaring a discrepancy because: ounide knowledge

D, Venifv thar all the behaviors and constrainrs are described,

1) Make sure the same set of behaviors and consrraines is present in borh the class descriprion
and rthe class diagram, and thar they use the same styie or level of granularity (e.g.
pieadocode) 1o deseribe the behaviors. If nor, then informarion on one diagram is nor
present on the other. or it is inconsistent berween the rwo,

2) Mlake sure this class can meaningfully encapsulate all these behaviors: Make sure the
consiraints make sense for this class. Make sure thar bebaviors can accomplish their rasks
using the attribuces chat have been defined (for this or some other class). If not, fill in a
discrepancy report indicaring a diserepancy because: onrslde Enowledge.

3} AMlake sure the constralnis are satisflable using the artribures and bebaviors that have been
defined. If nor, vou have found a sirnarion where the behaviors and conserainis as defined
cannol be sarisfied wilng the atributes and bebaviors thar bave been defined. Indicare rhis
on a discrepancy veport form as a discrepancy because: eniside knewledge. Describe the
siruarion,

43 Make sore thar the behaviors for rhis class do mot rely excessively on the arribures of orher
classes ro accomplish rhelr funcrionality. (Note that you must make a value judgement
abour whar is means by “excessive reliance.” You should compare the number of
references ro other classes for this class with the rest of the svstem. and consider the tvpe of



functionality addressed to determine if such reliance is reallv necessary.) If they do, then
vou have found a possibly poor dedgn simation. Fill our a discrepancy report form
indicating rhis sitnation.

E If the class diagram specifies any inheritance mechanisms for this class. verify that they are cotrecily

descnbed

1} Make sure the inhervirance relationship is incloded on the class description. If it is not. Gll

out a discrepancy report form. Information on the class diagram is not on the class
descriprion.

Use the class hierarchy to find the pavents of this class. Make sure that, wemanrically, a
=class name> is a type of <parent name=, and that it makes sense to have this class at this
poinr of the hierarchy. If not, vou have nncovered a potential style issue: the hierarchy
should nor be defined in this way. Fill in a discrepancy report describlag the problem:
anrside informari on,

F. Venify that all the class relatonships (association, aggreganon and composition) are correctly descnibed
with respect to mulnpliciy indicanons.

1

3)

4)

5)

Make sore thar the object roles are caprured on the class description, and thait the corvect
graphical norarion is used on rhe class diagram. If you find a problem, Gl out a
discrepancy report form indicadog if informarion is omirred in one diagram, or if che
notation is incarrect.

Semanricelly, make sure the relarionships maks sense given the role and rhe objecrs relared.
For example, If a composition relardenship is involved, do the connected objects really seem
like a “whole-part” relationship? If they don’t make sense then vou have uncovered a
potential style fssue: the relationships shounld not be defined in rhis way. Fill in a2
discrepancy report describiog the problem: ewiside informarion.

If cardinalities are important, make sure they are described in the class descriprion. Given
vour undersianding of the relationship, make sure the quancities of objects used are
enongh. If nor, fill in a discrepancy report becanse information in one diagram is not
present in the other.

Make sure that there is some atiribute representing the velationship. If not, fill in a
discrepancy report indicating that information in one diagram is nor present in the other.

Make sure that the relationship uses a feasible basic type or structure of basic types (if
mulriple cardinalicy Is lovalved). If nor, fll In a discrepancy report form indicaring a
discrepancy becanse: ourside informarion.

Review the class descriptions for extraneons information.

NPLTS Class desermphon
OUTFLUTS: Discrepancy reports.
A Review the class deseriptions to make suge that all classes desenbed aciually appear m the class diagram

13 Alake smre there are no unstarred classes on the class descripron. If there are any, fill out
a discrepancy report form because a class on the class description is not present on the
class diagram.
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APPENDIX B.2 - OORTs 3.0 — Vertical Reading - English Version

Reading 5 -- Class Descriptions X Requirements Description

Goal: To venfy that the concepts and services that are deseribed by the functional requirements are
caprured appropriately by the class descriptions.

Inputs o Process:
1. A ser of functional requirements that descnbes the concepls and services that s pecessary in the fmal system.
2. A setof class desciiphions that bsts (e classes of a system along with their annbutes and behaviors

I Read the requirements description to undecsiand the functionality described.
IXPUTIS. Set of funcienal requirentents (FR)

OUTPLTS: Candidate elasses objects annbutes (marked m blue m FRs).
Candidate services (marked in green in FR):
Consrranr ar conditions on services (marked in yellow in FRy)

A Read over the #ach fusctional requirernent to undersmuod the fonctionaliy thar it descnbes.

B Find the nouns in the requirement: they are candudarcs o become classes, obyects, or atribules m the system
design Underline the souns with a blue pen.

C. Fmnd the verbs, or descriphons of acriont, which are candidates to be sernices of behaviorn o the system.
Underline the verbe or acnon descripiontwnh 3 greenpen

D, Look for descriprions of constraints or conditiens on the nouns and verbs vou identificd in the preceding
two steps. Especially pay atention 1o pon-functional requiremente, which rypacally contain restncthiont and
conditions on svstem funcrionaliny. For example. exa mne whether relatonships between the concepts have
been adentified. Ask whether there are explicst constraian of hmmanons on the way actions are performed.
Trv 1o nonhce of defingte quantities have been specified 3t any pownt m the requoement {soc Example 4).
Underline these conditions and constraints with 2 yellow pen

IL Compare the class descriptions to the requivements to verify if the requirements were caplured

appropriately,

INPUTS: Se1 of funcuonal requuements (FR):
Class descripnon (CD).

OUTPLTS: Corresponding concepts have been marked on the FR and CD,
[hscrepmcy reports,

A, Foreach geen-mmderlined action description i the functional requirements, ry to find an associated
behavior or combmaton of behaviors m the class descnpluon. Use syntactic clues (¢ g a behavior name that
1% simular of SYROnyImous (o an action descniption) to help vour search, but make sure the Semantic meamng
of the finction m the fequinements and high - level de<ign i the sanie When found, mark both the name of
the behavior(s) in the class descnpuon and the descnpoon of the scoviry w the requircments with a green
svmbol (7}

13 Make sure (e classes receive the right information for accomplishing the required
bebhaviers. Make suve frasible pesulis are prodoced, If nof, the classes cannot implement
ilie Tunctionality appropriatels. Indicate this on the discrepancy report form and mark
whether it is becanse af omitted fanchonalin: or locorrect or ambigwons informaricn.

B For each blue-underlined noun in the funcnonal requrements, wy to find an associared class i the class
description An associated class may be named after a concept from the requirements. mayv describe a
general class of which the conceprt 18 a paricular mstance (1.¢. an object), of may contan the concepl as an
artribure. Use synracric clues (e g a class name thar 1s umalar ro the name of a concepr) ro help your search.
but make suge thesemandic meaning of the conceprs in the réquirements and dewugn is the same
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If the concept mn the functimal requrements comresponds to a class name i the class descripuon, mark both
the name of the class in the class description and the concept in the requirements descripuon with a blue
svimbol (7).

13 Make sure the class descriptions conrain sufficient informarion regarding the conceprs that
play seme role in this funcrionaliry and rhe class names have some connecrion 1o the nouns
vou had marked. If mot, or if the classes are using ambiguous information ro describe the
conceprs indicare rhis an rhe discrepancy report form.

¥ Make sure these classes encapsulare (blue-marked) atrributes concerned with the nouns
vou marked and (green-marked) behaviors concerned with rhe verbs or actions
descriptions you had marked. Also make sare that all identified constraints and conditions
for these classes regarding this requirement are described. If not, vou have found
important informarion from the requirements omirred from the design. Indicate this on
the discrepancy report form,

If the concepl w the funchonal requirements corresponds (o an artribute i the class description. mark both
the name of the anmribute in the class descriprion and the concepr in the requirements descniprion with a blue
symbol (*)

1) Make sure the class description is using feasible rvpes 1o repre sent informarion; given rhe
requirements descriprion and rhar the (vellow-underlined) consiraints and condirions on
the artribures were obterved in their definifon. If not, you have found incorrect
informarion in the design. Indicare rhiz on rhe discrepancy report form.

Review the class description and fusctional requirements to make sure that all appropriate
concepts corTespond between the documents.
IXPLUTS: Ser of fuactional requirements (FR):
Class descrption (CD).
OUTPUTS:  Discrepangy reporis,
A Look for descripnons of funcuionahty m the requirements that have been omined from the desagn.

13 Make sure thar thers are no unstarred nouns or verbs in the requirements. If there is one,
make sure that it should have been included in the design, and was pot there merely for
clarificarion. If i shieuld have been in the design, then information has been omitred from
the design. Indicare ihis on the discrepancy report form.

Reading 6 -- Sequence Diagrams x Use cases

Goal' To venfy that sequence diagrams describe an appropriaie combination of objecrs and messages thar work o
capiure the fmcoonaliny descnibed by the use case

[npurs 1o process:

)
-

A use case thar describes imporant conceprs of the system (which may evenmally be represented
as objects. classes. or attributes) and the services it provides.

One or more sequence diagrams that describe the objects of a system and the services ir provides.
There may be nmlriple sequence diagrams for a piven use case sinee a use ease will rypically
describe mukiple “execution paths” through the systan functuonality. The comrect set of sequence
diagrams for a use case must be selected by using traceability mformanon ‘or by someone with
semantic knowledge abourthe system. Finding the correct set of sequence diagrams without
tracenbality information or knowledge of the system will be hard.

The elass descriptions of all classes in the sequence diagram.
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L Identifv the functionality described by a use case, and important concepis of the system that are
necessary o achieve that functionality.

INPUTS Lse case (UC)

OLUTPUTS: Svarem conceprs (marked in blue on UC).

Services provided by svstem (marked i green on UC).
Data necessary for achieving services (marked m vellow on L'C).

A Read overihe use case 1o understand the funcnonalicy that it descnbes.

B Fund the nouns wchuded in the uee case: they desenbe concepts of the sysiem. Underhne and upumber cach
umaque noun with 3 blue pen as it is found . (Thar is, of 2 parnicular noun appeans several nmes, label the
poun waith the same number each rume. )

C  For cach noun ideandy the verbs that describe actions appled fo of by the nouns Underline the ideanified
services and number them (1o the order they must be performed) with a green pen. Look for the constrainn
and condibons that are necessary in order for this ser of actons ro be performed. As an example, consider
Example 1, in which constrainrs and condinons have been highlighted. In this use case, there 15 an example
of both a constrami (“The Cusromer can only wait for 30 seconds for the authonzation process”y and a
conditnon (“nme of payment 15 the same as the purchase e ).

D.  Also identify any information of dam that s requured fo be sent o7 recerved in order 1o perform the actons
Label the dara o vellow a5 "D |~ where subscripm § and j are the numbers grven o the nouns berween
which the mnformation 5 exchanged.

IL Identify and inspect the velated sequence diagrams, fo idenrify if the corresponding
functivaality is deseribed accuwmtely and whether behaviors aod data are represented in the
right erder.

INPLTS: Use case, with conceprs. services. and dam marked,

Sequence diagram (5D)

OUTPUTS Syitem conCeps (marked i blue on SDY,

Seraces provided by system (marked in green on SD),
Data exchanged between objects (marked in vellow oa 5D},

A. For each sequence diagram, underlme the system objects with a blue pen. Number them with the
comesponding anmber from the use case

B Ildennfy the services described by lhe sequence dagrams. To do this, you will need 10 examune the
mformancn exchanged berween objects and classes on the sequence duagrams (he honzoutal amows). I the
informarion exchanged i very detailed. an e level of messages, you may need to abstract several messages
together to understand the sertices they work 1o provide. Underhoe the idenufied servaces and number them
(1n the order they occur i the diagram) with @ green pen. Look for the condition that activates the actions

€ Identify the mformanon (or daia) that 15 cxchanged between system classes. Label the data in yellow as
“Dij” where subscripts i and j are the oumbers given o the objects berween whuch the mnformation 1%
cxchanged.

L Compare the macked-up diagrams 1o deteitmine whether they represent the same domain
concepls.

INPUTS Use case, with concepts, services. and data marked,

Sequence diagram. with objecrs. services. and data manked

OLTPUTS: Discrepancy reports,

A, Foreach of the bluc-marked nouns on the use case. scarch the sequence diagram 1o see 1f the same noun is
represented. Mark 1 he poun oo the vse case and the sequence diagram with 3 blue star (*) 1of it can be found
on the sequence diagram.

1) If there are any nostarred aouns on the use case, it weans that a concept was used (o
describe functionality on the use case bur ir was nor re presented on the sequence diagram.
For each of the nouns on the sequence diagram. find the corresponding class on the class
description and check whether the unsrarred noun is an anribure. If the unsrarred noun
does mot appear as an anribure of any of these classes, you have found an omission.(Is rhis
correct? We ave referring to the Class Description here, but that §s nor part of this
technique) A concepr was described on the wse case bur has not appeared in the system
design. Fill in a discrepancy report because necessary functionalire has been omitred.

1 If there are any anstarred nouns on the sequence diagram vou have found an extraneous
noun, or a noun describing a lowerlevel concepl, on the sequence diagram, Thiok about
wheiber ihe concept is necessary Jor the high -level design, and whether it vepresents a level
of detail thar is appropriate at this time. I it does not, fill in a discrepancy report because
this informarion is extransous.
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B. ldenify ibe senaces descnbed by e sequence diagram, and compare them with the description used on the
use case Are the classes ‘objecrs exchanging messages i the same order specified on the use case? Were
the data that appear on messages on the sequence diagram carrectly descnbed on the use case” ls it possable
for vou to understand the expecred funcrionaliry just by reading the sequence diagram™

1} Make sure that the classes exchange messages in the same specified order. If nor think
about whether this represents a defect. Usnally, swirching the order of messages may have
an effect on the functionality. Bur sometimes messages can be swirched withour affecring
the outcome; other fimes, messages can be performed in parallel or condirions may easare
thar anly ane or the other message is executed anyway. If changing the order will change
the functionality, fill in a discrepancy report becanse rhe informarion on the design is
incorrecr.

13 Make sure that the data exchanged ave all in the corvect message and that the messages go
berween the correct classes (Le. do the labels “Di,j” for the data match berween diagrams).
AMake sure the messages make sense for (he objects sending and veceiving them, and for
achieving rthe relevant services. If mot. it means that the sequence diagram is using
information incorrectly. Fillin a discrepancy repori describing the problem.

C. Are all the constraints and conditions from the use case bemng observed 1n thus sequence diagram? Is some
detail from the use case missng here?

1} Make sare that the constrainis are abserved. AMake sure all of the behavior and dama on
the sequence diagram are divectly concerned wirh the use-case. If nor, ir means rhar the
sequence dlagram fs using informarion incorvectly. Fillin a discrepancy report describing
the problem.

Reading 7 — State Diagrains x Requitements Description and Use-cases

Groal: To verify thar the stare diagrams describe appropriare sares of objects and cvenmn that mgger sate changes as
described by the requirements and wse cases.

Tnputs to process:
1. The set of all state dingrams, each of which deseribes an object in the system.
2. A set of functional requirements that describes the conceprs and services that is necessary in the

final system.
3. The set of use cases that describe the important coneepts of the systam

For each state diagram, do the following steps.

L Read the state diagram to basically understand the object it is modeling,

1L Read the requivements description fo determine the possible sinies of the object, which states
are adjacent to each other, and events that cause the state changes.

INPUTS. Stare Dhagramas (51N
Hequurements Descnipnon (RD)

OUIPLTS: Oyect Stares (marked m blue oo 31Y)
Adjacency Matnix

A, Puraway the state diagram and erase any (™) from that are m the requrements Fom previous iteranons of
this step. Mow, read through the requirements looking for places where the concept is described or for any
fimctional requirements in which the concepr pamcipates or is affected. When vou locare one of these
mark 1 m pencil with a (*) so that o wall be easier o wie for the remander of the slep. Focus on these parts
of the RD for the rest of the step,

B Locate descriptions of all of the different sranes that thus object can be ipe To locate a suane, look for
atmbute vales or combinations of amnbate values that can canse the abyect 1o behave m a different wav
When you locate a stare underline it with a blue pen and give 11 2 pumber
Now identily which one of the numbered states is the [mtial state. Using a blue pen, mark it with an T
Likewise mark the end state withan “E".

D Whea vou have found all of the stares, on a separate sheet of paper. create 3 mamx with 1 N across the top
and 1. K dowan the left sade. where 1K represeans the pumbers that vou gave o the stares i e previous
siep

E For cach pam of siaces. of the object can change fiom the state represenied by the number on the left hand
side ro the stare represented by the number on the top 10w, then mark the box at the miersecoion of the 1ow
and columa. If vou can derermune the cvenr(s) that casse the stare change pur thar i the box, of not just put
a check mark (the event will be determuned i a later step). If vou can derermune that if is not possible for
the rrancition to happen then place an X o the box  If vou cannor make a definite derermination then leave
the box blank for now,

F. For any event that vou have denhfied above, if there are any consframts descibed m e requirements. then
write those by the event 1 the matrix.
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FRead the Use cases and determine the events that can canse state changes.
INPLT: Uee Cases
OUTPLT Complered Adjacency Matnx

A Read through rhe use cases and find the enes m whuch the object parucipates. Focus on these for the rest of
thes

B For ;?;h box in the adjacency marrix thar has a check mark ia ir. look through the use cases and determine
what event(s) can cawse thal ansiton These events may not be obuious and may require You to abstract
the use-cases and think about what s achually going on with each object  Erase the check mark and write
thes eveni{s) 1o (s place.

€  For each box that i blank m the adpcency mamnx. see if any evenr thar can cause thar mransiton 15 described
i the wie cases I af 65, then write that event i the box: if not then place an X m the box

Read the srare diagram to determine if the states described are consistent with the requirements
and if the mransitions are consistent with the reguirements and use cases.

sPUT. Reguirements Descriphon;

State Diagram (5D,
Adjacency Matrix (AM)

OLUTPLT: Discrepancy Feporms

A

For each state that is marked and aumhbered in the requirements descnpnon. find the comesponding state on
the state diagram and using a bloe pen, mark it with the same number used in the requiremenrs. Be careful,
because the same state may have a dufferent name m the requurements than it has on the state diagram. To
determine if Two different names are 1alking about the smme stare, you must use your understandmg of the
requirement’s description of the state and the informanion conmined m the state diagram. This may be an
iteranve process where if states appear to be missmg, you musi g¢ back and look agam at what you have
idennfied and make sure that it 15 correct. If you find any problems, fill onr a discrepancy report
1) Make sore vou can find all of the states. If a stare s missing, look o see if two or more
states that you marked in the requirements were combined into one state on the state
diagram. If not, then informarion has been cmitred from the design. If so, then make sure
this combinarion makes sense. If it does not, then the design has lncorrect lnformation (n
ir.
2 Make sure thar there are no exira states in the stare diagram. Look to see if one state that
vou marked in the requirements has been split into two or more staws in the state diagram.
If not, then Informarion in the design is extraneous. If so. make sure rhar this split makes
sense. [f it does not then the design has incorrect informarion.

Once vou have all of the stares labeled with aumbers, using the AM. compare the ransiion events marked
on the matnx 10 the ones on the SD. For anv box on the AM thar is marked with an event, check the
comesponding states on the SD to make sure they have an event to wansition berween them, and check 10
ensure that the event 1s the same.
13 Make sure all of the events on the AM appear on the SD. If not. information has been
omitted from the design. If there are ¢xora evenrs on the stare diagram, then rhe design has
exiraneons information in ii.

For each constrant that was marked on the AM, find 1t on the 5D,
1) Make sure vou can find all of the canstraines that are on the AM. If vou cannet, then
information has been omitied from the design. 7 there are exira constraing on rhe srare
diagram, then the design bas extraneons information,
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2. ienmsaounae! (Scenario) MAummaass Muenmzaomunie {M}ﬁﬁ?i'nﬂi’uﬂ;afumﬂﬂﬂunumnaq

Sunau L] m founning
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- 3ameu Cocsamint 10s Conditics 404 Massage indinded
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umnaildl Clat T Clie Disgrammios i & ismmastiu Class 1w Class Dingram
3 Sequence Disgrae —2 Class Dugram RITBIIUNNT Message Ty Ewnun- ave Jumnedy | 5§ Message fuzaslu Seqpencs Disgrae ua T THumpaidu
Meshod U Class Diagram o4 Method Y Class Dispram
4 ‘mm& Class Dizgram Ty Sequence Drapram hﬁﬁ%ﬁilw;ﬁuﬁa Class fnnduiud fuly Sequence Dhizgram (A TM Clss
Message Sinai B Amibue 40480 Cliss Wit Closs fifudl | Disgram ummanaufiniud (associstion) riauaen
e AUl Temsiriiu Ol Disgram Class g"ua:u
| ronduind (Association) idornendne Class ifunTeh
s Sequesce Diagram —* Class Diagrac &1\ Sequence Diagram HNTIHMAY Constrazst WTH Coodinee % Cogstraint %78 Condinoa (mBe4) Tu Sequeace Dusgram ud
(Ema) Wiers 2ewandy Class Disgram imaa 35 2emTe 1 h¥simna 1w Class Diagram
¢ Chss Diagraen o yewaL S0 Clazs, Aniute biae Method TidoaTnnns1§iamy | #0 Claes, Ancibute uar Method SoaanumneTiidmau
TH
7 Class Diagram arasmaut sy Fuiug iz i Chag iiman T¥u cenmeesny Suriug Te it Class Tismun o
muneumishi
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10 Class Tu Claes Descripticn

St Mlachine Disgram > Class Descripteea
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A3 19aari A I 4 1 Stase Machine Diagram o'l

s T et Anrituse Y Class Descrsprion Téna afui
State Mackme Dixgram sarna 14

eae Machine Diagram —Class Descriphion

A30000 318 Mebod I Class Descrigeion Mermim el Iifin
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Saguzmad mmuwnnn.l‘m mwlm_m'lu State Machioe Dingnes Mnnﬂnﬂﬂ‘imhmmnmiuﬁuﬁuh {m-:muin:smm
Diagram)
- wnm lﬁm founmiay
1 State Machine Disgram et A Tuud e Traasition Actico OR8] TRmdeuidped iy
nmﬂl’um (Ad, AZ, AS...)
3| Seae Machine Disgram —» Sequesce Diagraes mwmﬁmuﬂm’uisﬂmmu Yaimy Sequence Disgram Imioti 1§ Object &
el
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Description w387 M Class Diagram 170l Yiazafin 14 Claes Dagram
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3. tenmsIENaan (Checklist) Auniiu fIteduduenms¥indadein 2 auiieie
Sabaliauskaite (2004) UAZ4UTYB Wang 1D Lu (2001)

3.1 IBAMTIFNANAINIUIG8Y8 Sabaliauskaite (2004)

189

CHECKLIST

Locate the following diagrams: Class Diagrams, Activity Dagrams, Sequence Dragrams and Component
Diagrams. Answer the questions related to comesponding diagrams.  When you detect a defect, mark it on the
diagram and fill the necessary informaltion in the Defect reqistration form. I you have any commants, write
them in Comment form.

Class Diagrams

1. | Aren’t there any inconsistencies between Class Diagrams and Requirements | O yes [ no
Specification? :

2 Are all he necessary Classes and Associations defined? Oyes Ono

3. | Are there no redundant elaments in Class Diagrams? Oyes Ono

4. Is the muttiplicity of alt Associations defined? DOyes Ono

5§ | DoClass Diagrams have enough information for software code development? Oyes O no

Activity Diagrams

6 | Arenl there any inconsisiencies between Activity Diagrams and Requirements | O yes I no
Specification?

[ Are all the necessary States and Transitions defined? Oyes Ono

8. | Is the order of the States comect? = Dyes Ono

9. | Are there no redundant elements in Activity Diagrams? Oyes Ono

Sequence Diagrams

10. | Aren't there any inconsistencies between Sequence Diagrams, Class Diagrams and | O yes O no
Requirements Specification?

11. | Are all the necessary Objects and Messages shown? : DOyes Ono

12. | Is every Class from Class Diagrams included in any of Sequence Diagrams and vice | O yes O no
versa?

13. | Is every Use Case from Use-Case Diagrams implemenied in ane. of Sequence | O yes Clno
Diagrams? 7

14, | Are there no redundant elements in Sequence Diagrams? Oyes Ono

Component Diagrams

15. | Arent there any inconsistencies between Component Diagrams and other | O yes [OIno

dagrams?
16. | Are all he Classes from Class Diagrams included in ore of Components? Oyes Ono
17. | Are the necessary Software Components and their relationships depicted? Oyes Ono
18. | Are there no redundant elements in Component Diagrams? Dyes Ono
18. | Do Component Diagrams implement all use cases of the system from Use-Case | O yes [l no
Diagrams?

20. | Do Compaonent Diagrams have enough information for implementation? Oyes [lno
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3.2 IBNMIFNAANINNNITBYBY Wang uaz Lu (2001)

3.2. Check lict of the uze cace diagram

Does ‘| nave a system name?

Does it nave a use case descripton?

Does it nave precond 1ans?

Does it nave c ean system boundary?
Does it st all the actors?

Does it :51 some unnecessary aciors?

Does 't capture all 1ne passible functionality of system?

3.3. Check lict of the Sequence Diagram

Does sequence diagram follow the tme line?

Is the activation bar length correct?

Is the life line length comrect?

Is the message notation clear and logic?

Does tne diagram show the correct objects’ creators?

Does each sequence diagram can find a use case in use case diagram?
Is there an actar to initiate the sequence diagram?

Does each sequence diagram keep synchrenized with class dagram?

Is correct quard condition stated?

3.4, Check lict of the collaboration diagram

Is th s collaboration diagram too big? (rue of thumb)
Does 1ne co aboration diagram have correct seguence number?
Does the who e diagram focused o1 the cbject ro e instead of message ume ine?

|s the guard condition correctly set?
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Is the initiating operation identified?
Does tne who'e collaborate diagram can successfully accompl sa the intaung operation?

Are 1ne interactions between objects carrectly idenufiea?
3.5. Check lict of the clacs diagram

Does each use case can be accomplished in this c'ass diagrams?
Is aggregation relatonship correct?

Is aggregation mixed up with compositon?

Is generalization relationship cormrect?

Is the navigablity direction consistent with ownersnip?

Is the mult plicity number comrect?

Is this class diagram too big need to group into different packages (ru'e of thumb)?

3.6, Check list of state-chart diagram

Does the state chart diagram clearly say which subject it describes?
Does the diagram identify all the possible states?

Are all the possible transitions between states identified?

Are a!l the events tnggering each state’s transition identfied?

Are the necessary guard conditons labeled out?

Are tne necessary action of event identfed?

Does tne state chart have initiate and end ng state?
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4. tenmsinda (Checklist) il¥lummeaaas iiluenms¥ndaandiinlivlg

funideldumsnanes
Cleecklist
Vdmdunssvasuitenliounninilu Lse Case, Clas: Diagram, Sequence Diagram (As St Machine Disgram 1AB0UR 0 Wil 404
fnsnsnmoiard] idewudunwisdiiufinasluonmtuile€aunnios
Use Case (Use Case Diagram + Use Case Deseription)
|1 | WI30M0 Use Case Dingram Hgduai Hlvan duemnhimaen:vugndoamfel O Ohis
x| maveenu Use Case Tiagram Sniumuaniaiiimsne: ui 1 8nud o nssgndos i Requirmen Ow O%s
Descripiin ninld
3, | marenen Use Cace Description Tiilmsaiuwiagua: nefum: actor vomma: Use Caze nTohiuazeivw | OW O ity
TResgndnaniioli
1. | A33m0U Use Case Descripion F1I0 13 1iMAu0 Precondition s Poscondinon w0 ada: Use Cazewiohi | O O lils
uar dwmanWotigede s iohi
5. | mrennu Use Cate Decopuoadiiinmainedussun i nmssuse: Us Ce Wnudnuazgodes | Ot O Tty
wiohi
Class Dlagram + Class Drsription
I | MI78M0U Class Diagram Tnmai Class w17 S0 Class un: fonawdariui mmummt Ow Ol
Jami vimum 7 feuntaiin e Qi tassociadec) 6 sas [T TR —
winhi
2 | m37900U Class Diagram Tuiline Amitusne 1540870 Fo Anibme Fonumnedanu wasfmumbeon | OW 0O LS
w04 Amibute funavilla (Visibilin Andbae Viosvnmne fumTohi
1 | myremou Claw Diagram 'i'llu“‘uu: AU TUAT 4R 1 Requinement Description n3eTi wimiu O%W O uits
A179MOVTE Method 1ﬁanmnuwum i1 Signamare M Rerum Type 404 Memod TRt 1agndon
4 | 611 Requiremens Description fin muanudew lonTodedmavosszuy Wai 0mouitly Class Disge i | D19 O Nils
AVIIVAS Comstraing 1T0 Condiion AT Tosasulau uazgniing
5. | mvmmous i Decopio finmafnenudummt Cls Dagram ummYinde T O Ot
Sequence Hagram
1| maweoumgdoualii§lunt TEaous: 191 Object sonmasinsnmiaamgafo ol Ot Oits
1 | #1u Requarement Derypnon Hnvzumantoulandedoifaveisz iy Wesnmouily Sequesce O Oty
Daagram INTINART Constraiat 130 Coodition o Vo amaud e uae prdomioti
1 | mawdowia Meszage guanimizain Class iigodies spduns semoudoyait 1§ lunuanaliou O Ohite
Message AT RUAN (Reparm) TigrdomTols
4. | mewmouimng Method Thiaatlu Clss Diagram giiAaillu Message T4 Sequence Diogram win'li Ouw 0O 'I.:E_
5| aymvmoudriunnuaninBou Message Tioanosfuunouniiiinen usas Use Cace fuanilyvse | W O ity
Caze Dhesormpuon W50 Tl
State Maehine DHagram
1 | menoudgdmseli Wlunnetuwnmaflsnlasan s ves Object TgndoniTe i Ow Duns
2 | udiE: Saee Machise Dugram sunue Renrdmeu dunnefuieanw: vol Object Tn Ow Ouls
3. | maaeriow Stare, Event iz Trasinon Actoa 110208 o nas Srundad lon ol O O
1, | myaemouimn Object S mmanilu Sore Mackine Diagram grumasiiy Clas: uae Trmaion Avion 16 | 019 O ity
____I_ﬂ“_““n" Method T4 Class Diagram
5. | moamouTwnnldouan e voniRa: Object sunorrdostuidunananiRou Meszge T Soquence Ow ONis
Duagram
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ngadt 1
S
Ne. 3o -ana dnnwdounmdesdiing | nmind o) YazmEam Yazdmina
2 (Founmdse /1 i) (%)

01 | Wi gMITEI T3NS 7 1 0.099 35

02 | et gnimd quon 11 67 0.164 55

03 | wwwiad afameumnd 9 90 0,100 45

dnu dnmeuamlson | énowsowindesn | paiid YszimEam YszimEna | YszinEnalumisiida
Sounndesiinu | (Preparation) (Meeting) i | deunmdes /1 i) (%) wavInass (%)
13 21 14 55 0.236 65 33.33
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Preparation
No, do-ana dnudounndssiing | peild and YsztmEam Uszindna
(Pounnina / 1 W) (%)
04 | um. wifing aquiAsgn 15 87 0.172 75
05 | um. vilugr mialwmana 9 83 0.108 45
06 | ww wurys nlguniu 7 73 0.096 35
Meeting
$14Iu dnoumovantaey | $wowwauamlasy | amfly UssfinBam tazinBun | Yszdnualumadidn
dounndaafiny (Preparation) (Meeting) o) | (eunniea /1 um) (%) wavINYae (%)
17 15 3 47 0.362 85 80
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N 3
Preparation
No. fa-ana dmudeunndosiing | neild ond dszimBam Yazimina
(founndna /1 w1 (%)
07 | wer. ignase Yianliza Sy ; RS 0.080 35
08 | wa. 5 muledias 83 0,096 40
09 | um. B3YUN ¥OMULA 65 0.108 35
1 snounavindeey | $noawsevanoen | oy YrztimBam dszimina | YszimBwalumahdn

Founndesinu |  (Preparation) (Meeting) o) . | (feunmdea /1w (%) wavmilans (%)

11 12 1 42 0.262 55 91.67
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mi::ﬁ 4
1417/,
Na. %o - ana dnmdeunndesing | nmild ond) dszimBam Uszimina
(fpunndsa /1wl (%)
10 | uiwenedd efulsssuas 10 90 0.111 50
11 | ua ganiing qumen 3 90 0.033 IS
12 | wwaus wIsneinud 7 90 0.078 35
Meeting
d1m §novmouamben | $wwwavanloes | wenid dszimSam Yazimswa | YszimBwalumisia
founmissiiny (Preparation) (Meeting) W) - | (eunwdea /1 wim) (%) wayInaey (%)
12 16 6 58 207 60 62.5
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< i _4-. f'i- !!; p
No. fo-ona dnudeunndasiing | nanild ond) YszimBam Uszimina
(deunmdea/ 1 wri) (%)
13 | wiogdud gaadiad 10 90 0.111 50
14 | wo. ium o 9 % 0.100 45
15 | U0 8UTIN BUTRYINN 10 %0 0.111 50
f1uau snauwaamleen | dvauwauIniney mjn"'li’ dszimEam Uszimiwa | darimBnalumaiia |
Founminaiiny (Preparation) (Meeting) i) | (deunwdea /1w (%) navIndaey (%)
10 8 2 49 0.204 50 J' 75
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Preparation
No. #o - oo srvdounndesiing | nmilld and) Yszinnm YsztmEna
(flounmiee /1 i) (%)
16 | M0 AT 1%0 yUAINYD 3 84 0.036 15
17 | ue. gom g8l 8 78 0.103 40
18 | wa omFon wn'lse 10 87 0.115 50
, Meeting
$1uIw Smaumouandaoy | dnoumruandaex | nminy dazfinBan YszdmBua | dszinmBwalunisidn
dounnioafiny (Preparation) (Meeting) o) | (Younndea /1 win) (%) wauInan (%)
9 1 4 60 0.15 45 63.64
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ﬂq'uﬁ 7
No. #o-ona dnnvdeunndesiing | nmild ond) YszimBam YszimBna

(Founnwiea /1 W) (%)

19 | wio BANAY QANFIN] 7 87 0.080 35

20 | wininmd muninn 7 %3 0.084 35

21 | um. #na Tadunufuenn 11 87 0.126 55

d1u dnousavindosy | dnnwwewindoex | neild trzimEam vasimina | YazimBnalunisdia

Founminsiny (Preparation) (Meeting) {lﬂﬁ} (ounmwies /1 wim) (%) wavIndasy (%)

11 25 19 35 0.314 55 24
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Preparation
No. fo-ana dvudsunndasiing | aid ond) dazimEam Yszamina
L (founmdea / 1 wil) (%)

5 | we sz fddanmad ! 7 67 0.104 35

44 | wioumlga dilafe 4 72 0.056 20 B

45 | umATund amie 6 67 0.089 30 '

drum dnounainlaen | Snruseuanlaes mn';'li dazimEam tsrimEna | dszimEmalumsiida
dounmipaing (Preparation) (Meeting) (i) | (dleunmdsa /1 wii) (%) wavantaeu (%)
11 14 4 | %0 0.22 55 7143
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miu:"':l
Preparation
No. §o - ona snvdeunndesiing | neifld oni) YazimEnn YsztmEwma
(deunmied /1 wi) (%)
22 | uma¥n mysugnilng 2 85 0.024 10
73 | un. ey funded 10 90 0.111 50
24 | W0 5T ¥OMYUN I f 90 0.067 30
dmav $navmendoey | dmwounawintdeey | naild dszinEam YazimEna | dezimBnalumaida
dounmiasiing {Preparation) (Meeting) ) | (deunmiea /1 wi) (%) wavndaeu (%)
13 1% 6 55 0.236 65 66.67
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Preparation
Na. $o-ana dwoaudeunndssiing | amid ond) taziimEam Yaziming

| (Founmies / 1 wii) %)

25 | W0 BUIMN QAT 7 90 0,022 10

2% | wwude nfiuaimi 10 90 0.111 r 50
27| wn Bman ygms 6 85 0.071 30 |

dmav dnoumevandosy | nouweuamlgen | aprld dazdnEam Yazimina | YazdmBnalumanda
dounninainy {Preparation) {Meeting) ) | (deunmdeas 1 wm) (%) wavndaeu (%)
6 23 i 40 0.15 30 52.17

902


user
Text Box
206


207

P:qnnﬂm
No. fo-ana hmuﬁmm‘wh:ﬂli, : el (i) YasgmEmm Uszimina
(¥eunmdea /1 uri) (%)
38 | wio Anase Wanilyg dad 1 90 0.011 5
29 | win mia ATyginsel 5 90 0.056 25
30 | wo Fodand fund 1 %0 0.078 35
d1mm $oumowamlsey | énaumewamlsen | el dsztmEam dszimina | YszimBnalumisdiia
Founmisaiiny (Preparation) (Meeting) i) | (dpunmies/ 1 W) (%) wavnaeu (%)
7 14 1 5. | o | 35 7143
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Preparation

No. $o-ona Snavdounmdesiing | nmild andl) UszimBam Ysztmna
(founndes /1 wim) (%)

31 | wie gnfe ATy 3 90 0.033 15

32| ud, g mMudessen 3 90 0.033 15

33 | um nuadsTH TIRTIN 5 90 0.056 25

Mecting
v Snumouandney | énowwevannes | nanid YsztmEnn Yazimiun | YszfnBualuniadida
Founndeiing (Preparation) (Meeting) (i) | (@eunwisa/1w) (%) wavInUaey (%)
5 10 6 45 0.111 25 40
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ngu 5
Preparation
No. $o-na swaudeunndesiivy | nmilld oni) UsstmBam Yssinina
(Uounmied /1 1) (%)
34 | ua dhdien Buuzm 7 90 0.078 35
35 | wn. wiigye nRARARS 1 90 0.078 35
36 | ua. nain ingiFealsnd 7 | 90 0.078 35
Meeting
d1uu swounovinaoy | noumavandeex | pavild YsziinSmn Uszindua | dszdmBualunisdidn
dounneaiiny (Preparation) (Meeting) ) | deunndeas1wmnd) (%) navnUae (%)
8 9 7 |50 0.16 40 2222
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Preparation

No. Jo-ana dnoudeunndesiing | nmild ond) YszimEam Ysziming
(deunnses / 1 wii) (%)
17 | winwnie oindimi 8 90 0.089 40
18 | wa. glanaod iieamed 3 90 0.067 30
39 | un. qanA udand 6 90 0.067 30

Meeting
da nounswamioey | Swowwavanses | oo YszAnEmn drzimina | YszimBnalumisnida
Jounmiesiiny | (Preparation) (Meeting) o | deunmdeas 1 i) (%) wavanyae (%)

9 6 2 50 0.18 45 66.67
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Preparation

No. $o-mna dnnudeunmdesiing | nmild onf) YazdmBnm Yyzdmina
(Yeunmaed / 1 wil) (%)
40 | um wIng Mty 4 90 0.044 " 20
41 | um virums R IeTYo 4 90 0.044 20
22 | wioTsegnd Aulnm 7 90 0.078 35

Meeting |
anow | $nnuwowneen | dnowwatimlaes | nmild dszimEam Uszimdwa | YszimEmalumaida
Fpunniasing (Preparation) (Meeting) (i) | (Feunndna/ 1 wii) (%) wavIndaey (%)

6 19 2 60 0.100 30 89 47

e


user
Text Box
211


212

Preparation
No. fo-ana snmndeunndasiimg | omild ond) YsedmEam dszimina
' @ounndea /1 uri) (%)
46 | waFumnsel Aumzandy . 5 20 0.056 25
57 | unden dsdniunede ] b 90 0.067 30
48 | werwsiing Tanudo 5 90 0.056 25
=
dmam drvumauamloen | dnousevimlaes | peid dezinEam Yszimswa | desmBmalumsivia
Founniasiny (Preparation) (Meeting) i) | (deunwisa /1 i) (%) wauInasu (%)
7 4 1 40 0.175 35 75
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