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## 5371411621 : MAJOR SOFTWARE ENGINEERING

KEYWORDS : DETECTION APPROACH / DESIGN FLAW PATTERNS / PATTERN

MATCHING
NATTHA YAOWARATTANAPRASERT : DESIGN AND DEVELOPMENT OF AN
APPROACH FOR DETECTING FLAWS IN SOFTWARE DESIGN MODEL USING
GRAPH DIAGRAM AND TREE DIAGRAM. ADVISOR : ASSOC. PROF. PORNSIRI

MEUNCHAISRI, Ph.D., 101 pp.

Quality of software is very significant because the design gives the direction of how to
implement the whole software. Design flaws have a direct impact to the quality of software.
Flaws may occur from having a bad class structure, having a bad inheritance, or having
duplications. Flaws may affect software to be oversized with high coupling.

From the impact description above, this research introduces a method to detect flaws in
design model. Using Graph and Tree diagram, the proposed approach composes of
Representation model definitions and Flaw patterns, covering 10 flaws.

The input design data, class diagram and sequence diagrams, is transformed using the
given definitions. The class diagram gives information about class structure and its inheritance,
while Sequence diagram gives information about classes’ interaction. In detecting flaws, flaw
patterns are used to check against the representation model.

For approach evaluation, a tool is implemented according to the proposed approach. It is
used to detect flaws in 3 small size software design models. The results show that the proposed

approach is able to detect flaws according to the flaw patterns.

Department : Computer Engineering____Student’s Signature

Field of Study : ___Software Engineering

Academic Year: 2013
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public void addPerson(5tring fHName, String lName, String age, S5tring height, String weight,
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/ do add person

U

public wvoid addPerson(Person person) {
f/f do add person

private class Person {
private String fname:
private String 1Name:
private Date bDate;
private flocat height;
private float weight;
private String address;
private String mobile;
private String status:

= 9 ! .
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5. Divergent Change

TouUNNT0a1521AN Divergent Change manumseanuunldaatalan dewimihii
waneedn ldiledewnsudluTysunsy %mammﬁﬂwaﬂsmuﬁmamii'uq"lﬁ’um
Fredndounnseuanluglil 23 szfuldnare Employee vhnlsynenldremiiond
ferdostudoyamingy  sazmsdmoumarmar  wazfulude  Tasmniams
nJﬁfmmJaaqmﬂumsﬁwmmiumwﬁ’q%3fhwaﬂszmclﬁ’ﬁ’mﬁwmmﬁ'"hmma Employee

o o < [
A3vmsud v Tasmsdremsmuaeandluaaialvy

public class Employee |

poblia float calculatedT()d
CioALt ot = 07

ratarn o)

public olass PaymencCalculatar |

publia float calculateBanasi) |

float bonus = 0Of J\\\ publie float saleulatelT(){
= | ) float ot = 0
: -~ = .
reatarn bonuss 1~ louiati
ratarn ot
1 Ly v
., ;
| '\ P
W public Float calculateBonus()(

Cloal bonus = OF
public alass Esplojes | retorn bonuos:

private PaymentCalculacer pCal = new PaymencCalcoolacsr()

public Float caléeulacsT () 4

retnrn pCal.calsulacedT (ks

pablic [loat cal
rotarn plal.cals
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6. Shotgun Surgery

9 1 a (% d‘ d' = d'

YoUNNID/321AN Shotgun Surgery (AARUMIBONUUVIWONMIIAsUL/aglan
a 2 ' ! [ 4 < 1
madu szdewansznuIidedinisud v Tsunsulunaeqdin dwanslugzlf 2.4 azfun
=) 3’, 1 zﬂ' 1 9 9 é Yy 1 9},:' 1
Imsaammaiouaogiuteya limeluaaid Person Famnoenuuuliimsdn 3nuaay

A 9 o A 1 A 1 9 o Y Y Y 3’4 v ' A
Aad edpsmsmmanasuulasmmayenaegiuteya M lvdewnnmsasnuaazi adg

9 <3| Y A )
ﬂ1ﬂ@®ﬂLﬂUﬂﬁ1ﬁ'Llﬂﬂ HAUITININAATTUULNU



public class Person {

public static String CONNECTION STRING = "Jdbcimysgl://localhost:3306/0organization®;
public static String USERNAME = "username";

public static String PASSWORD = "password";

private Connection con;

public woid makeConnection () throws ClassNotFoundException, SQLException {

if (con == mull || con.isClosed()) {
Class.forNames("com.mysgl.jdbc.Driver™) ;
con = DriverManager.getConnection(CONNECTICON STRING, USERNAME, PASSWORD):
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7. Feature Envy

9 [ g a 3 [ <3 A Yo =
VOUNNTOIU5EIAN Feature Envy uummuﬂummw"lmummau% HaguNg
~ F A J A o X ' ) o 3 3’3
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mﬂ"ll@‘]JﬂWiE]ﬂuﬂﬁ@E]ﬂL!fU‘U GlNﬂ’J‘Jﬂi'lﬂ@]ﬁ]Q%ﬂﬁWﬁ”ﬂﬂJﬂﬁLifJﬂi%ﬂHNTﬂ HRONUUUNITN

I~ o w ] [
ﬂﬁ‘l/‘l%ﬁﬂﬂﬂ’ﬂﬂﬁWﬂiUuéll'E]\‘]liJﬂ@ﬂslﬂiJ
8. Data Clumps

I Y 1 ~ 1 Y ~ o [ A X '

Data Clumps L“]J’LJ"U’E]“]JﬂWiBQWT}$WUﬂQ3JSIJf]W]'JLL1J'§VILﬂ1$ﬂu’é]q‘l"iaﬂl“]"I/] PINYUUDN
@ % 1 Yo 9 I lds! @ 1 Y]
ﬂ’JLL‘]JiﬂQﬂa"I’Jﬂ’Jiﬂ$1ﬂ§Uﬂ1§ﬁﬁTQLﬂuﬂﬁ1ﬁ1ﬁumLliﬂ HAZHYNIABDYITINNUATUUUINITINIG

< < = ) ' 3
DONUUUDDULIAN gﬂ‘VI 2.5 saaUounNIo9lszian Data Clumps %mmﬂuﬂma Employee

= 1 9 = v A = o 19 o 1 Y Y I ) @ '

WUNYUVBIVDYALNYINUNDY BINITIANGNUDUAAINATY L!ﬁ’JﬁﬁNL‘IJHﬂﬁWﬁL!EJﬂﬁ']Wi‘Uﬂ@ﬂJ

AoyaRINa

9. Primitive Obsession

A @ A 3 o & < o 1y
umﬂwam UBU mﬂu VDYANUY FITUIUIUNN “Nﬂ’JiiJ'lL‘]Juﬂﬁ’ﬂﬂﬂipJ‘llﬂgﬁ
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a A
mmuuimﬂummua El FYUAV i’) amﬂuﬂmmmu



public class hddress {

' private 5tring street:

private String city:
puklic class Emplovee { _L’ private S5tring postel;

private String country;

private String firstname;
private String lastname;
private String houseNo:

private String street: |

private S5tring city:

private String postel;
private 5tring country;

public class Employee {

private S5tring firstname;

private S5tring lastname;
private 5tring houseNo;
private Address address;
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10. Switch Statement

) o J £ g’/ I 2 o
dmSudeunniosszinn Switch Statement 1 vz udfymlusuvesmssinuves
v Y o U A A~ 9 . o ] 9 =S % ~ o Y
TNAAURVY ND1IAND LiJfJiJfﬂﬁGl‘b' Switch Statement FINITUVUDYAYALAYINUN YN %3‘1/1']114
a Y o d’f A g 9’11 = A A a4 Y o Y
NANTHFINUIY tazlonoansun v uasunilag mmwummmu"lmaﬂﬂ ANAUIVTHAD
¥ A & a 9 a ' Y o Yyt &
ATULLNURAIIN BIDTUNAUVDHANA 1A Llﬁhlsllulﬂﬂiﬂllﬂ mi‘mmiaammﬂmmmﬁimmﬁwm
o Y A o A @ 9 .
“I/ﬂ“rﬁ!']“l/ﬂl!ﬂ'liﬂ')ﬂﬂuﬂ1ﬁﬁa‘UN@ull“ll ATUTANNITUBDN ﬂ']TW@\TE“lJ (Polymorphism) ¥9INTH

@ =~ <3 <
ANUUANNITVIULVVDDULIA
11. Parallel Inheritance Hierarchy

Y
Parallel Inheritance Hierarchy 1NA91NMsVYUABNUYRIAEIUMITAEUNEA NA1IAD
o w 9 A ' A 9 a Y 9 A & v
dmisuIaseadumsauneagleq wedeadinsaiaaiagnlulaseadumsauneanilanad
o < Y o Y = 9 A & da@l 9 = o Y
Tulurzdesiimsadunaragnludnlassadumsduneanilsiunaies saansoduna 1

= ¥ Y, A A Y = oo
ﬁnﬂﬂﬁlu@]uﬂﬁWﬁﬂlﬂﬂﬂﬂﬁ@\ﬂﬂiﬂﬁiﬁ’ﬂzlﬁﬂﬂLl NIDAANYAINUUULIDN
12. Lazy Class

A A ’ S ¥ a1 g o o ) !
Lu'ﬁ]ﬂﬂ’]ﬂﬂa’]ﬁ‘ﬂﬂi’]ﬂi‘]@gnﬂﬂﬁWﬁuuﬂ@QLﬁUﬂTi%ﬁ]Tﬂiuﬂ’]ﬁUT?ﬂﬁﬂET VDUNNID
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Uszian  Lazy Class aonmshiiamalagnawdindhnmshaulinnilsingedlu



10

a 1 < 1 gj 4 v [
Tsunsu doonuuumsinsanlumsiazgy vieswamaianmaniude oaan1ldie

lumsquasnmn
13. Speculative Generality

TounnIeellseian  Speculative Generality (AABNNTOONUVLIND FIUVDINT
A a 49! gl.z 12 9 a ) Y R o Y =\ v 9
ponuuumatuiu liimsldaunsclunessutgiu - Fehldldsunsulinnududou

A < Y o 1t A 1= 9 '
NN NNAITIITU ﬂ’)‘illfs]ml"llﬂ’lfJﬂTiuWﬁﬁuﬂuluﬂﬂﬁal“b'ﬂuﬂﬂﬂhlﬂﬂfJu
14. Temporary Field

. a A =~ 9 o A d " @ R o 9 ° 9
Temporary Field Lﬂﬂm@3Jﬂ?ii“lf\ﬂu@nllﬂﬁ‘ﬂLﬂ‘U?ﬂGIf'Jﬂﬁ']’J G]f\‘i‘ﬂﬂﬁﬂ?ﬁ‘l/l']ﬂ’ﬂhﬂlﬂ%

¥ o Y da! Y Y o 9 = Y =1 ]
1uﬂ1&ﬁﬁﬂﬂ1llﬂ81ﬂﬂlu Llag@I’E)QalGHL'Jﬁ"IHWHGluﬂTﬁ‘Vl']ﬂ'J']iJLsUﬂfﬂ mmwmmmﬂumsuagmm

as¥Ing1neg

15. Message Chain

~ 9 [ . =< a o ~ 1 <
E“IJ‘VI 2.6 LLﬁ@Q%@UﬂWi@QﬂiZLﬂW Message Chain H98NANUNITLIINAIDININNDA

A~ = <3 Y 3 g = = 1 o <3 A = R 1w
Iﬂﬂm@ﬂ\lﬂ1il‘iﬂﬂmﬂﬂﬂiﬂﬂLm’J Lll‘VIE)ﬂul!ﬂJﬂﬁl,‘iEJﬂﬁ’E]ul,ﬂﬂilﬂﬂﬂﬂﬂuiuﬂﬂﬂa1ﬁﬂuﬂﬁ@ﬂu

I 1 d:g Y a = Y = <3 A o k)
L‘]J‘L!Qﬂi"lf “luﬂsmu Al wmmﬁwmimwmﬂmmmm’:t“lummmnmm@ HAagINoNInNITeNy

3 Y] VoA 1 d'al 9 [
Lll‘]/]ﬁ]ﬂll”lﬂ\i@nl,!,‘ﬁuﬂﬂﬁlgﬂizll']E‘]NaﬂTVWI’OQﬂﬁllﬂTﬂﬂ@]i\ﬁJ1ﬂﬂ’ﬂ

public static void main(String[] args) {
A a=mnew L)z
a.getB() .getC() .getValue ()

private static class A{
public B getB(){
return new B():

private static class B{
public C getC{){
return new C():

private static class C{
public Object getValue(){
return new Cbhject():
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16. Middle Man

9 1 . a d%l @ = 9 <] ] o a 4
VoUNNT09U521AN Middle Man lﬂﬂslluﬂ‘Uﬂ']ﬁlifJﬂﬁlGIN'lulﬂJWﬂﬂWWH@?!Lﬂﬁ@ullﬁﬂuﬁﬁ
2 d o ] v A o A = 9 @ =
voanmaduiludinandenuilugnleliisos) adwaadlugili 27 Fazadwnivnsdives
LR Yo a = E) A Y a A ~ ~ o a
Message Chain SINWAIUIAITWIITUIDIANINADINITNLNDI !W@LﬂﬁﬂUNHﬁﬂﬂ@'ﬁllﬂﬁﬂullﬁ

U

% A o Y a
ﬂuﬁﬁﬂlﬂﬂﬂaWﬁﬂﬂTﬁLﬂﬂﬂi%ﬂ’mﬂaiﬂﬂ@liﬂl!“ﬂu

poblic =static void main(String[] args) {
Lk a = new R():
a.getValue () ;

private static class & {
public Object getWValue () {
B b=newE():
return b.getValue/():

private static class B {
public Cbject getValue () {
Coc=mnew C[):
return c.getValue () ;

private static class C {
public Object getValue() {
retorn new Cbject():
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17. Inappropriate Intimacy
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18. Alternative Class with Different Interfaces
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19. Incomplete Library Class

msnimsldanuaaralansis (Class Library) yhlimsmanudleaaaivens by
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20. Data Class
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21. Refused Bequest
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22. Comment
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M5190 2.1 MINUAAITOUNNTI LAZNUUDITDUNNTDI (A1D)
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Others nauvetouNNIesiuenmiie l1an ® Incomplete Library Class
a'lanarudn ® Comment

213 uEumnauls (Tree Diagram) [9]
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MINDIMNUMNAUI (Tree Traversal)
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‘FlawDetector ‘MiddleManDetector :GraphVertex ‘Relation
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:ClassElementDetector ‘LongParameter ListF attern
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+ injectedOperation10()
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Inguiry

- From: ink

+ Inquiry( + atm: ATM, + session: Session, + card: Card, + pin: int)

# getspecificsFromCustomer(): Message

# completeTransaction(): Receipt

+ submitinquiry( + transactionld: String, + machineld: String, + date: long, + cardMo: String, +type: String, + criticality: String, + amount: long, + session: String)
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- log: Log
- cashOnHand: Maoney

+ CashDispenser( + in: Log{unique})

- setInitialCashi + in; Money{unique})

+ checkCashOnHand( + in: Money{unique}): boolean
+ dispenseCash( + in: Money{unique})
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Transaction

Withdraw \ Inguiry
- from: int - From: int

- amount: Money

Deposit Transfer
- kot int - from: ink
- amount: Money - ta:int

- amount: Money

XML Serializer

+ serialize()
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getReceipt ATM Feature Envy
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checkBalance Deposit Refused Bequest
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CustomerConsole ReceiptPrinter Message Chain
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- TransferXMLSerializer Lazy Class
- \ Inquif;/;(MLSerializer Lazy Class
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AddressBookGUI ﬂ\ig‘ﬂ‘ﬂ 5.11 ‘wflwﬂammnanmmmummmmmﬁu 21 iwNeaxInolu

ToUNNT091/521AN Large Class

AddressBookGUI

+ getAddressBook(): AddressBook
+ sethddressBook( + addressBook: AddressBook)
+ reportError( + message: String)
+ update( + o: Observable, +arg: Object)
+ Operation1()

+ Operation2()

+ Operation3()

+ Operationd()

+ Operation5()

+ Operation6()

+ Operation?()

+ Operation8(

+ Operation9()

+ Operation100

+ Operation110

+ Operation120()

+ Operation130)

+ Operation14()

+ Operation13()

+ Operation18()
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AddressBook

- collection: Person [*]

- count: int

- file: File

- changedSincelastSave: boolean

+ AddressBook()

+ getMumberOfPersons(): int

+addPerson( + firstName: String, + lastName: String, + address: String, + city: String, + state: String, + zip: String, + phone: String, + middleName: String)
+ getFullNameOfPerson{ + index: int): String

+ getOtherPersoninformation( + index: int, + info: String)

+updatePerson( + index: String, + address: String, + city: String, + state: String, +zip: String, + phone: String)
+ removePerson{ + index: int)

+ sortByMame()

+sortByZip()

+ printAll])

+ getFile(): File

+ getTitle(): String

+ setFile( + file: File)

+ getChangedSincelastSave(): boolean

+setChangedSincelastSave( + changedSincelastSave! boolean)
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LogFile

+ date: String

+ time: String

+ action: String

+ description: String
+ note: String

+ owner: String

+ addressBook: String
+type: String

+setlog( + date: String, + time: String, + action: String, + description: String, + note: String, + owner: String, + addressBook: String, + type: String)
+ getlog(): String

+ getDate(): String

+ setDate( + date: String)

+ getTime(): String

+ setTime( + time: String)

+ gethction(): String

+ setfiction( + action: String)

+ getMote(): String

+ setMote( + note: String)

+ getOwner(): String

+ setOwner( + owner: String)

+ getAddressBook(): String

+ setAddressBook( + addressBook: String)
+ getTypel: String

+ setTypel + type: String)
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AddressBookObj

[ 1

LogFile Person

+ date: String - firstMame: String

+ time: String - lasthame: String

+ action: String - address: String

+ description: String - city: String

+ note: String - state: String

+ owner: String - zip: String

+ addressBook: String - phone: String

+ type: String
+ getFirstName(): String
+ getlastMame(): String
+ getAddress(): String
+ getCity(): String

+ getState(): String
+ getfip(): String
+ getPhone(): String
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- LogFile Data Class
- LogManager Data Class
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- AddressBookObj Data Class
registerLibrary LogLibrary Refused Bequest
registerLibrary PersonLibrary Refused Bequest
checkFileExist AddressBookController Inappropriate Intimacy
- AddressBookGUI Large Class
getLog AddressBookController Middle Man
Parallel Inheritance
- Library
Hierarchy
- Person Lazy Class
- AddressBookApplication Lazy Class
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Dispatcher

+ Update()

+ Operation1()
+ Operation2()
+ Operation3()
+ Operationd()
+ Operation5()
+ Operation&()
+ Operation7()
+ Operation8()
+ Operation90)
+ Operation100)
+ Operation11()
+ Qperation12()
+ Operation13()
+ Qperation14()
+ Operation15()
+ Operation6()
+ Operation17()
+ Operation18()
+ Operation190)
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ElevatorControl

+ getState()

DriveCaontrol T
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DoorControl

ButtonControl

+ AtFloor()
+ DoorOpened(
+ DoorClosed()

+ DesiredFloor()

+ AtFloor()

+ DesiredDirection()
+ DoorClosed()

+ lightOn()

LanternControl

CarPositionContrg

+ DoorOpened()
+ CurrentDirection()
+ Closed()

+ DoorOpened()
+ CurrentFloor()
+ Closed()

gﬂﬁ 5.22 M3D1a0IVoUNNIT0IUTAN Refused Bequest M5aUNOAAATE ElevatorControl

3191 5.23 MmsTraesdounniedszinn Refused Bequest M13AUNOAAATE ElevatorControl

ButtonControl

+ lighton()

HallButtonContro

CarButtonContro

+ HallCall)
+ AtFloor()

+ CarCall()
+ AtFloor()
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CallEvent

- id: String

- name: String

- caller: String

- atFloor int

- direction: String
- time: TimeStamp
- priority: String

- type: String

+ getld(): String

+ getMame(): String

+ getCaller(): String

+ getFloor(): int

+ getDirection(): String

+ getTime(): TimeStamp

+ getPriority(): String

+ getType(: String

+ setld( + id: String)

setMame( + name: String)
setCaller( + caller: String)
setFloor( + floar: int)
setDirection( + direction: String)
setTime( + timestamp: TimeStamp)
setPriority( + priority: String)
setTypel + type: String)

ot ot o+ o+ o+t
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Queue

+ getQueue(): CallEvent

+addQueue( + id: String, + name: String, + caller: String, + floor:int, + direction: String, + time: TimeStamp, + priority: String, + type: String)

+ remowveQueue( + event: CallEvent)

- createEvent( + id: String, + name: String, + caller: String, + floortint, + direction: String, + time: TimeStamp, + priority: String, + type: String): CallEvent
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- CallEvent Data Class
- ElevatorControl Data Class
- Elevator Data Class
- CarElevator Data Class
- HallElevator Data Class
addQueue Queue Long Parameter List
createEvent Queue Long Parameter List
- Dispatcher Large Class
addQueue HallButton Middle Man
Move Drive Feature Envy
AtFloor DoorControl Feature Envy
Open Door Feature Envy
CarButtonControl CarButton Message Chain
Parallel Inheritance
- SafetyControl
Hierarchy
- EmergencyBrake Lazy Class
- ElevatorControl Lazy Class
- ButtonControl Lazy Class
- DoorMotor Lazy Class
- Lantern Lazy Class
- CarPositionIndicator Lazy Class
- CallEvent Lazy Class
- Elevator Lazy Class
- CarElevator Lazy Class
- HallElevator Lazy Class
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Ma. Method Class Flaw Type
1 Transaction Deposit Refused Bequest -
2 makeTransaction Deposit Fefused Bequest
3 performTransaction Deposit Fefused Bequest
4 performinvalidPinExtension Deposit Fefused Bequest
5 getSerialNumber Deposit Refused Bequest
i getSpecificsFromCustomer Deposit Refused Bequest 5
7 completeTransaction Deposit Refused Bequest ]
8 Transaction Transfer Refused Bequest
g makeTransaction Transfer Refused Bequest
10 performTransaction Transfer Refused Bequest
11 performinvalidPinExtension Transfer Fefused Bequest | 5
12 getSerialMumber Transfer Fefused Bequest
13 getSpecificsFromCustomer Transfer Fefused Bequest
14 completeTransaction Transfer Refused Bequest
15 Transaction Inquiry Refused Bequest
16 makeTransaction Inquiry Refused Bequest
17 performTransaction Inquiry Refused Bequest
18 performinvalidPinExtension Inquiry Fefused Bequest
149 getSerialhumber Inquiry Refused Bequest
20 getSpecificsFromCustomer Inquiry Fefused Bequest
21 completeTransaction Inquiry Fefused Bequest
22 Transaction Withdraw Fefused Bequest
23 makeTransaction Withdraw Refused Bequest
24 perormTransaction Withdraw Refused Bequest =]
| Close
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Mo. Method Class Flaw Type
25 performinvalidPinExtension Withdraw Refused Bequest -~
26 getSerialMumber Withdraw Refused Bequest
27 getsSpecificsFromCustomer Withdraw Refused Bequest
28 completeTransaction Withdraw Refused Bequest
29 sefinitialCash ATM Inappropriate Intimacy
a0 - CusotmerConsale Large Class
3 - Balances Lazy Class
32 - Message Lazy Class
33 - Receipt Lazy Class
34 - EnvelopeAccepter Lazy Class
35 - OperatorPanel Lazy Class
36 - ReceiptPrinter Lazy Class
37 - Session Lazy Class
38 - Accountinformation Lazy Class 3
39 - Card Lazy Class
40 - Inetdddress Lazy Class
41 - ReceiptPool Lazy Class
42 - HMLSerializer Lazy Class
43 - WithdrawxMLSerializer Lazy Class
44 - DepositdMLSerializer Lazy Class
45 - TransferXMLSerializer Lazy Class
46 - InquirgxMLSerializer Lazy Class 5
47 getReceipt ReceiptPrinter Middle Man
43 submitinguiry Inquiry Long Parameter List
449 - Accountinformation Data Class
a0 - InetAddress Data Class
51 - ReceiptPool Data Class
52 getReceipt AT Feature Envy
53 create CusotmerConsole ReceiptPrinter Message Chain
54 - HKMLSerializer Parallel Inheritance Hierarchy |«
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Ma. Method Class Flaw Type
1 registerLibrary LogLibrary Refused Bequest
2 registerLibrary PersonLibrary Refused Bequest
3 checkFileExist AddressBookController Inappropriate Intimacy
4 - AddressBookGLUI Large Class
5 - Person Lazy Class
6 - AddressBookApplication Lazy Class
7 - MultiinputPane Lazy Class
a - LogFile Lazy Class
g - LogGenerator Lazy Class
10 - LogManager Lazy Class
11 - LogLibrary Lazy Class
12 - Library Lazy Class
13 - PersonLibrary Lazy Class
14 - AddressBookObj Lazy Class
15 getlog AddressBookController Middle Man
16 addPerson AddressBook Long Parameter List
17 setlog LogFile Long Parameter List
18 - LogFile Data Class
19 - LogManager Data Class
20 - AddressBookObj Data Class
21 getAddressBook AddressBookGLI Feature Envy
22 create LogManager AddressBookController Message Chain
23 - Library Parallel Inheritance Hierarchy
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Mo. Method Class Flaw Type

1 lightQOn HallButtonControl Refused Beguest

2 getState HallButtonControl Refused Bequest

3 getState DriveControl Refused Beguest

4 getState CarPositionControl Refused Bequest

5 getState DoorControl Refused Beguest

[i] lightQn CarButtonCaontrol Refused Bequest

7 getState CarButtonControl Refused Beguest

8 getstate LanternCaontral Refused Bequest

g onDisco LanternCuontrol Inappropriate Intimacy

10 onDim LanternCaontral Inappropriate Intimacy

11 - Dispatcher Large Class

12 - EmergencyBrake Lazy Class

13 - ElevatorControl Lazy Class

14 - ButtonControl Lazy Class

15 - DoorMotor Lazy Class

16 - Lantern Lazy Class

17 - CarPositionindicator Lazy Class

18 - CallEvent Lazy Class

19 - Elevator Lazy Class

20 - CarElevator Lazy Class

21 - HallElevator Lazy Class

22 - SafetyControl Lazy Class

23 - Car3afetyControl Lazy Class

24 - HallSafetyCaontrol Lazy Class

25 addCQueue HallButton Middle Man

26 addCueue Queue Long Parameter List

27 createEvent Queue Long Parameter List

28 - ElevatorControl Data Class

29 - CallEvent Data Class

30 - Elevator Data Class

31 - CarElevator Data Class

32 - HallElevator Data Class

33 Mave Drive Feature Envy

34 AtFloor DoorControl Feature Envy

a5 Open Doar Feature Envy

36 create CarButtonControl CarButton Message Chain

a7 - SafetyControl Parallel Inheritance Hierarchy
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A ~ v 9 1 v A A o a
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A
ONUUUN 1

Tueamsoenuuun 1

o | lszanves dufiRateunnses MIAUM
aay | , d . - A
VBUNNWIDI unoa GRS ATNITHIIN IATIBDIUD
1 Large Class - CustomerConsole YES YES
2 Long - AccountInformation YES YES
Parameter
Lists
3 Feature Envy getReceipt ATM YES YES
4 Parallel - XMLSerializer YES YES
Inheritance
Hierarchy
5 Message getReceipt ReceiptPrinter YES YES
Chain
6 Middle Man getReceipt Receipt Printer YES YES
7 Refused checkBalance Inquiry YES YES
Bequest checkBalance Deposit YES YES
checkBalance Transfer YES YES
checkBalance Withdraw YES YES
8 Inappropriate | setlnitialCash CashDispenser YES YES
Intimacy
9 Data Class - AccountInformation YES YES
- InetAddress YES YES
- ReceiptPool YES YES
10 Lazy Class - Balance YES YES
- Message YES YES
- Receipt YES YES
- EnvelopeAccepter YES YES
- OperatorPanel YES YES
- ReceiptPrinter YES YES
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- Session YES YES
- AccountInformation YES YES
- Card YES YES
- InetAddress YES YES
- ReceiptPool YES YES
- XMLSerializer YES YES
WithdrawXMLSerializ YES YES
_ er
- DespositXMLSerializer YES YES
- TransferXMLSerializer YES YES
- InquiryXMLSerializer YES YES

A ~ Y 1 A s Y A A o a
ATTNN 5.9 @151\“1&8‘”WIf]l]Waﬂ'ﬁﬂu‘i’njaq5@87]]1119]@:]8!?]5@Qn@ﬂﬂﬂ1ﬂ31ﬂﬂjqclu13J!ﬂa

MFOONUULN 2

Tuwaniseenuuuin 2

druiinateunnies MIAUM
o | dszanves :
aay | , / MANN |,
VBUNNIDN unoa GG - ATDIND
AN
1 Large Class - AddressBookGUI YES YES
2 Long addPerson AddressBook YES YES
Parameter setLog LogFile YES YES
List
3 Feature Envy | getAddressBook | AddressBookController YES YES
4 Parallel - Library YES YES
Inheritance
Hierarchy
5 Message getLog AddressBookController YES YES
Chain
6 Middle Man getLog AddressBookController YES YES
7 Refused registerLibrary LogLibrary YES YES
Bequest registerLibrary PersonLibrary YES YES
8 Inappropriate | checkFileExist AddressBookController YES YES
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Intimacy
9 Data Class - LogFile YES YES
- LogManager YES YES
- AddressBookObj YES YES
10 Lazy Class - Person YES YES
- AddressBookApplication YES YES
- MultilnputPane YES YES
- LogFile YES YES
- LogGenerator YES YES
- LogManager YES YES
< LogLibrary YES YES
- Library YES YES
7 PersonLibrary YES YES
- AddressBookObj YES YES

~ = Y 1 A a9 A A [ 1 a
ATTNN 5.10 GlﬁNlﬂg'EJULﬂEJ‘UWaﬂﬁﬂu?ﬂiﬂ\‘]iﬂEJ“VIUhJﬂﬂ”JEJLﬂifNiJﬂﬂﬂﬂ1ﬂ31u%§\11uimﬂa

50NN 3

Tuwamsoenuuui 3

C .| dszanvea dufinadounniog MIAUN
aay | , = . - A a
VDUNNWIDN NN RGEGY ATANITUIIN ITOIND

1 Large Class - Dispatcher YES YES

2 Long addQueue Queue YES YES

Parameter List createEvent Queue YES YES

3 Feature Envy Move Drive YES YES

AtFloor DoorControl YES YES
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