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[Tolwotnto AoyiouiKov
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Functionality
Reliability
Usability
Efficiency
Maintainability
Portability



Tt etvou n u€rpnon...

"Measurement is the process by which numbers or
Symbols are assigned to attributes of entities in the
real world in such a way as to describe them
according to clearly defined rules.”" [Norman Fenton]

MeETpnon ovoudadleTal N 0100IKACIA KATA TNV OTTOIA Ol
apIBuoi Kal Ta oUMBOAa cuvdEovTal PE IDIOTNTEC
OVTOTNTWYV TOU TTPAYUATIKOU KOOUOU £TCI WOTE vVa TA
TTEPIYPAPOUV CUNPWVA JE auoTNPA KOBoPIoUEVOUG
KAVOVEC



Metpikéc Aoyiopkov (1/6)

"You cannot control what you cannot measure” [Tom De
Marco]

"The degree to which you can express something in
numbers is the degree to which you really understand it."
[Lord Kelvin]

[la TRV TTapakoAouBnon, diaxeipion, TTOIOTIKA MEAETN KAl
BeAtiwon OMNOIOYAHITOTE Ttexvikou €pyou gival
ATTOPAITNTN N £€VVOIQ TNG METPNONG

H e€aywyn METPWV gival UTTOKEIUEVIKN (TT.X. AdcloAOynon
EAKUOTIKOTNTOC AUTOKIVITOU, TTOAUTTAOKOTNTOC AOYIOUIKOU)
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Metpukec Aoyiopikov (2/6)

MeETpo: oooTikr) €vOeign aplOuou, dIaoTACEWY, XWPNTIKOTNTAG,
OYKOU KTA TTpoIovTOoG 1} dladikaagiag

Métpnon: Aladikaoia UTTOAOYIOUOU TOU JETPOU

MeTpIkn): [ToooTIKA €KTiKNON TOU BaBPoOU KATA TOV OTTOI0 £va
oUOTNUA KATEXEI EVA XOPAKTNPIOTIKO

Ap1Bu6c Aabwyv og Eva TTpoypapua = Mérpo
2 UA\oyn kai katapétpnon AaBwv = Mérpnon

2UOXETIOMOGC AaBwV PE KATTOIO XOPAKTNPIOTIKO, TT.X. TTOIOTNTA
(Trdvw ato 100 AG6n -> kakn moidTNTa, Katw amo 10 Aaén =>
KaAn tTo10TNTA) = MeTpIkn



Metpucec Aoyiopikov (3/6)

Mia diadikagia pETpNoNG TTEPIAAUPBAVEI TIC
OpACTNPIOTNTEG:

Alatuttwon (KaBopiouog HETPIKWYV)
2UNoYN (ZUYKEVTPWON OEOOUEVWIV)
AvaAuon (YTTOAOYIONOG METPIKWV)
Eppnveia (ACIoAOynon METPIKWV)
Avadpaon (2uoTtaoelg yia BeATiwon)



Metpikeg Aoyiouucov (4/6)

Apxég AlaTUTTWONG METPIKWV:

O1 oTOXO! TWV PETPACEWV TTPETTEI VO KABOPIGTOUV TIPIV OTTO TN
ouAAoyn OedOoNEVWV

2.0PNG OPITHUOG TWV PETPIKWVY

XpNon YETPIKWY TTPOCAPUOCHEVWY OTA TTPOIOVTA KAl TIG
O1adIKACIEC

ApX€ég ZuAhoyng & AvaAuong MeTpikwyv
Otrou cival duvaTtd n ouAloyr kal avadAuon Ba TTPETTEl va
QUTOMOTOTTOIEITAI

XpAon acioTmoTwy OTATIOTIKWY TEXVIKWYV Yia diEpeuvnon
EOWTEPIKWY KAl ECWTEPIKWV XAPAKTNPIOTIKWYV (TT.X.
OUOXETIONOC TTOAUTTAOKOTNTAC KOl aplOuou Aabwv)

[1la KAOE PETPIKA Ba TTPETTEI va ETTIOILOKETAI O KABOPIOHOGS
OUYKEKPIMEVWYV KAVOVWY EpPUNVEIQC
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Metpukeg Aoyiouucov (5/6)
H 10aviki HETPIKN Oa TTPETTEI va gival:

ATTAN Kal UTToAOYioIuN

EuTtreipika Kai d1a100NTIKA TTEICTIKI)

2 UVETTNC KAl AVTIKEIMEVIKN

2 UVETTNC WG TTPOC TN Xpnon Movadwv
AvecaptnTn atro TN YAwooa
Ouo1a0TIKOG JNXAVIONOG avadpaong



Metpukec Aoyiopikov (6/6)

"Validation of a software measure is the process of

ensuring that the measure is a proper numerical
characterisation of the claimed attribute; this means
showing that the representation condition is satisfied.”

[Norman Fenton]

Mia p€tpnon €ival «kkaAn» 0Tav N apIOUNTIKA TNG TIKNA
XAPOKTNEICEl uE AKPIBEIO TNV OCUYKEKPIUEVN I01IOTNTA
TOU QVTIKEINEVOU
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Kotnyoplomoinon LETpP®V AOYIGUIKOV

Aigpyacieg, CUANOYEC OXET. OPAOTNPIOTHTWY AOYIOUIKOU
[MpoidvTta, TTapdywya atro dIEPYATIES

NMoépol, TTou arrairouvtal atro yia dpacTnEIoTNTA
dlepyaaiag

2 € KAOE KaTtnyopia dIaKPIVOUPE TA XapaKTNPIOTIKA:
EcwTepIkA, peTPOUV TNV idia TN Katnyopia (TTx.
epappoyn)

ESwTEPIKA, HETPOUV TTWC N KATNYopia OXETICETAI UE TO
TEPIBAAAOV, ONA. TNV CUPTTEPIPOPA TNG (EKTEAEDN
£papuoyng)
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Kotnyopieg - Xapoaktnplotika

lpoiovra
2. xediaon

KwoIkag

Aigpyacis¢c Xpovog, TTpooTTabEIq,

"‘EAeyx0GC

l16poi
Opadeg

Eowrepika
MéEyeBog,
gmavayp/on,
ouleucn, ouvoxn

[ POUMEG KWOIKA
(LOC), aAyopiBuIKn
TTOAUTTAOKOTNTO

ap. A\aBwv

MéeyeBog, eTTiTredO
ETTIKOIVWVIAG, OOMN

Elwrepika
[oiotnTa,
TTOAUTTAOKOTNTA,

ouvTnpPNoINOTNTA
AZloTTiOoTia, euxpnoTia,
ouvTnpNoINoTNTA

KoéoTtog, otaBepotnra

[MapaywyikoTnTa,
ToIoTNTA
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Metpikég neyEboug

Size of the software produced
LOC - Lines Of Code
KLOC - 1000 Lines Of Code

SLOC - Statement Lines of Code (ignore
whitespace)

Typical Measures:

Errors/KLOC, Defects/KLOC, Cost/LOC,
Documentation Pages/KLOC
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Metpikec LOC

Easy to use
Easy to compute

Language & programmer dependent
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METPIKEC TOAVTAOKOTNTOG

_OC - a function of complexity
_anguage and programmer dependent

-Halstead’s Software Science (entropy
measures)

n, - number of distinct operators

n, - number of distinct operands
N, - total number of operators
N, - total number of operands
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[Tapdoeryuo

if (k < 2)
{
if (k > 3)
X = x*k;
}

Distinct operators: if (){}><="%;
Distinct operands: k 2 3 x

n,=10

n,=4

N, =13

N,=7
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Halstead’s Metrics

Amenable to experimental verification [1970s]

Program length: N =N, + N,
Program vocabulary: n=n, +n,

Estimated length: N = n, log, n, + n, log, n,
Close estimate of length for well structured programs
N
Purity ratio: PR = /N
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IToAvTAOKOTN T TPOYPALLLOTOC

Volume: V =N log, n

Number of bits to provide a unique designator for each of the
n items in the program vocabulary.

Difficulty

T F"Ir'rg-
D= — x _
2 o

Program effort: E=D*V
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Object — Oriented Metrics

Chidamber & Kemerer (1991): lNpoteivav Tnv Tpwn
OOoUITA AVTIKEIMEVOOTPAPWY PETPIKWYV

APKETEC TTAPAAAAYEG OTN OUVEXEIQ

Baoikeg Katnyopiec MeTpIKwvV:
[oAuttAokoTnracg
KAnpovouikornracg
MeyéBouc¢
20leuéng

2UVOXN¢C
19



[ToAvmtAokotTnTa (1/2)

O apIBuOC TV PHEBODdWYV Kal N TTOAUTTAOKOTNTA TWV HEBODdWV
MIaG KAQONG, €ival eVOEIKTIKA TOU TTOCOC XPOVOGS Kal TTPOCTTABEIa
XpeladeTal yia TNV avaTtTucn Kal TV ouvtnpnon tneG.

000 peyaAuTepog gival 0 apIOUOC Twv PEBOdWYV piag KAGong
TO00 PEYAAUTEPN €ival N EAPTNON TWV «TTAIDIWV» TNG ATTO
QAUTNV.

O1 KAAOEIG e peyaAo aplOuo peBodwy, TBavoTNTa OTOXEUOUV
0€ OUYKEKPIMEVOUC TUTTOUG EQAPHOYWYV KAl MEILWVETAI N
mOavoTNTA ETTAVAXPNCINOTIOINONG TOUC.
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[ToAvmtAokOotTnTOl (2/2)

TPEIC HETPIKEC TTOAUTTAOKOTNTAGC

Cyclomatic Complexity (CC), TToAuttAokOTNTA NEBOGOOU

Weighted Method per Class 1 (WMPC1), moAummAokornta
KAaong

Weighted Method per Class 2 (WMPC2), moAutrAokornra
KAaong

Response for Class (RFC),

ITOAUTTAOKOTNTA KAGONC
21



Cyclomatic Complexity

ATTO TIC TTaAQIOTEPEC HETPIKES, McGabe [19706]

AvaTtrapioTa TNV YVwWaTIKA TTOAUTTAOKOTNTA TNG KAAONG.
MeTpa 1O TTAO0C TWV TTIBAVWYV PJOVOTIATIWY O€ £VAG
aAyOp1Bu0o uttoAoyilovTag TIC DIOKPITEC TTEPIOXEC TOU
dlaypappaTog pong, dnAadn Twv apiBuo Twy if, for kai
while oto cwua TNG peBddoU.

YT1roAoyiletal atro 1o dlaypaupa EAEYXOU pong
CC =L-N+2

L: number of links in the control flow graph
N:number of nodes in the control flow graph
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Cyclomatic Complexity
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Cyclomatic Complexity

Number of Independent Test Paths == edges - nodes + 2

yes | l' i
[ o | \
\T | Y
\\-‘ ] .
sequence: 4 X/ N /

1-2+2=1 |\_ j (‘)

if / then:
3-3+2=2 while loop: until loop:
3-3+2=2 3-3+2=2



Cyclomatic Complexity

Set of independent paths through the graph
(basis set)

V(G)=E-N+2
E is the number of flow graph edges
N is the number of nodes

VG)=P +1
P is the number of predicate nodes
Iff there is a terminal node
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Example

1 = 0,
1 while (i1<n-1) do
J =1+ 1;
2 while (j<n) do
3 1f A[1]<A[7]
4 swap (A[1],
5> end do;
6 1=1+1;
7 end do;

then

AlJ1);
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Flow Graph

o @

»
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Computing V(G)

VG)=9-7+2=4
V(G)=3+1=4
Basis Set
1,7
1,2,6,1,7
1,2,3,4,5,2,6,1,7
1,2,3,5,2,6,1,7
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class Company {
Employee* emp[4];
public:
void setEmployee(Employee* e,int a) {emp[a]=e;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp[i]->getName();
cout<<" Type Of Employment = "<<emp[i]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<end;
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setEmployee CC 1
printAll CC 2
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Weighted Methods per Class 1

MeTpdael Tnv TTOAUTTAOKOTNTA Wiag KAGong, pe Bdon tTnv
TTOAUTTAOKOTNTA TWV PEBOOWYV TNC.

H 1ToAutTAOKOTNTA TWV PEBODWV PETPIETAI PE XPNON TNG
CC.

Q¢ WMPC1 piag KAdong opileTal wg 0 HECOG 0pOG 1 TO
aBpoioua Twv CC AWV TNG TWV PHEBODWV.

27N dladikaoia dev TrepIAappBavovTtal uEBodol TTou
KAnpovopouvTal atrd UTTEPKAACEIC.
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class Company {
Employee* emp[4];
public:
void setEmployee(Employee* e,int a) {emp[a]=e;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp[i]->getName();
cout<<" Type Of Employment = "<<emp[i]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<end;

}
}
%

WMPC=1.5
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Weighted Methods per Class 2

H ouykekpipévn UETPIKA BaaileTal oTnv UTTOBEDN OTI MIA
KAAON ME TTEPICTOTEPEG HEBODOOUG ATTO pia AAAN €ival o
ouUvOeTn.

EmitrAéov, Bewpei OTI pia HEBODOC PE TTEPIOCOTEPEC
TTAPAUETPOUC ATTO P AAAN gival Kal TTI0 oUVOETN.

H peTpik aBpoilel TIc peBAdOUC Kal TIC TTAPANETPOUC TWV
MEBODWV MIag KAGONG.

27N dladikaoia dev TrepIAappBavovTal uEBodol TTou
KAnpovopouvTal atrd UTTEPKAACEIC.
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Response for a Class (RFC)

Eival To ouvoAo Twv yeBOdWYV TTOU PTTOPOUV va
KAnBouv o€ ammavtnon €vog uNVUPATOC TTPOC
QVTIKEIPEVO KAGoNC (o€ BaBocg 1)

“RFC = |RS| where RS is the response set for the class

*“Response set of an object = { set of all methods that can
be invoked in response to a message to the object }”
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RFC example 1

public class A {
private B aB;
public void methodAl () {
return aB.methodBl () ;
}
public void methodA2 (C aC) {
return aC.methodCl () ;

}

}

RS = { methodAl, methodA2, methodB1l,

methodC1l} s



RFC example 2

public class A {
private B aB;
public void methodAl () {
return aB.methodBl () ;
}
public void methoda2 () {
return aB.methodBl () ;

}

}
RS = { methodAl, methodA2, methodBl}
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KAnpovouikotnto

AUO UETPIKEC KANPOVOUIKOTNTAG

Depth of Inheritance Tree (DIT)

Number of Child Classes (NOCC)
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Depth of Inheritance Tree

Ooo BabuTtepa cival yia KAGon otnv lepapyia, 1600
MEYAAUTEPOC €ival O APIBPOS TWV NEBOOWYV TTOU TTIBAVWY
VA KANPOVOWEi, YEYOovOC TTOU KAvVElI DUOKOAN TNV TTPORAEWN
TNG CUMTTEPIPOPAC TNG.

MeyaAa dEvTpa KANPOVOUIKOTNTAG KABIOTOUV PeEYAAn
oXEOIAOTIKA TTOAUTTAOKOTNTA, AQNBAvVOVTAC UTT Oyn OTI
EMTTAEKOVTAI TTEPICOOTEPEC NEBODOI KAl KAAOEIC.

Ooo 110 Babid BpiokeTal yia KAAoN oTnv IEpapxia 1600
IO MEYAAEC €ival Ol TTIBAVOTNTEC ETTAVAXPNOINOTTIOINONG
MEOW KANPOVOUNMEVWY HEBODWV.
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Depth of Inheritance Tree

o
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o’
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£ o
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DIT (CO’
DIT (C1
DIT (C2
DIT (C3
DIT (C4

A WON-0O

)
)
)
)
)
)
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Number of Children

MeTpdel Tov apiOud TwV KAACEWY TTOU KANPOVOUOUV TNV
KAQon utro e¢ETaon.

Mn uNOEVIKN TIMA TNG METPIKAG OUVIOTA OTI N CUYKEKPIMEVN
KAQON €TTAVAXPNOIMOTTIOIEITAL.

[TapoAa autd, n apaipean TNG KAAoNG MUTTOPEI va givail
PTWYN av UTTAPXOUV TTAPa TTOAAEG UTTOKAQOEIG.

EmitTAEov, UPNAEC TIMEC TNG METPIKAG deixvouv OTI Ba

XPEIOOTEI QUCNUEVOC APIBUOC EAEYXWYV YIa KAOE KAGon —
TTaIdi.
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Méyebog

AUO UETPIKEC NEYEBOUC

Lines of Code (LOC): Metpd TOV apIBUO TwV YPAUMWYV
KWOIKA. ZXOAIO Kal KEVEC YPAMUEC DeV UTTOAOYiI(oVTAl.

Number of Classes (NOC): MeTtpa 1oV apiBuo Twv

KAQOEWV TOU oUaTNUaToC. YTToAoyideTal uOvVOo o€ ETTITTEDO
TTAKETOU Il OUCTAMATOC.
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20Ceven (1/2)

Aucnuéva etritreda ouleucnc €ival avetmiluunta o€
OUOTAMUATA ATTOTEAOUMEVA ATTO UTTO-UOVADEC KAl
ATTOTEAOUV TPOXOTTEDN OTNV
eTTavaypnoigoTToinan.

Ooo 110 avecapTNTO €ival EvVa AVTIKEIPMEVO TOOO
TTI0 EUKOAQ €TTAVAXPNCIYOTTOIEITAL.

Ooo 1o auc¢nuévn gival n ouleuén METACU TWV
QAVTIKEINEVWV EVOC OUOTAMATOC, TOOO TTIO
euaiodnTo cival og aAAayEc o€ dlAd@opa PEPN Tou
oxediou. => AuoKOAOTEPN CUVTHPNON.
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20Ceven (2/2)

Téooepic UETPIKEC oULEUENC

Coupling Factor (CF), ouleuén o¢€ emritredo ouaTnuarog

Coupling Between Objects (CBO), ouleucn o€ TTiTredo
KAQoNng

Fan Out (FO) , ouleugn og etitredo KAGONC

Fan In (F1) , oulcugn o€ etitredo KAAoNG
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AvTiKeluevooTpePeic MetTpikeg
MOOD: BaOpog Xvoystiong

® Y1roAoyilel Tn METACU KAaoewv (CF)
E€aipeital n cuoXeTion AOyw KANPOVOUIKOTNTAG
is_client(c, ¢) = 1 avnkAdon i €xel oxeon Ye TNV j

0 dla@OopETIKA

2xéon: KAjon pebddou KAGonc j, avagopd otnv KAGon j,
TTPOCTTEAQON XOPAKTNPIOTIKOU KAQONC |

c T1C

Z Z iSclient (Ci ’ Cj )
=]

CF=W*

¢ =7C



AvTiKeluevooTpePeic MetTpikeg
MOOD: IHapaosrynao

B&B
1 |
1 1
1.n 1..n 0.n 0..n
calendar bedroom customer transaction
1 1 1 zﬁ
0..n 0..n 0..n J l
reservation payment expense
B&B calendar, bedroom, customer,transaction
calendar reservation
bedroom reservation
customer reservation
Transaction
reservation
CF = (4+1+1+1+0+0+0) / (82-8) =
payment ( )/ ( )

7/56 = 1/8

expense



Coupling Between Objects

MeTpdel TOV apIBPO TwV KAGOEWV [E TIC OTTOIEC OUVOEETAI HId
KAQan.
Class A

Class B

B::link—}sf.n:l{}

Class C

class A class B class C TTeEmees -
[ 1 [
void create_link(void) ; public: public:
i siatic C *link ; viold ser{void) &

B::link-=seu) . i
)
b [

.]. :




Fan Out — Fan In

KaBe cuoxéTion TTou AapBAveTe UuTTOWN OTOV UTTOAOYIOHO TNG
CBO ptropei va «EpXETaI» 1] va «PEUYEI» ATTO TNV KAAON.

O apIBPOC TWV AKPWY TTOU PEUYOUV ATTO HIa KAGON
ovopadetal Fan-Out

O apIBUOG TWV AKPWY TTOU KATAANYOUV O€ HIa KAQON
ovopaderal Fan-In

MeyaAo Fan-Out => H kAaon d¢gv gival Autapkng
MeyaAo Fan-In => H KAGon Tapéxel peyaAn AeiroupyikotnTa
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class Company {
Employee* emp[4];
public:
void setEmployee(Employee* e,int a) {emp[a]=e;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp[i]->getName();
cout<<" Type Of Employment = "<<emp[i]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<end;

48



Fl
FO
CBO
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2DVOYN

H ouvoxn Twv peBodwv o€ pia KAaon €ival emoupnTth atro
TAV OTIYUN TTOU TTPOWOEI TNV evOUAGKwON.

H EAAEIYNn cguvoxng uttodnAwvel 0TI N KAGon moavwg va
TTPETTEI VA OIQCTTACTEI O€ QUO N TTEPIOCOTEPEC KAAOEIC.

H éAAeipn ouvoxng augdvel Tnv TTOAUTTAOKOTNTA KAl TNV
mOavoTnNTa EUPAVIONG AaBwv KATA TNV AvATITUCN.

Tpeic MeTpIKEC ZUVOXNG:
Lack Of Cohesion of Methods 1 (LOCOM1)
Lack Of Cohesion of Methods 2 (LOCOM_2)
Lack Of Cohesion of Methods 3 (LOCOMS3)
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[Lack of Cohesion of Methods 1

oTI¢ heBOdouc (Lack of Cohesion

Of Methods — LCOM)
[ToooTikoTTOIEI T OUVOXN (TNV TNG) OTIC HEBODOUC

i 2UvoAo KolvoxpnoTtwyv attributes tTou
XpnaigotroiouvTtal Ao Tn JEBODO |

P: To gUVOAO TWV KEVWY TOUWYV ava OUOo TwV i
Q: To oUVOAO TWV PN KEVWYV TOPWY ava OUOo TwV i
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[Lack of Cohesion of Methods 1

LCOM ue atmrAa eAAnVIKA...
Aipepng ypagpog
ApIoTEPO OUVOAO KOMPBWYV: METABANTEC
‘EoTw TTARBOC M
Ae€16 ouvoAo KOUPBwWV: pEBodoI
‘EoTw TARBOC N
AkpEC: Xprion peTaBANTAG atrd péBodo (ouvoio Q)
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public PersonDetails {

}

private String firsthame;
private String surname;
private String street;
private String city;

public PersonDetails() {} M1 ={}
public setName(String f, String s) { //12 = { firsthame, surname }
firsthame = f; surname = s;

}

public setAddress(String st, String c) { /[[13 = { street, city }
street = st; city = c;

}

public void printAddress() { /14 = { street, city }

System.out.printin( street);
System.out.printin( city);

}

public void printName() { //I5 = { firsthame, surname }
System.out.printin( firsthame + " " + surname);

} 53



Pair (m;, m;) 1; NZ;
PersonDetails, setName )
PersonDetails, setAddress 0]
PersonDetails, printAddress )
PersonDetails, printName )
setName, setAddress 0]
setName, printAddress )
setName, printName |_firstname,_surname}
setAddress, printAddress {_street, _city}
setAddress, printName )
printAddress, printName o,

LCOM: max (8 —-2,0)=6
LCOM = max (4 — 2, 0) = 2 (ignoring constructor)
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class Company {
Employee* emp[4];
public:
void setEmployee(Employee* e,int a) {emp[a]=e;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp[i]->getName();
cout<<" Type Of Employment = "<<emp[i]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<end;
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setEmployee - printAll
—  LCOM max(0-1,0)=0
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[Lack of Cohesion of Methods 2

@ewpoupe pia KAGon C ye m pebBodougc My, M,, . . ., M,

Kal a 1010TNTEG,
A1, A21 SCIE Aa

‘Eotw m(A,) = 0 apIiBuoc Twv peBOdwv TTou TTpooTTEAGlOUV TNV
1010TNTa A
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[Lack of Cohesion of Methods 3

@ewpoupe pia KAGon C ye m pebBodougc My, M,, . . ., M,
Kal a 1010TNTeG, Ay, Ay, . . ., A,

‘Eotw m(Ayx) = 0 apIiBuog Twv peBOdwWYV TToU TTpooTTeAGlouY TNV
1010TNTa A

Zm(Az’)

a
=1

m_
d

LCOM,=———
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IHopaocrypa
PUOELY|L
class point {
float x:
float v;
public:
point (float newx, float newy) {x=newx; y=newy; }
getx () {return x; }
gety () {return v;}
}i
class rectangle {
point ptl, pt2, pt3, ptd;
public:
rectangle (float ptlx, ptly, pt2x, pt2y, pt3x, pt3y, ptdx, ptdy)
{ ptl = new point (ptlx, ptly); pt2 = new point (pt2x, pt2v) ;
pt3 = new point (pt3x, pt3vy); ptd = new point (ptdx, ptdy) ;}
float length(point r, point g) {return sgrt ((r.getx() —s.getx() ) "2+
(r.gety()—s.gety())"2); }
float area () {return length(ptl,pt2) * length(ptl,pt3) ;}
}i



Hapaostyna

class 1linklistnode {
rectangle* node;
linklistnode* next;
public:
linklistnode(rectangle* newRectangle) {node=newRectangle; next=0;}
linklistnode* getNext () {return next;}
rectangle* getRectangle () {return node; }
volid setnext (linklistnode* newnext) {next=newnext;}
}i
class rectanglelist {
linklistnode* top;
public:
rectanglelist () {top = 0;}
volid addRectangle (float x1, v1, x2, v2, x3, v3, x4, v4) {
linklistnode* tempLinkListNode; rectangle* tempRectangle;
tempRectangle = new rectangle(xl,vl,x2,v2,x3,v3,x4,v4);
tempLinklListNode = new linkListNode (tempRectangle) ;
tempLinklListNode->gsetnext (top) ;
top=tempLinkListNode; }
float totalArea () {float sum; sum=0; linklistnode* temp; temp=top;
while (temp !=0) {sum=sum + temp->getRectangle()->areal();
temp=temp->getNext () ; }

return sum; }



Hopdaocrypo

® \WMC
point 3
rectangle 3
linklistnode 4

rectanglelist 3

WMC = 74 *(3+3+4+3) = 3.25 uebodol/kAdaon



Hopdaocrypo

®DIT:
Agv UTTAPXEI KANPOVOMIKOTNTA

® NOC:

Agv UTTAPXEI KANPOVOMIKOTNTA



Hoapdaosrypno

® > uoxETION pETaCU KAGoewv (CBO)

point rectangle 1
rectangle point, rectanglelist2
linklistnode rectanglelist 1

rectanglelist

rectanglelist rectangle, linklistnode 2

addRectangle

" totalA

otalArea

rectangle - Y

i A/ \ linkistnode

:\Qrggth‘>< \“‘ getNext
\\’: getRectangle

setNext




Hopdaosrypo

® RFC

point point, getx, gety 3

rectangle rectangle, point, length 6
getx, gety, area

linklistnode linklistNode, getNext 4
getRectangle, setnext

rectanglelist rectanglelist, addRectangle 9

rectangle, setnext, totalArea

getRectangle, area, getNext,
linkListNode



Hapdaosiypa
®LCOM.

point max ((6-4)-4, 0)=0
rectangle max((12-9)-9, 0)=0
linklistnode max((8-5)-5, 0)=0
rectanglelist max((3-3)-3, 0)=0

linklistnode

Crode S gooctangs——>

rectanglelist
« addRectangle
totalArea




AvTiKeluevooTpePeic MetTpikeg
MOOD: Visibility

o (visibility)
TC: ApIBuo6¢ KAGoewv oTO CUOTNUA
M,(C.): Ap1Bu6g neBodwv atnv kAdaan C.
M..;: MéBodog m KAGoNgG |
Is_Visible(M,, C,)= 1avi!=jkarnM,_;eivai diabeoiun otn C,
0 d1apopPETIKA

C
Z 18y (M 10 J)
VM, )= W



AvTiKeluevooTpePeic MetTpikeg
MOOD: Eppoigvon

® BaOuoc amokpuywnc HEBOdWV ( )

TCMd(C)
S S (1-¥M, )

® Babuoc atrokpuyng XapaKTNPIOTIKWY (
TC Ad(C)
z z( 1-V(4,,))



AvTiKeluevooTpePeic MetTpikeg
MOOD: Hapaocryno

Class A{
int a;
public:

vold x();
voidy () ;

}i

Class B {
int b:
int bb;

voldwi() :

public:

vold z () :

b
Class C {
int c:

vold vi) ;

}i

TC=3

A::x() 0 1 1 1
A:y() 0 1 1 1
B::w() 0 0 0 0
B::z() 1 0 1 1
C:v() 0 0 0 0

MHF = {[(1-1)+(1-1)]+[(1-0)+(1-1)]+(1-0)} / (2+2+1) = 2/5 = 0.4

A.a 0 0 0 0
B.b 0 0 0 0
B.bb 0 0 0 0
C.c 0 0 0 0

AHF = {(1-0)+[(1-0)+(1-0)]+(1-0)} / (142+1) = 4/4 = 1.0



AvTiKeluevooTpePeic MetTpikeg
MOOD: Kinpovoukotnro

® BaBOuog kKAnpovouikotTnTag pebddwv (MIF)
M,(C.): ApiBuOG peBOdwvY TToU dNAWBNKAV OTNV KAAON |
M(C.): ApIBuOG pebddwyv TTOU KAnpovoundnkav otnv KAAon i
MJ(C)) = My(C) + Mi(C))
TC

M,(C,)
MIF = L

Z Ma (Cz)
® BaBOuog kKAnpovouikotnTag XapaktnpIioTikwy (AlF)
AvTioToixa
TC
S 4(C,)
AIF = —

> 4.(C,)



AvTiKeluevooTpePeic MetTpikeg
MOOD: Hapaocryno

Class A{
protected:

A x(), ¥()

public: a

Eiu}:l) *froidy{jl; B w(), z(), y()  A:zx() b,bb A.a
' C V() B:w(),z(),y() c B.bb
Azx()

Class B public A {
int b; 2 X(
protected:
int bb;

P eeiaz(: MIF = (0+1+4)/[(0+1+4)+(2+3+1)]=5/11
AIF= O+1+1D/[0+1+1)+(1+2+1)]=2/6

vold v () ;

wvold wi);
}i =1/3
Class C public B {

int c;

vold vi();

I



AVTIKELNEVOOTPEPEISC METPIKES
MOOD: BaOuog ITorvpop@ropov

® METPO « »
M_(C,): ApiBpog overriding peBodwv KAGoONG |
M (C.): ApIBUOG VEWY NEBOOWY KAGONG |
DC(C,): ApiBuog omoyovwv KAGong i

Z M (C)
P
> (M,(C.)DC(C,)

PF =



AvTiKeluevooTpePeic MetTpikeg
MOOD: Hapaocryno

Class A{
protected:
int a;

public: A X()1 Y()

wvold () ;

virtual void y();
X B w(), z()  y() 1

Class B public A {

int b; ()
protected: C V
int bb;

public:

veia 0 PF = (0+1+0)/(2"2 + 21 + 0*1) =
1/6

wvold wi);

b

Class C public B {
int c;
vold vi();

I
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