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[Tolotnta Aoyiouikon

1ISO / IEC 9126

Functionality
Reliability
Usability
Efficiency
Maintainability
Portability



T etvou m u€tpnon...

"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]

METpnon ovopadeTal n 01adIKAgia KATa TNV OTToia Ol
ap1Ouoi Kal Ta gUPBOAa cuvdEovTal UE IDIOTNTEC
OVTOTATWYV TOU TTPAYMUATIKOU KOOUOU €101 WOTE va TA
TTEPIYPAPOUV CUNPWVA JE auoTNPA KOBOPIoUEVOUG
KAVOVEG



Metpikec Aoyioukov (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]

[a TNV TTapakoAouBnon, dlaxeipion, TTOIOTIKA MEAETN KAl
BeATiwon OMNOIOYAHITOTE Texvikou €pyou gival
ATTAPAITATN N £€VVvOoIa TNG METPNONG

H e€aywyr METPWV €ival UTTOKEIPEVIK (TT.X. agloAoynon
EAKUOTIKOTNTAG QUTOKIVATOU, TTOAUTTAOKOTNTOC AOYIOUIKOU)

5



Metpikec Aoyiouukov (2/6)

METpo: MNoooTikr £vOeign apiBuou, dIaoTACEWY, XWwPENTIKOTNTAG,
OYKOU KTA TTPOIOVTOG 1) 01adIKACiag

Métpnon: Aladikaoia uTToAoyIoHOU TOU PJETPOU

MeTpikn): [oooTIKA €KTiNON TOU BaBuUOU KATA TOV OTTOIO £va
oUOoTNUO KATEXEI EVA XAPAKTNPIOTIKO

Ap1Buoc Aabwv og éva TTpoypapua = Mérpo
2 UAoyn kal katapétpnon AaBwv = Mérpnon

2UOXETIONOC AaBwWV PE KATTOIO XAPAKTNPIOTIKO, TT.X. TTOIOTNTA
(Travw atré 100 AGON -> kakn TroIdTNTa, KATW aT1rd 10 AGBN =>
KaAn 1ro10tnTa) = MeTpIKn



Metpikec Aoyioutkov (3/6)

Mia diadikagia hETPNONG TTEPIAAUBAVEI TIC
OpPaCTNPIOTNTEG:

Alatuttwon (KabBopiouog HETPIKWV)
2UN\oYN (ZUYKEVTPWON OEDOUEVWIV)
AvaAuon (YTTOAOYIOHOG HETPIKWV)
Eppnveia (ACIOAOYNoN METPIKWV)
Avadpaon (2uoTacelg yia BeATiwan)



Metpikec Aoyiouukov (4/6)

Apxég AlaTuTTwOo NG MeTpIKWV:

O1 oTOXO! TWV PETPNOEWV TTPETTEI VO KABOPIOTOUV TIPIV OTTO TN
OUAAOYI) OEQOUEVWV

2.0(@NG OPIOUOC TWV HETPIKWY

XpAon METPIKWY TTPOCOPHOCUEVWY OTA TTPOIOVTA KAl TIC
O1adIKOCTiEC

Apxég ZuAhoyng & AvaAuong MeTpikwyv
Ortrou gival duvaTtd n ouAdoyn kal avaAuon Ba TTPETTEl va
AUTOMATOTTOIEITA

XpAon agloTmoTwy OTATIOTIKWY TEXVIKWY Yia dIEpEUvVNON
ECWTEPIKWY KAl EEWTEPIKWV XAPAKTNPIOTIKWYV (TT.X.
OUOXETIOMOG TTOAUTTAOKOTNTAG Kal apIiBuou AaBwv)

[a KABe PETPIKN Ba TTPETTEI va ETTIOIWKETAI O KABOPIOHOG
OUYKEKPIMEVWY KAVOVWYV EpUNVEIag
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Metpikec Aoyiouukov (5/6)
H 10avik WETPIKI Ba TTPETTEI va gival:

ATTAN Kal UTTOAOYIOIuN

Eutreipika kai d1a100NTIKA TTEIOTIKI

2 UVETTNG KOl AVTIKEIMEVIKN

2 UVETTNG WG TTPOC TN Xpnon Hovadwyv
AvecapTtnTtn Ao Tn YAwooa
Ouo1aoTIKOG UNXAVIOHOGC avadpaong



Metpikec Aoyioutkov (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 peTpnon €ival «<KaAn» otav N apiOunTIKA TNG TIKN
XapaKTNEIZel uE AKPIBEIa TNV CUYKEKPIUEVN 1010TNTA
TOU QVTIKEIJEVOU
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Koatnyoptomoinen UETp®mV AOYIGUIKOD

Algpyacieg, CUANOYEC OXET. OPAOTNPIOTATWY AOYIOUIKOU
MpoidévTa, TTapaywya atrd diEpyaciec

Moépol, TTou atrairouvTal Ao pia dpacTnPIdTNTA
dlEpyaaiag

2.€ KABe KaTtnyopia dIaKPiVOUUE TO XapAKTNPIOTIKA:
EcwTtepIka, peTpouv TNV idla TN KATRyopia (TTX. Epappoyn)

ESWwTEPIKA, HETPOUV TTWC N KATNYyOpia OXETICETAI JE TO
TTEPIBAAAOV, ONA. TNV CUMTTEPIPOPA TNG (EKTEAEDN
EQappoyng)
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Katnyopiec - XopoKtnpiotika

lpoiovra Eowrepika Eéwrepika
2. xediaon MéyeBoc, [MoioTnTa, |

(ajzrggtc}x { /gﬂi/oxr’] TTOAUTTAOKOTNTQ,
Kwdika i ouvTNPENOINOTNTA

s (rfgglfﬁg)'\(\%%'l'é%”(ﬁ AgioTToTia, Euxpnaria,

TTOAUTTAOKOTATA ouvTNPENCIPOTNTA
Aigpyacisc Xpovog, KoéoTtog, otabepdTnTa
‘EAEYXOC TTpooTrabeia,

ap. A\aBwv
l1opoi MeyeBog, emmimedo,  MNMapaywyikoTnra,
OpadEC ETMIKOIVWVIAG, doun  TroloThTar



MeTpikec peyeboug

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 TOAVTAOKOTNTOC

_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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ITapdoeryua

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

Purity ratio: PR = /N
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[ToAvTAOKOTNTO TPOYPAULUATOC

Volume: V =N log, n

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

Difficulty

Program effort: E=D*V

18



Object — Oriented Metrics

Chidamber & Kemerer (1991): NpdTteivav Tnv TpwTn
OOoUITA AVTIKEIMEVOOTPAPWY PETPIKWV

APKETEC TTAPAAAQYEC OTN OUVEXEID

Baoikec Katnyopiegc MeTpikwv:
[loAuttAokornrag
KAnpovouikornrag
MeyéBouc
20leuéng

2Uuvoxng
19



[ToAvmAokotnTo (1/2)

O apIOUOC Twv PEBOOWYV Kal N TTOAUTTAOKOTATA TWV PNEBODdWYV
MIag KAAoNG, €ival eVOEIKTIKA TOU TTO00C XPOVOC KAl TTPOCTTABEIN
XPEIAZETAI YIa TV AVATITUEN KAl TV oUuvTRPnon TnG.

000 peyaAuTepoc gival 0 apiBuog Twv NEBOdWV PIag KAAoNG
TOOO0 PEYOAUTEPN €ival N EEAPTNON TWV «TTAIBIWV» TG ATTO
AUTAV.

O1 KAQOEIG YE pEYAAO apIBuo peBddwyV, TBavoeTNTAa OTOXEUOUV
O€ OUYKEKPIMEVOUG TUTTOUG EQAPPOYWYV KOl JEIWVETAI N
mOavoTNTA £TTAVAXPNCINOTIOINONG TOUG.
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[ToAvmAokotnTo (2/2)

TPEIC HETPIKEG TTOAUTTAOKOTNTAG

Cyclomatic Complexity (CC), TTOAUTTAOKOTNTA HEBOOOU

Weighted Method per Class 1 (WMPC1), moAumrAokornra
KAaong¢

Weighted Method per Class 2 (WMPCZ2), moAuttAokornra
KAaong¢

Response for Class (RFC),

ITOAUTTAOKOTNTA KAGONC
21



Cyclomatic Complexity

AT TIC TTOAIOTEPEC METPIKEC, McGabe [1976]

AvaTTapIoTa TNV YVWOTIKI TTOAUTTAOKOTNTA TNG KAAONG.
MeTpd 1O TTANBOC TWV TTIBAVWY POVOTTATIWY O€ £VAG
aAyOp1Bu0o uttoAoyilovTag TIC DIAKPITEC TTEPIOXEC TOU
dlaypapuaTog pong, dnAadn Twv apiBud Twy if, for kai
while oto cwua TNG peBGdOoU.

YT1roAoyiletal atro 10 JIAypapPa EAEYXOU PONG
CC =L-N+2

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

22



Cyclomatlc Complex1ty
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Cyclomatic Complexity

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

- @ ()
T ? \ \ ( |
)]
R \/

1-242=1 & a
\_/ \)

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

Set of independent paths through the graph
(basis set)

VIG)=E-N+2
E is the number of flow graph edges
N is the number of nodes

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

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

then
AlJ]1);
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Flow Graph
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Computing V(G)

VIG)=9-7+2=4
VG)=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) {empl[a]=¢€;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp]i]->getName();
cout<<" Type Of Employment = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;
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setEmployee CC 1

printAll

CC 2
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Weighted Methods per Class 1

MeTpdel TNV TTOAUTTAOKOTNTA Miag KAAong, ue Bacn tnv
TTOAUTTAOKOTNTA TWV PEBODdWV TNC.

H TTOAUTTAOKOTNTA TWV PEBODWV PETPIETAI ME XPON TNG
CC.

Q¢ WMPC1 piag kKAdong opiletal w¢ 0 uEoog 6poc A To
dBpoiopa Twv CC dAwv TNC Twv PEBOOWV.

2Tn dladikaoia dev repIAauavovTtal uéBodol TTou
KANPOVOUOUVTAl ATTO UTTEPKAACEIC.

31



class Company {
Employee* emp[4];
public:
void setEmployee(Employee” e,int a) {empl[a]=¢€;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp]i]->getName();
cout<<" Type Of Employment = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;

}
}
b

WMPC=1.5
32



Weighted Methods per Class 2

H ouykekpigEvn HETPIKN BacileTal oTnV UTTOBEON OTI PIa
KAQON PE TTEPICOOTEPEC HEBODOUC aTTO pia AAAN gival TTIo
ouvOeTn.

EmitrAéov, Bewpei OTI pia nEBODOC UE TTEPICOOTEPEC
TTAPAMETPOUC ATTO PIa AAAN €ival kal TTIo oUveETn.

H peTpik aBpoilel TIC ueBOdOUC Kal TIC TTAPANETPOUC TWV
MEBODWYV MIag KAAONG.

2Tn dladikaoia dev TepIAauavovrtal uéBodol TTou
KANPOVOUOUVTAl ATTO UTTEPKAACEIC.
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Response for a Class (RFC)

Eival To oUvoAo Twv PeBOOWYV TTOU PTTOPOUV VA
KAnBouv o€ atravTnon evog uNVUUATOC TTPOC
QVTIKEIMEVO KAAONC (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 }”

34



RFC example 1

public class A {
private B aB;
public void methodAl () f{
return aB.methodBl () ;
}
public void methodA2 (C aC) {
return aC.methodCl1 () ;

}
RS = { methodA1, methodA2, methodB1, methodC1}
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RFC example 2

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

}

}
RS = { methodA1, methodA2, methodB1}
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KAnpovouwotnra

AUO UETPIKEC KANPOVOUIKOTNTOC

Depth of Inheritance Tree (DIT)

Number of Child Classes (NOCCQC)
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Depth of Inheritance Tree

Ooo Babutepa cival yia KAGon otnv 1epapyia, TOo0
MEYAAUTEPOC €ival 0 apIBUOC TwV NEBODWV TTOU TTIBaVWV
VO KANPOVOWEI, YEYOVOC TTOU KAVEI OUCKOAN TNV TTPORAswN
TNG CUMTTEPIPOPAC TNG.

MeyaAa OEVTPa KANPOVOUIKOTNTAG KABIOTOUV PEYAAN
OXEO0IOOTIKN TTOAUTTAOKOTNTA, AauBAvovTag utr oyn OTl
EMTTAEKOVTAI TTEPICOOTEPEC HEOODOI KAl KAAOEIG.

Ooo 1o Babid BpiokeTal pia KAGon oTnV IEpapXia TOC0
MO MEYAAEC gival Ol TTIBAVOTNTEC ETTAVAXPNOIUOTTOINONG
MECW KANPOVOUNUEVWYV HEBOOWV.
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Depth of Inheritance Tree

o

g% DIT (C0) =0
DIT (CO) =0
c1 cor DIT (C1) = 1
DIT (C2) =2
- /7 DIT (C3) = 3
2 DIT (C4) =4

e

-

4
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Number of Children

MeTpdael Tov apiBud Twv KAQGOEWYV TTOU KAnPpovopouv TNV
KAGon utro egETaon.

Mn uNOEVIKI TIUN TNG METPIKNG CUVIOTA OTI N CUYKEKPIMEVN
KAQON €TTAVAXPNOIMOTIOIEITAL.

[TapoAa auTtd, n agpaipeon TG KAAONG MTTOPEI va gival
PTWXI AV UTTAPXOUV TTAPa TTOAAEC UTTOKAQOEIG.

EmimTAéov, uPnAEC TIHEC TNG METPIKAC Deixvouv OTI Ba

XPEIOOTEI AUCNUEVOC APIOUOC EAEYXWYV YIa KABE KAGON —
TTaidi.
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Meéyeboc

AUO UETPIKEC PEYEBOUC

Lines of Code (LOC): Metpd Tov apiBud Twv YPaNUWY
KWOIKA. 2XOAIO KAl KEVEC YPAMUEC OEV UTTOAOYidovTal.

Number of Classes (NOC): Metpda 1oV apiOuod Twv

KAQOEWYV TOU OUCTAMATOG. YTToAoyileTal uovo o€ ETTITTEOO
TTAKETOU ) CUCTAMATOG.
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20Ceven (1/2)

AucnueEva emritreda ouleucnc sival aveTTiBuunTa
O£ OUOTNMATA ATTOTEAOUUEVA ATTO UTTO-UOVADEC
KOl OTTOTEAOUV TPOXOTTEDN OTNV
gTTAvVaxXpnoIPoTToingnN.

Ooo 1o avecdpTnTo €ival £va AVTIKEINEVO TOOO
TTI0 EUKOAQ ETTAVAXPNOCIYOTTOIEITA.

Ogo 1o augnuévn gival n ouleucn PETACU TWV
QVTIKEIMEVWY EVOC OUOTHMATOC, TOOO TTIO
euaiodnTo €ival oe aAAayEC o€ dIAPOPA UEPN TOU
oxediou. => AUOKOAOTEPN ouVTAPNON.
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20Ceven (2/2)

TeooepIg HETPIKEC oULCEUCNG

Coupling Factor (CF), ouleuén o€ €mmitedo ouoTHUATOC

Coupling Between Objects (CBO), oculeutn og eTTitredo
KAQoNG

Fan Out (FO) , ouleucn o€ emitredo KAAoNG

Fan In (Fl) , ouleugn og emitredo KAGoNg
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AVTIKELNEVOOTPEPELS METPIKES
MOOD: BoOuog Xvoyétiong

® Y1ToAoyilel TN METACU KAGoewv (CF)
E€aipeital n ouoxETion AOyw KANPOVOUIKOTNTOC
is_client(c;, ¢) = 1 av n KAdon i €xel oxEon PE TNV |
0 dl1a@OpPETIKA

2xéon: KAfon pebddou kKAGoNc |, avagopd oTnv KAAon |,
TTPOOTTEAACT XOPOKTNPIOTIKOU KAAONC |

C T1C

Z Z iSClient<Ci’Cj)
CF= i=1 j=1
TC*- TC




AVTIKELUEVOOGTPEPELS METPIKES
MOOD: IHapaocrypa

1 1
i..n i.n 0..n

1

B&B

1

calendar

bedroom

customer

1 1 1
0..n 0..n 0..n

reservation

B&B
calendar
bedroom
customer
Transaction
reservation
payment
expense

transaction

LF

payment

l

expense

calendar, bedroom, customer, transaction
reservation
reservation
reservation

CF = (4+1+1+1+0+0+0) / (82-8) =
7/56 = 1/8



Coupling Between Objects

MeTpacl Tov apIOuo Twv KAACEWV UE TIC OTTOIEC CUVOEETAI HIa
KAQaon.
Class A

Class B

B::lin]c—‘.:rsetl{}

Class C

class A class B class C e -
[ 1 [
void create_link{void) ; pubdic: public:

i siatic C *link ; vioid ser{void) &
B::link-=seu) . |

} .
.].. |




Fan Out — Fan In

KaBe ouoxETion TTou AauBAaveTtal uttdyn OTOV UTTOAOYIOUO
TN CBO utropei va «EpYeTal» 1 va «@eUyEl» atrd TNV KAAGon.

O apIBPOC TWV AKPWY TTOU PeUYOUV ATTO Pia KAGoN
ovoudaletal Fan-Out

O apIBuOC TV AKPWY TTOU KATAARYOUV O€ pia KAGon
ovopadetal Fan-In

MeydaAo Fan-Out => H kAdon dev gival Autdpkng
MeydAo Fan-In => H kKAaon Tapéxel ueyain Asirtoupyikotnta
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class Company {
Employee* emp[4];
public:
void setEmployee(Employee” e,int a) {empl[a]=¢€;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp]i]->getName();
cout<<" Type Of Employment = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;
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FI
FO
CBO
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2VVOYN

H ouvoxny Twv neBddwyv o€ pia KAGon gival emluunt armmo
TV OTIYUN TTOU TTPOWOEI TNV EVOUAAKWON,.

H EAAe1pn ocuvoxnc uttodnAwvel 011 n KAGon mlavwg va
TTPETTEI VA OIQCTIAOTEI O£ OUO 1) TTEPICOOTEPEC KAATEIC.

H EAAEIPN ouvoxNC augavel TNV TTOAUTTAOKOTNTA KAl TNV
moavoTnTa eu@Aviong Aabwv Katd Tnv avaTrtuen.

Tpeic MeTpIKEC ZUVOXNG:
Lack Of Cohesion of Methods 1 (LOCOMT1)
Lack Of Cohesion of Methods 2 (LOCOM_Z2)
Lack Of Cohesion of Methods 3 (LOCOM3)
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[Lack of Cohesion of Methods 1

oTIC ueBoddouc (Lack of Cohesion
Of Methods — LCOM)

[ToooTikoTTOIEI T OUVOXN (TNV TNG) OTIC HEBODOUC

li: 2UvoAo KoivoxpnoTtwy attributes trou
XpnaoigoTrolouvTal atro 1N YEBODO |

P: To oUvOAO TWV KEVWYV TOPJWYV ava dUOo TwV |
Q: To oUvoAO TWV PN KEVWVY TOPNWYV avd dUo TwvV |
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public PersonDetails {

}

private String firstname;
private String surname;
private String street;
private String city;

public PersonDetails() {} /M1 ={}
public setName(String f, String s) { //I2 = { firstname, surname }
firstname = f; surname = s;

}

public setAddress(String st, String ¢) { //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);

} 52



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

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) {empl[a]=¢€;}
void printAll() {
for (int i=0;i<4;i++) {
cout<<" Name = "<<emp]i]->getName();
cout<<" Type Of Employment = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;
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setEmployee - printAll
—  LCOM max(0-1,0)=0
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[Lack of Cohesion of Methods 2

Ocwpoupe pia kAGon C pe :
m peBodoug My, M, . . ., M|

Kal a 1010TNTEG, Ay, Ay, .. LA

a

‘Eotw m(A,) = 0 ap1Budg Twv peBodwv 1mou TrpoaTtreAAlouv TNV
1010TNTA A

a

D m(Ai)
LCOM,=1- =

ma
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[Lack of Cohesion of Methods 3

Otwpoupe pia kKAaon C ye m peBodoug M, M, . . ., M,
Kal a 1010TNTEG, Ay, Ay, .. LA

a

‘Eotw m(A,) = 0 ap1Budg Twv peBodwyv 1mou TrpoaTreAAlouv TNV
1010TNTa A

LCOM ,=
o7



IHapaoctyna
PaOELYp
class point {
float x;
float vy;
public:
point (float newx, float newy) {xX=newx; y=newy;}
getx () {return x;}
gety () {return y;}
}i
class rectangle {
point ptl, pt2, pt3, pt4;
public:
rectangle (float ptlx, ptly, pt2x, pt2y, pt3x, ptldy, ptdx, ptdy)
{ ptl = new point (ptlx, ptly); pt2 = new point (pt2x, pt2y);
pt3 = new point (pt3x, pt3y); ptd = new point (ptdx, ptdy) ;}
float length(point r, point s) {return sqgrt ((r.getx() —s.getx()) "2+
(r.gety()—s.gety())"2); }
float area() {return length(ptl,pt2) % length(ptl,pt3);}
}i



IHopaoeryna
YU
p class linklistnode {
rectangle* node;
linklistnode* next;
public:
linklistnode (rectangle* newRectangle) {node=newRectangle; next=0;}
linklistnode* getNext () {return next;}
rectangle* getRectangle() {return node; }
void setnext (linklistnode* newnext) {next=newnext;}
}:
class rectanglelist {
linklistnode* top;
public:
rectanglelist () {top =0;}
void addRectangle (float x1, v1, x2, v2, %3, yv3, x4, v4) {
linklistnode* tempLinkListNode; rectangle* tempRectangle;
tempRectangle = new rectangle(xl,vl,x2,v2,x3,vy3,x4,v4);
tempLinkListNode = new linkListNode (tempRectangle) ;
tempLinkListNode->setnext (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; }



Hoapaosrypna

® \WMC
point 3
rectangle 3
linklistnode 4

rectanglelist 3

WMC = V4 *(3+3+4+3) = 3.25 yébBodol/kAaon



Hoapaosrypna
® DIT:

Agv UTTAPYXEI KANPOVOUIKOTNTO

® NOC:

Agv UTTAPYXEI KANPOVOMIKOTNTO



Hopaosrypo

® 2 UOXETION METACU KAGoewv (CBO)

point rectangle 1
rectangle point, rectanglelist2
linklistnode rectanglelist 1

rectanglelist

rectanglelist rectangle, linklistnode 2

addRectangle

" totalA

otalArea

rectangle o Y

9 \ linkistnode

\

length 4
area A>< \ getNext

\\:' getRectangle
setNext




Hopaosrypo

® 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



Hapaosiypa
® LCOM,

point max (1-2, 0)=0
rectangle max(0-3, 0)=0
linklisthode max(3-4, 0)=0
rectanglelist max(0-3, 0)=0

4 linklistnode
getRectangle

rectanglelist
o addRectangle
totalArea




AVTIKELNEVOOTPEPELS METPIKES
MOOD: Visibility

O (visibility)
TC: ApIBu6¢ KANdoewv oTO cUCTNUA
M4(C,): ApIBuOG peBOdWY oTnv KAdon G,
M- M€Bodog m KAAoNG |
Is_Visible(M,,;, C) = 1 avil=jkanM,; givai diabéaiun otn G
0 d1apOoPETIKA

TC

Z ISVisible ( Mm,i ’j )

M, )=
ViM,) TC- 1




AVTIKELNEVOOTPEPELS METPIKES
MOOD: Epgpmigvon

® Babuog amokpuywng neBodwy ( )
TC Md(ci)

Yy ¥ (1-vim,,))

i=1 m=1
MHF==1"=

% M,(C)

=1

® BaOuoc amokpuyng XapakTnpIoTIKWYV (

Y ¥ (1-V(4,))

i=1 m=1
AHF==12

3 4,(c)




AVTIKELUEVOOGTPEPELS METPIKES
MOOD: ITapaostyno

Class A{
int a;
public:

vold x () ;
voidy();

}i

Class B {
int b;
int bb;

void w() ;

public:

void z () :

}i
Class C {
int c;

void v();

}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)} / (1+2+1) =4/4 =1.0



AVTIKELNEVOOTPEPELS METPIKES
MOOD: Kinpovopukotnro

® BaBuocg kAnpovouikdtnTag pebddwv (MIF)
My4(GCy): Ap1Buog peBGdwv TTou dnAwBnkav oTnv KAAon i
M.(C)): ApIBUOG neBOdWYV TToU KAnpovounenkav atnv KAAon |
Mo (C)) = My(Cy) + Mi(C))

® Babudg KAnpovouikoTnTag XapaktnploTikwy (AlF)

® AvrioToixa
TC

% AlC)

i=1
AlIF==

5 4,(C)




AVTIKELUEVOOGTPEPELS METPIKES
MOOD: ITapaostyno

Class A{

protected:
int a;

public: A X()’ y() a
void x();

o
2
N
=
>
X
S
o
)
>
o

virtual void v() ;

}i C V() o B::w(),z(),y() c B.bb

Class B public A {

int b; A::x()
protected:

int bb;

public: MIF= 0+1+4)/[(0+1+4)+(2+3+1)]=5/11

void z () :

void y(); AIF= O+1+1)/[0+1+1)+(1+2+1)]=2/6

void w() ;
}i = 1/3
Class C public B {
int c;
void v () ;

}i



AVTIKELNEVOOTPEPELS METPIKES
MOOD: BaOnog IloAvpop@ropov

® MéTpO < >
M,(C,): Ap1Buo6g overriding peBodwv KAAonNG |
M_(C:): ApIOUOG VEWVY PEBODWYV KAAONG |
DC(C,): ApIBuOG atroydovwy KAGong |
1C
Z Mo(ci)

i=1

PF==5
Y (M,(C,)DC(C,))

i=1



AVTIKELUEVOOGTPEPELS METPIKES
MOOD: ITapaostyno

Class A{
protected:
int a;

A X(), ¥() 2

virtual void vy () ;
}i
Class B public A {
int b; C V() O
protected:
int bb;
public:
void z () :
voidy () PF=(0+1+0)/(22+2"1 + 0™1) =
void w() ;
}i
Class C public B { 1/6
int c;
void v () ;

}i
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