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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 ovouddleTal N O100IKACIA KATA TNV OTTOIA Ol
apIOuoi Kal Ta cUPBOAa cuvdEovTal PE IDIOTNTEC
OVTOTATWYV TOU TTPAYMATIKOU KOOUOU £TCOI WOTE VA TA
TTEPIYPAPOUV CUNPWVA JE auoTNPA KaBopIouEVOUC
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 TNV TTapakoAouBnon, dlaxeipion, TTOIOTIKA MEAETN KAl
BeATiwon OMNOIOYAHIOTE 1exvikou €pyou gival
aATTAPAITNTN N £€VVOoIa TG METPNONG

H eCaywyn METPWYV Eival UTTOKEIPEVIKN (TT.X. agloAdynon
EAKUOTIKOTNTAC QUTOKIVATOU, TTOAUTTAOKOTNTAG AOYIOUIKOU)
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Metpukec Aoyiopikov (2/6)

MéETpo: ToooTikr) €vOeign aplBuou, dIacTACEWY, XWPNTIKOTNTAC,
OYKOU KTA TTPOIOVTOG 1) O1adIKaaiag

Métpnon: Aladikaoia UTTOAOYIOUOU TOU JETPOU

MeTpikr): INoooTIKA eKTiUNON TOU BaBuou KaTa TOoV OTT0io £va
oUOTNUA KATEXEI EVA XOPAKTNPIOTIKO

Ap1Buoc AaBwv og éva TTpoypappa = Mérpo

2 UAN\oyn kal katapéTpnon AaBwv = Mérpnon

2UOXETIONOG AaBWV PE KATTOIO XOPOAKTNPIOTIKO, TT.X. TTOIOTNTA
(Travw atrd 100 AGBn -> kakr) TroIdTNTa, KATW aT1rd 10 AGBN =>
KaAr troiotnta) = Merpikn



Metpucec Aoyiopikov (3/6)

Mia diadikaoia pETpNoNg TTEPIAAUPBAVEI TIC
OpPaCTNPIOTNTEG:

Alatuttwon (KaBopiouog HETPIKWYV)
2UAN\oYN (ZUYKEVTPWON OEDOUEVWIV)
AvaAuon (YTTOAOYIONOG METPIKWV)
Eppnveia (ACioAOynon YETPIKWV)
Avadpaon (2uoTaoelg yia BeATiwaon)



Metpikeg Aoyiouucov (4/6)

Apxég AlaTUTTwoNG MeTPIKWV:

O1 oTOXO0I TWV YHETPAOEWV TTIPETTEI VA KABOPIOTOUV TIPIV OTTO TN
OUAAOYI) OEQONEVWIV

2.0PNG OPIOHUOC TWV METPIKWV

XpNon METPIKWY TTPOCAPHUOCHEVWY OTA TTPOIOVTA KAl TIG
O1adIKATiEC

Apx€ég ZuAhoyng & AvaAuong MeTpikwyv
Otr0U €ival duvaTtd n ouAAoyr] kal avaAuon Ba TTpETTEl va
QUTOMATOTTOIEITAI

XpAon acioTToTWY OTATIOTIKWY TEXVIKWYV Yia dlEpeUvNON
ECWTEPIKWYV KAl ECWTEPIKWYV XAPAKTNPIOTIKWY (TT.X.
OUOXETIONOC TTOAUTTAOKOTNTAC KAl aplOpou Aabwv)

['la KABe PeETPIKA Ba TTPETTEI VA ETTIOILKETAI O KABOPIOUOG
OUYKEKPIMEVWYV KAVOVWY EpUNVEIag
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Metpukeg Aoyiouucov (5/6)
H 10avik YETPIKN Ba 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 atftribute; 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

Algpyacieg, CUANOYEC OXET. OPAOTNPIOTATWY AOYIOUIKOU
MpoidvTa, TTapaywya atro dIEPYATiEC

NMoépol, TTou arrairouvtal atro Jia dpacTnEIoTNTA
dlepyaaiag

2.€ KOBe katnyopia dIaKPIVOUNE TA XAPAKTNPIOTIKA:
EcwTepIKA, pyeTpouv Tnv idla Tn Karnyopia (Trx.
epapuoyn)

ESWTEPIKA, HETPOUV TTWG N KATNYOPIa OXETICETAI UE TO
TTEPIBAAAOV, ONA. TNV CUUTTEPIPOPA TNG (EKTEAEDN
£QPAPHOYNG)
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Kotnyopieg - Xapoaktnplotika

lpoiovra Eowrepika Eéwrepika
2xediaon  Méeyeboc, [MoioTNnTa,
emavaxp/on, TTOAUTTAOKOTNTA,
KWSIKOC ?ggzU“‘iéﬂg, s:)\é?KXGr] ouvTNENOINATNTA
AZloTTioTia, euxpnoTia,
(LOC), aAyopIBuIKN 5 APT

TTOAUTTAOKOTNTA GUVTNPNGILOTNTA

Aigpyacis¢c Xpovog, TTpooTtrddeia, KooTtog, otabepdTnTa
‘EAeyxoc¢ ap. A\aBwv

l16poi MeEyeBog, eTitredo [MapaywyikoTnTa,
OpadeC ETTIKOIVWVIAG, OO TToloTNTaA
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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

17



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): NpdTeivav tTnv Tpwtn
OOUITA AVTIKEINEVOOTPAPWY UETPIKWV

APKETEC TTAPAAAQYEC OTN CUVEXEID

Baoikeg Katnyopiec MeTpIKwvV:
[loAuttAokornrag
KAnpovouikornrac
MeyéBouc
20leuénc

2UVOxXN¢
19



[ToAvmtAokotTnTa (1/2)

O apIBuOC Twv PeBOdWYV Kal N TTOAUTTAOKOTNTA TWV NEBODWV
MIOC KAAONC, €ival EVOEIKTIKA TOU TTOCOC XPOVOC Kal TTpo0TTadeIa
XpeladeTal yia TNV avaTTucn Kal TV ouvtipnon tne.

000 peyaAuTepog gival 0 apIBUOC Twv PHEBOdWV HIag KAAONG
TOOO PEYOAUTEPN €ival N ECAPTNON TWV KTTAIBILVY» TNG ATTO
QUTAV.

O1 KAAOEIC e peyAAo aplOuo peBodwy, BavOTNTa OTOXEUOUV
0€ OUYKEKPIMEVOUC TUTTOUG EQAPPOYWY KAl JEIWVETAI N
mMOavoTNTA ETTAVAXPNOCINOTIOINONG TOUC.
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[ToAvmtAokOotTnTOl (2/2)

TPEIC METPIKEG TTOAUTTAOKOTNTAG

Cyclomatic Complexity (CC), TtToAuttAoKOTNTO HEBOGOOU

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

Weighted Method per Class 2 (WMPC?2), moAutmrAokornra
KAaong¢

Response for Class (RFC),

TTOAUTTAOKOTNTA KAQONC
21



Cyclomatic Complexity

ATTO TIC TTaAQIOTEPEC HETPIKESG, McGabe [19706]

AvaTtTapIoTa TNV YVWOTIKI TTOAUTTAOKOTNTA TNG KAGONG.
MeTpd TO TTARBOC TWV TTIBAVWY JOVOTTATIWY O€ EVAC
aAyOp1Buo uttoAoyilovTag TIC OIOKPITEC TTEPIOXEC TOU
dlaypaupaTog pong, dnAadn Twv apiBuo Twy if, for kai
while oto cwua TG peBOdOU.

YT1roAoyiletal atrd 1O dIAYypPANUa 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

true e -
~outofiea :-ag-s??_h:
P_fﬁ
true e false
Py -
—__ e pen? S

N
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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],
o> end do;
6 1=1+1;
7 end do;

then

AlJ]1) 7
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Flow Graph

» @

»
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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 = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;
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setEmployee CC 1
printAll CC 2

30



Weighted Method per Class 1

MeTpdel TNV TTOAUTTAOKOTNTA Miag KAGoNGg, e Baon tnv
TTOAUTTAOKOTNTA TWV PEBODdWV TNG.

H 1TToAuTTAOKOTNTA TWV PEBODWV PETPIETAI PE XPNON TNG
CC.

Qc WMPC1 uiag KAGong opileTal wg 0 HEOOG OPOC N TO
aBpoioua Twv CC AWV TNG TWV NEBODWV.

21N dladikacia dev TrepIAaupBavovTtal 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 = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;

}
}
%

WMPC=1.5
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Weighted Method per Class 2

H ouykekpigEvn UETPIKN BacileTal oTnV UTTOBEON OTI MIa
KAQON HE TTEPICCOTEPEC MEBODOUC ATTO Wia AAAN €ivai 1Tio
ouUvOeTn.

EmitrAéov, Bewpei OT1 pia pEBODOC PE TTEPIOCOTEPEC
TTAPAUETPOUC ATTO P AAAN €ival Kal TTI0 oUVOETN.

H peTpik aBpoilel TIC ueBOOOUC Kal TIC TTAPANETPOUG TWV
MEBODWV MIaG KAGONG.

21N d1adikaaia dev TrepIAaupBavovrtal uEBodol TTou
KAnpovopouvTal atrd UTTEPKAACEIC.
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Response for a Class (RFC)

Eival To ouvoAo Twv yeBOdwyv TTOU PTTOPOUV Va
KAnNBouv o€ ammavtnon €vog UNVUPATOC TTPOGC
QVTIKEIMEVO KAAONC (0€ BaBoc 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 (NOCCQC)
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Depth of Inheritance Tree

Ooo BabuTtepa cival yia KAGon otnv 1epapyia, 1600
LMEYAAUTEPOC €ival O APIBPOS TWV HEBODWYV TTOU TTIBAVWY
VA KANPOVOEi, YEYOVOG TTOU KAvEl DUOKOAN TNV TTPORAEWN
TNG OUMUTTEPIPOPAC TNG.

MeyaAa OEVTPA KANPOVOUIKOTNTAC KOBIOTOUV PEYAAN
oXeO0IAOTIKA TTOAUTTAOKOTNTA, AauBAvovTac utr’ oywn OT
EMTTAEKOVTAI TTEPICCOTEPEG HEBODOI KAl KAQTEIC.

Ooo 1o Babid BpiokeTal yia KAGon oTnv 1Epapyia 1600
TTI0 MEYAAEC gival Ol TIIBAVOTNTEC ETTAVAXPNOIYOTTOINONG
HEOW KANpovounuéEVwY HEBOdWV.
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Depth of Inheritance Tree

o

7

Cl

o’

C2

e
Nz

-

Lo

3

C4

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

A WON-0O

)
)
)
)
)
)
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Number of Children

MeTpael Tov apIiOuo TwV KAGCEWV TTOU KANPOVOUOUV TNV
KAQon uTro e¢ETaon.

Mn pNOEVIKN TIUA TNG METPIKNG OUVIOTA OTI N OUYKEKPIMEVN
KAQON €TTAvaXPNOCIKOTIOIEITAIL.

[MapOAa autd, n agaipeon TNG KAAGoONG UTTOPEI va €ival
PTWYN AV UTTAPXOUV TTAPa TTOAAEGC UTTOKAQOEIG.

EmitTA€ov, UPNAEG TIMEC TNG METPIKAG OEixvouv OTI Ba

XPEIQOTEI AUENMEVOC APIBUOC EAEYXWYV YIa KABE KAGoN —
TTaidi.
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Méyebog

AUO UETPIKEC peEYEBOUC

Lines of Code (LOC): Metpd ToV apiBuo Twv YPAupWY
KWOIKA. ZXOAIO KAl KEVEC YPAMUEC DeV UTTOAOYICOVTAl.

Number of Classes (NOC): Metpa Tov apiBuo Twv

KAQOEWV TOU oUaTUATOoC. YTToAoyideTal uOVO O€ ETTITTEDO
TTAKETOU Il CUCTAMUATOC.

41



20Ceven (1/2)

Augnueva emitreda ouleung cival avemmouunTa
0€ OUOTHUATA ATTOTEAOUMEVA ATTO UTTO-OVAOEC
KOl OTTOTEAOUV TPOXOTTEdN OTNV
gTTavaxpnoiIpyoTToinon.

Ooo 1o avegdpTnTo €ival Eva AVTIKEINEVO TOOO
TTI0 EUKOAQ ETTAVAXPNOIUOTTOIEITAL.

Ooo 1o aug¢nuévn gival n ouleutn METACU TWV
QVTIKEIMEVWV EVOC OUCTHMATOG, TOCO TTIO
euaiodnTo eival oe aAAayEC o€ dlIapopa PEPN TOU
oxediou. => AUuOKOAOTEPN cuvTPNON.
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20Ceven (2/2)

TéooepIc NETPIKEC oULEUENC

Coupling Factor (CF), ouleuén o€ emiredo auoTnUATog

Coupling Between Objects (CBO), ouleuin o¢ €TTitredo
KAQong

Fan Out (FO) , ouleucn o¢ emitredo KAGoNG

Fan In (FI) , oulcuén o€ etmitredo KAAONG
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AvTiKeluevooTpePeic MetTpikeg
MOOD: BaOpog Xvoystiong
® Y1roAoyilel Tn UETACU KAaoewv (CF)
E€aipeital n cuoXeTion AOyw KANPOVOUIKOTNTAG
is_client(c, ¢) = 1 av nkAdon i €xel oxeon Pe TNV j

0 dla@OopETIKA

2xéon: KAnon pebddou KAGoNnc j, avagopd otnv KAAon j,
TTPOCTTEAQON XOPAKTNPIOTIKOU KAQONC |

Cc 1C

Z Z iSclient (Ci’ Cj )

CF = =1 j=I
7C’° -TC




AvTiKeluevooTpePeic MetTpikeg
MOOD: IHapaosrynao

B&B
1 1
1 i
1.n 1.n 0..n 0..n
calendar bedroom customer transaction
1 1 1 z%
O.n 0..n g.n ] 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 apIiBud Twv KAAGCEWV [E TIC OTTOIEC OUVOEETAI HId
KAGon.
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 AauBAveTE UTTOWN OTOV UTTOAOYIOUO TNG
CBO ptropei va «€pXeTam» f va «eUyE» atrd TNV KAAon.

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

O apIBUOC TWV AKPWYV TTOU KATAARYOUV O€ JIa KAGON
ovopadletal Fan-In

MeyaAo Fan-Out => H kAaon dev gival Autdpkng
MeyaAo Fan-In => H KAGon mTapExel HeyaAn AeiIrtoupyikoTnTa
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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 = "<<empli]->getEmpType();
cout<<" Type Of Payment = "<<empli]->getPayType();
empli]->calcSalary();
cout<<endl;
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Fl
FO
CBO
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2DVOYN

H ouvoxn Twv peBddwv o€ pia KAaon €ival emluunth atrd
TAV OTIYUN TTOU TTPOWOEI TNV evOUAGKWON.

H EAAEIPn ouvoxng uttodnAwvel 0TI N KAGon tméavwg va
TTPETTEI VA OIACTTACTEI O€ QUO 1) TTEPICCOTEPEC KAAOEIC.

H EAAEIPN ouvoxXNG aucAvel TNV TTOAUTTAOKOTNTA KAl TNV
moOavoTnTa euPAviIonNc AaBwyv KaTa TNV avatrucn.

Tpeic MeTpIKEC 2UVOXNC:
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

91



[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) { //I12 = { firsthame, surname }
firsthame = f; surname = s;

}

public setAddress(String st, String c) { 113 = { street, city }
street = st; city = c;

}

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

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

}

public void printName() { //I5 = { firstname, surname }
System.out.printin( firsthname + " " + 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 = "<<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

Oewpoupe pia kAaon C ye m peBodoug M, M,, . . ., M

n

Kal a I010TNTEC,
AA,.. A

a

‘Eotw m(A) = 0 apiBuog Twv pebddwyv 1Tou TTpooTreAAGlouV TNV
1010TNTa A,

o7



[Lack of Cohesion of Methods 3

Oewpoupe pia kAaon C ye m peBodoug M, M,, . . ., M

n

Kal a 1010TNTeG, AL A, .. A

a

‘Eotw m(A)) = 0 apiBuog Twv neBOdWYV TTou TTpoaTreEAAlouV TNV
1010TNTA A,

LCOM ,=
58



IHapaoctypa
PUOELY|L
class point {
float x=;
float v;
public:
point (float newx, float newy) {xX=newx; y=newy;}
getx () {return x;}
gety () {return y;}
}i
class rectangle {
point ptl, pt2, pt3, ptd;
public:
rectangle (float ptlx, ptly, pt2x, pt2y, pt3x, ptl3vy, ptdx, ptdy)
{ ptl = new point(ptlx, ptly); pt2 = new point (pt2x, pt2vy);
pt3 = new point (pt3x, pt3vy); 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



Hapaostyna

class 1linklistnode {
rectangle* node;
linklistnode* next;
public:
linklistnode (rectangle* newRectangle) {node=newRectangle; next=0;}
linklistnode* getNext () {return next;}
rectangle* getRectangle() {return node; }
vold setnext (linklistnode* newnext) {next=newnext ;}
}i
class rectanglelist {
linklistnode* top;
public:
rectanglelist () {top =10;}
void addRectangle (float x1, v1, x2, v2, x3, v3, x4, v4) {
linklistnode* tempLinkListNode; rectangle* tempRectangle;
tempRectangle = new rectangle (x1,v1l,x2,v2,x3,v3,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; }

};



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

} 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

linklisthode

C

rectanglelist
« addRectangle
totalArea




AvTiKeluevooTpePeic MetTpikeg
MOOD: Visibility

o (visibility)
TC: ApIBuo6¢g KAdoewv oTO CUOTNUA
M,(C.): Ap1Bu6g peBodwyv atnv kAdaan C.
M..;: MéBodog m KAGoNgG |
Is_Visible(M,, C)= 1avil!=jkarnM,_;eivai diabeoiun otn C,

m,i?

O d1apopPETIKA

TC
Z 1S yiinie (M m,i? J)
V(Mmz) = =

7C -1



AvTiKeluevooTpePeic MetTpikeg
MOOD: Eppoigvon

® BaOuoc amokpuywng HEBOdWV ( )

TC Md(Cl.)
MHF = =l m=l

Y M,(C)

® BaOuoc ammokpuywng XapakKTNPIOTIKWY (
TC Ad(Ci)
Y (1-V(4,,))
AHF = =l m=l

> A4,(C,)




AvTiKeluevooTpePeic MetTpikeg
MOOD: Hapaocryno

Class A
int a;
public:

vold x() :
vold vy () ;

b

Class B {
int b;
int bb:

voldwl() ;

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

® Babuog kAnpovouikotntag pebodwv (MIF)
M,(C.)): ApIBuOG neBOdwYV TToU dNAWBNKaAvV aTnv KAAon i
M.(C.): ApiBuo6g pebddwv TTOU KANpOovounbnkav atnv KAAaon i
M.(C)) = My(C) + Mi(C))
TC
ZM (C:)
MIF = -]

2 MG

® BaBOuog kKAnpovouikotntag XapaktnpioTikwy (AlF)

® AvrioToixa
e

> A4(C,)
AlF =1

> A(C,)




AvTiKeluevooTpePeic MetTpikeg
MOOD: Hapaocryno

Class A/{
protected:

PuliilLlfca:” A X()’ y() a
void x () ; B w(), z(), yOO  A:zx() b,bb A.a

virtual void vy () ;
}i C V() B::w(),z(),y() c B.bb

Class B public A {

int b A::x()
protected:

int bb;

P eid 50 MIF = (0+1+4)/[(0+1+4)+(2+3+1)]=5/11
AIF= 0+1+1D)/[0+1+1)+(1+2+1)]=2/6

vold vi();

volid wi() ;
. = 1/3
Class C public B {

int c;

vold v () ;

};



AVTIKELNEVOOTPEPEISC METPIKES
MOOD: BaOuog ITorvpop@ropov

® METPO « »
M_(C,): ApiBuog overriding peBodwyv KAGoNG |
M (C.): ApIOUOG VEWV NEBOOWY KAGONG |
DC(C.): ApiBuog omoyovwv KAGong i

ZMm)

PF =—
> (M,(C.)DC(C,)



AvTiKeluevooTpePeic MetTpikeg

MOOD: Hapaocryno

Class A/{
protected:
int a;
public:
vold x() ; A
virtual voidvi();
b B
Class B public A {
int b; C
protected:
int bb;
public:

void z () : PF =(O + 1 + O)/(2*2 +2*1 + 0*1)

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

};

1/6

x(), ¥()
w(), Z()
v()

y()
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