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EkTiunon KOOTOUG AOYIOUIKOU.

s H EKTIUNON KOOTOUC AOYIOLIKOU.
= [1po00dI0pIoLIOC TOU AraITOULIEVOU KaTAOKEUAOTIKOU KOOTOUC yid
TNV oAokAnpwon voc epyou Aoyiouikou

= H z—:KTlunon kai o NPOYPANMNATIOUOC OE £va £PYO €ival avaykaieg
OIOIKNTIKEC EVEPYEIEC.

O1 epwTnoeIC nou Ba BeAaPe va anavrtrooupE MNpIv TNV
£vapen €voc £pyou AOYIOUIKOU ouvnBwc sivai :

nooo peyalo Oa eivai ?

= Nnooo 6a koaoTioel ?

= NOoo Ba diapkeoel n avanTuén Tou ?

= NOcol avBpwnol anairouvTal ?

= MOIOI NapayovTec kabopilouv Ta aVwTEPW ?

= TI poho nailel o kaBe napayovrtag ?



> UVIOTWOEC KOOTOUC AOYIOUIKOU

= KOOTOC UAIKOU Kal AoyIOMIKOU.

= 'E€00a peTaKIVOEwY Kal eknaideuong
NPOoWNIKOU.

= KooToc npoonabeiac (O npwTeuov
napayovTac KOoTouc)
= MioBoi npoownikou
= KOOTOC KOIVWVIKNG aopaAiong
= [Mayia €€oda.
= AeIToupyika £€oda
= KOOTOC dIKTUWONG Kal EMIKOIVWVIWV



EkTiunon KOGTOUC AOYIGUIKOU

= NaTi €ival anapaitnTn
= Katavoun nopwv.
= XpovonpoypauuaTioNoC.
= Ikavonoinon XPovIKwV Kal OIKOVOUIKWV
NEPIOPICHWV.
= [aTi napapevel eva aluto (nTnua
= [oikiIAopop®ia napayovTtwyv KOOTOUC,
= Mn &kaBapn n npoopopa Touc.
= 'EAAeIpn yvwongc.
= [epiBalhovTa nou dlapkwc peTaBallovral.



EkTiunon KOGTOUC AOYIGUIKOU

= ZUXVOoi AOYOI aoTOXiaG OTNV EKTIHNOT
TOU KOOTOUG:

2UXVEC aITNOEIC YIa aAAaYEC ano TOUC XPNOTEC
ApaoTnploTnNTEC Nou napaBAepOnkav
= 'EA\elyn karavonong anartnoswy ano Toug

XPNOTEG
= AveEnapkng avaluon KaTa Tnv eKTiUNon Tou
KOOTOUC
'EAAEIYN GUVTOVIOUOU PETAEU opadwyv

'EANEIYN HEBOOWV EKTINNONG



EkTiunon napaywyikoTnTac

= METPO TOU puBPOU LE TOV OMOIOV Ol
EUMAEKOUEVOI UE TO EPYO NAPAYOUV
AOYIONIKO N TEKUNPIWON KaTa Tnv dIapKela
avanTuéng Tou Epyou.

' _ Méyebog
= [lapaywyikoTnTa = MpooTéBeia

= [IVETAI HETPNON TNC AEITOUPYIKOTNTAC MOU
napayeTal ava povada Xpovou.




MeBodoc COCOMO

COnstructive COst MOdel)

I'Ipro Gm.ICIVTIKO aGAua oTov TPOMo UNoAoyIGHOoU
KOOTOUG £PYWV AOYIGUIKOU

AAYOPIOUIKO HOVTEAO KOOTOAOYNONC

AvanTtuxbnke ano Tov Barry Boehm: Software
Engineering Economics

Eival ano Ta 2 nio eupewc XpnoINOnoIoUHUEVA HOVTEAD
To povtedo COCOMO unoAoyilel:

= OIAPKEIAC KAl TO KOOTOUC EVOC £pYou AoyIiopikoU Baci{OPEVO OTO
LEYEOBOC TOU NPOIOVTOC KAl TNV N0I0TNTA TNE OPAdoc avanTuéng



ANAOUOTEUTIKEC UNOBETEIC

Oewpoupe 152 wpec epyaciac ava epyaTo-pnva
Oewpoupe IkKavO management

Oswpouue OTI TO £YYPA®O NEPIVPADAC ANAITNOEWY
OEV TPOMONOIEITAl LUETA TV EVKPION TOU

OgwpOUHE OTI O ONUAVTIKOTEPOG NAPAYOVTAG KOOTOUG
gival To pEyeBOC TOU £pyou AOYIOUIKOU

To peyeBoc Tou €pyou npoodiopileTal os XINAdeG
YPappEC napadoTeou KwOIKa
(KDeliveredSourcelnstructions - KDSI)

Tpia povTeAa:
= Baoiko povtelo

= Evdiapeoco povtelo
= AENTOUEPEIAKO HUOVTEAO




Baoiko povTeAO

= Anairoupevn npoonabeia o avlOpwnOUNVeG :
= MM = 2.4 (KDSI)05

= Anarroupevoc Xpovoc avanTuéng Tou £pyou
= T=2.5(MM)038

= EvdiapepovTta onpeia: o ekBeTng Tou KDSI €ival
OXEOOV i00G ME TN povada, apa n npoonadeia

avanTuéng €ival ypapHIkn ouvapTnon Tou Jeyeboug
TOU KWOIKA

= O apiBuoG TV aTopwv Bewpeital YBEATIOTOG” yia
kaBe oTadIo Tou £pyou, M.X. OTO HECO TOU EPYOU
anacyoAouvTal MEPICOOTEPOI ANO OTI OTN PACN
kaBopIiopoU TwV analTnoswy



Evdiaueco povTeAo

= 2TO €vOIQUECO POVTEAO gl0ayovTal OUO KUPIEC
TPOMOMOINCEIC:
= [MpwTOV, Ta €pya Aoyiopikou diakpivovTal O€ TPEIC

KaTNYOPIEC: Opyavika, NUIANOoNAcHevVa Kal
EVOWUATWHEVA

= AeuTEpPOV, avayvwpilovTal CUYKEKPIUEVOI
napayovTeC nou ennppealouv To KOOTOC (apopouV
TO Npoiov, Tn d1adIkacia kal To NPOCWNIKO)



COCOMO- KaTtnyopiec epywv

= Opyavika
= TO NpOypappa €ival OXETIKA aveEapTNTO KAl EXE
LIKpn dlaocuvoeon HE To nEPIBAAov
= Hulanoonaopéeva
= YNApYouv OUVOECDEIC UE TO NEPIBAAAOV, aAAa OXI
KPIOIUEC XPOVIKEC EEAPTNOEIC
= EvowpaTtwpeva

= KaBe ouvalAhayn Pe TO oUCTNHA €ival KPIoIKn ano
NAEUPAC XPOVOU Kal akpiBelac. YNnapxouv apKeETOI
NEPIOPICHOI MOU €l0ayovTal ano To NeEPIBAAoV



Mapadeiyuata Katnyopiwv

= Opyavika
= 2U0TNUAa avaAuonc nAnpogopIwv NTHoNG, Nou
eneEepyaleral Ta 6edoPEVA PETA TO TEAOC TNC
NTAONG
= Huianoonaopeva
= [1pOCONOIWTNC NTHONG AEPOOKAPWV
= EvowpaTtwpeva

. /\oyloleo AgpOoOKAPpOUC yiIa L\ anocpuyn
OUYKPOUOEWV HE alM\a agpookagpn KaTta Tn
dIapKeIa TNG NTHONC



COCOMO-€iowoelC

s 'Eva ouvolo ano 15 xapaktnpioTika (('napayovTrec
KOOTOUC") NMOU OUVEIGPEPOUV GTO KOOTOC.

= 2€ KOBe napayovTa KOOTOUC aVvTIOTOIXEl Evac
YnoAAanAaciaoctnc npoonadeiac”’ (ql, g2, ..., q15)

= E&owaon unoloyiopou napayovra npocapuoync
npoonadeiac

= g=9lqg2 .. gql5
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[MapayovTeC KOOTOUC

RELY
DATA
CPLX
TIME
STOR
VIRT
TURN
ACAP
AEXP
PCAP
VEXP
LEXP
MODP
TOOL
SCED

Amottovpevn aElomioeTio, AOY1oUKOD
Méyeboc Bdonc dedouEvmv
[ToAvmAokOTnTA TPOIOVTOG

[Iepropiodg 610 YpOVo EKTELECNC
[Tepropiopdc oty KOPLOL LLviun

Allayég oto cvotnua HW/SW

XpOvoc amOKPIGTC VITOAOYIGTY

[kavoTnTo. AvoALTOV

Eumelpio avalvtdv o€ EQOPUOYEC
[KavoTnTO TPOYPUUUATIOTMOV

Euneipio pe to cvotnua HW/SW (OS etc)
Eumepio pe ™ YAOOGO TPOYPOUUATIGLOV
XP1oN HOVIEPVOV TPOUKTIKDOV TPOYPOLLULLOT.
XpnMon epYarEI®V TPOYPOUUATIGULOD
I[Ticon amd YpovoOLdYPOLLLLOL OVATTTVENC

TPOiOV
TPOiOV
TPOiOV
H/Y

H/Y

H/Y

H/Y
TPOCMTIKO
TPOCMTIKO
TPOCMTIKO
TPOCOTIKO
TPOCOTIKO
EPYO

EPYO

£PYO



Ratings

Cost Drivers Sery Low Lo Mominal High “ery High Extra High
Product attributes

Required software reliability 0.75 0.585 1.00 1.15 1,40

=ize of application database 0.94 1.00 1.08 1.10
Complexity of the product 0.70 0.85 1.00 1.14 1.30 1.b5
Hardware attributes

Fun-time perfarmance constraints 1.00 1.11 1.30 1.6b
Memary constraints 1.00 1.0B 1.21 1.56
wolatility of the virtual machine environment 0.87 1.00 1.15 1.30

Fequired turnabout time 0.87 1.00 1.07 1.15

Personnel attributes

Analyst capability 1.4b 1.19 1.00 0.5k 0.71
Applications experience 1.29 1.13 1.00 0591 (.82

ooftware engineer capabhility 1.42 1.17 1.00 0.6k 0,70

Wirtual machine experience 1.21 1.10 1.00 0.90

Frogramming language experience 1.14 1.07 1.00 .95

Project attributes

Application of software engineering methods  1.24 1.10 1.00 0.91 [.az

llse of software tools 1.24 1.10 1.00 0.51 0.53

Fequired development schedule 1.23 1.08 1.00 1.04 1.10



COCOMO- E&iowosic

= E&owon unoloyiopou npoonabsiac avanTuéng
= MMDEV = q « MMNOM

= E&owon unoAoyiopou KOGTOUC
= Ct =p e MMDEV
= p: a&ia o Xprua evoc avbpwnopnva

= E&owon unoAoyiouou diapkelac Tou £pyou
= TDEV =R ¢ (MMDEV)m
= R, m: napauerpol



KaTtnyopiec epywv

XopoKTNPLoTIKA 0PYOVIKY NULOTOGTTO - EVOOUUTONEVT
ouévn

Koatavonon tov avitkelevikov AETTOUEPTC AETTOUEPTC YEVIKN
GKOTIMV TOV TPOIOVTOC

Eunepia o oyetikd Epya EKTEVNG GTMUOVTIKY) LETPLOL
AOY1GLUKOD

AvAyKn Y10, GOUUOPPMGCT) UE Baowkn GNUOVTIKT) TANPNG
TPOKATOUGKEVUGUEVEG
OTTOLTI|OELS

AvVAyK™ Y10 GOUUOPPOOT) UE Baowkn SNUOVTIKY TANPNG
wpokortackevacuévo Interface

Toavtodypovn avamntuén vémv LLEPIKN uETpio, TANPNG

AEITOVPYIKOV JL0OIKACIDV KO
VAKOV -




KaTtnyopiec Epywv

XopoKTNPLoTIKA 0PYOVIKI) NULOTOGT- EVOOUATONEVT
opévn

AvAykn Y10 VEOTEPIOTIKEC | EAAYIOTN LLEPTKT) GTULOVTIKT

OPYLITEKTOVIKEG,

VEOLG OAYOP1LOLOVC

Bonus yw ypryyopn YOUNAO LETPLO VYNAO

OTOTEPATOOT)

MéyeBog mpoidvtog <50 KDSI <300 KDSI oAl

[Tapadetypata Emomuovika KoawobOpyia AY, | ZovOeta
LOVTELQL, Xvomuata B.A | Zvotiuato,
2VGTNUOTO EAEYYOV Aocoonyiav,
TOPUYOYNC, D1L0o0En AX

Compilers




COCOMO

= Aedopeva £10000U:

= MEYEDOC evOC pyou Aoyiopikou (KDSI)

. napc'lyowsq KOOTOUC

= TIUN TOU avBpwnopnva epyaociac
= [a va AeIToupynaoel To HOVTEAO anaiTeiTal
BaBpovopnon (calibration) yia Tnv
KaTaxwpnon TINWV OTIC NAPAUETPOUC TOU
IOVTEAQU

= O Boehm BaBuovounoe 1o povTeAO
épnoluonmwwaq dedopeva ano 63
IaPOPETIKA £pYA AOYIONIKOU




KaTtnyopiec Epywv AOYIOUIKOU

MM, = C (KDSI)X

C, K: napapetpol, KDSI: thousands of delivered source lines
MMNOM: ovouaoTikn Npoonabsia e avopwnounveg

Katnyopio | ovopoctiKi tpoondleia  oldpKeELo AvamTLENG

OPYOVIKN MMNOM =3.2(KDSI)*05 TDEV = 2.5(MMDEV)°-38

Hpwamo- MMNOM =3.0(KDSI)12  TDEV = 2.5(MMDEV)?3
GTOGUEVT

Evompa- MMNOM =2.8(KDS1)1?®  TDEV = 2.5 (MMDEV)°3

TOUEV




Mapayovrag Xopnio- | XaunAn OvVopaGTIKY Yyniq YynAoTepn YynAdTaTn
KOGTOVG TEPM
RELY Mikpn Mikpéc, evkora | Métpiec, Meydhec, Kivouvog yia
EVOYANOTN | OVOKTHGULES OLVOKTYGULESG OVOKTTGLLES avOpOTIVEG
ATOAELES ATOAELES OTTAOAELEG Cwég
DATA L<10 10<L<100 100<L<1000 L>1000
CPLX
TIME <50% XAXE | 70% XAXE 85% XAXE 95%XAXE
STOR <50% XAM 70% XAM 85% XAM 95%XAM
VIRT 2A: 12 prveg 2A: 6 pnvec 2A: 2 pnveg 2A: 2
MA: 1 touqva | MA: 2 MA: 1 ePoouddeg
gPoopadeg gPdoudda MA: 2 uépeg
TURN Aoy MXKE< 4 4<MXKE< 8 MXKE> 12
DpPES

ACAP I5ET 35ET 55 ET 75 ET 90 ET
AEXP <4 umveg | 1 ypovo 3 xpovia. 6 xpovia 12 ypdvia
PCAP I5ET 35ET S5 ET 75 ET 90 ET
VEXP <1 puqva 4 unveg 1 xpovo 3 ypovia
LEXP <1 uqva 4 unveg 1 xpovo 3 xpovia
MODP Oy ypnon | Apyn xpnons Mepwcn) yprion | Tevikn] yprion | ATOKAEIGTIKN

xp1on
TOOL
SCED 75% 85% 100% 130% 160%




MNapadeiyua

= AvanTuén AoyIONIKOU EMIKOIVWVIAC
Baciopevou o€ HiIkpoUnoAoyioTn Yia PIAOOOED
OIKTUO JETAPOPAC KEPAAAiwV PNE NAEKTPOVIKO
TPOMo. AnNaiTnoeic: YwnAn a&lonioTia, uywnAn
eni®oaon, auoTnpo Xpovoodlaypauiuda
avanTuénc, kalo interface

= YNoTiBepuevo peyedoc kwdika 10 KDSI



YnoAoyIiopOC KaTnyopiac

XopoKTNPLOTIKA 0PYOVIKN Hpomoona- EVOOUATOUEVY
opévn

Katavonon Twv avTIKEIYEVIKWY OKOTTWV AETITOUEPNG | AETTTOUEPNG | YEVIKA
TOU TTPOIOVTOG

Eutreipia og oxeTika Epya AoyIoUIKOU EKTEVNG ONUAVTIKN MéeTtpia (@IAGDOCO veO DiKTUO)

AvAykn yIa CUPPOPQWON HE Baoikn ONMAVTIKA [MARPNG(UTTGPXOVTEG KAVOVES
TTPOKATAOKEUAOPEVEG ATTAITIOEIG METAPOPAQ)

Avaykn yia CUPPOPPWON PE Baoikn 2 NMAVTIKA [MANPNG(kaAo interface)
TTPOKATAOKEUAOPEVO Interface

TauTtdyxpovn avamTugn VEWV AEITOUPYIKWY | HJEPIKN METPIO [MANPNG(SIKTUO=ETTIKOIVWVIEQ)
O10d1IKACIWY Kal UAIKOU -

Avaykn yI0 VEWTEPIOTIKEG APXITEKTOVIKEG, | EAAXIOTN MEPIKA 2NMAvVTIKA

VEOUG aAyOpIBuoUg

Bonus yia ypriyopn XOauNAG METPIO YynAo

ATTOTTEPATWON

MéyeBog TTpoidvTOg <50 KDSI <300 KDSI OAa




YNoAOyIONOC OVOUAOTIKNG Npoonaseiac

OVONLOGTIKN TPpoomadern

OLOPKELD aVATTVENS

Katnyopia

MMNOM =3.2(KDSI)1% TDEV = 2.5(MMDEV)?38
Opyaviki)
Hpwamo- MMNOM =3.0(KDSI)!12 TDEV = 2.5(MMDEV)?%3>
GTOGUEVT
Eveopato- HMMNOM =2.8(KDSI)!<° TDEV = 2.5 (MMDEV)?3
pevn

MMy on = 2.8(10)120 = 44 avOpomopnqveg




YnoAoyIopUOC Napayovtwyv KOOTOUC

RELY 20PapEcC OIKOVOLL. EMMTOCELS VYNAN

DATA 20000 bytes vounAny 0.94

CPLX Enelepyacio emkovoviov vynAOTaT
TIME 70% ypMon tov dwubEaiov ypovo VYNNI

STOR 70% ypnon g aBESIUNG LVAUNG VYNAN

VIRT Oa PBaciebel og vaapyov HY cdotuo ovopaot.  1.00
TURN XpOvog amOKpIoNG OVOLOOT.
ACAP KoAol nAtkiopuévor avoAvutég VYN

AEXP  Tpia €m OVOLLOOT.
PCAP  Kaloi mpoypapuatiotéc (75 %) VYNAN 0.86
VEXP  "E& unveg YOUNAN 1.10
LEXP  Amdexa pnveg OVOLLOOT.
MODP O1 meploGOTEPEC TEYVIKES EIVOL YVOGTEC VYNAN

TOOL Boaowa epyareio H'Y YOUNAN 1.10
SCED  Ewvéa unveg OVOLLOGT

1.15

1.30
1.11
1.06

1.00

0.85
1.00

1.00
0.91

1.00



YnoAoyIopOC KOOTOUC, Npocnadeiac kat
OIApKEIQC

= YNoAoyiopOC napayovTa Npooapuoync npoonabeiac
= g=qglq2, .. gl5=1.35
= YnoAoylopoc npoonadeiac avanTuénc

« MMDEV = q ¢ MMNOM = 1.35 * 44 = 59
avlpwNouUNVeC
= YNOAOYIONOC KOOTOUC, BewpwvTac KOOTOC avbpwnounva
1000 €
= Ct =59.000 €
= YrnoAoyiopoc O1apKeiac avanTuénc
= TDEV = R ¢ (MMDEV)m = 2.5 & (59)0.32 = 9 prveg



2udneEpacuaTa

s JE EPYA OMOU OUMMETEXEI uleoq apIBuoc CITO|J(,0V unapxsl
LEYAAN z-:E,aanon TOU TEAIKOU KOOTOUC ano TIC IKAVOTNTEC TOU
KOs aTopOoU.

= O apiBuoc Twv aTop(ov nou spyaCOVTcn O€ €va £pyo O&V €ival
avaAoyoc Tou XpOvou avanTu&nc Tou £pyou.

= [pocBeTovTac evav avBpwno o€ eva nNdn KabuoTEPNHEVO EPYO
Oa To KaBuoTEPNOEI NEPICTOTEPO.

= O avBpwnol TEIVOUV va UNOEKTIMOUV TO XPOVO MOU anaiTeiTal
YId va npaypartonoinoouy ol 10101 Jia gpyaacia.

¥ Aséousvou TOU psyseouq, n noldTNTa TNG opaéoq avanTuEng
avcu 0 KUPIOTEPOC NapayovTac nou ennpeadel To XpOvo Kai To
KOOTOC.

= TO KOOTOQ 6|opeoocnq AaBwv auEava 0I"||JCIVTIKCI 000 TO XPOVIKO
onueio evroniopou Touc NANoialel To TEAOG TOU project.



