LleHa Ha cogTyepa

OueHABaHe Ha pecypcuTe,
Heobxoanmu 3a
pa3paboTkaTa Ha copTyep




[1pOAYKTUBHOCT

TexHUKN Ha oueHsiIBaHe

Algorithmic cost modelling

[MpoABAKMTENHOCT Ha NpoeKTa n noabop Ha
nepcoHasna




OCHOBHU BbBbMPOCU NpWU

oueHABaHe

KakBu ycnamna ca Heobxoammm 3a
3aBbpLUBAHE Ha onpeaesneHa A4eNHOCT?

KakBo Bpeme n HeobxoamMMo 3a 3aBbpLUBAHE
Ha onpeAesieHa AENHOCT?

KakBu ca Lan10CTHUTE pa3xo4m 33
JenHoCTTa?

Obuia oyeHKa M pa3nMcaHMe Ha NPOEKTa

OnpegensiHe Ha AEMHOCTUTE MO
yNpaBAEHMETO




KOMNOHEeHTU Ha uUeHaTa Ha
copTyepa

Pa3xo4M 3a XxapAyep n copTyep
Pa3xo4 M 3a NbTyBaHMUA 1 0byyeHne

Pa3x0AM 33 YCUAIMATA 3@ Cb34aBaHe Ha copTyep
(0OCHOBEH (aKTOp B MOBEYETO NPOEKTU)

3ansiaTh Ha cneumasncTuTe OT NPOeKTa
[Noaabpikaly nepcoHan
CoumnanHu pa3xoam, 34PpaBHN U MEHCUOHHM 3aCTPaxX0OBKM
Pa3xoawn 3a crpaaun, ocBeT/ieHWe, OTOMJ/1IeHME
MpexoBa cpesia ¥ KOMYHUKaL UK

Pa3sxogu 3a 0bwm ycayrmn (bnbamortekmn, pectopaHT 3a
ekuna...)




Pa3xoam MU OUEHKMWU

* OueHKaTa ce rnpasu 3a onpejensaHe Ha
LLeHaTa, KoAaTo TpsAbBa Aa NaaTu
pa3paboTumnka 3a pazpaboTBaHUA NPOAYKT

Bpb3kaTa Mmexay pa3xoauTe 3a pa3paboTka u
LLeHATa 33 KJIMEHTA HE e e4HOMNOCOYHA

LLInpoK cnekTbp OT OPraHmM3aLUOHHMN,
MKOHOMMYECKU, NOANTUYECKN N BU3HeC
CbObpaxxeHns BAUSAT Bbpxy ONpesensHeTo
Ha LeHaTa




dakTopu, BAUAEWU BbPXY
oUueHKaTa

CbCcTOAHME Ha
nasapa

[peanaraHe Ha NO-HMCKA L,eHa C Lesl pa3BMBaHe Ha
HOB CErMeHT OT Na3apa

CbMHeHMne B
peanHoCTTa Ha
OL,eHKaTa

3aBuLIaBaHe Ha LLeHaTa 3@ OCUIypoBKa CpelLLy
HenpeABUAEHWN CTy4au

OcobeHOCTH Ha
KOHTpaKTa

KNMeHTBT e CbriaceH Copc KOABT A OCTAHe 3a
pa3paboTumka C uen reuse Npu Apyrv NpoeKTn —
LLeHaTa Ce HaMa/1sBa

HeyTO4YHEHOCT Ha
M3NCKBAHUATA

AKO ce 04aKkBa M3MEHeHWeE B U3NCKBAHUATA MOXe
A, ce npeasioxu No-HUCKa LeHa, 3a Aa ce cnevyenu
KOHTpakTa. [1py NpOMsAHa B M3UCKBAHUATA Ce
MPOMEHA 1 LeHaTa

duHaHcoBU
NPUYMNHU

[py GUHAHCOBM 3aTPYyAHEHNA MOTaT Aa HAMANAT
LLeHaTa, 3a 4a B3emaT 40roBopa




[IpOAYKTUBHOCT Ha
nporpamMmmcTuTe

* Mapka 3a cTeneHTa Ha yyaCcTue Ha OTAe/IHUTe
NPOrpaMmncTi B paspaboTkaTta Ha codpTyepa 1
CbNbTCTBALW,ATA MO J4O0KYMeHTau ue

" He e KaueCTBEHO OpMEHTMpPAHA, MakKap ye
rapaHTUpPaAHeTO Ha Ka4YeCTBOTO e PpaKTop B
OL,eHKATa Ha NPOAYKTUBHOCTTA

= OueHKa Ha nosie3HaTa GYHKLMOHANHOCT,
Npou3BeeHa 3a e4MHNL.A BpeME




Mepkn 3a NpOAYKTUBHOCTTA

Mepku (MepHU eaANHULN), CBbP3aHU C
pasMepa Ha KOAQ, KaTo pe3yAataT (M3XoA4) OT
copTyepHUs Npou,ec - peAoBe COpPC KOA,
MHCTPYKLMM 0BEeKTEeH KOA U APp.

Mepku, CBbp3aHM C C PYHKLMOHA/IHOCTTA Ha

pa3spaboTeHuns copTyep.

DYHKLMOHANHNTE TOUYKWN Ca Han-4,06poTo Npum
TO3M TUMN N3MEPBAHE




[pobnemMn Ha u3MepBaHETO

» [IpecmATaHe Ha pa3mepa (obema) Ha
M3MEPBAHETO

* OueHka Ha obwua bpon meceymn 3a
nporpamMmmpaHe

= OueHka Ha NPOAYKTUBHOCTTA HA A40CTABYMKA
(Hanpumep ekumna No 4OKYMEHTUPAHETO) U
BMbKBaHe (OTYMTaHe) Ha Ta3n OL,eHKa B
oblwaTa ueHa




PenoBe KopA
= KakBO e pej koa?

CBbp3aHa C HaYa/IHUTEe NepuoAM Ha NPOrpamMmMpPaHeTo,
KoraTto nporpamuTe ce BbBexzaH Ha [1K (1 peg Ha 1
1K)

Kak ToBa CbOTBETCTBA Ha KOMaHAWTe Ha Java, KOUTo
MOraT Aa Cce NpoCTMpPaT BbPXYy HAKOJIKO peja 1Uau
KbZeTO HAKOJIKO KOMaHAM MOraT Z1a Ce 3anMLIaT Ha 1

pea ?
= Kon nporpamu TpsibBa Aa ce pa3raexagart KaTo
4yacT OT cucrtemaTa?

» [Ipeanonara JIMHEMHA 3aBUCMMOCT Mexay obema
Ha cMCTeMaTa U AOKYMEHTALLMATA




CpaBHeHMe Ha
NpoOU3BOANTENIHOCTTA

* [1Ipy NO-HNCKO HMBO Ha e31Ka Ce N3NCKBa NOo-
ronsMa npoAyKTUBHOCT OT NPOrpaMmmncTa

[1pn e31um OT NO-HUCKO HMBO Ce Npomn3BexXAa Mno-
ro/IAMO KO/IMYEeCTBO KO/, OTKOJIKOTO MpPU e3uLUn OT
NO-BMCOKO HMBO

* [lporpamuncTu, Cb3gaBalLm NO-MHOMOC/0BEH
KOZ4, ca No-NPOAYKTUBHUN?
MepknTe 3a NpoAYKTUBHOCT, 6a3npaHu Ha pegoBe
KOA npeAnonaraT, Ye NporpamMmcTmTe, KOUTO NULIAT

MNO-MHOIOC/Z1I0BEH KOJ Ca NO-NMpoOoAYKTUBHU, OT TE€3N,
KOUTO NMMWAaT KOMMNakKTeH Ko




High and low level
languages

Analysis Design Coding Validation I

Validation




MeToa Ha QYHKUMOHANHUTE

= MOT - ycnamsaTa 3a pa3paboTtka Ha copTyep n =>
LLeHATa My Ce onpeAensT OT HeroeaTa
dYHKLMOHA/IHOCT, KOATO Ce n3MepBa Ha 6a3aTa Ha
OYHKLMOHATHM TOYKM

* Pa3paboTeH Bbpxy MHPOPMALMOHHN CUCTEMMU
* |[lenn Ha meTOAa:

M3non3BaHe Ha BbHLIHW XapaKTEPUCTUKKN Ha coPpTyepa
TpeTnpaHe Ha cpeaCcTBa, BaXkHM 3a noTpebuTtens
[punaraHe B paHHUTE Pa3u

He3aBucuMm OT pegoBeTe MbpBUYEH KO,

CB'bp3BaHe C IKOHOMWMYECKUN OUEeHKHN




5 @QYHKUUMOHANIHM Twuna,
3 HUBA HaA CJOXHOCT

BbHLLIEH BXOAEeH TUM

BXOZEeH ynpaBaaBaLy, MOTOK UM MOTOK OT AaHHU (BXOAHWU eKpaHW)

BbHLIEH n3xoaeH Tmn

M3XOAEH ynpaBaaBaLy NOTOK UM NOTOK OT AaHHU (CbobLieHns 3a
notpebuTens UnmM 3Xo4HM oTYeTH)

BvTpelwweH normyeckn ¢anaoB TUM

[oTpebutenckn AaHHM naum ynpasassaw,a MHGoOpMaLus, KOATO ce
reHepupa Uam U3noa3Ba OT NPUNOXKEHNETO

BbHWeH nHTeppenceH Gannos Tun

Pann, KOUTO ce NpeaaBa UM U3MOA3BA OT 2 UKW MOBEYE M-HUSA

BbHLWeH cnpaBoYveH TUn

KOMOMHaLMS BXOA/M3X04 — BXOAbT NpeAn3BUKBA U3X0Z, (3asBKa U
oTroBopsbT 1 B N(C)




MeToa Ha QYHKUMOHANHUTE

* BasnpaH Ha_koMbunHaLLMA OT NPOrpaMHM
XadPaKTEPUCTUKH
BbvHWweH BXoA 1 nsxoa
B3anmogencTteue c notpeburtens
BbHLWeEH MHTepdenc
dannoBe, N3Mo0A3BaHM OT CUCTEMATA

= Cnopeg HNBOTO HA CJI0XKHOCT KbM BCEKM OT FOPHUTE
esleMeHTM Ce acoLmnpa onpesesieHo Terao

= ObuiaTa oLEeHKa Ce NOJIy4aBa Ypes CyMMpaHe Ha
OTAENHUTE e/IEMEHTU, YMHOXEHU MO CbOTBETHUTE
Terna
B®T = > (Opoii eneMeHTH OT JaJcH THII) * (TETI0)




(DyHKLI,MOHa.I'IHM TOYKWH

* QyHKUMOHANHUTE TOUYKM MOTaT Aa ce Moauduumpat
criope/ C/IOXKHOCTTA Ha NPOEKTa

BOT =bPT*KK (KK —kopurmpauy, koepuumeHT)
* FPs moraTt ga ce nsnonaseart 3a npeueHka Ha LOC

(Lines Of Code) B 3aBMCUMOCT OT CpeaHMs bpoun
LOC3a FP 3a agageH e3unk

LOC = AVC * 6pon Ha PyHKLMOHA/THNTE TOYKM

AVC is a language-dependent factor varying from 200-300
for assemble language to 2-40 for a 4GL

* FPs ca MHOro cybekTuBHM - 3aBUCAT OT OLLEHUTENS.

He moraT Aa ce NpecMeTHAT aBTOMAaTUHYHO




O6eKTHU TOYKMHU

Ob6eKTHUTE TOUKM Ca ANTEPHATMBHA,
dYHKLMOHA/IHO-06Bbp3aHa MeTpKMKaA Ha
OYHKLMOHAHUTE ToUkM Npn 4GL nam nogo06HM
e3nyn, N3noa3BaHM 3a paspaboTka

Ob6ekTHUTE ToukM HE ca o0bekTHM KnacoBe

BposAT Ha 06eKkTHUTE TOYKM B €4Ha Nporpama ce
onpeaens o :
Bpown pasanyHu ekpaHu, KOUTO ce BU3yaamsmnpar (1,2,3)
Bpou Ha oTueTuTe, Cb3AaleHMN OT C-Ta (2,5,8)
Bpown Ha 3GL mogyan, kouto Tpabea ga ce paspaborar, 3a
Aa gonbaHAT 4GL ko

Bcska obekTHa Touka ce knacudumumpa KaTo:

obrKHOBeEHa, cpeaHa, TPYAHA




CpaBHeHUe

= O6eKTHMUTE TOUKWN Ce N3YNCASABAT MNO-NE€CHO
OT cneyndumKaumnTe, 0TKOJIKOTO
OYHKLMOHANHUTE TOYKM, TbN KaTO Ce
OTHaCAT A0 eKpaHHK dopmm, oTyeTn 1 3GL
MOAY M

Ob6eKkTHUTe TOUYKM MoraT Ja 6baaT
NpeLeHEeHN Ha PAHHMTE eTanm OT NPoLLeca Ha
pa3paboTka. Toraea e Tpy4HO Aa Ce NpeLu,eHu
bpos Ha pegoBeTe KOA

= Use cases ???




OueHka Ha NpPoAyKTMBHOCTTA

= 3aBUCK OT peaunu,a GakTopu
OnuT B npnaoxHaTa obnact
KayecTBO Ha npoueca
Pa3mep Ha npoekTa
[lpnnaraHe Ha TexHO0MUU

PaboTHa cpega

* IHAMBUAYANHUTE YMEHUSA — HAU-3HAUYNM
dakTop

[1pOAYKTMBHOCTTA Ha 1 NPOrpaMmCT MOXe Aa e
HAKOJIKO MbTU NO-ro/sidMa OT Ta3u Ha Apyr




bakTopu, Bausewm B/y
NPOU3BOANTENIHOCTTA

OnuT B NpMAOXHAaTa | 3HaHMATA 3@ NPUAOXHATa 0b1acT ca Han-
obnact Ba>HW 33 NPOAYKTMBHOCTTA. Te3un, KOUTo
no3HaBaT 061acTTa ca NO-NPOAYKTUBHM

KauyecTBO Ha MpouecbT Ha pa3paboTka oka3sa
npoueca 3HAYNTENIHO BAUAHME BbPXY
NPOU3BOANTENHOCTTA

Pa3mep Ha npoekTa |[lo-ronemMmnTe NpoekTM N3MCKBAT NOBeYeE
Bpeme

[MpnnaraHe Ha [lpnnaraHeTo Ha CbBpeMeHHM
TEeXHO10r U TexHonorun(CASE cpegctBa) moxe aa
noaobpu NpomM3BOANTENHOCTTA

PaboTHa cpega CnokounHaTa paboTHa cpesa CbC
CaMoCTOsITe/IHM PabOTHM MeCTa NO3BO/ISIBA
noaobpsaBaHe Ha NPOM3BOANTENHOCTTA




OueHka Ha NpPoAyKTMBHOCTTA

» Cuctemm 3a paboTa B peanHo BpeMe - 40-160
LOC/P-month

* CucteMHM nporpamm , 150-400 LOC/P-month

= KoMepcuaaHn NpuaoXKeHus, 200-800
LOC/P-month

= B 06eKTHM TOUKN, NPOAYKTUBHOCTTA Ce
M3MepBa MeXAY 4 1 5o 06eKTHU Touku/mecel,
B 3aBMCMMOCT OT TY/I0BETE U Bb3MOXHOCTUTE
Ha pa3paboTumka




KadyecTBO U NpPOAYKTUBHOCT

" Bcnukn meTpurkm, 6asmpaHm Bbpxy
obem/eAMHUMLM Ca HECHLBBPLUEHMN, 3aLLOTO He
B3eMaT npejBnj Ka4eCcTBOTO

[poayKTMBHOCTTa MOXe Aa 6bae yBenmyeHa
33 CMETKA Ha KauyeCTBOTO

He e n3sgscHeHa HaNbJIHO BPb3KdTa MEXAY
METPUKUNTE 3a Ka4eCTBOTO U
NMPOn3BOANTE/IHOCTTA

* AKO HemnpekbCHATO Ce NPaBAT NPOMEHM,
nogxoabT, basupaH Bbpxy bpon peaose Ha
KO/ He e CbAbpXaTeneH (NoAX0AS




TexXHUKn 3a oueHAaABaHe

* He cblecTByBa 1€CEH HAUMH 332 HAMMPAHE Ha
TOYHAa OLeHKA Ha HeobxoaMmMmMTe yCnams 3a
pa3paboTka Ha copTyepHa cMcTema

[TbpBOHAYaIHUTE N34YMCAEHUS Ce Ba3mpaT Ha
HeazekBaTHa MHPOPMALUS B TEPMUHUTE Ha
noTpebuTenckmTe N3nMcKBaHUS

CodTyepbT MOXe Aa ce pa3paboTBa Ha HEMO3HATK
KOMMIOTPU UM AQ N3NO3BA HOBU TEXHO/IOM U

Y4YacTHULMTE B NpoeKkTa MoraT Aa 6baaT HEMO3HaTH

* OueHKaTa Ha NpoeKkTa MOXe A3 € BOAELLd




TexHUKn 3a oueHAaABaHe

Algorithmic cost modelling
EkcnepTHa oueHKa
OueHka No aHanorug
3aKOH Ha NapKknHCOH

Pricing to win — OueHka c uen nobega

Top-down n bottom-up nogxoau




Top-down & bottom-up oueHABaHe

= Bcekn oT nocovYeHUTE NOAXOAMN MOXKe Z1a Ce
npuaara B 2 NOCOku - top-down nam bottom-up

= Top-down
e 3anoy4Ba Ha HMBO CUCTEMA M AeTauHO pa3paboTsa
OCUIypPSIBAHETO Ha usnaTa GyHKLMOHANHOCT Ha
cMcTeMaTta M Kak Ta Ce OCuMrypsBa Ypes noAcmcremMmTe

 Bottom-up
3ano4yBa ce Ha HMBO KOMMOHEHT U ce oueHABAT

MHAVBUAYANHO YCUINATA 3@ BCEKN KOMMOHEHT.
[lonyyeHnTe ycmnmsa ce cymmpart 3a KpanmHaTa OLeHKa




MeToOM 3a OLEeHKa

Bceku METOA NMa NpeanMCTBa N HEAOCTATbUU

[obpe e oueHKaTa Aa Ce NpPaBKM NO HAKO/KO
MeTO/a

AKO pas/IM4yHNUTE MeTOAMN He AaBaT
npubAN3UTENHO eANH U Cbl, pe3yaTar -
MbpBOHAYaIHAaTa MHPOPMALUS HE e AOCTAaTbYHA

Heobxogunmo e ga ce npeanpuemar
AOMbAHUTENHN AEUCTBUS 3a MOYHYaBAHE Ha Mo-

TOYHO OLLeHKa




ANropuTMMYHaA OLEHKa

Han-cucrematTuyHusT HOOAXOJ 3a OII€EHKa Ha
copTyepa e alIropuTMHUYHATA OLICHKA.

IloBeyeTo  alrOpUTMUYHU  MOJCIM  MMAT
C€KCIOHCHIINAJIHA KOMIIOHEHTA, KOETO
O3HA4yaBa, Y€ [ICHATa HE € JUHEeWHA (PYHKIMS Ha
pa3Mepa Ha MPOEKTA.

C yBenuueHHe Ha 00eMa Ha MPOEKTa Pa3XOdUTE
HapacTBaT MOpajyd HEOOXOAMMOCTTa OT IIO-
TOJISIM ©KHII, MO-CIIOKHA OpraHM3alus Ha
yIIPABICHUETO U JIP.




Algorithmic cost modelling

CTonHOCTTa (pasxoaunTe) ce NpecMATaT KaTo PYHKLLMS Ha

aTpmbyTn Ha NPOAYKTA, MPOEKTa M NpoL,eca , YIMTO CTOMHOCTH Ce
OL,EHABAT OT PbKOBOAMTE/ISI HA MPOEKTA

A e KOHCTaHTa, CBbp3aHa C OpraHM3auUOHHUTE
acrnekTy, B oTpassiBa AONbAHUTENHUTE YCUAUS MNPU
ronemm npoektm m M e MHOXMTen, oTpassBaly

aTpnbyTM Ha NPOAYKTa, Npoueca n xopaTa,
Han-yecTo M3non3BaHUAT aTpUOYT NpuU TE€3M OL,EHKM €
pa3MepbT Ha KOAA

[NloBeueTo Mogenu npegnarat Nno406eH HauMH Ha
OL,eHAABaHE NMpu Pas3INMYHN CTOMHOCTM HA A, Bn M




TOYHOCT Ha oueHKaTa

* TOYHMAT pa3Mep Ha cMCTeMaTa Ce 3Hae cnes
3aBbPLUBAHETO U

= QaKkTopKn, KOUTO BAUAAT BbPXY KPAUHUS
pasmep

M3nonssaHe Ha COTS 1 KOMNOHEHTH
E3nk 3a nporpammpaHe
Pa3npegeneHneTo Ha cUCTeMaTa

= C pa3BUTMETO Ha Npoueca Ha pa3paboTka
oueHKaTa Ha obema Ha KoZa CTaBa NO-TOYHaA




[IpOMEeHNINBOCT Ha oOuUeHKaTa




The COCOMO model

= ENUH OT HaM-U3BECTHUTE MOJIEJIN 3a OIICHKA Ha
copryepa ot To3u Tiil ¢ COCOMO model -
(constructive cost model)

* [TbpBOHauaHaTa naed e cBbp3aHa C
peAoBeTe COpPC KoA

= Jlbara cTopms OT MbpBaTa Bepcus oT 1981
(COCOMO-81) so COCOMO 2

= COCOMO 2 B3ema nog, BHUMaHMe pasindHuU
noaxoAu 3a paspaboTrka Ha coPpTyep, reuse u

ap.




COCOMO 81

Pa3spaboTeH Ha ocHOBaTa Ha noBeye oT 60

Pa3/IMYHM MPOEKTA
®opmara Ha COCOMO mozena cieaa ¢popMmynara

KaTo IIpeajiara pa3jiidyHyd €KCIIOHCHTH B
3aBUCUMOCT OT CJIOKHOCTTA HA IIPOEKTA.

YCbBbpLIEHCTBAHE HAa MO e 1a Ypes3 BbBeXJaHe
Ha 3 HMBAa Ha NOAPOBHOCT 1 3 TMNA pa3paboTku




COCOMO 81 - HuBa Ha
NOAPOOHOCT

(ba3o8, 0CHOBeH)— oL eHKa, ba3npaHa
Ha aTpnbyTnUTE Ha NPOAYKTA

(memduHeH)-MoanPUKaL s
Ha OCHOBHWSA MOJeN Ypes O eHABaHe
aTpMbyTn Ha NpoeKkTa M npoueca

(demausieH)— oueHdaBa OTAE/HO
da3nTe n YaCTUTe Ha NPOEKTA




KnacoBe nMNpoeKTH

= Simple (organic) mode (pa3npocTpaHeH)-MaabK ekumn,
Nno3HaTa cpesa, Aobpe gedpnHMpaHO NpuioxeHne, bes
TPYAHW He-PYHKLMOHANHN U3NCKBAHWUS

C-MU 3a ynpassieHuUe Ha npou3sodcmseHuU npoyecu

Moderate (semi-detached) mode (nonyHe3aBMCUM) - €KUM
C Pa3/IN4YeH ONUT, C-Ta MOXE Aa MMA NO-3HAYNTEJTHUN He-
OYHKLMOHAHM U3NCKBAHNA , OPraHM3aLMaTa MOXE Aa
He e fobpe 3ano3HaTa C NPUIOXKEHMETO

c-mu 3a obpabomka Ha cbobujeHus, Hosu
onepayuoHHU cucmemu

* Embedded (BrpageH)- xapayepHo/cOPTyepHU CUCTEMY,
CUJIHW OrPaHMUYeHUS, HeObMYaMHM 33 eKnNa yMeHUS
(HARD)

asuauuoHHuU cucmemu




OueHka Ha BpeMeTo

Mogensr COCOMO BkiIrOYBa M (popMyJa 3a OICHKA Ha

KaJIeHIapHOTO BpeMe (T) HE0OX0UMO 3a 3aBbPIIBAHE
Ha npoekTa. ToBa 3aBUCH OT TUIIA HA IPOEKTA:

Organic: TDEV = 2.5 (PM)°38
Semi-detached: TDEV = 2.5 (PM)°35
Embedded mode: TDEV = 2.5 (PM)°32

N =PM/TDEV




[Ipnmepwu

= PasnpocTtpaHeH (Organic), 32KLOC

PM = 2.4 (32) %% = g1 person months —
yoBeKko/MeceL,a

TDEV = 2.5 (91) 3% = 14 months — Bpeme 3a

pa3paboTka

N = 91/15 = 6.5 people — 6pon pazpaboTunyum
* BrpageH (Embedded), 128KLOC

PM = 3.6 (228)*2 = 1216 person-months

TDEV = 2.5 (1216)°32 = 24 months

N=1216/24=151




COCOMO npepnnosioxeHUA

HeaBHa oueHKa Ha NPOAYKTUBHOCTTA
Organic mode = 16 LOC/day
Embedded mode = 4 LOC/day

BkatouBa ce caMo KoAa Ha KpaWHUA NPOAYKT
He ce bpoaTt komeHTapHM pegose
He ce Bk/touBaT CTaHAAPTHM NPOrpamu

BpemeTo e pyHKLMA Ha uaaocTHUTe yemaus, HE
Ha ro1eMMHATa Ha eKMna

He ce oTumTa KBanPurKaLmMaTa Ha ekmna

Camo da3nTe nporpaMmpaHe, NpoeKkTUpPaHe U
OL,eHKA




YCbBbpWEeHCTBAHE Ha MoAersa

= B Moaea M=1, T.e. OLlEHKara ¢
CBbP3aHa OCHOBHO C pa3Mepa Ha COPTyepHHUSs
IIPOCKT.

OTYHMTA
TakuBa (pAaKTOpM Karo HAJACKIHOCT Ha
[POJyKTa, pasMepa Ha b/l, orpannyeHus Ha
maMerTa M BpPEMETO 3a  H3MbJIHCHHUE,
XapaKTCPUCTUKA Ha IIEPCOHANIA, M3IIOJ3BAHE
Ha software tools (momomHu cpencTaa).

KoepuuuentbT M 3aeMa CTOMHOCTH OT 0.7
110 1.66.




Personnel attributes

Analyst capability

Virtual machine experience
Programmer capability
Programming language experience
Application experience

Reliability requirement
Database size

Product complexity




Computer attributes

Execution time constraints
Storage constraints
Virtual machine volatility

Computer turnaround time

Modern programming practices
Software tools
Required development schedule




[Ipumep

CN0>XHa KOMMIOTbPHA C-Ma BbPXY
MUKPOMpOoLecopHa xapAyepHa
naaTpopma.

* OcHoBeH COCOMO 82

45 person-month effort requirement

= MexanHeH COCOMO 81

45%1.15%1.21.1.10%1.10 = 76 person-months.
Total cost = 76*$7000 = $532, 000




COCOMO 2

= COCOMO 2 e MmOAen Ha 3 HMUBA, KOUTO
NO3BOJIIBA A0YTOYHSIBAHE HA OLLEHKMUTE MO
BPEME Ha pa3BMUTME HA NMPOEKTA

ETan Ha paHHO NpoToTUNUpPaHe

OueHka Ha OCHOBaTa Ha 0BEKTHM TOUKM ; MPOCTa
dopMy/ia 3@ OL,EeHKA HA YCUANATA

ETan Ha paHHO NpoekTupaHe

OueHKa Ha OCHOBATA Ha QYHKLMOHAIHM TOYKM,
npeobpasyBaHe B LOC

Post-architecture etan
OueHka Ha OCHOBATa Ha pesoBe COpPC KoA




N3NCKBAHNA KbM eKuna

= EKMnbT HE MOXe Aa ce onpeaenin upes
NPOCTO pa3jenfaHe Ha BpeMeTo Ha U
pa3nmMcaHneTo

* BpoaT Ha xopaTa, KOUTO paboTAT NO NpoeKkTa
3aBMCK OT KOHKpeTHaTa ¢a3a

* [ToBeYe y4yaCTHULM B MPOEKTa U3NCKBAT
noBeye ycuamsa 3a paspaborka




Rayleigh manpower curves




