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Eva Yvotnpa yia Configuration Management

l'ewpyroc ZEovprc
Metantoxiaxn Epyaota

Tunpa Emotpne Yonoroyiotov
[Tavemotmo Kpnne

ITEPIAHUH

Configuration Management (CM) eivar o topéag mov aoxoleita pe 10v Npood10plopd
mMC H1aOPP@OTC EVOC GLOTNIATOC 08 H1AKPITA ONpeid 0TO XPOVO J1e 0TOXO TO GVOTIATIKO
EAEYX0 TOV aAhayov o1l Stapopemol), Ka T Siatnpnon e akepmoTnIac avtic Katd T
Suipkera Cong tov ovotpatoc, Snhadl eival 0 TOPEAC MOV AOXOAEITAL 1€ TOV £AEYXO TIC
ef&lne molvnrokev ovompatev. Software Configuration Management (SCM) eivan 3
e1bikevon tov CM yra mpoypappata NAEKTPOVIK®V DIOAOYIOTMV KM yld OX&TIKA € avTd
gyypaga.

Ta ovotanikd otoixeia tov CM eivan o1 €61 map axdto Ae1Tovpyiec : avayvopior, EAeyXocC

AAAAYOV, AVAQOP KATAOTAOTC, EAEYXOC AMMTIOEMV, EMAOYT K600 C K KATaoKev1| fAoTC,
Kl KATAOKEDT] AOY1011KOD.
H emdoyn exboocewv givan pia evepyn meploxn epevvac péoa oto CM, 1 omoia aoxoigitm
pe MV emioyl] TV KATAAANA®V eKOO0E®V OTOXEIWV, ®OTe VA IPOKDITOVY [oopHec
Srapoppwoeic ovomuatov. H yeviki npooeyyion oto 8&pa, amod ta vnapxovia 6uoTipata yia
SCM, ovoxetiel meploplopode te JOVIEAd OVOTNRATOV, OOV Ol MEPIOPIoLol eivan oV vBNKEC
HAVE) 0€ YV@PIOIATa AOYIOIK®Y AVTIKEIEVOV, O1 OMOIEC EMAEYOVY TIC KATAAANAEC S1A0KEVEC
(revisions) xm mapariayec (variants) ex6ooewv.

H mpoog¢yyion mov npoteivovpe gpeic, 1eod amo v IApovod epyaoia, XpNoponoet pia
pepkd Statetaypevy aiyefpa mave ota ovopara tev ekbooemv tov avuikeipevov. Mia
ovyKekpiievy £k6001) £vOC ovotipatog oxnpatieta amo 1o ovvHnaoo TV NANOIEOTEP®Y £X-
600V TOV oTOIXEIOV and ta omoia amoteAsita 1o ovotpa. H emthoyn e mAnopgotepng
¢xboonc yivetar peom e aryefpac.

To povicro e aryePpac, pe m Sebopevn poper tov, be pmopel va ex@pdosl OploPEveC



PBaoxeéc evvorec tov CM kar eibhikotepa ¢ emioync exkbooewv, yia mapdbetypa, 6 pac
emipenel va KataidBoope av pia exboon eivar Sraoxkevr) 1 mapariayil. LIy mapovod
gpyaoia mpoteivovpe éva poviédo yia configuration management (meprypdgetan pe m
yioooa napaotaong yvoone TELOS), pe 1o omnoto, avupetomiCovpe ta mpofinpata mov
ava@EPOVIE MPONYOVPEV@CG KAl E0LYOVJIE TIC €VVOIEC TOV MEPOPORGOV acvpfatdtnrac K
v npowpetikev (optional) avtikepévov.

Embewvboope ) xpnomomta avt|c e HPooEyyone HE0® €VOC GUOTIATOC, IOV
vhionmowmoape, yta CM. To ovompud pac SraxepiCetar exkb00e1c aviKepévmv, £lopyet
bebopeva oty Paon 6ebopevev K oL YKEKpIEVA MEPIOPIOILONC, KM eMALYEL eK600E1C yia

MV KATaoKen1] piac €K60011¢ OVOTIRATOC eAEYXOVTAC TV DIAPEl MEPOPIOROV PETAED TOVC.

Enontyc : Ilavoc Kovotavtonovioc, Avaninpotic Kadnynuic
Tunpa Emotipne Yonoroyotov, avemotimo Kprie
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ABSTRACT

Configuration management (CM) is concerned with identifying the configuration of a
system, at discrete points in time, for the purpose of systematically controlling changes
to the configuration and maintaining the integrity of the configuration throughout the
system life cycle, i.e. CM is concerned with controlling the evolution of complex systems
; software configuration management is its specialization for computer programs and
associated documents.

The basic elements of CM are the following six functions : identification, control, sta-
tus accounting, auditing, version selection and baselining, and software manufacture.
Version selection is currently an active research area within CM, which deals with the se-
lection of the appropriate object versions in order to produce viable system configurations.
The general approach is to associate constraints with system models. The constraints are
conditions on attributes of software objects that select appropriate variants and revisions.

Our approach applies a partially ordered algebra on the version labels of the objects. A
particular version of an entire system is formed by combining the most relevant existing
versions of each of the various components of the system. The selection of the most
relevant version is decided by the algebra.

A weakness of the original algebra model lies in its inability to express certain basic
concepts of CM, in particular version selection. For example, it cannot distinguish between
variants and revisions. In the present work we have designed a CM model (implemented
in the TELOS knowledge representation language), which deals with the problems of the
original model and introduces the concepts of incompatibility constraints and optional

objects.
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We demonstrate the utility of this approach through a system for CM, which we have
developed. The system manages object versions, inserts data (incompatibility constraints)
into the database, and selects object versions for the construction of a system version,

checking the existence of constraints between object versions.

Supervisor : Panos Constantopoulos, Associate Professor

Department of Computer Science, University of Crete
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Evxapiotieg

Oa 1fsra va gvxapiotnom Ohovc Goove pe Ponfnoav oty OAOKANP®ON AVTIC TIC
gpyaoiac. Ilpota amo drove tov emPirémovia kabnynm) pov k. Ilavo Kevotaviomovio
yia v xaBobnynon xa 1i¢ ovpPoviéc tov.

Evxapoto tov 6p. Martin Dérr, yia t¢ papabeoviec ov(nujosic mov sixape. H
ovvepyaoia pali tov vinple kaboprotik yra my £ e epyaoiac avtc.

Emionc Ba nfsia va evxaprotion tove xadnyntée x.x. Amootoro Tpayavitny xka ITavo
Tpaxavid yra v ovppetoxI) Tou¢ OTNY eMTPONI) IOV EKPIVE LTI TV €pyaocid.

Oa Nfeha emionc va gvxapotnom 1o Ivotitovto ITanpogopikic tov I6pvpatoc Texvoiro-
yiac xa Epevvac (ILT.E.) yia my viikotexviki vmoSopr mov pov napeixe.

Téhoc, Bhm va evXAPIOTIHIO® TOVC YOVEIC OV Kl TNV O1KOYEVELQ OV Yid TNV KATAVON 01|
Kt Ty ayaarn tovc, Ka toue @ihove Kar ovvadeigove Xapd =avlaxn ka T'doo Xtoyravvion
yia 1 Borfeic tove oty 610phwon Tov TEAKOD Ke1&voy Kat T1) ODIIApAoTact] TOUC Katd 11

Sudpkera avt|c e epyaoiac.
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KegpaAawo 1
Ewoayoyn

Kata m &wapkera v teievtaiov etov, o pdélroc tov Software Configuration Manage-
ment (SCM) enextdfnke amdtopa, xa avénfnke onpavnika n omovdwmotnta ¢ XpHong
oV yra Siagopove Aoyove. H peydin avénon tov peyéBove tov hoyopikon oe Sidpopec
EPYAOieC €1Xe @C AMOTEAeopa v avaykl Staxeipione neploootepav otoxeiov. H soaymyn
wv epyaieiov CASE (Computer - Aided Software Engineering) adénoe tov apifpd xm
TOVC TDIOVC TOV AVTIKEPEVOV MOV eivar Suvatod va xprnopronomfodv amod Kamota prxav) Ka
npénel va ovvepovviar. H a@ifn vEmv vIoAOYIOTIK®V TOMOAOYI®OV K GOPOV £QAPIOYIG
enexteve v mpoxinon tov SCM oe Gragopetikee epappoyec. To evbexopevo yra ovop
@61 PeATi®on ¢ Mapay@YIKOTNTAC KATA TNV KATAOKEDT] AOYIOPHIKOD Kl Yyl HEYAUAL jiei-
®O1] TOV KOOTODC KATAOKEVIC TOv 1eom e xphonce Piprodnkov avaxpnopponoinone Ao-
YIO1KOD, givan MOAD peyaidtepo. EmmAéov, 0Ao xm mepioodiepor opyaviopoi avalnrovv
pomove yia va Staxeiprobdovv Hebopéva kxam mAnpo@opia 0XeTKA pe TeXvohoyia oav otpa-
MY EMXEIPNONC, agod avtod pmopei va tove Pondroet va xepbioovv kam va otnpifovv
AVTAYOVIOTIK( MAEOVEKTIIATA, OV KDPAIVOVTM amd avEnukec PeATimoelc o1y modtnta 1o
MPOIOVTOC 1] XAINAOTEPO KOOTOC 0 ONLAVTIK(L AVOTY AT, IOV O1JLOvpYoUV TV euKmpia puag
veag ayopac [47].

Adyo avtov tov ariayov, anobibeta pia avfnpevy épgaon oto SCM. H mepioxn tov
SCM 6ev aoxodeitan MAEOV POVO JIE TOV £AEYXO TOD KOOIKA, aAAd pe OAa Ta IPoidvia Mmov
oxetiCovia jig pia gpyaoia, onmc : ovpufoiaa, ekteiéomo xkodika, debopsva, petproetc,
avagopec K.A.I. 2t ovvexela tov Kegaliaiov Ba bmoovpe tov opono tov configuration
management ka tov software configuration management, 8a Govpe ¢ Sragopéc tovg,
Kat Ba mAnoovpe yia to okomd e xpnonc tov. Téhoc Ba meprypdpovpe ovvomtikd To

MEPIEXOJIEVO K TA AMOTEAECPRATA TIC IAPODOAC EPYAGTAC.



2 Ewayoyn

1.1 Opiopot

Configuration management (CM) eivar o topéag mov aoxoleitw pe TovV LPOGH10PIRO TG
Srapopeoon ¢ £voc cvoTpatoc og H1aKPITa ONIEIC 0TO XPOVO 1€ 6TOXO TO GUOTIATIKO EAEYXO
TOV AhAay®v oT1 61aj10pe®or), Kat T Statpnon e akepmOTnTac avte Katd ) 6wdpreta
Corc tov ovotpatog [4], 6nhaby eivan o topeéag mov aoxolieita pe v £heyxo Mg e£EMlne
NOADIAOK®OV 0VOTRATOV - software configuration management (SCM) eivan 11 e1bikevon tov
CM yia mpoypdppata nAEKTpovIK®V DIOAOYIOTOV KM 1A OXETKA J1& avtd &yypaga [52].
To CM o1n yeviki Tov poper) ivan @@eAjio yia kabe peydio obotnpa 10 0Moio, A0ym
¢ MOADITAOKOTITAC Tov, Hev pmopel va €Xel TEAE10 ODPIEPIPOP 0€ OAEC TIC XPIOELC yid
1 omoieg mpoopiCetan.  Eva tétoo obommua, xatd tm 6wdpkera e Cong tov, Ba vmo-
otel evav apifpd amd TPomomo|oeic, Ol OMOIEC PIOPEl Va ival Kl AAATAOOVYKPODOJEVEC,
Snpovpymvtac jie avtdév tov Tpomo, Ox1 éva povabiko ovoTa, aAAd £va ODVOAO QIO
ovoxeniCopeva ovotpara, 1o onoio Ba ovopdlovpe owoyévela ovotnuatwv. Mia owoyévera
OVOTNRATOV anoteAeitan and evav apidpd e€appatov, Ta onoia pnopodv va ovvapjroofovv
KATAAANAQ ®OTE v OXNPATIOONY ££XOPIOTO PEAOC TC owKoyevelac. Evac peydioc apib-
poc and ta efaptipara mpemnel va elval Kowoc petald 1ov pehmv £1011 @OTE 1] OKOYEVELd
va givan owkovomikda fiwomr. Xtoxoc tov CM eivan 11 ovvipnon peydiov Ka eneKTAomv

OKOYEVEI®V OVOTNPATOV.

H Baoxn Stagopd tov SCM and 1o yevikd CM eivan 1 e€1ic : O1 addayec oto Aoyt
OPKO givan MO £DKOAEC all’ OTL 0TO VAKO, K yU' avtod 10 Aoy1oj11ko arraler ypiyopodtepa.
AKOpn K 0g 0XETIKA PIKpd ODOTIATA AOYIOPIKOD, Ta omoia KataokevdCovia ano pia opdba
ATOp®V, PIOpel va DIAPXEL 1] ERIelpia vOC onpavtikod pubjod aiiaymv, eve og peydia
ODOTIATA, ONKOC OVOTIATA THAEMKOIWVOVIOV, Ol VEPYEIEC MOV Xpeldlovial ®moTE va yivouy
alhayeg K TPOMONOu|0e1¢ LIopobv va anotpepoov Sitabikaoie yra configuration manage-
ment.

Oa pnopovoe kamowo¢ va nel 61t 1o SCM glvan eveXoEvme Mo AVTOPATOMOIEVO 08 0X &0
pe 1o yeviko CM, yiati 6ha ta efaptipara £voc GUOTIPATOC AOYIOHIKOD PIHOPODY £DKOAC
va amofnkevtovv, yia mapadsiypa otn Pondnuiky pvipun evoc NAEKTPOVIKOD DIOAOYIOT).
Opwg, énog 1o CAD/CAM xa 11 popmoutiki] Bétovv dho km mepoootepec Srabikaoiec
KAT® amo TOV £€AEYXO0 NAEKTPOVIKOD DIOAOYIOTI], ETOPKM TO @UOIKO configuration manage-
ment Ba vioBetoet avap@ifoia, peEPKEC WO TIC MPOOEYYIOEIC MOV XPNOIOIOI0DVIA Yl
10 Aoylopiko. Aotod yivetan 161 oty meploxi) t@v KukAopdtov VLSI : o oxebiaopoc xa

enefepyaoia KVKA@RAT®V PIOPOUY VA avTIPeTOmofodv Onme o oxeblaopoc Kal 1 Petdgp aot



1.2 ¥xonog g Xpnong SCM 3

AOYIOp1KOD.

Ano ta napandve naparnpovje 6T, 6ev vmdapxet ovopotiky 6ragopd petalv CM xwm SCM,
HEPAV TIC EVKOAIAC KATAOKELVNC €K6O0E®V AOY1011KOD, emopevee tooo 1o CM 600 xm 10
SCM avupetoniCovv ta i6ra npofinpuata. Apa, Omov 011 OVVEXELA XPNOPHOMOETTAL O OPOC
SCM (software configuration management), 6ev npéner o avayvootng va fempel 6Tt doa
AVA@EPOVTAL OTO ODYKEKPIIEVO OIJIEI0 10X VOV AMOKAEIOTIKA Kl IOVO yia To Aoyiopiko. H

Xp1j01] Tov Opov yivetm yia Aoyovc ovpfatdttac pe ) fifioypagia.

1.2 Xxkomnocg ¢ Xpnonge SCM

H xpnon SCM éxer oav o16x0 va efaopaiiost my akepmoOtTa £vO¢ IPOoidvVIOC K va
Stevkodvvel v Hraxeipion tov mpoiovioc ota Hiagopa otabia e e£éméne tov. Ilap’ ddo
nov 1 xpron configuration management emfPairier pia emPapovorn, eivan yevika anobextod
om o1 ovvenetee anod ) pun xpron SCM pmopovv va obnynoovv og moihd nmpofinpara. H
emPapovon mov npoxaheita pe 1 xp1on SCM oxetieta pe 10 XpOvo 1£0A 0TOV OO0 MPEMET
va 0hokANpmbel 11 Kataokevt) €vo¢ mpoioviog, toue Srabéomone mopove, K Ta AmoteA&opata
nave oe diiec mhevpec, Kata m Sdpkera Cwic, tov Aoyopikov. [a napdberypa, 1o SCM
ennpedCel TOAAODC A TOVC MPOOAVATOAIORODC KATA T ANP1 ANOQAOE®V KAl TV EKTIpnon
10V piokov mov Ha exer éva mpoiov. Or amo@doeic mov mpénet va Anghodv eivan oXeTKEC pe
10 noc fa npenel va avartoxfel o km6kac kar mora Ba eivan 1 Ty tov - oo ovotpa SCM
npénel va xpnoponomBei - mote mpéner va tebel £va npoiov xkdtew and SCM [10]. Okot avtoi
ot mapayoviee ennpedovv 10 Aoylopikod katd 1 Swdipketa Cote tov. Etop oo Avyotepn
glvan 11 emPapovon mov em@epel 1 Xprjon evoc ovotipatoc SCM, 1600 10 KaAdTEPO, OMOTE
10 ovotua pe Aydtepn empPapovorn anotedel pe peyain mbavotnra Ty Kaivtepl) emAoyl.
[Marti 6ev mpémer va givan povo 10 KOOTOC XA A0, aAdd emionc 1 emibpaon ¢ Kxabnuepivic
xp1jon¢ tov ovotnparoc 6e Ba npénel va xarafdiiel tove xpnotec. To 1Gavikd ovotqpa SCM

MPEIEL va eival 000 YiveTa HeEP1oooTepo Pondnuiko Ka va éxetl pia amodexty) empPdpovor.

1.3 TIIepiexopevo kav AmoteAeopata tn¢ Epyaociag

Eva and ta Baokd otoixeia tov CM eivan 11 emhoy1) exk600e®mv, 1] OMOIA AOXOAEITM e TV
EMAOYI] TOV KATAAANA®V eKO6OOE®V 0TOIXEIMY, MOTE v MPOKLITOVY Fimomiec StapopPmoe1c
ovotnpatov. H yeviki mpoogyyion oto B&pa, amd ta vidpxovia ovotpara yta SCM, ov-

oxetiCel MEPOPIOJLONC e POVIEAC OVOTNIATOV, OOV Ol MEPIOPIOROL givanl oV vONKeC IAv® og
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YVOPIORATA AOYORIKGOV AVTIKEPREVOVY, Ol ONOieC EMAEYOUY TI¢ KAtdAAnAec 6raokevic (revi-
stons) xa naparrayéc (variants) ex6ooewv.

H mpoog¢yyion mov npoteivovpe gpeic, 1eod amo v IApovod epyaoia, XpNoponoet pia
pepkd Sratetaypevy dhyePpa [42] nave ota ovopata v exbooemv v avtikepévov. Mia
ovyKekpiievy £k6001) £vOC ovotipatog oxnpatieta amo 1o ovvHnaoo TV NANOIEOTEP®Y £X-
600V TOV oTOIXEIOV and ta omoia amoteAsita 1o ovotpa. H emthoyn e mAnopgotepng
¢xboonc yivetar peom e aryefpac.

To povicro e aryePpac, pe m Sebopevn poper tov, be pmopel va ex@pdosl OploPEveC
PBaoéc evvorec ¢ emioyic ex6doe wv, yia napadsrypa, be pac emipénet va xartaidfovpe av
pia éx6oon elvan HStaokevn 1] maparAayl). LIy Iapodoa epyaoia oXetiioaps £va povieAo yia
configuration management (neprypdgeta pe ) yhoooa napdotaong yvwone TELOS [41]),
pe 1o omoio, aviipetemiCovje Ta TPOBAIATA IOV AVAPEPOVIE PO YOVPEVOC K E10[1YOV]IE
TG £VVoleg TV TEPIOPOROVY aov pfatotnrag (£va mapdpoto eiboc NePoPop OV Xproponoteitm
and to CMA [43]) xa 1ov npowpetikav (optional) avnikepévov.

Emionc, oxebidoape xar vhonmoujoape £va ovotnpa, mov PaciCetam oto poviedo, yra confi-
guration management (1 vAomoinon TOV CLOTHRATOC EYIVE e T YAOGOOQ IPOYPARRATICROD
ANSI C). To ovompd pag SraxerpiCeta exbooeic avtikepévov, ewopyet Sebopéva oty Baon
beboevomy Kar ovykekpipéva meploplopove, Ka emagyel eK600E1C yia v KATAOKEDT] piac

¢xboonc ovotpatoc eAgyxoviac v vnapfl MEPIOPICROV PETAED TOVC.

Y11 ovvéxela mepty pag@etat 1) opyavmor) ¢ epyaciac. 2to Sehtepo xe@diao napovoilovia
ta Baokd otowxeia tov SCM (Aertovpyiec, exbdoeic aviikepévav, oxéoeic petald exbooewv,
npafeic mov xpnogonotovvta oty Sraxeipon exbooewv) kw 1 neproxr tov CM pe v onoia
aoxoAndnkape, Kard Kvplo Aoyo. XLto 1pito kegddmo xmpiCeta 1 e£6fn tov SCM og tperc
TEXVOAOYIKEC YEVESC, YyiveTan pia Katataln S1a@opmv GUOTNRAT®Y 08 ADTEC KM MEPTYPUPOVTI
ODYKEKPIEVA yVepiopata ovotnpatov yia CM, ta onoia pmopovv va ibobodv oav éva gdopa
Aettovpyi@v, omov kabe yvopopa xtiCeta mave og KAIO0 Ao, LT0 TETApTO Ke@dhmo efe-
taletal avaADTKA £va avTUIPpOO®IEVTIKO ovotnjia and Kabe yeved, Ka OvyKeKpyieva : 1o
RCS, 1o Gandalf xm 10 shape, avtiotoixa. Xto mépmto xe@dimo mapovomieta pia mpo-
oeyywon oto CM mov xpropponoei pia pepikd Sratetaypévy adyefpa nave ota ovopata 1mv
exbooemv avtikeevov, ot “abvvapiec” avtic Ka £€va POvIEAO J€ TO ONOI0 €MXEIPOD|E Vi
AVTIETOIICOVRE AVTEC. 2TO £KTO KE@AAMO MEPTYPAPETAL 1) VAOMO0T] EVOC OLOTILATOC Yid

CM xa oto ¢B6opo Gidgopec PehAtimwoeilc Kal eNEKTAGELC TOD GUOTIJLATOC.
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Baoka Ytowxeia Software

Configuration Management

Yto mapov kepaimo Ba aoxoinbovpe e ta Paomd otoixeia tov SCM, kar mpota and ora
fa iticovpe yia i Aettovpyiec Tov (awayvepilon), EAeYXo¢ allaymv, avagopd Katdotaonc,
¢leyXo¢ anmtoenv, emioyy ¢k6001¢ Km KATaokeny BAonc, KATAoKev]] AOYIORIKOD) K
Ba efetdoovpe kabe pia avaivukda. 2t ovvexeta fa pianoovpe yia ek6O0E1C AVIIKEPEVOV,
ox¢oe1g petald ex600emV Kat Ipaleic mov Xpnojronoonvia oty fraxeipion exbooewv. Téhoc,
fa jinoovpe neprhnmukd yra v nepioxi) tov CM e v omoia aoxoAndnxape, Katd Koplo

A0Y0, OTIY mapovoa epyaocia.

2.1 Asewovpyieg tov Software Configuration Mana-

gement

O nmpotapxikoc, avtikeevikoe otoxoc tov SCM eivan 11 amoteheopankin 6iaxeipion tov
k0kAov (wic £vOC OVOTIATOC AOYIORIKOD Kl T®V S1AI0p@OOoE®my TOV ODOTIIATOC, IIOD
AapPavoov xmpa xara my avantoéa) tov. Mia Bepediwdne évvora yiU' avulv 1 6raxeipon
etvan 11 evvora ¢ Baons (baseline) [3]. Q¢ Baon xapaxtpieta éva 0x£61w0 1) £va mpoiov, 1o
omoio &xe1 twmxkd Bempnbei 6T, anod b km oto ef1ic, Ba efvnnpetei oav faon yia nepmrtepon
avammfn ka pnopel va aiidfer povo peoo wmxev Stabikaomv ehéyxov [24]. Anlhabi,
1

pia Bdon amotehel éva onpeio ava@opdc oTNV KATAOKEDL] £VOC OVOTIATOC Anoteheitm

amd £va 1) neplocOTEP A OTOIXEIN AOYIOPIKOD, Ta ONoia £€X0ovv TmKd oprodel ¢ faopkd otot-

'Kata mv kataokevn evoc ovoTHjatoc pHopodyv va vIapouy neploodtepee amod pia Baosic.
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xela pia ovyxkekpievy xpovikip ottypr. Ta Paopkd otowxeia éxovv ohokAnpmbei, edeyxbei,
eykpiel xa eivan amofnkevpéva pe téTo10 TPOmo wote va eheyxetam Kabe mpoof aon oe avta.
Ta otowxeia avtd pmopovv va aiidfonv, OIMC ava@Epape Kal Iapandve, povo je 11 Xprjon
kabopropévev Stabikaomv akiaync [5].

H Siaxeipion piag Baone kar tov mpoidviov mov mepriapfdvovian o6& avtl] amwmtel Ty
£@appoy1 H1a4QOoPETIKMY AL1TOVPYIOV, Ol OMOIEC, AMOTEAODY T OVOTATIKA OTOIXEla Tov soft-
ware configuration management. Ot dewovpyiec avteg (mapovopiCovia oto oxipa 2.1),
obpgmva pe tov Bersoff [3] eivan téooeperc, eve o Tichy [52] mpoofBéter ddheg 6vo, Tic onoieg

K gpeic Bempovpe anapaitreg. Olec o Aewtovpyiec opifovian ot ovvexela.

2.1.1 Avayvopion

Eva oxnpa avayvepionce xpeidletan yra va xkabopiCer ) Sop1) tov mpoidvioc. Avtd meprdaj-
Baver mpoobropopd tov eibove km ¢ HoPIC TOV OTOIXEIOY TOD AOYIOPIKOD, KAVOVTAC Ta
povabikd xam mapexoviac T Svvaromra npdcfacnc o6& KAMolta Hop@I) Toue e TV eKXOpPI|on
oe K@be 0TOIXEI0 £vOC OVOPATOC, €VOC AVAYVOPIOTIKOD £KO00NC Kl €VOC AviyvoploTIKOD
Srapoppwonc. Ilpémer va 608el éngaon oto OT1 11 Asttovpyia ¢ avayveoplone 6ev mpemel
va Sievkodvvel POVO Y EMKOVOVIA YOPpm dld T0 AOYIOPIKO AAAG KM T1] OXETKI 1e OAd Ta
mpoiovta ¢ epyaoiac, oto faoiko ovotnua. H aivomotn avayvepion fondd va amogevxfovv

ta axorovda npofifpata [52] :

Av16 t0 IPOYpouiLe 600AEVE X 0¢g. Tt ovvERD;
® Ae umopd vo evronion 10 A60og o€ VT TN SLOUOPPOOT).

® A1épOwoo 00T 10 TPOBANUY mpLy o moAD koupd. T'oti enpovicOnke néit.

Eyxovue tnv teAevtaio ékooon;

2.1.2 EAeyxo¢ AAAayov

EAéyxer my ohokAnpopevy ¢k6oo1n €voc mpoiovioc K ti¢ aiiaysc oe avtd kab’ oAn m
Suapxera Corc tov, £xoviac eAéyxove oe onpeia, Ta onoia £ao@ahiCovv oV VENEC AOYIONIKO
péowm ¢ Snuovpyiac evoe Pacikon mpoiovioc.

Xopic €heyX0 AAAAY®V IPOKDITOVY MPOPANATA GV VTIOVIGHOD PETALD T®V PEA®V TIC O
bac epyaoiag, mov obnyodv oe mpofinpara oéneg [2] :
AwAn ovvtnpnon : Otav vndapxovv 6§vo avtiypaga oo 16100 AOYIOIIKOD, IPENEL VA GV VTI)-
povvtar kxa ta 6vo. Etop otav Bpebel éva hdboc, npener xamoo¢ va Bopnbei va 1o 6ophmoet

Kat ota 6vo avtiypaga. Av avtd anotvxet, 1o AdBoc avabvetar aveaptnra oe xabe avtiypago
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CONFIGURATION

MANAGEMENT
EPQTHZH 1 AMNANTHZH 1
) ANATNQPISH )
EPQTHZH 2 AMNANTHZH 2
) EAEMXOZ AAAATON )
EPQTHZH 3 _> ANADOPA _> AMNANTHZH 3
KATASTAZHS
EPQTHIH 4 =) EAEMX0O3 —— AnanTHzH 4
AMAITHZEQN
EPQTHZH 5 _} EMIAOIH EKAOSHS + _} AMANTHZH 5
KATAZKEYH BAZHS
EPQTHIH 6 = KATASKEYH —— AnanThzHe
AOTIEMIKOY

Yxnua 2.1: Ta €61 ovotatikd otowxeia tov configuration management

e EPQTHXH1 : Iloia elvar 1) O0YKPOTIOT) TOD GUOTRATOC 1OV;
o AITANTHXH1 : To odompa amoteleital ano ta Iapakato otowxela : tteml, item?2, ... temN.
e EPOQTHXH2 : Iloc¢ chéyxo Ti¢ arllayéc ot SL1apopemor) pov;

o ATTANTHYH2: Ta Brjpata oty enefepyaoia v addiayov mov emnpealovy, apeoa 1y éppeoa, ) Stapop-
ewon elvan : stepl, step2, ... stepM.

e EPOQTHXH3 : Tialliayéc €éxeo KAVEL OTO ODOTIA J10V;

o ATTANTHXH3 : H 51apop@eor Tov cLOTHHATOC KAl Ol OXETIKEG alhayEc avt T oTiypn elvan @ (iteml,
item2, ... itemN) + (changel, change?2, ... changeP, pending-changel, pending-change2, ...
pending-change@).

e EPQTHYH4 : To ovompa mov KAtaokenalm IKAVOIOEL TIC apXIKEC TIPodLaypaQec;

o AITANTHXH4 : H napovoa xataokevrn Stagéper amo ¢ npoobiopongveg avaykeg og e8¢ : differencel,
difference2, ... differenceR.

e EPQTHYH5 : Anod moiéc exbooeic otoxeimv oxnpatiCetar i) X £€kboon tov ovotnpatdc pow;
o AIMTANTHXHS5 : Amotedeitan ano tg exbooeic : versionl, version?, ... versionN.

e EPOQTHXH6 : Iloweg Soxipeg €héyxon amopevel va yivovuv otn Stapopemon pov;

o ATTANTHXHG6 : Ot £deyxotr mov Ba epappocBovv eiva : testi, test?, ... testl.
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Kt 0T1) ovvexela npénet va Stayvoodet kar va Srophobel 6vo gopéc.
Kowa Aebopéva : Otav mpoypappamniotéc Tpononoony £vad, povabiko, aviiypago evog
IPOYPARJIATOC, O1 AAAAYEC MOV YIvOVTal Al £vav Mpoyp appanotl) pnopel va epmobiCovv v
mpoodo v drdov. 'a napdberypa, otav 6opbmnbel éva Adboc oe xodika mov eivar Kowog
peTald PEPIKOV ATOI®Y, 1) TPOMOIOINOT] MIOpel va Mpokai&oel 1)~ ovvipifn” 0AOKAN POV TOD
ODOTHIATOC, OMOTE OAOL OTAATODY va Hovhevovy ¢m¢ Otov Hrophwnbel to véo Adboc.
Tavtoxpovy Tpononoinoyn : Otav 6vo 11 neprocdIepa dtopa Tpononoovy 10 1610 Aoyi-
OJL1KO, Ol AAAAYEC €VOC PHOPEl, AMO AIpooefid, va KATaoTPEPOUV 1| v ODYKPOoDOvIm JIE TN
Sovheld kamowv dhrov. Adyw tov mpofinuaroc v xKowvemv Sebopevev, pia opdba Kata-
oxentc Aoylopikob 6e pmopet va epydeta aveta jie £va povo aviiypago Impyaion Kook, To
omoio popdlovta 6hot. AAAdG emionc, 6gv elvan e@1KTO va vIApXel £va avtiypago yra Kdabe
npoypappatioty) yiari fa mpoxogetr 1o npdéfinpa e Surine ovvupnone. Etop mpéner va
DIAPXEL OVPPOVIA KL V. XPNOPIOMOIEIT J1i IP AYLATOMOW|OIL ADOT ®OTE va anmo@evxfel
10 IPOPANIA TNC TADTOXPOVIIC VAOIOUOT|C.

Mia netoxnpévn Aettovpyia eréyxov ahhayov Bonbast va anotpamnovv npofinpara 6nemg

@ napaxdte [52] :

Toti n oAAoyn pov 6’ ovté to onueio eEopoviodnke;

Tt ovvéfn oo TUNOTO TOV JeV el) 0 TEAELDOEL, KOTE TN O1OPKELO. TNG CMOVOLOG LLOV;

Hég ovyxovedo ovtés tig oAdayés otny €kdoon Lov;

O1 xAroyég nog ovykpodovrol;

2.1.3 Avagopa Kataotaong

Eivan o prixaviopdc pe tov omoio ta anoteAE0Rata eQApROYIG TG AvayVOPIoN G, TOV AEYX0D
AAAAYy®OV K TOU €A&YXOD QIMTNOE®OV ODYKEVIPOVOVIAL, KATWYpA@ovTial K avagspovia,
ovvexmc yra oha ta faokda otowxeia. H Asttovpyia me avagopdc xatdotaonc fonda otnw

AnAvIno1 TV Iapakite epotmoeov [52] :

Exet 610p000ei 0vto to mpdfanios;

Ho1ég d10p0éoELG A0ODY VITGPYOVY G CVTO TO OVITYPOIPO;

Avti) n oAdoyn poréiel npopovijs. Exet dok1io60el kK&moro mponyovevn Qopd;

o Jlo16g givon vredBvvog v’ ovtiiv TNV Tpomonoinon;

ITob ovyywveddnkov avtés ot avedptntes adioyés;
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2.1.4 EAeyxo¢ Anaitnoeov

Kopover v ninpomrta evoc mpoioviog ka Starnpel 1) ovvéneta petalh 1ov TRRATov tov,
efaogpaiiCoviac 6T ta fpata fpiokovia og pia KataAAnin karaotaon kab’ oAy ) Sdpkera
¢ £PYACTAC K ETORTO MPOioY elval pia Kahd opropevi ov Aoy and tpnpata. H Aertovpyia

TOV £AEYXOV ANATI0EMV MAPEXEL AAVT0ELC 0T1¢ akOiovbee epmtoeig [47] :

o IIpoywpdel Loyikd n ovértvén Tov AoyioULKoD;

H ovértvén tov Aoyiouikod npoywpdel cOUQOVO UE TIG OMOLTIGELS Y10 TO AOYIOULKG;

Eyxet mpoyuotonoinbei o oxondg tng nponyoduevng poong;

o Ilowo eivon ) mopodoo kKoTdoTo.oN TOV A0YICUIKOD;

2.1.5 Emloyn Exéoonc¢ xar Kataokevn Baong

H emioy1 o0 otov ekbOoemv, 0TOIXEIOV K H1AOpP@OOEDMY, Yia AEYX0 K KATaokev1) faornc
pnopet va eivan Svokoln (BAéne evomra 2.3). H emdoyn éxboone pe ) xpijon vnoloyotav
Bonba oty ovvbeon otabepov SiapopPmosmv Kal 0TV AIAvVINOI TOV MAPAKATD EPOTIOEDY

[52] :

o IIég unopé vo. d1oopedon évo. cvotnuo. (vio. vo eAEyEw tnv op@6tnTO TNG AE1TOVPYiOG TOV)
T0 0moio 00 TEPLEYEL TIG TTPOCWPIVEG CALOYEG LoV otV TEAevTaio Boon, Kol TIG UOVILLES
OALOYEG OA@V TOV GALOV CTOLYELOV;

o Exoviag o¢ ocdouévo uio Aioto oné tpormomorioelg kon enovénoelg, mog umopd vo
OLOUOPPDOO VO, GVOTNILO, TOV TIG VY Y WOVEVEL;

o Avti) n erovénon ¢ Ba sivon érorun éwg Ty endusvn ovokoiveon ékdoong cvortiuatog. Idg
UTopd Vo, TN SLoUopedem éEo amé tny nopovoea fdon;

o Ild¢ oxp1fdc dropéper ovt n €ékdoon omo tn Poon;

2.1.6 Kataokeviy AoyiopikoD

H xataoxevn piac Stapopemonc amatel Siipopa Prjata, énee : mpo xw peta-ensfepyaoia,
compiling, linking, formatting xa Soxipéc eréyxov. Ta ovorpara yia SCM mpener va
AVTORATOMOODY AVTI] T1] H1EPpYaoia K yia va AAAT®OOVV TV MEPITTI] £pyacia IPEIet va
SraxepiCovian pia Gefapev] and mpoogata mapayopeva otoxeia. Me v avtoparonoinon

anmogevyove Ta Hapaxrdteo npofinpata [52] :

e MoéAig 1o éptiaéo ovtd. Mijrwg kTl oev éxel mepdoel omé Tov compiler;

e IIéon 6o eivon n emPopvven ovtig g oAdoyiis o€ recompilation;
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Hopoddoope Ny teAcvtoio ekTeEAéoLun éK600N 6TOV TEAOTN;

AvopoTiéiuol KoTd 600 epopULOCOLE UE TN) 6WoTH oelpd To. frinoto eneéepyooiog.

Hég axp1fdés mopbyOnke ovti n dStoudépowon;

o EoopuoécOnkov 6ot o1 éreyyot oe oot TNy €ékdoon;

2.2 Exkb600e1¢ Xtowxeiov

Ta ovotpuata yia SCM éxovv va aviipetomioovy ovvexeic ahhayéc. Aopbmoeic, mpooappo-
YEC Kan TeAe10mo)og1¢ mapdyony pia otabept) pol) amd Tpomonou|oeic Nave o0& AOYIOHIKA avTl-
' 2 E 8 ' ' }X}X ] ' ] ] 6 ] }x ]
keipeva °. Eneibn o nepoodtepec adiayéc etvan avEnuikee, pnopovv va e€etacdonv kaivtepa
pe My napaymyl ovviedpevav eKk600e MV AVTIKEIEVOY MAPU XHOPIOTOV A0VOXETIOTOV AVIIKEL-
pEvev. Xe avt) v evotnta, ahid Ka yEVIKOTEpA otV mapovoa epyaoia, da aoxoinfovpe

e ex860e1¢ M yaiov avtikepévoy > (DIdpxony Kat o1 eK60081¢ TOV NApAym YOV AVIKEIEVOY

4)‘

2.2.1 Opnabec Exbooewv

Mia onpavtiki évvora yia ) Staxeipion noihaniov ekbooemv eivan 11 opdba exkbooewv. Mia
opdba ekbooemv givan £va 0DVOAO AMd MIyaia AVTIKEIIEVA, TA OIOia oVVOLOVTA PEOH TOV
0XE0EmV Staoxevii-tov (revision-of) xa mapardayi-tov (variant-of). Orvoxéoerg avteg opiCovia

5 o1n ovvéxela.

y 6raokevn-tov x : Avtn 1 oxéon w0xvel av Ka pOvVo av Ta X K@ y elvan Iyaia aviiket-
peva xar 1o y éxer mapaxfel ardrdaloviag éva avtiypago tov x. Etop n Swaoxevi-tov
KAtaypagel 10 10TopiKo e£6AMENC TOV MYV AVIIKEIEVOV.

H oxéon dwaoxevi-tov eivan petafaniki), avtiovppetpk kar jn avakiaoniky. Ta avikei-
peva piac opddac ekbdOoe @V mov eivan OVOXETIOREVA 1E TNV £V A0Ym 0x&o1 ovopalovta

Sraoxevaopévee exbooeic 1| ankoc Sraokevéc (revisions).

Eva Aoyiopiko avrtikeipevo eival omowobnmote eifoc avayveplopiov, avayvaopion amé pnxaviy
€yypagov, 1o omolo mapayetar kata ) Swiprera pag epyaoiag. Iapabelypata avikepeveov Aoyopikon
glvan @ £yypa@a anmtnoemy, mpodiaypages, meptypa@ec ovotuatov Staovvéeong, kadikac npoypapparoc,
npoypdppata eréyxon, Sebopéva eheyxon, Svabikoc kobikac, eyxepibia yia 1o xproty 1) oxebia VLSI [52].

3Eva onyaio avtikeipevo eival £va avTikeijevo Aoyiopikon, 1o omoio obviifetal j1e 10 X£€pl, yla Ia-
pabeyna, pe €va Sradoyko xewpevoypago. H Snpovpyla evog mnyatov avuxkeipevov anatel avlpomvn
gvepyela ka §g pmopel va nmapaxBel avtopara [52].

‘Eva napayeyo avuikeipevo Snpovpyeitan avtopata amd éva mpdypappa (mapabeiypata tétowwy
npoypappatev elvar : compilers, linkers, formatters), ovvijfog and dira avuikeipeva toywopikov [52].

0 opropdg ¢ oxéong TaPaALay)-Tov éxel obel and tov Tichy oto [52]. ALiCer va avagépovpe oe avtd
10 onpelo o1, oty ovlImon yia Ti¢ napalhayeg exkbooemv oto [53] kaveic be pnopeos va Smogt £vav oplopo
yU aot.
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y napadrAayi-tov X : Avt) 1 0X£01 10X VEL v KA IOVO av Td X KAl Y elval myaia aviiket-
peva xkan 6ev givan Staxprvopeva KAt amod pia ovykekpipev agaipeon. Mia agaipeon
kabopiCer tic evbragepovosc 110ec eve ayvoel Ti¢ Asmtopépeiec. Etop pe 1o va
ayvoel ovykekpipevece 1ottec 11 ovpnepipopec emipenet napaiiaysc. O oxonoc ei-
val va op1ofodv agapeoelc e TET010 TPOIO MOTE VA IOPOLV Ol MAP AAAAYEC eKOO0E OV
Va AVTIKATAOTOO0Y 1] Pic TV AAAL 0€ OLOTIATA AOYIOPIKOD, X®MPIC v amamtobvim
AAhayéc oTa DpoypaLIaTa TOV IEAATOV.

[Ma pia Sebopevn agaipeon, 1 oxéon mapardayr-éxdoons-Tov elvan pia ox&on) wobvvapiag
yiari etvar petafatiki), ovppetpikn Kk avakiaotiky. Ta avtikeipeva piac opadac ex-

660wV MOV eivan GLOXETWOREVA Pe vt TN oXx&on ovopdlovia nmapadhayec (variants).

2.2.2 TlIpa&eic oe Opadec Exbooewv

Ola ta ovotjpata yra SCM xpnomonowodv kdmora peébobo tov xvxiov efayoyne /
keyevoypagnone / ewoayoyne yia va mpoofécovy Staokevaopéveg exbooer; (revisions)
oe opabec exbooewv. H mpdfn wmg efaywyng (check-out) Snmovpyel éva aviiypago
me €xk60o01¢ mov mpoxerta va Tpomomowfel Kl TO KpaTtdel yla To XpP1joTi, O ONMOioC
pmopel va Kdaver nic aiiayée mov Oeder pe m Ponbeia evoc kewpevoypagov. Kara 1
Sdpkela mov 1o avTiypa@o TPomomoleitn mapapevel anpdojmo otove dhhove xpnotec. H
npafn me eweayeyng (check-in) onpatobotel v oAokApwon TV aAlaymv Ka KAver To
(tpomonmomEvo) avitiypago opatd xa otovg vmoiouwovg xpnotec. Ilpw yiver n eroayoyn
piac ¢éxboonc, mpémel va eA&yXetal, MOTE v IKAVOIIOET KAMOIA KPITIPla, Y1 va PIOopel va

xpnopmonofei pe opyovpid amd ta AAia pein e opadac.

2.3 Emaoyn Exb6ooccwv

Eva povigdo ovotqpatoc (Bréne evomra 3.1.7) pmopel va amewovioer éva peydlo appd
and exboogic. 'a mapdberypa, éva pecaiov peyefove ovota Aoyiopikod prnopel UKoAd
va anotedgitn anod 100 opabec exbooewv. Av vmoBéoovpe o611 xabe opaba éxer povo Gvo
exbooe1c, £va poviédo ovotiparoc mov nepiexel kat Tic 100 opdbec amewkoviCer 210 ~ 1030
Sragopenikéc Pdoeic - £va TPOPAKTIKA PEYAAO VODPpEpo. LNV Ipal), eAAX10TeC amo avteg Ha
bovregovv. To mpofinpa emdoyng tov configuration management eivan 1 evpeorn frwommv

Stapopemosmv xopic eEavtAnukn avalrimon.

H emaoyn exbooewv eivan pia evepyn) mepoxy epevvac peoa oto CM, pe v omoia
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aoxohnfnkape xa gpeic otnv mapovoa epyacia. H yeviki mpooéyyion oto Bépa, amd ta
vidpxovta ovotuata yta SCM, ovoxetiCer meploplopodc e povieha ovOTRATOV, OIOD
Ol MEPLOPIOPOL eivan oV vONKEC MAVE 08 YV@PIORATA AVTIKEIEV@®Y, Ol OMOIEC EMALYODV TIC
katahinlkec Sraoxeveg (revisions) xa mapariayee (variants). H mpooéyyion mov mpotei-
voojie epeic aneikoviCel ta povieha ovotnudtev pe 1 Porfeia ¢ yA®OOAC MAPAOTAONG
yvwone TELOS [41], emhéyer exbooerc pe xpion piag dhyePpag exbooewv [42] ka amo-
paoiCer av eivan amobexty 11 Stapdpewon (tov ovotparoc) mov mpoxvmtel pe ) Porbera

HeEPOPoR®V PETald eKEO0EMV AVTIKEIEVOV.
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KegpaAawo 3

H E£&M&n tov Software

Configuration Management

Ono¢ npoavagepape otnv Ewaymyn , 1o SCM eivar pila and 1i¢ meploxXec £peuvac ¢ Omoiac
n e£emén Nrav paybaia and my 6exagtia tov "80 K 1eTd, A0Y® TOV MOAADV AIOTUXIDV TG
Popnxaviac napayoyne Aoyiopikod katd 1) Sexagtia tov '70, 6mov 0T1¢ apXec Kal 0T peoa
avtrg xataokevaCovra Svo ovotpata (SCCS [44], Make [20]), 1o mpoto povo yra eheyxo
TV eKk600E®V Kt To 6eDTEPO POVO Yia ADTORATI KATACKEDT] OVOTRAT®V, TC OMOIA AIOTEAODY
T0V¢ MPOSPONOVC TOV PETEMETA OVOTIATOV Yia software configuration management.

Ta ovompara ! yia SCM mov éxovv avamtvxfel anod tic apxéc me Sexaetiac tov 80
péxpt onpepa, pmopovv va xmpobobv oe Tpelg texvohoyikee yevese [1] xpnomponowviag
@¢ Kprinpra Ty Xpo1 Stagopetikov Pacikov 1e8odov Ka 1eXvohoyiov yia T otnpill] 1ov
Aertovpywwv tov SCM. Etop otv mpoty yeved katatdoovpe 1o RCS/Make [51], [15] xa
ovotjpata, onwg ta : CCC [55], DMS [11], ADC [54], ISTAR [16], [22], ta onoia Bpioxoviw
KoV oto povieho tov RCS/Make, pe xdmora emumkéov yvopiopata. Avtd mov xapaxtpiCer
ta ovotpata g Sedtepng yevede, onwg ta : Cedar [49], [48], Gandalf [23], Rational

19], Mosaix [50]. eivan 10 yv®plopa ToUv HOVIEAOD GLOTIIATOC 2 K 1) XP1jo ADOODV
) ) yvopiop n npatog I Xpnon y

L A€iCe1 Tov xOMO Va amocagnvicovpe Ty £vvola Tov ovotiparoc CM xa tov epyaieion CM. Eva obotnpa
yia CM eivan tpnpa evog nepifalioviog, omov n vmootnpdn yia CM elvalr avamoonacto pépog avtod Tov
nepifailovioc xar oto gpmoplo Sratifetan o¢ tpnpa evog maxétov. I'a mapdberypa, €va ovotnpa CM
elvan ovxva Srabéomo elte oav pnpa evog ovotpatog PIM ( Product Information Management) elte oav
gnektaon oe oyopniko CAD/CAM, omw¢ ovpPaiver ota mapakdte epmopikd ovotpata : TDMS, EDICS,
EDICS/ECC, Adra Vault Drawing Management System, Auto-trl EIMS, EDL, EDC, CATIA, I/PDM,
DMCS, Sherpa xax PPDM [45], [46]. Eva epyaleio yia CM giva £va avtovopo ovotpa. Ta napadeypa
10 RCS eivan éva egpyaieio CM, agov, givar oxebiaopeévo £top mote va tomobetfel o’ €va 16y voapxov
nepifaiiov. Tinv mapovoa gpyacia o opo¢ ovotnpa CM Oa xpnomonoeita yia my amoboon xa twv §vo
EVVOLDV.

2Eva poviéko ovotnuatoc 8ev avayvepilel mAnpac pia Sapopeaon evoc onotipatoc, aiid mpoodiopilel
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MIL (Module Interconnection Language) yia v meptypa@r) 1ov XapaktploTiKOV K T)V
MEPIEXOJEVOY TOV OTOIXEIWY £VOC OVOTIATOC. TEAOC, Ta OVOTHRATA TNC TPITNC YEVEAC, OMMOC
ta DSEE [32], [33], Adele [17], [18], Jasmine [38], CMA [43], shape [34], [35], [36], Gypsy
[7], NSE [8], [40], xapaxmpiCoviar and ta yvepiopata ypappng Stapdpemonc * (confi-
guration thread) xa Sefapeviiq avtikeypévov * (object pool), T xpion Bdoewv Sebopévav
Kal TOV IPOOAVATOAIONO MPOC YA®OOEC vPNAoy emumebov, or omoiec exovv T dvvarotnra
HEPLYPAPIC 0XE0EMV PETAED TOV OTOIXEIOV K LIOPODV VA MAPAYODY ADTOIATA AT POPOPIa
OoXeTKI pe 11 ovvheon TV oTOXEIV.

Y ovvexela tov Ke@aiaiov fa meprypiovpe ovYKEKPIPEVA YVOPIoRATA GUOTIRAT®VY
CM ta onmoia pmopovv va 1mbodv oav éva @dopa Acittovpyimv, omov Kabe yvoplopa xtiCetm

ndve oe KAIowo GAro.

3.1 ®aopa Asiwtovpyiov oe Lvotnparta CM

[Tpwv apxiocovpe v HEPLypa@I] TOV YVOPIORATOV IPEMEL VA O IEWMOOVIE OTL TA GVOTILATA K
10 yvoplopata mov fa Govpe oty mapovoa voTnTa E1VAL AVTIIPOOMIEVTIKA TOV T1 DIAPXEL Kl
bev amoteAovv pia OAOKANP@®PEVY MEPIANPT) 1] EKTIINO0] OA®Y TOV ODOTNRATOV IOV DIAPXOVV.
Ene161) 6ev vmapxetr kowi) oporoyia yopm aid 1o f&ja 1ov anTopatonomjievemy AETTonpyimv
CM éyive jia emAioy1 yvopopatov, Kal OX1 YEVIKEDOI] TOUC, IO ODYKEKPLEVA OV OTIIATA
yta CM. Eva xapaxmplotiko napaberypa eivan 1o €€1i¢ @ oto [52] xpnomonoeitan o 6pog
cache xa oto [33] o Opo¢ pool yia va Snhmoovv 1o 1610 pe avtd mov epeic opiCovpe w¢

oekauevi) avrixeluévav.

3.1.1 Amnobnkn (Repository)

To RCS mapéxer v évvora ¢ amofnikne yia apxeia Kepevon, Omov oTny Ip AylatiKoTTd,
n amobnkn eivan pia Kevipixn Pfiobnkn and apxeia, i onoia e£ao@arifel £heyxo ekbdoewv.
Ta neproodtepa ovotrpata yra CM xpnopponoiodv kanoto giboc¢ anobnxne xa StaxepiCovian

11¢ ek600€1¢ TOV anodnKevevemv oTOXEIOV.

TL Koppdtia minpogopiac xperalovial yia 11 6D YKpLor), 10 o0vinaopo xa Ty avayveplon s1agopov Siapop-
gaoeav [6].
3Tpappn Srapdpemonc @ opilel mora £xboon amod kdbe otorxeio mpémel va xprnoomondel o1y Katackevy
TOD OLOTHRATOC, KL TIC IAP ARETPODC IOV MPENIEL va Xphoonomfodv katd ) petagpaon kabe otoxeiov [33].
1 AeLapevi) AvTIEEPEVOY @ TEPIEXEL Kal S1aTNPEl T AMOTEAEONATA THE KATAOKEDTC o0OTRATOV [33].
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3.1.2 Katavepnpéva Xtowxeia (Distributed Components)

To DMS napéxet v évvora piac kevipikic anofnkng, 1 onoia A& yXetl apXeia Kataveunpeva
oe Sragopetikd pnxavipata. To DMS givan evijjiepo yia v Katavopl] Ko Ipayjiatonolel
10 CM xmpic va yivetm yvmoTti) 11 KaTavopl] 0Tove XpIjoTEC, Ol OMOI01 EKTEAODY TV £pyacia
tovc oty anofnkn oa va 1rav tomofetnpeva 6Aa Ta apxeia oto H1k6 Tove otabdnd epyaciac.
Otav elvan £TOTO1 va eMOTPEPOV T APXEIQ MOV EXOVV TPOIOMOU|0E1 0TV KUpla amodnx,
xpnopmonolony tic Svvarotnrec mov napexel 1o DMS. Etop pia opaba and xprjoteg mov eivat

OKOPIMOJEVOL YEQYPAPIKA propel va epydleta mavm oty ibia Stapdpemon apxeiov.

3.1.3 ®aon Kokrov Zorg (Lifecycle Phase)

To ovotmpa CCC mapéxer pepikec 10¢ec yia my vnootipifl] evoe ovyKeKpiievon IOVIEAOD,
omov o xvKAog (one evog ovotjparog (mpoidovioe) xwpiletam oe @Aoelc. DDYKEKPEVQ
10 CCC Hraxwpiler my avamtéy, tov £heyxo Ka v £kboon £voc mpoiovioc. Avtoc o
Staxmpopodc emrpenel Stagopov edmv xprotec va gpydloviar, kabme @aiveta, otov 1610
kobika mv ibta xpoviki otiyp]. Avto emtoyXdveta Depvoviac tov Kmdika Hia pecov 1ov
xopotov directories, mov ovpforiCovv v xabe @don. H gpyaoia pmopel va ovvexiobet
avefapmra og xabe directory, aAid otnv ovoia, HPOXMPAEL AMO QAOT] 0 PAOT], ALO ATOPO
oe atopo. Otav n avefapinin epyaoia orokinpwbel, dhec o arhayéc ovyxmvevoviam o
¢va TeMKO mpoiov ot amobikrn, eAeyxovia ka eykpivovian. Mia véa exboon pmopel va
SnpmovpynBel xm 0 Kx0KAoC propel va apXioet mdht. LNy Ip AypatikoOTnTa, T0 HOVIEAO KDKAOD

Cotc emToyXaveta peom mapadiniov epyaomy og ek6Oog1C S1apopPmosmv.

3.1.4 Awtnoesigc AAdayng (Change Requests)

Y10 CCC pia aimon adiayrc poralel pe 1) OV PIAI PO TOV KEVOVY 08 £Va £YYpaQo aitnonc,
povo mov £bm OAa yivovia niektpovika. Mia aitnon a@opd ahAayec mov MPEMel va Yivooy
o0& £va TENPA TOD KOOIKA 1) 06 MOAAA ovoxeTCopeva KOPRATia Tov ovotpatog (mpoiovioc),
onw¢ ota otoixeia jac Stapdpewone. O oxomoe ¢ aiiaync opiCetar amd tov xprjoty,
adrd 1o CCC xataypager xkdbe aimon (otnv omoia exxopeita éva povabikd ovopa) xa
T emnpedCetan and v addayr. Agod ovpninpmbei  @oppa pe OAec TC ASHTOPEPEIEC IOV
xperaovia, onwc nora otoixeia Ba ennpeactodv, taxvbpopsita nAekTpovikd oto Staxeiprotn
¢ £PYAOIAC, O OMOIOC AIAVTA PE YKP101) 1] J1e amoppiyn ¢ aitnone. Av eykpibei, 1o drtopo

mov €iXe Kavel v aitno1 avaiapfavel va xavel kar tic ariayéc. Otav avtée edeyxbBoov
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K eykp1dovv pmopovv ta ennpealopeva otoixeia va nepdooov oty eykpibeioa Stapopewor.
Ot aatnogic ahAayrc mapeXonv 10 10TOPIKO OAOV TOV aAAay®mv otnv amofnikrn, pia avagopd
Katdotaonc yra ariayec mov Bpiokovia oe ££6MEN KAl TIC AMITHOEIC MOV €IXAV AAAAYEC

mov £ywav 1| anoppigdnkav.

3.1.5 XvpBoArara (Contracts)

To nepifarrov ISTAR mapéxer yra jpoviedomoinon opiopéva tpnpara piac Sepyaoiac
avamténe royopikov. Moviedomotel ) po1] TANPOPOPIAC Kl TNV OAOKANP®OT £PYUOIDV,

5. Ta ovpfoiama evoopat@vovy por| mAnpogopiac, pohovc, epyaoiec K

péow ovpfoiraionv
KOppatia tov mpoidvioc xa eivan " aviahhacodpeva” petald tov epyoinmiov. Eva cupfdiao
Bempeitan eKIANPOPEVO 1€ TNV OAOKAT|P®OT] TIC KATAOKEDTC PiAC OV YKEKPIEVIC £K6001|C TOD
npoiovtog (1f tpipatoc avtod). Tote ta KoppdTia epvodY 0e Pia vEa @O KATAOKEDIC, KATd

my omoia perafifdletar, oe AAAOV £pyoAnmty, THjpA ¢ anodnKng Tov MPoidvIoC.

3.1.6 XVOvoro AAlayov (Change Set)

To ovotua ADC npoonafoviac va 6ievkorvver ) Snpovpyia piac ovykekpipevic K6001¢
evOC ovoTRATOC (MPoIOVTOG) 1| TRIIATOC AVTOD, TPONMONOEL TO PNXAVIORo T1¢ amobixnc
apxelov e £heyxo ekbOOEmV emekTeivoviac v évvola t¢ 6&Ata, otnv omoia amobibetm
éva ovopa km o xprotrg opiCer pia pebobo pe my omoia vmobeikvoer mowg 6édta (yra
my évvota ¢ 6¢hta PAéne evotnra 4.1.1, napaypagog 4) npeéner va ovvbvachodv yra v
KATAOKEDL] Plac OUYKEKPPEVIC K6001C evOC apXelov 1) evoc Tpipatoc tov mpoioviog. O
ovvbvaopoe tov 6&Ata, Ta apxeia ota omoia egappolovian kar ot aitiec yla kdabe S&hta
ODYKPOTOUV £va o0voho ariayov. Andabiy, o Xpiotne poopel va oplogl £va 6DVOAO TO OIOI0
nepExel OAec T ardaysc oe jia opdda apXeiov Ka Toue AOYOUC Yid TODE OIMOIONC MPEIEl
va yivel kabe pia - to ADC xataypdgel tic avtiotowxiec 6¢Ata - apxeiov otnv opdda. Etop o
xpnotnc propei va xepiCetar v opdda oav pia oviomta, va extedel npaferc o’ avty, Km va
Snmovpyioet, onowabnmote otvyp), pia éxboon tov mpoiovioc opiCoviac pia £xboon Baong

Kat éva ovvbuaopo and ovvoia arAaymv.

SToppoiaio eivan £va Kakd oplojiévo TakETo epyaciac 1) omola pnopel va extelecdel avefdptnra, amod £vav
€PYOANITY Yla &vay mehdarn.
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3.1.7 Movtero Xvotnparog (System Model)

O Cedar System Modeller givan £va amd ta mpemta ovotipara ota omoia opifeta oa@mc n
Sop1) pac Srapopgpwonc, bnaadn £va ovvoro anod ovoxetllopeva e€aptipara ta onoia opiCovv
¢va vno avaartvln npoiov. O System Modeller kataypdger tic adiaysc ota e€aptipata Ka
ehéyxel 1o compliling xar 1o loading towv Stapoppmccwv. To poviedo ovotnuatog Eexaba-
piCet oto mepiariov avamtvéne tov Aoyopkon mora efaptpata sivar ovoxeTiCopeva Kat T
ox¢og1c vmapxovy petald tove. Exel pia avayvoojin avamapdotaot KEPEVoD 1) ooia Pmopet
va tpomonmowfel and £va xproty omotadnmote oty Kar va xprojponowmfei amd spyaisia
ono¢ browsers, debuggers xa inter-module analyzers. Xy npaypatkormta, 1o nepipaiiov
JIMOpel va XPIOPIOMOU|0E1 TO HOVTIEAO Yia va avaivoel ta e€aptipara Ka va opyovpevbel yia
10 OT1 10 MPoidv Ppiloketan oe pia Aoyiki Katdotaorn. [a mapaderypa, pmopei évac xXprotng
arhdloviag £va apxelo va Karaotnjoet akvpa xKamora diha oxenlCopeva apxeia. O System
Modeller avayvopiCel avtopata T6To1E¢ TEPUITMOEIC K PIOpel va Mepdosl MAAL amd Tov
compiler ta oxenCopeva apxeia, Snovpyoviac pe avtdv Tov Tpomo pia véa tedevtaia éx-
Soon tov mpoioviog. Emionc, opiCoviag ) otanik:) Sour evoc mpoioviog, o System Modeller

emripenel, va Bondnoet 1o nepifaiiov oty Statpnon me axep @OTHTAC TOV MPOIOVIOC.

3.1.8 Ymnoovotnpata (Subsystems)

To nepiBairrov Rational emavfdavel v £vvola Tov JLOVIEAOD OVOTHRATOC Kl amofnikng pe
MY EVOOATOOL YVOPIORATOV MOD £XOUV 0XEoN fe MOAD peydha ovotnpata (mpoidovia).
To Rational mapéxer 1 Svvaromra Sraipeonc evoe peydhov mpoiovioc Ada oe tpnpara,
EMTVYXAVOVTAC ETORTOV MePloplopd tov nebiov emibpaonc tov ariayov. Ta tphnpata avta
ovopdCovial PIIOCVOTIRATA, EXOVV MEPTYP APEC OVOTHATOC H1aonvdeong K ovpfoAiCovv £va
onpeio Srapopgoonc (yi' avto Bempovvia mg pia ovidmra). O xpriotec pnopodv va epyalo-
VIl 08 £Va DIOODOTNJIA KAVOVTAC TPOIOMOW|0e1c Kat e@doov bev adrdler xamora meprypa@r
ovotiuaroc Staovvbeonc kabe recompilation yiveta povo ota otoixeia mov nepraapfavovia
oto pnoovotpa. Ardayec oto ovotnua Sraovvdeonce ammtovv, mbavec, va yivel recom-
piled ohoxinpo to mpoiov. Ta vmoovotuara £xovv £heyxo eKHOOEMV O0TA OTOIXEIN TODC,
arid xan Ta i61a pmopel va elvanl pia ovyKEKPIEVY €K6001], EAAXIOTOIOIOVIAC 1€ AVTOV TOV
Tpoéno v avaykn yia recompiling oAdxAnpov tov mpoiovioc. Emionc, Adym e neptypagic
ovotiuatoc Sraovvbeonc, o XProtneG pmopel va avapifel Kwm va Taplaéel DIOCLOTHATA,
kataoxevdlovtac pia ovykekpipévi £kboon tov mpoidvioc. To Rational ehéyxer xan em-

Tpenet 1o ovvHvaood povo ovpfatmv exkbooemv vmoovotuatev. H évvora tov vmoovotipatoc
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napovoilel £vav TpoIo Meploplood Tov Mediov alAaymv Mov X0VV Ol XproTec K 6ivel T

Svvatdtnra oto mepaiiov va eAéyxel v eyKupotta v ovvbvalopévemv S1apopgoosmv.

3.1.9 Tpappn Arvapopgwong (Configuration Thread)

To Domain Software Engineering Environment (DSEE) enavfaver v £vvora tov povigion
OVOTIIATOC EVOOPLATOVOVTAC Mapayopeva aviikeipeva (pe dAia Aoyta object apxeia) xm
gpyadeia mov KAVOUV TV Mapay®yl] 0TO povieio. Avtd emipenmel 610 Xp1otn va oviidfet
He meproootepn axpifera ta otatkd sfaptpara mov oxetiCovia e TV KATAOKELY £vOC OV-
otpato¢ (mpoiovioc). Avtd ta efapupata meprtiapfdavovy : tic exbooelg v epyaleiov,
TIC MAPAPETPOVE MOV XPIOPIOMO0DYTA YA TNV KANON T@V epyaheionv Ka Ti¢ ek6O0E1C TOV
efapmuatov, pali pe ddliec, ovykekpypévee, mapapetpove mov afifer va xataypagovv.
KaBm¢ 10 mpoiov mepvaer amo tov compiler, to DSEE xataypager, avtopata, tic exbo-
081¢ T@V £ApTIATOV IOV XPNOPIOMOI0DVTM K KPATdel avtl) v mAnpogopia oty anodnkn
0’ &va AVTIKEIEVO MOD &lval Yyvwotd ¢ ypappn 61apdpemonc, oto omoio amodibeta &va
povabiko avayvepotikd. To avayveplotiko pmopel va xpnojpomoindei ot ovvexeia amo
10 DSEE ocav 10 povipo, 0hoKANponevo 10TopiKO Tov e£aptIATov, Amapaitnio oty Katd-
oxent| Tov 1poiovioc. Omotabnmote Xpoviki otwypr), o xprotne pnopei va (nuoet ty 61
povpyia piac ovykekpipévye exkboone tov mpoiovioc. Emione, ov xpriotec 6e xperaletan,
HAEOV, va 61atnpody MoAAIhd aviiypa@a v ibimv eK6O0EmY, APXEIDV K epyaieinv, Ka
evhiapeoa apxeia og xamota xevipik anobnkn - 1o DSEE 6iaféter éva mafpn xatdioyo 6Aeov
v efapmpdtov, ¢ exb00e1¢ TONe KM 10 Xpovo dnpovpyilac tove, nepropiCoviac toptnv
AVAYKI] Y10 MOAACIAC AvTiypa@a Kl OV VEN®OC T1) OILATAAT X®pov. Lxebov OAn 1 6raxeipion
TOV IAPAYOPEVOY AVTIKEIPEVOV, ONMC KM TOV ONydiov, BpioKeta KATH amod Tov A&yX0 ToD

ovotnpatoc CM.

3.1.10 Ac&apevy) Xtowxeiov (Object Pool)

Xpnomonoimviac Ti¢ £€VVolee TOD JIOVIEAOD ODOTIIATOC K Ypapprc Stapopemorc, 1o DSEE
£Xel OAI TV avayKaia TANPO@opia yia va avayvepiost Tt ammrteital yia ) Snmovpyia plag
OV YKEKPIIEVIIC K600 ¢ €VOC MAPAYOIEVOD AVTIKEIEVOD. LooxeTi{oviac avti) v IANpoQo-
pla pe xabe mapayopevo aviikeijievo, OAa Ta avuikeipeva pnopovv va tomofetnfovv péoa
oe pia 6efapev). Etop omorabnmote otiypn o xpnotng xpetaleta éva ovykekpipévo (1) éva
ovpfard pe avtd) nmapayopevo avuikeipevo, 1o DSEE pnopet va edéyEer avtopara my vpmapéy

tov oty 6efajevi), onoTe, AV PIAPXEL AMOTPENETAL 1) €K veov Snpmovpyia tov. O xpnotng bg
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xperaletan va yvopiCel 011 10 ovyKekpipévo aviikeipevo vidpxetl - 1o DSEE xdavel 6ho tov
gheyxo Paoiopevo oty NANPOPOPia KATAGKEDT|C IOV HAipvel Ad avTOV Kl 0T1C DIIAPXOVOE G
ypappec Stapopemonc. Me avtov tov Tpomo eAATOVET 0 XPOVOC MOV AMMTEITAL Y1 com-
piling xm avaxpnoponoteita epyacia mov exet 161 yiver. Ovomotikd, 1o CM ovotpa yve-
piCer toc va avabnovpynoet, pe axpifera ka BEATIOTO Tpomo, jiia ovyKekpipevy exkboon

TOV MPOIOVTOC.

3.1.11 TI'vopiopata (Attributes)

To ovompa Adele yewikever tic évvolec e anobnkne, poviéhov cvomATOC K ypap-
e Srapoppwonc xpnomonowvrac pia Pdaon ebopevov ka Svvardintec povieAonoinornc
bebopevov. Etop 1 amobnxn yivetam mepiocOtepo OVIOKEVIPIKI] KW O XpHoTNC PIOpel va
neptypaget £va ovotnpa (mpoiov) pe opovg evoc povieion Sebopevov. L ovoia, ta e€ap-
mpata £voc mpoiovioc opiCovian ¢ avuikeipeva e Baonc Sebopevov pe yvoplopara xa
oxeoelc. Ta yvopiopata eivar minpogopia mov opiCetar amd Tov Xp1oT1 OXETIKI 1€ £va avTt-
Keipevo, yia napdbetypa, 1o aviikeipevo A eivan £va map ayojlevo aviiKeilevo KataAANAo yia
VMS ovotmqpa. O1voxéoeic opiCovv eaptioeic petald tov aviKepévmy, Onec, T0 AVIIKETIEVO
A gfaptarar and 1o B. Etop o xprjotnc pmopet va neprypdpet pia S1apop@mon amo Ty amoyrn
TOV XAPAKTNPIOTIKOV TOV AVIIKEIEVEOY K OX1 A0 TV Aoy ¢ o0vHEonC ovyKeKpiievmy
exbooemv Tov avnikepévov. Anhabl), pe 1) Xp1on Kavovey emMAOYNC Kl IEPIOPIOROV YOPE®
amd Ta yveplopara, 1o ovotnia propet va ovvléoet pia xatdrinin Stapopgoorn. Me avtov
TOV TPOIIO, 0 XPIOTHC LIOPel va opioet £va mpoidov oe £va venAodtepo eminebo agaipeonc (Kkm

Ox1 povo pe  popen) plac Aiotac apxeiov).

3.1.12 E2eyxog Xvvéneiag (Consistency Checking)

To Configuration Management Assistant (CMA) enavfaver  poviehonoinoy Sebopeévav
yra configuration management pe v mpooBrkn oplopevev KAUOE®V YVOPORATOV Kt
oxeoemv, otic onoiec Paoiletan to CMA yia va ghéyfer km va amogaociost xatd mdoo pia
Srapopgmor (n omoia eivan £va oD voro avtikepevev) eivan éykopr. H eyxvpdmra éykeirta
0TO 0Tt OAa ta avuikeipeva oty Stapdpemon pmopovv va cvvbvacodv yia v KAataoKevn
evoc opbob ovvorov, 6naadi vmapxel ovvéneta petald tove. O1 KAAOEIC TOV YVOPIORLAT®VY
AVTUIPOOMIEDODY XAP AKTPIOTIKA mov opiCoviar amd 1o Xp1oty ovpnepriapfavoviac mepio-
popovc, kabopiopone nmv ka exbooeic S1apopemocmv. O1 KAAGELC TOV OXE0EMV AVTUIPO-

OMIEDOVY OXE0EIC : OTOIXEIWV, JEAMV, AOYIKIC KM KATPOVORNOMANG e£APTNONC, OV VENEIAC
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Kat ovpParomrac. Avtée emrpénovv oto CMA va efaogpaiiost 6Tt dAa ta péin v avit-
KEWIEV@OY £X00V oL PPatd XapaxTploTiKA K 0XE0E1C, 0TO OXNAATIONO piac 61ajop@mornc.
Yoykekpipéva, 1o CMA ghéyxer xa anogaoiCel 1o Katd mdéoo 61dgopec H1apopemoetc eivan
OAOKANP@IEVEC, OVVENELC, OA@Eic K meptAajifavouy Ti¢ 0motéc ekbooe1c. Me 1o oxnpatiopo
piac Srapdpemonc, 1o CMA pnopet va npood £oet ta xap akplotikd m¢ ot faon 6ebopévev
tov, ondte Hrabeter (to CMA) apxetn) mhnpogopia yra va réyEel m ovvénera ¢, oe pia
PETAYEVEOTEPT] XP1|OT] AVTIC 1] THRAT®VY TC. Etop o xpnotne pnopet va faciotei 6to ovotmja
Yia TV avayvepion oD venEimv Kal T 00 VIIPI0l] T OV VENE1AC Katd 1) Snjovpyia K v

AVAXP1OIOI0IN0T H1APOPPOOEMV.

3.1.13 Xowpog Epyaciag (Workspace)

To obotnua shape ovvbvdler Ti¢ £vvolee ¢ amobnKnC, POVIEAOD OLOTHIATOC, YPARRIC
Srapoppwonc kar Sefapevic avnikepévov Km mpoofetel 6’ avtec TV £vvola ToL X@®POD
gpyaoiac.  Xmpor gpyaoiac avikovv oe kKdabe xpnotn ka eivar oxebraopévolr mote va
epmobiCovv Tovg xp1otec va avaxkatevovial otn Sovield drimv. O xprnotnc opiCel £va Xmpo
gpyaoiac, o omoio¢ eival oxXeblaopevoc va avTmpoomIensl Jid GUYKEKPIREVI] KATAOTAON
piac Srapdpgmonc, ka swopyel apxeia and v kevipikl anofnkn. OAn 1 epyaoia, oneg
10 ypayyo kodika xam 1o compiling, pmopel va yivel péoa oto X®po epyaciac Xmpic va
ennpedalel onbnmote amod Goa X0V KAvel ol dAAol Xp1joteg otove Sikove toue xmpovce. Otav
o xp1iotyc Tehaiwoel g addayéc oty Srtapopgmor, xa agod eykpilovv, efayeta (1 Grapdp-
@wo1 ) Mo oty KEVIpIKI] anofnky.

O xmpoc gpyaoiac 6ev eivan éva ando directory agov mapexovia SvvatodTTeC £A&YXOD
ekbO0oemV 1E00 08 avTOV K OX1 POvo oto yevikd eminebo ¢ xowic amobnknc. Emumiéov,
povo o xprotne 1) xaboplopévol Xp1oTeC, ODOXETIONEVOL 1€ TO XMPO EPYAOIAC IIIOPODV v
¢xovv mpoofaorn oe avtov, Ka 1 npoofaoy o pia Srapdpemorn yivetam povo jpeca amo £va

X®OPo epyaciac xam ox1 anod onowodnunote directory.

3.1.14 Awgavy Ogn (Transparent View)

To ovotnpa Gypsy enavfdvel v £vvola Tov Xmpov epyaciac e pia anofnkn Siagavne ognc.
Avto onpaivel on o xprotng fa pmopei va 6e1 peoa 0to xwpo epyaciac povo ¢ ekbooe1c TV
apxeiov yla 1 onoieg evbragépetan (6ndadn, 1) emioyn v ekbooemv yivetwm Sdipava), eve
OAec o dhdec £x600g1C givan Kpoppévee, av Ka vidpxovv. Etop o xeopoc epyaciac poidlet

pe pia ewbwevpévy anobnkn yia to xpnoty. Ta apxeia mov avakaiodviar armd v Kvpla
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anofnkn tonofetovvia 6TO XMPO £PYACTAC K EKX@PELTAL 0TOVC XPNoTeC Mpoofaoct og avtov,
OIOTE OTNV P AYPATIKOTITA, TC APXEid AVIKODY 0TO XMPO £PYAciac IMov Ppiokovial Ka OX1 0€
£va Xp1j0T1), 0 OMOI0C PHOPEL VA IMAPEL £Va OTTYPIOTUIO EKOO0E MV, APXEIOV TOMK®V 0TO XHPO
epyaoiac. H ovopaoia tov apxeiov eival tomki ka ox1 povabiki kabohikda. H Swpavy ogn
Spa oav pia tomxi anofnKn Ka oav pnxaviopoc Ipootaciac Anevavit 6Tov vIEPROATKO QOPTO

HATpo@opiac Kal o Mpoofaoeic o 1 tomxec ek600e1c apxeinv, mov dev eéxovv eykpibei.

3.1.15 Transaction

H ¢évvola ¢ transaction oto NSE givan pia enadvfnon tov evwoiov 100 X@pov £pyaciac
ka e Swpavne ogng.  Exgpdler pia povaba epyaoiag xm vmootnpilel :  amopdoveon
MC EPYAOIAC TOV XPNOTOV, AAATAemOpdoeic petald Toug, oVYX®MVEDOl] TOV AAAAY®V MOV
BaoiCoviar oty Sop1y tov ovoujpatog (mpoiovviog). H transaction amotedeita amod éva me-
OLBGALOV, TO OMOI0 MAPEXEL TA YVOPIOPATA TOV XMPOV gpyaciac K e Swagavne ogng, K
£Va ODVOAO EVIOA®MV, Ol OIOIEC AVAIIAPIOTODY £V IPOTOKOAAO MOV XPIOPIOMOIEITal Yia TO
ODVTOVIONO TV £VEPYEIOV PeTAlD XPNOTMY KA Yyid VA eKQPAOEl TNV EMKOIVOVIA AOY® TOV
npaypatkov ahdayov. O xpriotec epyalovian avefaptta, kabévac oto nepifdiiov tov,
arrdloviag ta 6ra 1) Sragopeikd Koppdtia tov Ipoidoviog, Ka Imopody va TPOIMONOU|00 DV
mv amofnxk, mpoodetoviac pia vea ¢xkboon evoe apxeiov mov aiiale oto mepiBdiiov mov
Sovievovv. To NSE Ponfda oty cvyxevevorn tov addayov otnv amodnkn, aiid sA&yxel
av auto MOD LIAPXEL, TNV MAPODOA OTIYHI, ODYKPODETAL Pe TIC veéeC addiaysc. Av vmapxel
ovyxpovor], 1o NSE eifonmotel 1o xprjotn oxetkd jie ta npofAnpara ¢ ovyXmvevone Ka
napéxel forfera yra my e£dheyn 1@V 6V YKpPOLOEDY.

Onm¢ o1 Xp1j0Te¢ PIOPOLY va TPOMOMOU|cOUY TV amofiKn pe T GUYXOVEDOL] AAAAY®V
annd To X@PO £PYAOLAC, PIOpody va CNTI00vV va 0D YXOVEDTODY 0TODC TOMIKODC TOUC XOPOUC
gpyaotac dhec ot ardayée mov eywvav ano evav dhio xpnoty (o omoiog pmopel va £xel 116y
tpononouoet v anofnxkny). Me avtov tov tpomo, 1 transaction Hiver  Svvarotra o

opadec va arrdalovv ta i61a 1 ovoxen(oOpeva KOppdaTia Ton npoiovioc.
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KegpaAawo 4

Yvotnuata yra Software

Configuration Management

Yto mponyovuevo Ke@dhmo pianoape yia my e£e¢hén tov SCM xa ) Xopioaje o Tpelc
TEXVOAOYIKEC YEVEEC. LTO MApOv Ke@dhwmo Ba e£etdoovje avaAvTiKA £€va avTIpoo®IEDTIKO
ovomqua an6 ke yeved. Etop and my mpot yeved Ba Sodvpe to RCS/Make, yiati ot
eVIOLEC K yevikotepa 11 6raxeipion ekbooemv tov RCS amoteiei t Baon yia 0ia oxebov
Ta enopeva ovotuara. Amod 1t 6evtepn to Gandalf, yiati map’ 6o mov £xel tove 16100¢
nepimov nmpooavaroAtopovg jie to Cedar, mov onmc eibape eivan £va amd ta mp@TA OVOTHRATA
nov gwopyovv my £vvota tov Movighov Xvotnparoc (evomrta 3.1.7), anotelel vnepodvoro
tov. Tehoc, and v tpity 10 shape yiari, npotov o oxeblaopoc tov éxet emnpeaochel and ta
DSEE xam Adele nmov givan 6vo ovotipata jie moAd onpavuko poio otnv e£ehifn tov SCM,
ka Sebtepov, yrati eixape oty Sdlbeon pac evav evpd apipd and Snpooevoerg (oe oxéon pe
Oha ta dAha ovoTpaTa MOV AvaPePORAoTE) oXeTikee e to ovotnpa shape ([31], [34], [35],

[36], [37]).

4.1 IIpoty I'evea (RCS)

Baok1 Aewtovpyia tov RCS (Revision Control System) ovotjpatog eivan 11 Sraxeipion
opabev exbooemv (0 dpog mov xpnomonoeita anod tov Tichy eiva revision groups). Mia
opaba exbooe@v etvan £va 00 VoAo amd apxeia Keypevov (0 Opo¢ mov Xpnomonoteitm eiva re-
visions) ta onoia efehiooovia 1o £va anod 1o dido, Snhabiy, éva véo apxeio, Ba mepiexer tig
aAAhayéc MOV X0V Yivel 08 KAIo0 aAdo, mahidotepo, apxeio ¢ opadac. To RCS opyavmver

1ic ekbooe1c o yeveoroyikda 6&vbpa, omov pia xavovpyra £kboon pmopei va Sypovpynfel
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pe v tpomomnoinorn pac 161 vadpxovoac. Extoc and t Sraxeipion opdbmv exbooewv, 10
RCS napexer Aertovpyiec emaoync yia ) ovvleon Siapoppmoemv. Avto 1o emroyxavel oe

ovvbvaonod pe 1o Make.

4.1.1 A¢vbpo Exbooewv

Onoc simape oty mponyovpev napaypago 1o RCS opyavover tic exbooe1c evoc otoixeiov og
éva 6&£vbpo mpoyovev, 1o onoio xaraokevdleta e Xp1o1 Tov pnxXaviopod ewoayoyng (check-
in). Eva 66v6po exbooemv amotedeita anod tov xoppo xa ta xiabid. H npoty éxboon eivan
1 piCa tov xa @éper, ovvifog, tov apBpd 1.1 - o1 exbooeic (xkopfor) mov axokovBovv xm
Bpiokoviam nave otov xoppd maipvovv tove apifpove 1.2, 1.3 x.An. To npeoto nebio oe avt
my apifpnon ovopdletar apipoc éxboonc (release number) xwm 1o Sedtepo appoc emuébov
(level number). To ovompa (K oV YKEKPIPEVA O PHXAVIOROC E10AYOYIC) avEdverl avtdopata
povo tov apipd emmnebov. O apBpoc éxboonc ahdaler povo pe mapépfaon tov Xp1oty.
Eva RCS 6¢vbpo, omwmc eimape, €K10¢ amd TOv KOPRoO pmopel va £xel Ka KAadiud, ta
OIoiC. AVAITDOoOVTAL amd Tove KOpPove tov kKoppov. Ta xAiabid xpnomevovv oe Sidpopec
HEPUTTMOELC, ONKOC yia mapdberypa, otav B&¢hovpe va Tpomonou|co vjie, OX1 v TeAevTaia, AAAC
Kamota maiidtept) €K6001) evoc otorxeion 1) otav B&hovpe va Hiepevvijoovpe jia HragopeTik
viomoinor, mapaiinia pe mv xopra ypappn avanténe. Eva napaberypa 66vbpov exkbooe v

tov RCS napovopiCetan oto oxnpa 4.1.  T'ia v apibpnon tov exbooewv mov Ppiokovia og

1121 1122

11 12 13 21 31

1111 2111

Yxnpa 4.1: Eva RCS povigdo

KAabid mpootifevia airor 6vo apiBpoi, anod tove omoiove o npOTOC SNA®veL Tov apiBpd tov

KAaboh K o 6e0tepo¢ 11 oe1pd TV eK6O0E®V, MOV PPIOKOVIM 0TO CVYKEKPIPEVO KAADI.

KdaBe xopfoc o’ éva 66vbpo ekbooemv anotedeitan amo ta akoiovda yvepioparta : k6001,

NREPOINVIA K MPa £10ayDOYNC oty anodnky, dvopa ovyypagea, pia JKpt meptypagr) 1o

MEPIEXOPEVOD TOV, KATAOTAO1 Kt To mpaypanko keipevo. Oda ta yvopiopata kabopiCovia
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m ottyp1) mov 1 £kboon ewopyeta oty anodnky (pe tov check-in pyxaviopo). To yvopopa
Katdotaorn vmobnimver v Katdotaor ¢ eéxkboornc, Kxa tifetan avtopara oty kardotaon Exp

(experimental). O xpriotne pmopei apyotepa va my aiddfer emAEyoviac avapeoa oTic

Test (tested), Rel (Released) xa Fail (Fuailed).

IMa va éxer mxpotepn katavaioon xopov, 1o RCS anobnkever tic exbooeic oav déhta
L 6nhabn xparder povo tic Sragopéc petald exSdoemv tov 1610v otoixeion. To obompua
Sraovvbeonc pe 1o xproty xkpvfel ohokAnp@TIKA T0 yeyovoe ot to RCS givan viomoumjevo
pe 6ehta. Mia 6¢hta eivan pia akorovbia and evioréc mov petarpemovv evav oppabd xapa-
Kupov oe evav adro. Ot 6&¢hta mov xpnopponoovviar and 1o RCS GraxepiCovian ypappéc

XAP AKTI POV, OMOTE O1 IOVEC EVIOAEC IOV EMTPENOVIA VAL £10A YOV Kan Sraypagn ypappov.

To kAaoo mpoPANpa mov MPOKDITEL PE T Xp1jo1) HEATA £1van OT1L £VE EAAATOVETU O XDPOC
nov xpnoponoteitar, avéavetar o xpovoe mpoofaonc. To RCS avupetoniCer g 6¢dta pe
tov axoiovfo tpomo : 1 tehevtaia £kboon otov Koppod amofnkevetm avemagrn. Olec ol
daihec exkbooeic tov xoppov amobnkevovia wc avtiotpogec 6¢dta. Mia avtiotpogn 6&Ata
HEPIYPAPEL IIMC PNIMOPOVPE VA MAJE MPOC TA IMO® OTNY 10TopPia aAvamtuéne - mapayel v
embBopnt éx6oon edv epappoofei oto 61iboxo avtc. Avtifeta yra ta kAabiud, xpnopionotet
npoc ta gpmpoc 6ehta. H Snmovpyia piac ékboonc oe xAabi yivetan ¢ ef1jc : emaAgyel v
tehevtaia k6001 0T0v KOpRo, epappolel avtiotpogec 6&ATa péxpt va @taost oty k6001 TOL
KOPRoD IOV avijKel To KAabl Ko oTn ovvéxeta epappolel mpoc ta epnpoc 6eATa yia va mapet

mv emBopny £xdoor.

Olec o1 exbooe1c evoc otoxeiov anobnxevovia oto 610 apxeio (RCS apyeio) xa yia va
eplopioe1 10 00 pd TV apxeinv oto directory mov epydletm vag Xp1otng, OAa ta RCS opyeio
pnopovv va tomofetfonv oe éva directory, mov ovopdletan RCS, xa o1 eviorég tov RCS

PAXVOVV MP®OTA 08 avTto yra RCS apyeio.

To RCS éxe1 emione 1 Svvartdmta va "kieilbovel” eva apxeio, 6niadi), av évac xpnotng
Tpomomnoiel pia €K6001 £vO¢ 0ToXelov O pmopel Kat £vae AAhoc Xp1oTnC va KAvel aAhaysc
otnv 161 exboorn, mapd povo av o mpmtoc Efexierbmoel” 10 apxeio. Téhocg, pmopei va

oV YX®VEDOEL GO €KEOCEIC £VOC 0TOIXEI0V, 08 0XE£0T] I€ £VaV KOWvd IPOYOVO.

Mia d22n texvirt) anobiixevorn ¢ exbdoemv (mpoteivetar and tovg Katz xa Lehman oto [25]) xpnojponotet
Sopgc amobnkevonc mov Baoiloviar oe B-6£vbpa, yia v xebkomoinorn exkbooemv o¢ " apynukev” apxelov
Sragopav.
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4.1.2 Configuration Management

IMa 1o xepopd tov SCM, 10 RCS mapéxer éva ovotnua Sraovvéeone pe 1o Make. Mia
HEPTYP APT] TOV OV OTNIATOC Mov §EA0vjiE VA KATAOKEVACOD]IE £lval £va 6D VOAO ammd ekbOoE1C,
OV avIKOVV 0g Hlagopetikec odbec exbooemv. Kdabe ékboon emagyeta pe Pdon éva 6O voro
and kprpra. Ot pnxaviopoli emhoyic faoiCovia ota Xapaxkmmplonkda : £kb6oorn mov opiCetm
amd 1o XP1oTI], KATAoTaot), OVOa ovyypagsa, njiepopnvia, opa ka npoxabdopiopévn ékboon.

IMa va emrevxfel 1 ovvepyaoia RCS xam Make, 10 Sediepo éxer emavfnbei pe éva
pnXaviopd pe tov omoio, Otav eva apxeio mov mpenel va enefepyaofel 1o Make Gev etvan
oto mapov directory, 1o emigyel ano to RCS directory km ot ovvéxeta extehei ) Crovpevn
enefepyaoia. O1 mapdpetpol emAOyIC IOV XPINOPIOHOI0DVIM Y1 TOV AP ANAVE PUNXAVIORO
RIopovv va mepdoovv oav napdjetpot oto Make 1y va tomofetnfBoov an’ evbeiac oto Makefile.

Av dpo¢ 10 apxeio etvan mapov, 1o Make ayvoet eviehoc 1o avtiotoixo RCS apyeio.

4.2 Aesotepn I'evea (Gandalf)

H epyaoia Gandalf ( Gandalf project) napéxer éva 060voho PHXAVIOR®Y IOV XPLOFHOLOIODVTM

2 1a omoia ovvbvdlovv xm TIC

yia va mapayovv mepifdiiovia avamtnéne Aoylopikon
§bo évvolec : Tov mepiBdilovioc mpoypappariopon 2 xa Tov mepiBdAilovioc avamtoinc
ovorquatov . H Snmovpyia evoc ovotrpatoc oto Gandalf amotekeitan and Sho xoppdnia -
HEPTYPAPI] TOV AEITOVPYIDY TOD OVOTNIATOC KM €A8YX0 TV €KO6O0E®V Tov ovotipatoc. To
nepAAiov, 1£0A 0TO OMOI0 MAPAYETAL TO OVOTIA, EAEYXEL TI] ODVENELA TOV HEPTYPAPRDV
TOD GUOTIIATOC, MAPEXEL AVTOPATY AP AYOYI] TOV £K6O0emv Tov, Sratpel T ovveénela g
KATAOTAONC TNC £pYaoiac Kal eyyvatm KataAinin npoofaoy oty faon bebopévaov avtic.
Exovv oxebiaobel kan viomowfei apxetd mepifairovia Gandalf. Tpia amd ta mo
onpavuikd eivan : 10 Gandalf Prototype (GP), éva okoxinpopévo Gandalf mepiBaliov
avamténe royopikov, 1o GNOME, éva obvoro and mepifdiiovia mpoypappaticpond mov
xpnomponounfnke yia eknabsvtikove rAoyove xa to SMILE, éva cowtepikod mepifdiiov

avamtoéne ovotnuat®v mov Pondd otov £Aeyxo nnyaiov Kmo61Ka K 011 Sraxeipion epyaojmyv.

Y ovvéxeta Ba avakvoovpe to nepidriov tov Gandalf Prototype (GP).

2Baojkog 0tdxo¢ £v0¢ mepiBaiioviog avdmméng Aoyonikod (software development environment) elva
va mapexel KatdAinin vmootnpi€n, eote va amiomoubel  Sradikaoia avant&ng tov.

3Mep1Bariov mpoypappationod : S1eKOADVEL TNV £pyacia TOD IPOYP AR[IATIONOD.

HMepiPardov avamméne ovompdtev : meplopilel to Padpo mov pia epyacia mapayoync Loylopukod
efaptdtar and myv kadn 8€inon v pelov e opadac epyaciac.
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4.2.1 XVotnpa EA¢yxov Exéooewv

To obotnpa eAéyxov exbooemv mov xpnopponoeitar 0to GP vmootnpier 6vo otoxovg : mepi-

VP a1 ODOTNRATOV KAt avtopaty Snpiovpyia ek6O0emv cOTRAT®Y.

EkdooelC

BeATiwpeveg EKOOOEIC

Yxnpa 4.2: Aopéc edéyxov exbooswv oto GP

Ta xovtd, mov ovpforifovia pe teTpdymva, empPdriovy pia devbpoeidn Sopn otnv meprypaen ovotpat®y
oto GP. Ta otowxeia, mov ovpforifovia pe KOKAODE, AVTIOTOLXODY GTODE OPLOJODE OTOLXEIMV TPOYPAPPATOV.
Kabe ¢va amd ta otowxela pmopel va vionownfel oe Stagopetireg exbooerc. Kdabe exboon pmopel va mapdyer,

péoo Sraboxikmv allaymv, Xpovikd, £va o0voko and Stackevaopeveg ek600E1C.

H neprypagn evoc ovotparoc hoyopikon oto GP amoteieitan amod éva otanko xa £va
Svvapkd tpnpa. To otatkd tpnua givan 11 meEPypa@l 1OV ouOTNRATOV 610D vieoC OV
otoixeiov Ka kabopiCel no¢ Sipopa xoppdnia - onwc Sebopéva, opropot nwv, hiepyaoieg
- pmopovv va xpnomonowmfovv oe dria otoixeia. To Svvamxo tpnRpa eiva 1 apnpnuevy
neptypagn ¢ ovvleonc evoc vmoovotnaroc, Sniadi), 6ev yiveta ava@opd 6& GV YKEKPIPEVEC
exbooe1c oToXeimv.

Mia neprypagr ovotuatoc PaoiCeta oe Sidgopec &vvoleg, amd T omoieg xabe pia
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opifetan oav éva koppat g agnpnuevne ovvialne tov GP. Ta xovnd, opora pe ta di-
rectories ota mapabooKd oVOTNIATA APXEIOV, MEPIEXOVY Pia oVAAOYI Amd AAAa KODTIG
kar otoxeio. Ta otowxeia mapéxovv eva ovotua Stacvvbeonc, mov anoteieitm amo va ov-
voho mpobraypagemv Suvatottev Ka eva o0voro exb0oe®v (versions) mov VAOLOWVY AUTO
10 ovotnpa 6racvvbeonc jie Stagopenikone tpomovce. Kdabe ékboon amoteheitm amd &va ov-
voro Hraokevaopévev ek600ev (revisions), ol omoiec pe T 0E1PQ TOVE AVTIOTOIXODV OF
pia mpaypanki viomoinon tov otowxeiov kw etvan apetdfinteg (6ndabn, av 8&hovpe va
Tpononoujcovjie pia Staokevaopevy ékboon - m.x. 61ophwon evoc Aoyikov Adbovg - mpéme
va Snpovpyroovpe pia vea Staoxkevaopevn exkboorn, mov Ba mepiexer my ariayn. [a va
ANY yivetm omatdil Xopov O KOwoC KMOIKAC MEPIEXET POvo 0 pia amd S1a0KeDAoPEVEC
exbooe1c). H Sevbpoeibiic bopn tov xovtiov ka tov otoxeiov, pali pe mw Sibidotary Sopn

TV eKk600E®V Kl ToV H100KEVOV 1ECA 0€ £V OTOIXEI0, @aiveta 010 ox1pa 4.2.

Test

Yxnua 4.3: O ypagoc tov ovotnparoc Test

Y10 oxnpua 4.3 napovopilletar to ovotnpa Test pe v napandve Sopr). Amoteisita amod
tov tno TypeTl, m 6wabikaoia ProcPl xav w petafant) VarV1. Méoa oto otowxeio
ProcP1 pmopei va yiver emaoyn) petalo 6vo bvvatov exbooewv, tov ImplA xw ImplB, xwm
yia 1o ImplA pnopovpe va emasfovpe petald 1piov 61aokevmv.

KdabBe exboon evoc otoixeiov mpémet va vionoel axpifomc 1o 610 ovompa Stacvvbeorc.
Aobévtoc avtod tov meplopiopon, o1 ekbooelc evoc otoixeiov avukabiotavia iow¢ avbaipeta
Ka mpenet va ennpealoov povo v amoboon tov ovomparoc. Mia dAlin ovvémeia Tov
HEPIOPIoOL givan OT1, av tpomomofel 1o ovotnpa Sracvvbeonc evoc otoxeiov, mpenel va
Snmovpyndet éva veo otoxeio, mov Ha £xel éva veo ovopa xwm mpenelr va 6odovv yi avto,

pia 1) IEPI0COTEPEC VEEC DAOIIOM|OEC.
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To GP, emmA£ov, H1evKOADVEL TV EMEKTAOT] K TPOMOIOIN0T TOV GVOTNRAT®OV H1a00vHeoTC
EMTIPENMOVIAC 08 DAOMOUOELS OTOIXEIMV VA XPIOJROIO0DY SuVATOTNTEC MOV £X0VV oplobel og
dAha otorxeia. Avtd emyxdaveta jie 10 H1axXOPOPO PETalD vAomoujoewv (AVTIoTOIXODY 0TI
naparlayée exbooewv (variants) v AAAOV oVOTHRATOV) KW ovviéoewy (AVTIOTOIXODV 0TI
exb0oe1c Grapopewoewv). Mia vionoinoy eivar, ovoonikd, £va nnyaio mpoOypappa Iov
opiCer pnpata kKA yra OAec Tic Teptypa@ec dSvvatot v, oto obotnpa Stacdvbeonc Tov
otoixeiov. Mia ovvBeon meprypdgetar amd ) AMota 1oV 0ToXeiov 1] eK600E®V OTOIXEIMV IO
1a omoia ovvrtifetar. T'a mapaberypa, av vmobécovpe 611 10 oTO1XEI0 M MMApEXEL TO GUVOLO
Svvatotov (f, g) xa 1o otowxeio N 1o ovvolro (h,k), i ovvleon C = (M, N) Ba eivar pia voppny

¢xboon evoc oToXeion, mov pnopei va napexel 1 ovvoro Svvatotqiov (f, g, h, k)

Onoc avagépape mponyovpevac, o He0TepoC 0TOX0C TOV GVOTIATOC EAEYXOD EKOOOE @V
glvan 11 avtoparn Snpovpyia eKTEAEOI®V eK6O0E MV OVOTIATOV.

O xprotnc prnopet va Snpiovpy1oet £va vILood oA £@appoCoviag ia eVIOAL 08 £va 0TOol-
xelo, pia ¢xkboor 1 pia Sraoxkevaopevy exboorn. I'a va extedeofel 1) eviodn] oty mepintoon
mov SnAe@vetal povo To 0TOIXEl0, K OX1 Jlia ovyKeKpieviy eéxkboon avtov, Kabe otoixeio
opiCerl pia ano g exbooerg v w¢ My xabiepwuévy (standard) exboorn. O xpnotye pmopet
va ahhd€el avtov Tov oplopod, aiid mavia mpémel va vmapxel pia. Etop xkdbe gopa mov 1
Siepyaoia Snpovpyiac v OVOTHIATOC OVVAVTA TO OVOA £VOC OTOIXEIOD, IOV OV IPETEXEL
OTIV KATaOKeD1] Tov ovotuaroc, fa emisyer v kabhepopévy eéxboor avtod tov 0TOXEIOD.
Opota, xdBe viomoinon npénet va £xel pia kabiepopevy Staokevaopsvy exboorn. Av topa,
gvac xpnotnc Oeher va xprnomonoujost ekbooeic 11 Sraokevaopévee ek600e1C, H1APOPETIKEC

and ¢ xabiepopevee, pmopel va ¢ opioet péoa oe Alotec K ovvlsoeic.

4.2.2 Kataokevon Ipoypappatov

H xataoxevn npoypappdtov oto GP otnpifeta o tpeic PeATioosic Tov KUKAOD KATAOKEDTC.
Ipotov, n xpron xeypevoyphpov ALOE [39] pewwver 1o xpdvo km v mpoondbera mov
xpewaletan yra va mepdoel eva npoypappa ano tov compiler.  Agbrepov, meplopiletan 1
biepyaoia ovvbeone otic tpomonowmpuevec Hradbikaoiec. Tpitov, mapéxetan vmootnpi€n yia

debugging oe eminebo mnyn|g.

To Baoiko npdPfAinpa t@v aATA®v Keylevoypa@mv eival 1] YyeViKOTTA Tovc, mov Hev toug
emipeénel va xatahafaivoov ta avuikeipeva mov xepiCoviar. Ma mapaberypa, av xdmowoc

ypawel ta ypappata *b”, "e”, ’g”, ", 'n” 010 MANKTpoAOY10, O Keevoypagoc bev Kataiafaiver
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om mpokertan yia pia A&En xAedi, n omoia mpémel va £xel pia aviiotowxn Ae€n kAeibi mov
Ba Sniovel to t¢hoc. Amd v adin mievpd, evac keypevoypagoc ALOE Bonfd to xpnoty
va Kataokend(el mpoypappata onjgova e T ovviakTiKi 6o ¢ yA®ooac IOy XpHoio-
notei. Etop eivan abovaro va mapaxfBoov npoypappata mov dev eivan omotd ovviaknikda. Ot
evioréc 1wv ALOE kewpevoypdgov BaciCovia otic xataokevée avantuéne Loyiopikon (onec
: Enlooe1c YAOOO®V IPpoyp ARRATIONoD, Al0Te eA£YX0D IPOOS Ao Kat THIIOT OTOWXEIOV) mapd

0& YPAPPEC KA XAP AKTIPEC.

To npofinpa mov eppaviCetan pe v avdyxn snavainync mce Stabikaoiag ovvbeong Km
Snmovpyiac pac véac ektedéomng £k6001C £vOC GLOTIRATOC, av £va aImd Ta OTOIXEIA TOD
tpononofet, avtpetoniCeta oto GP e ) xprjon apetafintov Sievbvvos ov yra Stadikaoisg
peoa oe otoixeia. Kdabe otoxeio £xel éva Siwvwopa ewoaymyrc, mov mepiexel pia Oeon yia
kabe Grabikaoia mov avtd 1o otoxeio mapéxel oe diia. Efo amd éva otoixegio avteg ol
Srabikaoieg etvar yvwotéc ano pia xabopiopevy Bon oto Sivvopa swoaywyne. Avtd emt-
penel petagopd 1v Stadikaomv, xopic va ennpealovial o1 ava@opec og avtee amd dhda
otoixeia. To mepiexdpevo piac Beonce oto Sivvopa ewoaywyne eivar 11 andivty 6evbovon
mac 6tabikaoiac. Etop to x60t0C yia apetafintn ovvbeorn eivan pia épjieon avagopd otn

pviun o xabe kAinon Srabikaociac.

Tedoc, mapéxovian eviorec yra debugging, pe m¢ omoiec o XproTne RIOpel va omoet
KATAOTAOEIC £VOC MPOYPAJLIATOC, VA APXIoEl TNV €KTEAE0]] A0 Pia ApX1KI] KATAOTAOI 1| va

Eavapxioel and pia xaraotaon mov exet 1161 kpatnbei.

4.2.3 Avaxeipwon Epyaopov

H lewovpyia e Swaxeipone epyaomv oto GP eivan va eyyonbei myv axepaoma
m¢ mAnpogopiac mov oxetifeta fe TIC KATAoTAOE1 avamtnéne evoc OvOTRAToC Kl va
efaoparioel v npoofaon og avti.

[Ipotapxixd, 1 6taxeipion epyacpmVv GUVENAYETM TNV MEPIYPAPL] EVOC GUOTIIATOC OF
vPnA0 eminebo, 1 omoia ek@paletar pe Opove KOV, otoixeimv ka ekbooswv. H mepr-
VP Q@1 OVOTIJLATOC EMEKTEIVETAL JIE€ OPIOPEVA AVTIKETIEVA IOV £ VI PETODY E101KA TO OKOMO TG
Sraxeiprong epyaoimv. Ta mo onpavuka avtikeipeva avtod tov eibovg etvan 1 Alota modoBaong
(access list), pla mpoox oddnpevy oe kibe KOvTi, Kt TO 10TOQS Staoxevaouévay exdéoewv (re-
vision history), éva ovvbebepévo pe xabe xouti, £va pe xdbe otoixeio km éva pe xabe £xboon

otoixeiov. H Atota mpoof aonc evoc Kovtiod meptypdget ta Skadpata tov Ipoyp ApjiatioTtmy
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nov xepiCovian 1o xovti. Ta mapdberypa, évac amhde xprotng, mov meprdapfavetat oty
AMota npoofaonc evoe kovtod, propei va Stafaler minpogopia Kxa va eKteAel mpoypappara.
Ano wmv diin mhevpd, £vac LIEP-XPNOTIC PHOPEl, VA TPOMOMOIEl KODTI Kl OTOIXEId MO
MEPIEXOVTAL 08 £va KovTi, va Sraypdgel mAnpogopia xa va adidler ) diota mpdofaonc. Eva
10T0p1KO Hraokevaopevic €K6001| ¢ €ivan i 00 AAOYT| PIVORAT®OV, TAE VORI JLEVI] XPOVOAO YKL,
omov oe Kabe pvopa meptypa@ovia €v ovviopia ol aiiayéc mov eywvav. Kdabe prvopa ei-
val Xpovoroynuévo xka Tonpadepevo” jie 1o Ovopa Tov Ipoypapjlatiots] HOv MPOKAAECE TN
Snmovpyia tov.

Otav pia opaba and mpoypappanotéc epydletar oty oD vHeo1 TOV EMPEPOVE TRNRAT®OVY
piac epyaoiac, vndpxet mOavoOTTa 0p1oJLEvol ard avtove va mpoonadnoovy va Tpononoujco vy
TAPTOXPOVA KAMOO O0TOXEID TOV ovoTIatoc. [a v anogouyr cvyKpovoemv avti¢ ¢ op-
o1c, 1 Sraxeipon epyaoimv tov GP mapéxel éva o0VOAOo €VIOA®Y, OHOIEC PE TIC EVIOAEC
ewoayoylc xm efayoyic exbooewv (check-in, check-out) mov ovvavujoape oto RCS. Av
¢vac xprotne Beher va tpomomo|ogl £va 0TOIXeilo MpEmel va kaver pia "xpatnon” xm va
10 "xkAe1bwoel”. Av éxer mpohdfel xamoloc AAAo¢, Tov emotpe@etal eva prvopa Adbovc,
Sragopenika 10 0TO1XEI0 KALIOMVETM Kl AVITYpAPETAl 0TV IPOoom K1} Tov Pdon Sebopevev.
Otav 1ede1imoetl pe ¢ Tpomomouioelc, pmopel av Béiel, va Kaver Tic ahAayec POVIIEC,
TOnofeTOVIAC TO TPOMOMOMIEVO OTOIXEl0 Mo® otny Kol Paon 6ebopevov. Av be Oéhe,

Sraypdel v Kpamon Ka a@ijvel To 0TOIXEIO 0TIV ApX1KI] TOD KATAOTAOT).

4.3 Tpity I'evea (shape)

To ovompa ShapeTools eivan pia ovihoyr amo epyaieia, ta omoia fonfovv otnv doknony
AMOTEAEOJLATIKOD EAEYXOV IAVH OTIC MEPUTAOKEC TNC Hlepyaoiac ahhaync, KATd TV ILap ayoyl)
EPYAOImMY AOyloikoD.  Amotedsitan amd Tpia pEpn ;o Eva OLOTHIA eALYXOD €KOOOE®V
nov vrnootnpiler oswpraxec (revisions) xwm mapardnieg (variants) ypappéc avantwéng, to
npoypappa shape mov givan pia onpavukda enavEnpevny popety tov mpoypapparoc Make xat
pia Paon avuxkepevov.

To obompa ShapeTools éxer xpnomonowbei kam ota nhaiom mg epyaoiac STONE [37], n
OOl €1XE MC OTOXO TV EVOOIATMON T®V AETTODPYIOV evOC epyadeion yra software confi-
guration management og €va yeviko nepifdiiov, 1o onoio £xel o¢ mpobeon v avfnon g
AmoS0TIKOTNTAC 0TV KATAOK EVT] AOYIOPIKOD K Ty BEATIOON TNE MOWO0TITAC TOV MAP AyOPEVOD

AOYIOp1KOD.
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4.3.1 XVotnpa EA¢yxov Exéoocewv

O1 gvtohéc ehréyxov ekbooewv tov ovotuatoc ShapeTools - poraCovv modd pe avieg tov
RCS - xpnomedovv yia 10 Xepopo norlaniov ek600e@v myainov aikepévov (source
objects) (ovvifoc apxeia kepévon) kabme emone xw MOAAANIAGOY OTOWXEIOV HAPAYOPREVOVY
avukeEvov (derived objects) (ovvifoc mapdyovia and to compiling evoc 1) nepoootépov
nnycaiov avikepévev). Ola ta aviikeipeva anobfnkevovia oty Bdon aviikepévev Ka vIdp-
XOUV eVIoA&C, mov amofdnkevovv 1) avaxaiovv pia ¢kboorn evoc aviikeygvov amo T Pdor,
xepiCovta 1o 10ToPIKO K Ta yveplopara ekbooemv aviikepévev kam e£aopaiiCovv minpo-
@Opila OXETIKI| 1€ Ta meplexOpeva ¢ Paorc.

Ta avuikeipeva givan KATL IAp AXAVe) Ao ApXeia, agod gival Suvatd va tove ekxopifovv
Siipopa yvepiopata (pe m Ponfera tov ovotpatoc Sraxeipione avnkepévov) oneog @ apib-
no¢ éxboone, ovpfolikd dvopa, xardotaon (busy, saved, proposed, published, accessed,
frozen), dvopa ovyypagéa, nEepopnvia Ka opa KAtaokevnc (1) tpomomoinong) xw te¢ioc
Xap axploTiKda mov opiCovian amd 1o xproty. Evvowoloyikda, Sev vmapxer xapia Siagopd
petald 1ov 1161 VIAPXOVIOV XAP AKTPIOTIK®Y Kl avtov Iov opiovia amd 1o Xp1jot), onote,

pmopovv va xpnomonomnfovv kar ta 6vo pe tov 610 akpifoc 1podmo.

To ox1pa opydveoon ¢ Tov epyaoimy mov vnootpiCeta and 1o ovotnpa ShapeTools xdver
éva S1axeplopo petald mpoowmKOv Xapev epyaotac (workspaces), mov AvTIOTOXEL £vAC 08
kabe xproty, ka piag kevipkng anobixne (repository), myv onoia porpdlovia ta pén prac
opadac epyaoiac xam SraxepiCetan o apxnyoc e opdbac. Otav &vac xprotne Beder va
Tpomonow|oel pia £k6001 £vOC avTiKellevov axkoiovdel 10 08 vAPlo MOV IPOAVAPEP APE OTO
ovotnpa Gandalf. IIpoomafei va kaver pia "kpamon” ka va "kAeibmoel” 10 AviKeijpevo.
Av éxer mpordfer xa 10 £xe1 KA1bwoel KAUIow¢ AAAoc, emotpeé@etm eva prvopa Adfovc.
Aragopetixd, to ovotpa (ntd pia neprypa@l) v alAay®v IOD OKOMEDEL O XPIOTIC VA KAVEL
Kat Bter ot Paon v £x6001] TOV AWTIKEPEVOD, MOV MIPe Y1 TPOIMOMOIN0T O XPIOTNC, 0TIV
katdotaon busy. Otav teheiwoet j1e T1¢ ahhayéc, VIOPAAAEL TV £pyacia MOV EKAVE OTOV
apxnyo e opdbac xa eivan mhgov Bepa avton, av Ba 1 extel onote Ba Snmovpynbel pia

véa exboor) oty Paor, 1 Ba v amoppiyper.

Téhoc, map’ 6Ao mov 10 Paoiko epyaieio yia ) Snpovpyia, ovvinpnorn Ka 1o Xe1plopd 61-
AROPPMOEMV elvan To mpoypappa shape, 10 ovopa A&yXov eKEO0EMY EMTPENEL OTO XPIOT),
va 00 vOEcE H1APOPETIKA AVTIKEIEVA 08 Jia H1AIOPP®OT], K PIOPEL VA AvAKATAOKEDAOEL pid

ODYKEKPLEVI] SLapopemo1), amd 11 PAcT AWHKEPEVOY, 1€ J1iA EVIOAT).
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4.3.2 To IIpoypappa shape

To npoypappa shape £€xel oav Kplo 610X0 va ££ao@ahiosl K va OO VINPI0EL TOV EAEYXO0
nave otnv efemén e yevikic dopfic tov e£aptudt®v €vo¢ MOADIAOKOD OVOTHIATOC AOY1-
opxov. ITap’ 6Ao 10 gvpd @dopa Svvatotiwv mov mapexet, ival eDKOAo ot xpron tov. H
PBaox) aniomta tov gpyaieiov exelr kAnpovopnfei and to Make xan etopta apxeia eheyxon
tov shape (Shapefile) éxovv ta 161a ovvtaktikd otowxeia pe ta Makefile. Eva Shapefile eivan
TO KeVIpKO o1njigio, onov amofnkeveta 1 Sopnevi) MANPOPOPia OXETIKA 1€ TO GDOTIIC IOV
SraxepiCetan evac xprjotne, 6naadi, £xel 1o poAo Tov povichov ovotrpatoc. Extdc opog amnd
avtd, éva Shapefile pmopei va mepiéxer xavovee emdoyr|c, opopove napariayov (variant
definitions) - anotelovv T onpavtikotepec Pehtimoeig oe oxéorn pe 1o Make - ka xavoveg
pETATPOMIC.

Meta&p v Make ka shape vmapxetl pia Paopkn) evvoloroyikiy 6ragopd, map’ 6Ao 1mov
N oLVIAEn TV APXEinV eAEYXoD givan apKetd mapepgepiic. Ta ovopara tT@v aviKeévov
mov vadapxovv og ¢va Makefile avagépovian, dpeoa, oe apxeia mov PBpiokoviat 6T0 HAPOV
directory. Avtifeta, 10 shape avagépeta oe a@npnpéva aviikeijieva, Ta omoia IPEMel va
ovvbeBovv oto Shapefile e pia ovykexkpipévy exboon npv epappoofei oe avtd omowobnmote

epyaieio. H odvbeon avty xabopiCetar and tovg xavdvee emioync ekbdoemv tov shape.

Kavoveg Emloyrc Avapop@aocemv

O1 xavovee emMAOYIC XPNOPOMOIODVTAL Y1 VA GV VOE00UV OV YKEKPIPEVA OTOIXEIN AVTIKE1E-
vov oT1] fAoT aVTIKEIEV@OY Pe OVOIATA OTOIXEIMY IOV Xprojponotovvial oto Shapefile, xatd
MV KATAOKED] €VOC ODOTIIATOC QIO Ta EMPEPOVE TpNpatd tov. Evac kavovac emioync
(otov omoio éxer exxmpnfel &va ovopa) eivar pia axolovbia amd evarlaktuxeég Avoeic,
ot onoigc SraxwpiCoviar pe ep@PATIKO K amotehodv pia £K@paon roywkice 6wlevlnc.
Kdbe evadraxnikn Avon anoteheitan and pia axorovbia and xamyoprpata (predicates), ta
omoia StaxmpiCovia pe KOPpa K ovviotody pia exkgpaon Aoyikic ovlevfne. Evac xavovac
emAoyn¢ eivan emvxc av pia and ¢ evailaxnkée Avoeig etvan emroxng (6niadn, obnyet
0& POVABIKI] avayv@plo1] £VOC OTOIXEIOD KAMOWOU AVTIKEIEVOD).

Ma napaberypa, av yra éva ovomua o xpnotne 8éder ) Stapdpgmon mov amoteieitm
. omé v tedevtoia ékdoon 6iev tov eEaptnuétov (*.c) to onoio éxovv ocvyypapéa tov andy
(author = andy and state = busy) ko1 and tnv tedevtoio dnuocievuévn éxdoon (state
= published and max version),yio dio to GAL0 e0pTioTe, IOPEL VA TO METVXEL [IE TOV

AP AKAT® Kavova eMTAOYIG, OTOV omoio exel ekxopnbetl 1o ovopa exprule.
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exprule :
*.c, attr(author, andy), attr(state, busy);

*x.c, attrge(state, published), attrmax(version);

Kavoveg Metatponrg

Ot kavovee petarpomn|c tov shape meprypd@ovv : T eibo¢ nnydic aviKeileva PeTaTpenovia
0e MAPAYOPEVA AVTIKEIIEVA, IMC EKTEAEIT QDT 1] PETATPOINI] Kl MOEC IMAPAPETPOL e1val
onpavuikee yu aotl. H obdvta&n tove eivan pia enextaon tov mpokaoplopévemv Kavovemv
neprypagnc wnomv tov Make. T'ia mapaderypa, o xavovae pe tov onoio, £va mnyaio avikei-
pevo C (7.¢”) petarpéneta og 70”7 mapayopevo avuikeipevo, opiCeta o¢ e€1i¢ ¢

h.o : %h.c +(CC) +(CFLAGS)

$(CC) -c $(CFLAGS) %.c

(Me v paxpoevtoin CC opiCetar o compiler xa pe ) CFLAGS ta compile switches.)

Otav vmoAoyiCeta £vac Kavovac PETATPOIT|C, TO OVORA TOD MYAion AVvTIKEIEVOD MEPVAET
OTOV MapOVIA Kavova emMAOYIC, K €Tof, ovvbéeta pe pia ovykekpipevi €kboor mnyaiov avit-
Kepevov otr) Pdon avukepevov. Av o Kkavovac petatpomi|c ekteieofel emtoxme, to shape
Bempel OT1 TO CLYKEKPIPEVO MApAyORevo aviikeipevo exel onjuovpyndei, 1o amodnkevel oty
befapev] oToxelOV, 1 OMOlA AWIOTEAEL £V KOPPATL TNC PAONC AVTIKEIPEVOY K TOD EKXMPEL
£VA YYOPIORLQ, TO ONOI0 MEPTYPA@et T1 petatpom) mov eyve (6ndadl), mepiExet ta nnyaia avi-
KEIEVA KW T LAKPOEVTIOAEC MOV Xpnopponoudnkav yia v KATaoKenl TOU 0D YKEKPIEVOD
napayopevoy avukeyevon). Me avtd tov 1pono amo@edyeta 1 avaxataokevt) Lap ayopevov

AVTIKEIEVEY, Katd T Snpovpyia piac Stapdpemornc evoc ovotparoc.

Opwpoli Ilapardayov

Mia napadhayt (variant) eiva pia evaliaxnkn vhonoinoyn g ibrag évvorag. To shape
MAPEXEL £VA PNXAVIONO yla 10 Xeplopd mapariayov, o omoio¢ vmootnpilel xa Paoiké
gvvolee Hraxeipone xar tov ovvivaopo tove. 2e kabe mapaiiayn aviiotoxieta éva ovopa
(variant name) 1o onoio ovvbéetm pe £va ovvoko pakpoevioiov. To mapdberypa mov axo-

AovbBel ava@épetan 0TI XP101] TOV OPIOR®OV IAP AAAAYDV :

#/VARIANT-SECTION
vclass system ::= (vaxbsd, munix)

vclass customer ::= (smith, miller)
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vaxbsd :
vflags = "-DUNIX -DBSD43 -DSTDCC -DVAX -DPSDEBUG"
vpath = "sys/vaxbsd"
munix :
vflags = "-DUNIX -DSYS5 -DPCSCC -DNOVAX -DPSDEBUG"
vpath = "sys/sys5"
smith :
vflags = "-DSMITH"
vpath = "smith"
VARSOURCE = smithboot.c storeif.c creport.c
VARINCLUDE = cformats.h
DEPENDENCIES = smith/Dependencies
COMPILER = prop
miller :

vpath = "miller"

#),END-VARIANT-SECTION

Ta ovopata maparihiay®v XpNOoPIOMOI0DVIAL OTOVC KAVOVEC &MAOYNC 1€ XpIol] TOD
npoxafopiopévov kamyoprpatoc attrvar (yvopopa napailayne), péow Tov ONOIOL Emt-
wyxavetar 11 Sraxeipion v mapaiiayov peoa oe eva ovotnpa eheyxov ekbooemv. [Ma
napadetyjia, £vac Kavovac emAaoyne S1apop@mo1 ¢ mov Xpnolonolel 10 YVOPIopd mapaiia-
VNG €lvan 0 MapaKATe, 0TOV Omoilo &xel ekxXmp1lel 1o ovopa fsexp :

fsexp :
*.[ch], attrvar(vaxbsd), attrvar(smith), attr(state, busy)
( H paxpoevtodn) vpath opiCet 1o xopo avalimong v avtikeipévov ka 1) vilags g emmhéov
map apetpone mov mpenel va xpnojponomfovv. Etop yia tov mapandve xavova emhoync, pe
ovopa fsexp, exovpe :
vflags = "-DUNIX -DB5D43 -DSTDCC -DVAX -DPSDEBUG -DSMITH"

vpath = "sys/sys5:smith" )

Me 1w Sopn velass to shape opiCer xAdogic mapardayov Km 11 XpNoplomnoel yia
TOV £€AeyX0 TOV oVVOLAOI®V mapariaymv, yiati 6e pmopel va xatardfer amd pdévo tov
oot ovvovacpot éxovv vonpua. Aniabi, pia xAdon mapaiiayov eivan pia opdba opopmv

Hapaiiaymv, ol omoiol eival ajoifaic amoxAelOpevor.
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4.3.3 Baon Aviikelpevov

Mia Baon aviikeyiévov givan vfpibo evoc ovotaroc apxeiov ka piac Paonce debopevov,
10 omoio mpoomnafei va cuvHVAOET TA MALOVEKTIIATA TV 6DO TUHOV OVOTNPATOV ATOONKEVOT|C
Sebopéveov. H Pdon avtikewyéveov mov xpnomonoei 1o ovompua ShapeTools ovopdaletan
AFS (Attributed FileSystem) [31] kam eivar éva ovompa anofnkevone aiKepévov Ao-
yopwkon oav pia ovvleon amd Ssbopeva xm evav avBaipeto apipo amod, ovoxenopsva
pe avtd, yvoplopata. To AFS éxer oxebiaobei etop mote va amotehei t Pdaon yra wmy
EVONOINO01 £vOC EVPEOD PAOPATOC HLAPOPETIKMY £PYAAEIDV AvAITVENG AOYIOJLIKOD, ONMC :
keyevoypagot, compilers, éva ovompa software configuration management x.2n. (oxipa
4.4). Ta yveplopata &ivovv m Svvatdmta oe kabe mpoypappa egappoyne tov AFS va
anmofnKevEl GV VEXMC MANPOPOPIA OXETIKI] € EVA AVTIKEIIEVO AOYIOJLIKOD €118 Y1a PETEMEITA

XpNOoY 1 aPiivovTac Ty yia eppnveia ano dideg epappoysc (1 xa ta 6vo).

EvtoAeg OAAEC oA
EAeyxou shape | EQOPUOYEC | TIPOYPOUUOTO :
Ekdooewv AFS KEILEVOYpaQoL
Compilers
AFS Formatters
Zuotnpa ATtoBNKeLONG AEOOEVWV UN I X

(Tt.X. ZuoTtnua Apxelwv n Baon Asdopevawy)

Yxnua 4.4: To AFS kat o1 spappoyec tov

Mexpt onpepa 1o AFS vndpxer oe 6o Sragopetikéc viomow|oeic pe mapopolo ovoTnpa

Sraovvdeonc. Mia nave ano to cvomua apxeiov UNIX kar pia ndve and ) Bdaon 6ebopévev

DAMOKLES [12].
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KegpaAawo 5

Mia AAAn Ilpooeyyiwon oto

Configuration Management

Onw¢ npoavagépape oto Sebtepo xegaiao (evotnta 2.3) n neploxiy tov configuration ma-
nagement pe v onoia aoxoAindixape otnv napovoa epyacia eivar 1 emioyy exbooewv.("H
dlepyaocia e emAoyng cwoTwVy eEapTnUATWV Yia uia dlaudp@won gival oAU erppenma os Adbn kat
anoteAei o facikd MpoBAnua tou configuration management” [18].) Ta vmapxovia ovoujpara,
onw¢ £idape Ka 0To mponyodpevo Ke@dhmo, avtipetomiCovv to Bépa e emioync ek660emv
e 11 00 V601 YYOPop Atev (Ipoxafoplopévev 1) 0opopévev amd To XproT) HE Ta AvTKeipeva
AOYIOPIKOD Kl TNV £QAPROYI] MEPIOPIOROV HAVE OTA YVOPIopatd.

Y avto 1o ke@dimo Ba mapovojiconjie pia véa mpoosyylon oto Bepa, 1 omoia Xpnopo-
motel pia pepika Staretaypevi AAyefpa mAve oTa OvORATa TV eK6O0E®V TMV AVTIKEIREVOV,
onw¢ avty éxer opofel and tovg Plaice xaw Wadge oto [42]. X ovvéxewa Ba Sovpe g
7 abvvapiec” mov mapovopiller 1 dhyePpa tov ekbdosmv, yra mapdberypa, 6g pac emrpimeta
va xataddBoope av pia éxboon eivan 6raoxevn (revision) 1 mapaidiayn (variant). Téloc,
fa mapovopioovpe £va poviedo yia configuration management (meprypdgeta pe 11 yAmooa
napdotaone yvoong TELOS), pe to onoto, avupetoniCovpe tic abvvapieg mov avagépovpe
IPONYOUPEVMC KAl EW0[LYOVJIE TIC EVVOIEC TV MEPIOPIOROV AV PPATOTNTAC KW TOV MPOpeTL-

kov (optional) avuxkepévav.

5.1 AAyePBpa Exboocemv

H Baoxkn abvvapia tov vrapxoviov epyaieiov eival 0Tt 01 S1a@opeTiKEC eK600E1C £VOC avTi-

KEWIEVOD £X0vv J10vo tomikl onpacia. [Ma mapaderypa, £otom O6m vmapxetl 1 pity exdoon
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eVOC avikepevon A xan 1) Tpitn ex6oorn evoc avtikepevov B. Aev vidpxel kavevac Adyoc va
neppEvonie omoladbnuote 0xeo1 petald avtov 1MV eK600E®V.

Yy mapoboa Mpoosyylor, ta ovopata tov ekbooemv mpoopiCoviar va £xovv pia xabo-
k1), opowopopen onpaoia. Etopn fast ékboorn evoc otoixeiov A éxel vonpa va ovvbvaobet
pe ) fast ¢xboon tov B. Amd t0v¢ MPOYpARPATIOTEC AVAREVETAL VA e£A0@AAIOOVY TO OT1
avtee o1 ekbooeic elvan ovpfaréc.

Eva mheovexta avt|c ¢ Ipooe yylone eivan OTL TIOPOvHE MAEOV va mAdpe OX1 povo
yia ekb00e1¢ avtikepévov (otoxeinv) adid xa yia ekbOoe1g 0AOKANPOD TOV GVOTHATOC.
IMa napaberypa, vmofetovpe 61 éxer Smuovpyndei 11 fast ékboon kabe efaptiparoc evoe
compiler. Tote pmopel va kataoxevaobei 11 fast éxboon tov compiler ovvbvdloviac g
fast exbooeic VAoV Tov efapmudtov. Ievikd, elval pn mpaypatiki) 1 anait)on va DIApXEt
pia fast exboon yia xkdbe efapmpa. Eivar opoc e@ixto va avfavetm 1 taxvinta vog
compiler pe v TpomoOmoONOY PEPIK®Y £EApTNPRATOV TOD, OomoOTe POvo avtd Ha éxovv fast
exbooeic. Etop enexteivetan o kavovac 6tapopemornc oc e€11¢ : yra my xataokeon e fast
¢xboonc tov compiler emieyetm, av viapxet, 11 fast ékboon ke e aptparoc, Sragopetikd
emAigyeta 11 €K6001) Pdornc.

H npooéyyion avt yevikevetam jie Tov op1ojio piac pepikd Statetaypevice diyeppac amod
ovopata ekbooemwv. H pepway Sdraln eivan 1 oxéon exdénovone : V E W, Swafdletan "1
V' mponyettan e W7, mov mpakuika onpaivel ot 1 ékboon W eivan to amotéieopa piag
emumAéov avantwéne mg V. H Baomn apxn eivan omt oty Stapdpemon e exboone W evog
ovotnpatoc, pnopel va xpropmonowmbet 1 exboon V' evoc ovyxkexpipevov eapujpatoc eav
avto bev vmapxel oe pia mAnopEotepn exboorn. Aniabi, xpnomonoweita n ékboon V' tov

efapujparoc epdoov avtod dev éxer pia exboon V', ttowa wote V- C V! T W,

5.1.1 Xopoc Exboocewv

Y& avt) v evotnra Ha efetdioovpe Tove Tedeotac ¢ AdyePpac Ka mpaKTIKEC eQUPPOYEC
yia xafe évav. H mo anar), mBaviy, adyeBpa Ba emrpéner povo pia exdoorn. Avtr v exboorn

Ba v ovopalovpe éxdoon Baoms (base version) xa Ba t ovpPoriCovpe pe o €.

ApwOpnukéc Exbooerg

Ot mo amhec exb00g1¢ eivan aAvTeC MOV AvTioToxovv ota Hraboxikd otdabia e Siepyaoiac
avamténg : exboon 1, éxboon 2, ¢ékboon 3, k.0.x . Mia mpo@avijc enextaon elval va emrpanel

n vnapén vmooepov : 1.1, 1.2, 112.3.1.
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To apxik6 obvoro Tov Gvvatmv ekbooe@v pmopel va Hmeprypa@el pe v ImapaKdate
VP AIIATIKY
Vi= €| N
N:= n| Nn
omov, n ¢vac fenkOC axépamoc.
H 6italn exiémmovone omme meprypdgnke mponyovpevec Ogixver meo¢ pia exboon
npoxvntel and direc. Aot i Staly, mov ovpPoriCetan C, mpémer va eivan KaAd opopévy

Kat petafatika)

e CV

vcv ., viev!
vV CVv!

IMa to mapov cvvoro exbooemv, xpromponoteita 11 Sranohnuiky), Aefikoypagiki Sidtaln :

n < m
n L m
N C N.n

N C M, N s not prefix of M
NnT M

Etop yia napaberypa, 1.2.3.4 C 1.3 C 2.4.5.

Yrnoekbooeirg

H évvora ¢ vnoékboon ¢ (subversion) avtiotowxet oe pia ¢kboon oe k2abi oto 66vbpo ex60-
oemv tov RCS. Avotvxec, 11 xpron apipnuikev oppabov yia v avayvopiol tov Kiadiov
glvan Gvoxpnotn. 'Y avtd oty aiyePpa xpnoponoovviar ovopara. EmumAgov, ektoc and
MV IApAIAve avTioToXia, pia vmoekboo1 pmopel va sivan 11 6H1a0Kevn] plac K6001¢ £vOC
avtikepevov. O veoc xeopo¢ tov Suvatov ek600oemv yivetm :

Vi=e|N|la| VRV

N:= n| Nn
omov x eival omowoodnmote aigapipnukoc oppaboc xapaxtpov. [Ma mapdberypa, n
graphicsmouse £xboon evoc ovotparog Sraovvbeonc Ba etvan 1 vogxboor MG ypaAPIKIG
¢xboonc tov ovotuaroc 6racvvbeone oty omoia xpnoponoteitar " MovIiKi .

Avtifeta pe to RCS, 1a ovopata 6ev eivan petafantec, aria otabepéc. E€o and ) oxéon

EKAEIITOVONC, elval OAA J11] OV YKplopIaL.

IMa tic vmoexbooeic xperdleta dhdro tva afiopa :
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VCVRV
Ia tov eheoty) % 1 € Bewpeitan ovbétepo oToXeio K 10XDE 1| MPOOE TAPLoTIKI] 1ot TA :

eV =V
V%e =V
Vav)ywnVv"=v % V' %V"

Mapaberypa : vmoBétovpe 6T vmapxovv 6vo ev xprjoet ekbooeic, n 2.3.4 ka1 3.5.6.
Av Beinoovpe va Hopbmoovpe xamota Adabny oty 2.3.4, Ba xperachei pia vmoéxboor.
Av avty ovopaofel 2.3.4.1 Ba Bewpeitan 611 givan mponyovpevy e 3.5.6, 10 omnoio Ogv
AVTAIIOKPIVETA 0TIV MP AypatikKOTta. Avt’ avtod oume, pmopel va xpropionoufel 1o ovopa

2.3.4}bugfix, Xxopic 10 napandve npofinpa.

Evooeic Exbooewv

Aev givan acvvifioto 1o yeyovoe va B&iovpe va ovvbodoovpe Sragopetikec, ovpPartec, vmoek-
6ooe1c . Ta va emrevxfel kAT 181010 mpenel va vidpxel 1 SuvatoTTA ¢ EVOOT| G EKOOCEDV.
Etop 0 1ehixoc xmpo¢ exkbooemv yiveta :

Vi= e| Nz | VRV |V + V

N:= n| Nn

IMa va ohoxinpmbet 1 Hictaln, npootifevian dhra 6vo aiopata :

VCV 4V
V1|:V1I V2|:V2I

I

Vi+Ww Vv +Vy

O 1edeotnic + elval tavtobdvapoc xal 1w0xvel vi! avtov 1 aviipetabeniks IPOOE TAPIOTIKT]
2

K 1] aploTepd eMpeploTiKI ®¢ Ipoc tov % 16iotmta :

V+ V=V
V+V =V +V
V+V)y+ V=V 4+ (V' + V"
VAV + VRV" = V% (V + V")

O tedeotn|c + opiletan £T0R ®OTE va Mapdyel 10 £hdX10T0 Ave @paypa yla 1 oxéon C .
Eotw 6o exbooeic, Vi ka V. H éxboon V) + V5 givan 10 ghdaxioto dve gpaypa tov V; xwm
Vo, 6ndabn, yra ddata V, tetorawote V; C Vka Vy, C V, woxveinoxeonVy + Vo C V.
Ano 10 20 afiopa ¢ napovoag evomrac éxovpe otz (Vi + Vo) C (V. 4+ V). A4 and
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my wobvvapia V' 4+ V' = V mpoxonter om (V3 + V2) C V. Enopévecg, n Vi + Vz eivan
T0 £AUX10TO AV Ppaypa.

To yeyovoe om 1 dhyefpa emrpénerl v éveoon avefapujtov exbooewv (6e pmopel va
yiver Kan 61agopeniko, yiati o pOvoc £€AeyXoc¢ Mo YivETal £ival ODVIAKTIKOC, 0TO emnedo
WV OVORATOV ToV ek000env) be onpaiver anapaitra om £xer vonpa xaw kabe avBaipem
¢voor. Eivan mhéov Bepa tov Graxeiproti) tov Stapoppmoswv va e€aopaiiost 611 £xe1 vonpa

1l OVYX@VEDOT TOV eKOO0EMV TV e£APTNPAT®Y MOV EMAEYOVI.

5.1.2 Kataokevn Ex66osowv Xvotnpatov

Onw¢ avagépape K Iponyovpevec, 1 diyefpa dev ammtel xabe eapmpa (evog ovornpa-
10¢) va vmapxer oe Ohec T¢ ekbooerg. Avtifeta, 1 amovoia plac ovykekpypevye £xdoong
éxel v £vvola o1t pia mo "yeviki” €k6001] £1val KATAAAT AL - 0TIV AILAODOTEPT| MEPIITOOT
n ¢xboon Paorc.

Fevikd opmc, 1 £kboon Paonc bev etvar mavta n kxaivtepn emaoyi). [a mapaderypa, cotom
ot xperalopaote v ékboon Khapplehfast. Av éva ovykekpipévo otoxeio 6ev vmdpxet oe
avt axprfoc my exdoor, bvoxora Ba Sikambodpe av Bewproovpe v exboon Paonc wc v
Katariniotepn emioyn. Eav vmapxer i éx6oon Khapple, npéner avt) va xprnoponowfet,
Sragopenika 1 exboon K, av vmdapxel. Av 1éhoc, Hev vmdpxel Kapia amod TIC Mapandve

ovyKeKpievec ekbooe1c, 10vo TOTe evbeikvouta 1) Xp1o1 ¢ exkboon ¢ Paonc.

O yevikoc xavovag eivan omt otav kataoxkevaleta 11 ¢xboon V' evde ovotpatoc S,

emiéyetan ano kdbe eapmpa 1 exboon mov mpooe yyiCel neproodtepo and kabe aiin m V
(obpgova pe v diyeBpa tov exbooe wv), ka ovopdCeta minaiéoteon éxdoon t. Toykexpipéva,
yia va emieyel 11 Katadinin exboon evoe efapmpatoc O, €0tow V 10 0DVOAO TOV €X-
booewv otic omoiec o € eivan Grabeomo. To ovvoro twv oxetikmv ekbooemV elvar 1O
R =A{V' € V|V L V}. H nknopotepy £xboon eivar 10 péyloto otoixeio avton
0V OVVOAOD - av vimapxel. Av Gev vidpxel peyloto otoxeio 10t Hev vIdpxEl Kat 11 Koo
V' 1ov 60Bévtog ovotpuaroc.

H napandve apxi) yevikebetam o¢ e£1iC @ £€0T® OTL £€va AVTIKEIPEVO AMOTEAEITA QMO T
efapupata Cy, Cy, ... €. Tote n nminopotepn oty V, éxboon tov S, oxnparieta pe
my eveon v ekbooemv V) tov O, V5 tov Oy ... ., o6mov oe xdbe mepimtwon n V; elvar 1

minoptotepn ot V', ékboon tov C;. Etop 1 éxboon mov xataoxkevaletm eivaa np Vi + Vo +

LAv o 1eheotnc 4 Sev NTav oplopévoc dote va e£ao@akilel 1o ehdx10T0 dve @pdyna, o 6poc "minojEetepn”
6 Ba eixe kavéva vonpua.
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.+ V.

Avt 11 apx1) kaBopiCer 611 yra v Kataokevt), yra napadsrypa, mce éxdoonc 3.2 £voc
AVTIKEIEVOD emAEyeTal 1) €K6oo1 2.8.2, otav avtd vadpxel ot ekbooeic 3.4, 2.8.2,
2.7.9, 1.8, 1.5.6xkme¢, agody R ={2.8.2, 2.7.9, 1.8, 1.5.6, ¢} xa 10 p&y1010 0TOIXEIO
avtov eivan 11 2.8.2. KabopiCer omt ot xataokevt] ¢ xboonc Khapplelfast emiéyetam
n Klapple ¢xboon evog efapmparoc mov vmapxetr otig exkbooeic K, Klapple, Kifast,
applelfast, Mjapple, fast xm ¢, agov R = {K, K%apple, ¢} xm 10 péyoto otoixeio
avtov eivar 1 KYapple.

Emionc, efnyel noc o teheotnic + emaiver 1o npofinpa tov ovvbvaopod exbdoemv, yia
napadetypa, tov ovvbvacpod v exbooemv orange tov M ka apple tov K. H Cnrovpevy
exboon tov ovornpatog Ba etvar 1 Mforange + Kjapple. Xbpgova pe Tov Kavova, yia
kabe eapmpa emiéyeta 1 mAnopgotepy oty Morange éxboon otav Sev vmapxet K xboorn
Srabeomn, xa 1 mAnojgotepn oty Kiapple otav Gev vmapxer M éxboon Grabeéomn. Etop
av o1 SraBeomeg exbooerc tov e€apmpatoc O etvan ov KYpear, Ffapple, K, apple x e,
emhieyeta 11 K, agod R = {K, ¢} xw 10 péyoto otorxeio avtov eivar ) K. And v dAdy, av
glvar o1 Kfapple, M xa €, tote 6ev vndpxer feéhtiotn emioyl Ka 1o ovotnpa 6gv vmdapxet
oty Cnrovpevy éxboor, agod R = {K%apple, M, ¢} xm Sev vmdpxer péyoto otowxeio. H
ADO1 0 avTI] TV IEPIITOOT ivan va Kataokevdaoovy o K xa o M, an6 xowov, pia apofaia
anobext] £éxboon Tov efaptiparog, mov Ba eivar ovpfarn pe ic K%apple xaw M. AfiCet 6@
va onpewwoovpe ot elvar Suvvaro va kataokevaobel 1 exboon Mjorange + Kiapple axopa

Kat av Sev vmdpxel xaveva e£aptnpa oe avtn] my £xk6001).

5.2 ”Abvvapieg” tov Moviedov AdyeBpac Exb6ooewv

Yy mporyovpevl] evot)Ta MAPOVOIOA]e TODE KAVOVEC K Ta Al 1mpata Tov IOVIEAOD G
airyePpac exbooewv, 11 omoia pmopel va xpnomonomfei yia My avtojar) KAtaoKevt) evoc
OAOKANP@IEVOD GLOTNATOC. LIV Iapovoa evotnta Ba Sodpe opropevee ”abvovapiec” ¢
airyePpac. H éxepaon "abvovapiec me daayefpac” éxel 1o vonua o6t e 1 Sebopévn popen)
10V, TO povieho ¢ adyePpac be pmopei va ex@pdoet opropevee Paoikec evvolee tov confi-

guration management km e161xkotepa ¢ emioync ekbooemv. Avtég eivan o1 mapaxate:

1. Abvvapia opropod povigdov ovotpatoc, Snhabi), pe 10 povicio e dhyefpac exbooemv
6 pmopovye va opicovje oagoc ) Sopt piac StapopPoonc, pe AAia A0yia, T0 OV VOAO

v ovoxetlopevov e£aptpdtov ta onoia opiCovv £va vio avantvén ovotnpa (Ipoiov).
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Etop o yevikoc xavovac g ddyefpac, o onoiog opifel noc pmopei va Karaoxkevaobet
pia €éxkboon evoc ovotmjpatoc S mov amoteieitan anod ta efapmparta Cy, Cy, ... O,
pmopetl va epapjoofei povo Bewpnuika xkam fewpoviac Gebopévee Tic oxéoeic OTL 1O

Ci, v = l..n, eivan e€apmpua tov S ka n V' etvan pia ékboon tov C.

2. Aev givan Suvatog o Sraxwplopog petald Sraokevaopevov exbooewv (revisions) xa
napardiayov (variants), kit nov ot Plaice xan Wadge napabd&me Bempodv emitevypa
tovg [42]. O telkeotic % mov xpnomponoeitan yra va Snimoel tig vmoexbdoerg bev
glvan apxketoc. Avto @aivetm ota 6vo mapaxdate mapadbeiypata. Eotwm, ot ekbooeic
graphics/mouse km graphicsikeyboard, omov 1 npot anotekel ) yp agiky exkboon
evoc ovotnaroc 61acvvbeonc, otny omoia xpnoponoteitar " movtikl” K 11 6evtepn m
VP a@1K1 €K6001 0TIV OO0 XPNOPIOMOEITa TO TANKTPOoAOY10. Eivan @avepo ot petalv
Tov 600, vIapxel H1aPopd 0TI ASTTOVPYIKOTNTA TOUC Kl 1) pia amoteAei mapahhayn
mc arine. Etoppmopet 1 pia va aviikataotiogt v AAin avdioya pe T¢ QIO
v Xpnotov. Eote topa ot vidpxovv 6bo ev xprjoet ek660e1¢ evOC ODOTHRATOC, 1|
2.3.4 ka1 3.5.6, kn 6vo dtopa eréyxovv v 2.3.4, avefdapta o £vac amo Tov
airro, yra Aafn. YmoBétoope o1t kan o1 6vo avaxairvmtovv Adbn, Sragopetikd petalv
tovg, xa Snuovpyovv Gvo veee exbooeic, o evac v 2.3.4%bugfixX xaw o AAlog
my 2.3.4%bugfixY (Ae pnopodv va xpnomonomfbodv apipnuikée exkbooeig yia toug
AOYODC IOV ava@EPOVTA 0TO avTioTorxo napdderypa mg evomrag ” Ynoexbooeic”.). Ot
&bo avtéc exbooeic elvan @avepd, amd doa eimape Ka OX1 amd tov tedeots) % , ot ev
AMOTEAOLV Mmapariayl) 1 pia ¢ AAANC aAAd oty ovoia eivan 6vo Sraokevec ¢ 2.3 .4

pe mv onoia (kaboc xa petald tovg) éxovv v ibra AettovpyikdTTa.

Addo éva mpoPfinpa tov poviciov ¢ dhyePpac, Ox1 TG00 ONPAVTIKO OGO T
mnponyovpeva ahhd mov 6gv mavel OpOC va vnapxet, eivar ot, kabe gopd mov yivoviat
arhayéc oe pia ¢kboorn evoc otoxeiov ka Snpovpyeitan pia 61a0KELL] AVTIC, MPEmet
va Hiveta £va véo ovopa. a mapdberypa, ¢oto ot ekbooeirc 2.3.4 xm 3.5.6 1mov
AVA@EPAJIE TMPOIYOVIEVOC, KM £0T® OTl £vac MPOypappanote sAsyxel my 2.3.4
yta Aafn. Bpiloxer kamowa, kaver ardlayec xar Snuovpyet my 2.3.4%bugfix. YXe
avt) epgaviCovian xkamora dhda mpofAnpuara, Kaver véec alhayéc Ka dSnpovpyetl v
2.3.4)bugfixfbugfix. Av 1 xaraotaon v Sopboocwv kar adiayomv ovvexiobet,
yeyovoe 61odov amiBavo, Ba xatainéer oe va dvopa pe apxeta bugfix to omoio Ha

glvan evieAmg 6DOX P1oTo.
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3. Mia diin abvvapia tov poviehov ¢ diyePpac exbooemv givan 6Tt Hev vmdapxel 1
Svvatomta £k@paonc neploptop®v petald ek6OoE®V H1APOPETIKMY AVTIKENEV®OY, OIOTE
bev etvan buvard va xataokevaohei avtopara pia ovvemn|c eK6001 £VOC GLOTIATOC, APOD
0 POVOC £heyxoc mov yiveta (ono¢ avageépape xw oty evotnta ”Eveooeic Ex6ooewv”)
£1Val OV VTAKTIKOC 0TO eMinedo 1OV OVORAT®V TV EKOO0EMV, PEO® TOV ASIWPATOV TIC
airyePpac. Etop anmteitm xabe gopd o £heyxoc ¢ S1apdp@morn ¢ mov mpoxnITEL, AL
kanowv (Graxeprotng exk6ooemv) mov Ha eyyonbet 6T éxer vonpa o oVVELACROC TV
e€apmuatov mov emisxdnkav.

IMa napaberypa, éotm éva ovotqpa S, 1o onoilo anoteieita and ta otowxeia A xan B.
To A vndapxet otic exbooeic x, xhy, xhyhz xa € eve 10 B vnapxel otig exbooeig w,
X, xhy ka €. Eotm 611 hoye kanowv alhayov i éxboon xhyhz tov A S pnopeti, npog
10 mapov, va ovvbvaobel pe mv ¢xboon x%y tov B. Avtog o mepopopog be pmopet
va exgpaobel pe v Adyefpa tov exboocwv, ondte av o xpnotne (nmost my £xboon
xhyhz tov S Ba emieyovv : 1 éxboon xhyhz yra 1o otowxeio A xa ) x%y yra o B. Qg
YVOOTOV OI®C, 0 6VVOVAOPOC TOV OV YKEKPIPEVOV eKOO0E @V £lval MPOPANPATIKOC A@oD

ob1yel 0TV KATAOK LI Piac i1 ovvemc k6001 ¢ ToD GUOTIATOC.

4. T¢hoc, oto poviero e aryefpac e pmopovpe va Snhmoovpe v vmapfy mpompen-
Kov efapmpuatov yia éva ovompua. [a napaberypa, €oto éva obotnpa S, 10 0noio
anoteieitan and ta ortowxeia Cy, Cy, ... €. Tha va kataoxevaobei pia ékboon tov
S mpénet, OVpPOVA [IE TO YEVIKO Kavova, va emheyel pia eéxboorn amo kabe e€aptnpa
Ci, © = l..n. Mmnopet opo¢ avtd nov npaypatka fehovpe va eivan 10 ef1ic @ yla
pepikec exbooeic tov S va pnv emiéyeta exboon and 1o (1, yra xamoleg ardreg va
pnv emiéyetan exboorn tov O, kar yra dhlrec va pnv emiéyeta ovte tov Cy ovTE TOD
Crp. Kan tetowo bev etvan 6vvaro va exgpaobetl pe v diyefpa tov exbooewmv. H
7abvvapia” avt) voapxel O6X1 JLOVO 0TO JHOVIEAO IOV MAPOVOIOA]IE OTIV IPOIYODIEVT
evotTa, ahdd yevikotepa 6ev aviipetomileta og Kavéva and ta ovotnjpata yia confi-

guration management nov efetaoane oty Pifoypagia.

Y1) ovvexera npoteivonyie £va poviedo yia configuration management pe 1o onoio pnopovpe

va avnpetonicovpe 1 T abvvapiec” mov avag@ép ape map aAndave.
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5.3 Movtedo yia Configuration Management

Me to poviého yia configuration management mov 8a mpoteivovpe oe avt v evotnra
- TOV Omoiov pPia OAIKI] oXNanki mapdotaol Hiveta pe 1o oxnpa 5.1 - emxepovje va
AVTIETOIICOVRE Ta MpOoPANpaTa mMov ava@épape oTnv IMPONYoDIEV]] evOTNTa AAAd Km va
Kpatoovpe mAnpogopia (oxenk jie exkbooe1c avtikeypévev), 1 onola Ha pac emrpéyer va
KATAOKEVACODV]IE, ADTOIATA, £V ODOTNIA amo Ta e£apTpatd Tov je Xp1on v afIopdiov

K TOV Kavovev ¢ adyePpac ek600emv mov meptypdyajie 0TIy apXi] ToD Ke@aAaiov.

ObjectType <) has_part Optional

succ_of
. UserVersionName . .
(> Variant ConfigurationName
NS
exepted_from concems ..
Constraint BaseVersion
Attribute
SupConstraint isA

p .......... >

Yxnpa 5.1: LXnpankn) mapdotaon Tov povieiov yia configuration management

To poviedo éxel napaotadet oty yhoooa TELOS (pmopodpe va Sodpe v neprypagn oto
Hapapmpa A) pe éva 60VOAo OVIOTTOV K 0X£0emv petald avtov. Akokovbel avalvuki
nEPYypa@l v KAAoe@v tov povieiov (Ba yplgovia jie Toviopéva ypappata) Ka Tov

yvopopatev tovg (Ba ypagovia e mAdyia Toviopéva ypdppata).

5.3.1 Movtédo Xuotnpatog

H xkdon Object (avtikeipevo), pe ) xpron tov yvepiopatoc has_part opiCer 1 Sopn piac

Stapdpemonc, Sniadiy to ovvoro twv ovoxetilopévev efaptpdiov mov opiCovv &va viId
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avantén ovopa. Etop éva ovompa (otrypdtono ¢ Object) anoteleita and va 6hvoro
ankov, ovvletov 11 ovvivaopd ka TV 6o, wtikelpévev (emong otrypotinev ¢ Object).
Eva ovvBeto aviikeipevo ovvtifetan anod diia avtikeipeva, ovvleta 1) amid, eve aviifeta eva
anid g ovviifetan and kavéva. Emopévec, éva ovompa eival éva ovvleto aviikeipevo K

10 avtiotpogo. [a mapdberypa, pnopovpe va Sodje oto oxnpa 5.2 1o ovvheto aviikeijpevo

ObjectType <) has_part

/L NN\
I \ \\ \\ ~.

s NN
sy \

\
/ 1 \ A
................./......\.6\...............
’ \ \

N

N

, i \ N

|
|
|
I
4 ! \ \
4 ,/ [ \ \
7/ , | . | CAR
|
I

L \

’ CYLINDER ‘ ’ GEARBOX‘ ’ TRANSMISSION ‘ Attribute

I nstanceOf

Yxnpa 5.2: Hapdberypa poviciov ovotpatoc, pe anid xa ovvleta avikeipeva, oTtypotona
¢ xAdornc Object

CAR (ovotua), 1o onoio amoteleitan anod 1o ovvleto avuikeipevo ENGINE ka ta amhd avii-
keipeva BODY ka WHEELS. To ovvbeto avtikeipevo ENGINE (ovotpa) ovvitifletan and ta amid
avukeipeva CYLINDER, GEARBOX xan TRANSMISSION.

Emni¢éov mg Sopc HSrapdpewonc, 1 oxéon has_part opiCel pia epapxia petald tov
WTIKEPEVOY IOV OVYKPOTODVY &va ovompa ( component hierarchies [27] ). Xto oxnpa
5.2 mapovopilletar pia 1epdpxnon v aviikepévey os dopur 6&vbpov, omov pmopobdpe va
AP ATNPIOOVIE OT1 Ta amAd aviikeijeva eivar “@vira” tov 6&vbpov. Tevikotepa opec,
emrpénovia epapxnoet; pe Sopty SievbBovopevov, dxvklov ypagev (DAG). Etwop éva
OVYKEKPIIEVO avTikeipevo (e£aptnpia) pmopel va Xpnoplonoleita TavtdXpova amd IEPo-
odtepa ano £va obvleta avtikeipeva (ovotnpata), anodiboviac pia Sopr Sievbvvopevov,
axkvkiov ypagov. I'ta mapdberypa, 1o avukeipevo WHEELS pmopei va €ival 0TO1Xgio 1000

Tov avuikeevon CAR, 600 K evo¢ veov avuikeipevon AIRPLANE.
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5.3.2 Ex6d00e1¢c AviiKelpevov

H xAcdon Variant 6niover 10 00voko Tov ek600e®v OA@v TOV aviikepeveov, oniabn, kabe
@opd mov Snmovpyeita pia véa éxboon evoc avtikepévov (ottypotonon ¢ Object), avt

opietar va elvan otrymodtono ¢ Variant. Ta yvopiopata mg eivan ta napaxdto :

e succ_of : Kataypdgel 1 oxéon mpoyovon / anoyovov petald Sragopetikmv ex600emv
(otrymotonev ¢ Variant), mov avijkovv oto i10 aviikeipevo (otrypidtono g Object).
01 ex600€1¢ £VOC GV YKEKPIPEVOD AVTIKEIPEVOD GV VOLOVTAL J1e ADTO IE0M TIC OXE0NC 1SA
(onw¢ Ba Sodpe kK oto endPEVO KEQPAAMO), agod oty mpaypankotia, kabe éxboon

glvan pia S1a@opeTiki] VAOIOINOT EVOC AVTIKEIPEVOD.

To yvopopa succ_of avTioTOlXel 0TI 0XE€01] OLAOXEVH-TOV, ON®C TNV OPlOAle OTNV
napaypago 2.2.1 . Meéow avtov, pmopovpe mieov va Sraxwpioovpe mdte 60O 1
nePlo00tepec ekbooe1g etvan mapardayée (variants) xa note Sraokeveg (revisions).
Edv Snovpynfel pia vea éxboon evde avtikewpevov, éoto V') and my tpomonoinon
pac 16n voapxovoag ¢kboorn ¢ avton, eotm V', to1e avteg or bvo cvvbeovtar pe ) oxEon
succ_of, bndrabiy, V' succ_of V. Eotm V) xm V; 6o Sragopetikéc exbooeic evoe avi-
kewpevov 0. Oa Aépe ot 1 V) eivan Sraoxevaopevy exboon (1) Sraoxkevn) me Vi av xa
povo av vmapxovv n exbooeic tov O, n > 0, o1 onoiec ovvb&ovta pe T succ_of 6¢
efN¢ . V) succ_of v, succ_of v,_q succ_of ... succ_of vy succ_of V.. Av n V bev givan

Sraoxevaopsvn exboon me Vi to18 elvan mapaiiayn .

e UserVersionName : Avagépetar 0to ovopa mov Sivel o xprotng o pia exboorn evoc
AVTIKEIEVOD, TO OMOoilo £ival H1a@opeTKO aIId TO OVOJIA MOV MAipvel avtOpata 1) K-
boon amo to ovompa. [Maipver ipég otnv kAdon ConfigurationName, 1 onoia Snimvet
TO ODVOAO T®V OVORAT®V IOV £Xovv ekxmpnfel amd xpnotec oe exkbooeilc aviikeyis-
vov. IIave ota ovopata tov ekbooemv epapnoleta 1 adyefpa mov meprypdyape oty
gvomra 5.1, yia va emasfer v mAnopeotepn oty Cnrovpevy £xboon evoe avuikee-
VOU, KATd TNV Kataokeni] prac eéxboonc ovotuaroc. To évopa xdbe exboonc bev eivan
Kat” avaykn povadbiko. Etop yia mapaberypa, 6vo exbooeic Gvo Hragopetikomv avii-
KEWYIEV@OY IMOPODV va €Xovv to 1610 ovopa. Emionce, exbdoeic mov ovvbeovim pe
succ_of, propovv va S1atnpovv 1o OVOIA TOV MPOYOVOD TOVE, YEYOVOC MOV H1eDKOADVEL
10 Xp1oty, yrat 6g xperaletan va 6iverl £va véo ovopa kabe @opd mov, IL.X. avaxdaivys
éva AdBo¢ xa Snmovpyet pia Sraoxevaopevy éxboon (Préme 6evtepn mapaypago tov

patog 2 e evotnrac 5.2). Me avtd 1o (nupa 8a aoxoknfodpe xa 610 enOpeEvO
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Ke@QAAMO.

o excepted_from : Ilaipver typéc otnv xAdon Constraint xa Ha 1o Sovpe mo avarvuika

OTI] ODVEXELA, OTAV PANOOVJE Y1 IEPIOPIOJLOVC.

suce of . UserVersionName . . )
— Variant ConfigurationName BaseVersion
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version4

13HP Attribute
iSA
instanceOf

version3

Yxnpa 5.3: IMapdberypa ek660e v avTIKEPEVOV

MMapanpovpe on 1 exboon versionl, mov eivar €kboorn Baong tov avtikewpeévov ENGINE, elvar otrypiotono
bvo khaoswv : e Variant xa ¢ BaseVersion.

H ovtomra _BaseVersion aviwstowxei oto ovpforiono € me aiyeBpac xa eivar 1o ovopa €kboong mov
EKX@PELTAL ADTOPATA Ao To ovoTtnpa o Kabe eékboon Pdong.

O ovvbeopog instanceOf peta&d tov avtikeypévov ENGINE xa ¢ xidong Object éxer mapareipbel yra

A0YOLG amAOTITAG TOV OXNATOC.

Yy evotra 5.1 gixaje mel 611 1) mo amin aiyePpa Ba emipener povo pia £kboor), v omoia
ovopaoae éxdoon Baons. Emiong, yra éva e€apmpa, avt etvar 11 k6001 mov emhgyetat Katd
My Kataokewn piac éxkboonce ovotmnpuaroc, av dev vmdpxet aiin minopEotepn oty Crodbpevy
¢xboor. H xAdon BaseVersion Sniovel 1o o0voko tov exkbooemv mov £xovv xapaxtnpiofet

exbooeic Paorc.

Y10 oxnpa 5.3 mapovopilletar éva mapadsiypa ekS00£@V AVTIIKEIEVOY, OIOD @UIvOVIAL Ol

AP AMAVE KACQOE1C K OTOIXELN TOVC.
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5.3.3 Ilepropwopoi

O1 xAdoeic Constraint xaw SupConstraint ex@pdCovv pali, 10 0VVOAO TOV MEPIOPIOP®Y MOV
¢xovv oprof el anod to xproty. Evac nepropiopoc vnapxet povo petald exbooemv Sragopetikmv
AVTIKEIEV@Y, IOV avlikovv oTo 1610 ovotnpa. Ot ekbooe1c mov avikovv og £vav meploplopod
kabopiCovia j1e 10 yvopopa concerns ¢ Constraint, 10 onoio maipver Tpec oty KAAon
Variant, xa eivan yvopopa xa e SupConstraint, agov, oneo¢ pmopovue va 6ovpe K 010
oxnua 5.1, ot 6vo KAdoeic ovvbeovim pe pia oxéorn isA, 1£0® ¢ OmoOiaC T Yvoplopata
¢ Constraint xAnpovopovviat an6 T SupConstraint. Av mapartnprioovpe mdit 10 oX1pa
5.1 Ba Sovpe om 1 xAdon SupConstraint Sev exel, oe oxéon pe v Constraint, emumiéov
yvoplopata Kat otnv ovoia eivan ibia pe avtr. H Gragopd petalo tov 6vo éykerta oto om
1 SupConstraint SnAovel T0 ODVOAO TOV HEPIOPIOR®OV, TOV OMOIMV TRIRATA TOVG DIAPXOVV
161 oav nepopwopot (otiymotna g Constraint). 'a napdberypa, ot 6Tt vidpxet evac
nEPOPOPOC constraintl (otiymotvno g Constraint) pe otowxeia tic exbooeic : Vi tov Oy
kar V5 tov (. Av oty ovvéxera xperaobet évag véog meplopopog constraint? jie otoixeia
nc: Vh tov C, Vs tov Oy xan Vs tov (s, Ba npéner va opofei otrymotono e SupConstraint,
K va ovviebel péom e oxéong isA pe tov constraintl (amd tov onoio Ha xAnpovopijoet
ta otoixeia Vi xka Va) xan péow g concerns e to V.

H xcdon SupConstraint ex@pdlel Tove meEPoplopone, yia Tove omoiovc, meplopiCeta to
ODVOAO T®V OTOIXEIMV IOV APOPODV, 0 OXEOT P TO GUVOAO TOV OTOIXEI®V MOV 10XDOVV Ol
neploplopoi mov ovvbéoviar pali tovg péom e oxéone isA. Ta mapdberypa, €otw &vac
neplopopoc (constraintX) (péhoc mwg Constraint), o onoiog wxvel yia 6ieg ¢ exbO0EC
tov ovotarog CAR pe xitpvo Xpopa, K évag alloc (constraintY) (péloc ¢ Constraint)

o 10X et yia oiec tic ekbooeic tov CAR pe metpedaoxivyipa. Evac tpitoc mepropiopnoc,

) . constraintX
constraintZisA

constraintY
(péloc ¢ SupConstraint) nepiopiCel 10 0VV0L0 ex6G0E®V TOV CAR, K GV YKEKPIPEVA 10X VEL
yia tic exkb0og1¢ pe ;. Kitpvo xpopa Ko netpeiaoxivypa. Emione, n Stagoponoinoy oe
Constraint xax SupConstraint xpropenet kam ot elw0ayoyl v nepopopov. To nog Ba 1o
Sobpe oto emOPEVO KEPAAMO.

2

H &vvolra evoc meplopiopod © egivan avt) tov apoifaiov amoxieiopon, &niabn ot

2Eva mapdpowo eibog mepropopev xpnojponoteitar and 1o CMA [43] . Ymépxovv, @uopkd, K dila
16y, ome¢ yia mapaberypa oto [26], dmov mpoteivetar £va oDVOLO mEPLOPORNOVY - ovopalovia meploplopol
Srapopgwong (configuration constrainis) - MOV XPNOPEDOLY GA PNXAVIOROC Y@ TOV MEPLOPWORO TG Srdboorg
TV allayov.
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ODYKEKPIIEVEC £KOO0E1C, IOV AmOTEAODV oTOowXela Tov, &g Agrtovpyodv owotd pali xa
ENMOPEVOC, (v KAT( TNV Kataokevt] plac éxkboong ovotnpatoc emieyovv avtee (péow e -
yeBpag exbooemv), 1dte 10 ovompa Sev mpéner va yiveta anodextod yrati be Ha hertovpyet
opfa. T'a mapdaberypa, ¢otm éva obotnpa S nov anotereita ano ta e€apmpara Cy, Cy, Cs
K éxel oplofel o meplopopoc constraintl (mponyovpevo mapdberypa). Av yia my xa-
taokevn plac éxkboone tov S emdeyovv ov Vi, Vo xan VY, avtiotowxa yra kdbe éva and ta

efapupara, to ovornpa Hev elvar amodekTO ylati 1w0xvel o constraintl.

concerns
Constraint Variant

/\ v excepted_from

SupConstraint '

P \
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\ | Evs excepted_from /\ iISA
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\ . .
o : concerns instanceOf
B constraint2

Yxnpa 5.4: Iapaderypa nepropiopov

Ot oviomteg Evl, Ev2, Ev3, Ev4, Ev5 eivar exbooei¢ tov avuikewpeévov ENGINE, ou Bvl, Bv2 tov BODY
Kar ot Wvl, Wv2 tov WHEELS (Biéme oxnpa 5.2). Tia Aoyovg amhomrag tov oXNRato¢ napaieimovial Ta
npoavagepfévia aviikeipeva kar ov o0veopot isA petafd avtov xw teov exkbooemv tovg, o1 ovvleopot in-
stanceOf petad tov exbooewv xa ¢ xiaong Variant xa ta ovopata exboocwv (otrymotona g Config-
urationName).

Evac nepropiopdc ovvbéer ta otorxeia tov pe hoyiko KAIL Etop av o nepropiopdc X agopd

¢ exbooeic Vi, Vo, ... V,, tov avtictoxev efapmpuatov, Ba woxvel povo av vmapxovv ka
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Ol N MAPAIAve £K60081C Kl OX1 KAIMO10¢ ovvovaopdc tovg. Aniabi), av yia t Snpovpyia
piac éxboon ¢ ovotparoc exovv emdeyei ov VY, Va, ... V., o X bev 1oxvet.

Tedoc, av évac mepropopoc X agopd pia ékboon V', Ba agopd ka 6hec 11 exbooerc,
Vi VE V™ 1nov eivan andyovor (Sraokevaopéveg exbooeig) mg V. O ovoxetiopog petald
tov X xa tov V' V2 V" Sev elvan dpeoog (dnwg pe t V, péow mg oxéong X concerns
V) addd éppecoc kan "xAnpovopeita” (oto endpevo xepddmo Ba odpe 10 o) péow tev
ox&oemv succ_of - Ox1 avtopara, onmg ovpfaiver oty epapxia isA - mov vmapxovv petald
v V, VI, V2 .. V" Opwc, katd my e£&én piac éx6oonc etvar mBavd, and xdmoto onpeio
Kat petd, va pn 8gdovpe va 10xvet évac nepopopog. To okomd avtd efvnnpetel 10 yvopiopa
excepted_from ¢ xAdonc Variant, pe 10 OO0, AKDP@VETAL 1| 10XDCG EVOC MEPIOPIOIOD Yla
pia ¢xboon xam yra odec tic 6raboxove me. [a mapdaberypa, £otm evac mepropopoc Y kat
ot exbooeic V1, V2 . Vi Vil V" tétoec oote 1 pia eival Stackevaopévy x6oon
me dAdne, Sndaby, V" succ.of V"1 .... Emionc, vnobétovpe 6T éva amd ta otoixeia tov
neploplopon eivar 1y x6oon V2 (Y concerns V?) xan V! efapeitan anod tov mepopopd Y
(Vi+! excepted from Y). Ano ta mapamdve mpoxvmtet 6Tt o Y agopdt Ti¢ exbooeg V2, ... V*

eve efapovvian oo V'LV,

Y10 oxipa 5.4 mapovomiCeta £va mapdberyja meploptlop®v, OMov @aivovta ol Iap Amive

KAGOE1C Kl OTOIXEIA TOVC.

5.3.4 TIpoawpetika Avrtikeipeva

H xidon Optional 6ni@vel 10 0DVOAO TOV AVTIKEPEVOY MOV XapakTpiCovia mpompeTik .
Eva avuikeipevo (otiymotvno mg kAdong Object) eivan mpoapetixd edv ev elvan vnoxpemTikI
Il OVPJIETOXI] TOV OTNV Kataokevr evoc ovotnuatoc °. Ta mapdberypa, o KApamiopoc
ATRCONDITION 6ev eivin DIOXPEDTIKOC Yyl va DIAPEEL £va oVOTIIA avTokivijtov CAR, aAdd
£va avtokivnto pmopel va exel KMpatiopo. Etop onoce gaivetan Kar 0To oxnjia 5.5, 1 oviotta
ATRCONDITION, mov givan edptnpa tov avukeipévon CAR, Ba eivan otiymotono e KAAOIG
Optional. Me avtd tov 1pdémo pmopovpe va kKataokevdoovpe exkbooeilc tov CAR pe 11 Xopic

exkbooe1¢c Tov ATRCONDITION.

30%a ta avukeipeva, avefdptnta amd 1o av eival TPOMIPETIKY 1) DIOXPEOTIKN 1| ODJIIETOXIN TODC 0TI
OLYKPOTNOT) EVOC ODOTIATOC, LITOPODY VA £XOVV €KOO0ELC.
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has_part & ObjectType Optional
8 AN N

!
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| \ \ \ \

/

/ | \ \ N
.......Q...\Q.\..QQ.\\..Q...Q..\..Q...
/ | \ \ \

\
A
WHEELS ’ AIRCONDITION

Attribute
—_—
I nstanceOf

Yxnpa 5.5: Iapdberypa mpoampeTikmv aviiKeiévov

Mapatnpovpe ont 10 avuikeipevo AIRCONDITION mov 8€kovpe va Inv €lval DIOXPEMTIKI] 1) GV PIETOXI) TOD KATA

MV KATAOKEDT) TOL aviikeliEevoy CAR eival otiymotmo §vo khaosav, e Object xa ¢ Optional.
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KegpaAawo 6

Y Aomoinon Xvotnuatoc yia

Configuration Management

Y10 mponyovpevo Ke@aiwo Mpoteivape &va poviéio yra configuration management, mov
AMOTEAElL KATA KAMOO TPOIO, £V CUPIANPOC TOV POVIEAOD TN¢ AAyefpac exbOoe®mV, MO
elbape 010 1610 KePaAao. Yto mapov ke@aimo fa mapovolocovjie TNV VAOIOUOT] EVOC OVOTI)-
patoc yra CM, 1o omoio faoiCetar oto napandve povicio. To obotpd pac, mov prnopovje va
10 ovpe ypagixd oto ox1pa 6.1, amoteAsitan Ao Tpia eMEPOLC TRIPIATA, ATO TA OMOiA, £Va
XPNOREVEL 0T1 H1aXEIP101] TOV KOO0E DV TOV AVTIIKETPEVOV, TO AALO 0TIV €100 YOY1] 6e60pEVEOV
Kl ODYKEKPIEVA TOV NEPOPIop®V oty faon 6ebopevov xwm 1o tehevtaio emisyel ek6o0e1C
yia v Kataokevn piac ¢éxkboone ovompuaroc kxam eAéyxet my vnapfl meplopopov petaln
ToUC. LT ovvexela tov Kegaiaiov Ba Sovpe avarvnikd xdbe éva amd ta mpoavagepfevia
Tppata ko teéhoc Ba mancovpe yra tic S0K11e¢ mov KAvajie MpOKEIEvoy va eheyEovpe v

opBn Aertovpyia tov cvotpaToc.

6.1 Awaxeipion Exboocemv

IMa m Gaxeipion ex6G0emV AWTIKEWIEVOY DAOIOW|OA]E TIC OGVO MO ONIAVTIKEC EVIOAEC
(pmopodpe va Sovpe ) ovvtaly tovg, avarvuikd, oto Hapdpmpa B), me ewoaywync (check-
in) xa g eayoyng exkbooewv (check-out). Emebi bev amotelovoe 016x0 ¢ mapovoag
epyaoiac 1 Kataokevr| evoc epyaieiov yia £heyxo exkbooewv (version control) anogaocioape
va Xprnoplonoujoovpe yia 1o okomo avto 1o RCS, xa ovykekpypéva v exboon 5.6.0.1,
gva gvpotata Sradebopévo ovotnpa edeyxov exboocwv. O pdohroc tov RCS mepropiCetan oty

anofnxevon 1OV ekbO0EOV TOV WTIKEEVOY (0TI OVYKEKPIPIEV]] MePiNTOOL Ta AvTIKEipeEva
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Yxnua 6.1: Lxnpatki napdotaot tov ovotpatoc yia configuration management

etvan apxeia kewpévon) oe 6&hta popel), péoa oe apxeia xepévon tov ovonparog UNIX, km
otV avadbnjuovpyia tove oe Kavoviki popet. I'a va sivan Svvar 1 opbn hertovpyia tov
voovotnjatoc Sraxeipione ekbooemwv Xperaotnke eva ovotpa 61acvvbeone v H1KOV pac
EVIOLOV €100 yOYIC K e£ayoylg ek600emv Ka Tov aviiotowxev tov RCS (ci xa co) yia va
emrtevxfei 1 petald Tove emxowovia (yeyovoe mov pag odiynoe oe npoobiikeg otov KoOSIKA

TV EVIOAOV €l Ka co). Xue 6vo enopevec evomteg Ba mdnoovpe, avtiotolxa, yia my

€100 yoy1 Ka v e£aymyl] eK600Emv.

6.1.1 Ewayoyn Ex6dcswv

Me v evtoin] ¢ s1oaymync anofnkevovpe pia £K6001 £vOC AvTIKEPEVOD 0 GEATA pop@ty, pe

Xp1j01] TIC TpomonOnpevnc €vioitic ¢i tov RCS, amd v omoia maipvovpe Kat IANpo@opisc,
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€0 OV onoimv eipaote og Beon va yvepiCovpe @ tov apBpd éxboone (mov Hiver avtopata
10 RCS) m¢ veae éxboone mov Snmovpynoe o xpriotne ka e npoyovov ¢ (m.x. 1.2 xm
1.1, avtiotoixa), av vrdpxetl Kamow npofinpa xkwm e prnopel va anofnxevbei 1 véa éxdoon,
av MPOKelTal yia Ty mpmty £K6001 K av vmapxovy ahhayéc petald me véac ékboonc xwm
¢ MPOYOvoD TI|G.

Edv 6ev vndpxer mpofinpa ka éxovv yivel tpomonow|oei petald mg veac exk6001n¢ K
m¢ mpoyovon ¢, to ovornua (nrdst and 1o xprnotn va dmoet éva dvopa oty vea £xkboor,
bivovtac tov 1 bvvatdmra va Sraréfer 1o Ovopa T mpoyovov te. Etop’kAnpovopeita”
10 Ovopa oty amdyovo &xkboor. Av topa, elval 1 IpOTN OPA MOV YiveTm £10ayoyl] piac
¢k60011C TOV CVYKEKPIPEVOD AVTIKEIPEVOD, TG EKX@PEiTal avtojiata To ovojla BaseVersion,
pe 1o omoio Snimvetar 6Tt amotehel v £kboon Paonc.

( Lto onpeio avto Ba avoifovpe pia mapeévbeon yia va Staxepioovpe Tic £vvoleg Tov
ovoparoc ¢k6oon ¢ Kat Tov ovopatoc ovotnpatog. Amo topa Ka oto ££1¢ yia 1o dvopa
exboon ¢ (xpnoponoteita and v dhyefpa exbooemv) Ba xpnopmonoeita o OPo¢ TEQLYEaPLXO
ovoua  éxdoons.  To 6vouo ovotiuatog amoteAel TO AVAYV@PIOTIKO OVOIA MOV EKX@PEITa
avtopata oe kabe £k6001 amo TV £VIOAL £10ayoy1C K600 mV Kt givan provadiko. Yvvtifetm
and evav opadd Xap axTpmv, TOD OMoiov, TO IPOTO KOPPATL £ival TO OVORA TOD AVTIKEIIEVOD

7Y g 1o Tedevtaio o

nov Staxeipilopaote pia £xboon tov, 10 HedTEPO £lval O XAPAKTIPAG
apinoc exboonc mov 6iver 1o RCS. Tha mapaberypa 1o dvopa cvotrparoc e éxboone 1.2
tov avuikeypévov ENGINE Oa eivan to ENGINE*1.2. )

Téhoc, amobfnxevovial o1 oxenkEe pe v soayopevy ¢kboorn mAnpo@opiec, e Xpion
Snimoemv TELL ¢ yAwooac TELOS [14]. Etop 1o dvopa ovotjpatoc mg £xboorn ¢ ovvbéetm
pEO® TG 0XEong succ_of pe To OVORA OLOTHRATOC TNG MPOYOVOD TG K PEO® TG OXEONC
UserVersionName jic 10 meptypa@iko ovoua te ¢kboonc, to omoio opiCeta va eivan oty-
mowno ¢ xkidaonc ConfigurationName, eve 10 ovopa ovotuarog tifetar oTIyOTLIO TNC
kAdonc Variant (xw ¢ BaseVersion av eivan i) mpo 1 k6001 ) Kar ovvbeeta pe vav ohvieopo
1sA e 1o avuikeipevo tov omoiov amoteiei ¢xkboon. H amobBnxevon tovce yivetm oe pia ovto-
Kevipikn Paon Sebopevov, mov Snmovpyeitan xwm e€ehicoeta pe 10 MEPAOHA SNADOEDV TG
TELOS ané tov compiler tc.

Yy mepintoorn mov 10 avIKEIIevo elval 0Tty otono ¢ KAdonc Optional, (nteita and to
Xp10T1) T0 mEPTypaikod ovopa mov fa 6moet va eivan gite povabiko ite 1o dGvopa ¢ mPpoyovo
¢xboon ¢ (o omoio agov éxer 1161 yiver exto eivan kan povabikd). Avtd ovpfaiver yrari pe v

aryePpa exbooemv e pnopovpe va xabopicovje note BEhovpe va OV PPETEXEL OTIV KATAOKEDT)

piag exboon¢ ovotpatoc eva efapmpa (avtikeipevo) mov éxel xapaxtpodet mpompetikod.
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Av opoc Ta mEprypa@ikd ovopata Tov eK600EmV TV 11| VIOXPEMTIKOV AVIIKEPEVOV £1vin
povadikd, n amovoia xamowv and avtd otav Cbel 1 kataokevn piac exboonc ovotuatoc

Ba Snhover o1t Gev mpenet va emheyei Kajia £K6001] A0 TO GV YKEKPIPEVO AVTIKEIEVO.

H avaxon ninpogopiac amd tn Baon (m.x. meprypagikd dvopa g mpoyovov &xdoong,
IPOPETIK(L AVTIKEIEVA ), TOOO 0TO pIooLOTHA TG Sraxeiponc exbdoemv, 600 Km ot Ahda
§vo mov Ba Sovpe otig emdpeveg evoTTeg, yiveta pe xpron v evioiov tov PQI ! (Pro-

grammatic Query Interface) [9].

6.1.2 Efayoyn Exéocewv

Me mv eviod1) m¢ e€aymyiic Snpovpyovpe va avtiypago piag ékboonc (evoc aviikeipévon)
oo B¢hetl va tponomoujost o xpriotnce. O kabopiopoc ovykexpipevc ék6oonc pmopel va yivel
amd 1o Xp1otI pe 6vo Tpomovc : eite Hivoviac To mMEPIypa@iko ¢ Ovopa ite e Tov apifpo
¢xboonc tov RCS.

Yy IpoT) nepnteorn, eival Suvatd va vmapxovy MePIoooTePeC Amo pia ek600e1c, To
6100 avikepévon, o1 onoiec eivan 6raboxikée (ovvbéovia pe ) oxéon succ_of) K £X0ovv TO
1610 meprypagixo ovopa. Tote, emAgyetan amd 10 GOOTNAA 1) MO IPOGPATA SIOVPYNIEVT
¢xboorn , yrati n mBavorra va xpeialetar o XpRotne my teAsvtaia anoyovo £kboorn eival
NmOAD peyaivtepn and v mbavotnta va xpeidCeta omotadnmote dhdn. Av Opmc, Ipaypanxd
ovpfel avtd, pnopei va xproponoujoet 1o 6gvtepo Tpomo xkabopiopov exdoorc.

Agov kaBopiobei 1) £ékboor, Givovia ta 6ebopéva otnv tpomonowmpév €vioil) co tov RCS,
OOV J& T1| Xp1o1] TC avadnovpyeita 1 OV YKEKPIPEVT] £K6001] Ao HEATA 08 KAVOVIKI] Hop@1

KEIEVOD Kl O XPIOTIC PIHOPel MAEOV v KAvel TI¢ ahhayec mov Oehet.

6.2 Ewayoyn Asbopevov (Ilepropiopot)

Me 10 vmoovotnua e soayoyic Sebopévov ewopyovpe £va véo meploplopd oty Paon
bebopevov. H sioaymyn yivetam etop wote va Snovpyeitar pia epapxia isA petald tov
HEPIOPIOR OV, LEOK TIC OMOIAG KANPOVOROUVTM K Ta KOowvd ototxeia (exbooe1c) petald tovc,
OIOTE DIAPXEL KA O1KOVOia 0TOV apifpd tov ovvbeopmv ¢ 0X&01C concerns. YT OV VEXELQ

HEPTYPAPOVIE AVAADTIKG TOV aiyopiBpo ¢ eloaymyrc.

To PQI oxebiédobnxe xan viomowfdnke oto Ivotitovto IAnpogopixiic tov ISpdpatoc Texvoloyiac xm
Epevvag (I.T.E.) ota mhaio tev épyev oo ESPRIT ITHACA. Ilapéxer m Svvatomta Staodvieong pe
mv ITHACA Software Information Base (SIB) [13].
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Evav mepropiond pnopovpe va tov Bemprjcovpe oav éva o0 voho, IOV Ta OTOIXEIN TOV £1val K-

booe1c Hragopetikov avtikeypevov. Etop ¢otw S1, So, ... Sp KA Spy1, ... S, O IEPIOPIOJLOL

MOV €ival OTTYOTVIA TOV KAAoe®v Constraint xar SupConstraint, avtiotoixa, Kal €0t S 0

VEOC TMePloplojto¢ mov BEhovjie va e10ayayov]ie.

Ilepintwon A : Waxvovpe petald tov S;, ¢ = l..n yia va Sovpe av vnapxetl éva (1) me-

ProodTEPA), TETOW OOTE, T0 .S; va eivar voovvoro tov S (S; € 5). Av Sev vndpxet

myaivovpe ot Ilepintwon B.

[1] Eote dowmov, § = {S; : 9, nepopiopodc xa S; € 5, j = 1..n}, 6nrady,
10 § £lvan T0 OUVOAO TOV HEPIOPOR®Y mov Kdbe 0TOIXEID TOV Elval PIIOOV VOAO TOD
S. And avtd, emA&yovpe TOV MEPIOPIOILO MOV EXEL TA MEPIOOOTEP U KOWVA OTOXEIQ

pe 1 S, é0t® 10 Sk.
[2] O&tovpe 1o S otryoTVNO TG SupConstraint.

[3] OpiCovpe S = S — S, dndabdn, 1o S etvar 1 Sragopd v 6V0 OVVOAWY

(amotedeitan amd ta otorxeia tov S nmov Hev aviikovv oto Si).

[4] Av o nAnfdipiBpoc tov S eivan peyaivtepog and 1 ypaxvovpe, nddt, petald
wv S;, ¢ = l..n yia va Sovpe av vmapxel éva (1] IEPO0OTEPA), TETO0 OOTE
S; € 5. Av Bpebei, nyaivovpe miom oto Pripa [1], 6mov ) Heon tov S naipver
10 S, Av Sev Bpebet, 1 av o mAnBdapiBpoc tov S eivan i00¢ e 1, ovvbéovian ta

evanopeivavia otoixeia (ekbooelg) e 1o S, péow ¢ concerns, K TEA0C.

Ilepintwon B : Waxvovpe petald v S;, ¢ = 1...m (efetaCovpe povo ta oTIypoTona mg

Constraint) yia va Sovpe av vmdpxetl £va (1) mepoodtepa), TT010 MOTE, T0 S va eivan

vnoohvoro tov S; (S C 5;). Av bev vndpxer, Bétovpe 10 S otrydTono ¢ Constraint,

T0 OVVOEOD]IE 1€ TA OTOIXELN TOD P& TI] CONCErns K TeAoG.

[1] Eotw howmov, S = {S5; : 5 mepopopdckam S € 5;, 7 = 1..m}, 6nrady,
10 § €ivan T0 ODVOLO TOV MEPIOPIOP®Y MOV KABE TOV OTOIXELO €1Vl DIEEPOVVOLO TOD

S. And ta otowxeia ov § emiiéyovpe avtd jie 1o uKpOTEPo mANHapBpo, E0tm To

Sk
[2] O&tovpe to S otrymoTVNO T Constraint xa to S ¢ SupConstraint.

[3] OpiCovpe S' = Si — S xa myyaivoope oto Bripa [4] m¢ Hepintwong A,

omov topa 10 S; AVTIOTOIXEL 0T0 5.
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[Mapampovpe 6t oty Ilepintwon B waxvovpe povo avapeoa ota otrymotvmna tg Con-
straint xat 0x1 Kk ¢ SupConstraint. Avto ocvpfaiver yia tov €€11¢ 20yo : Eivar moAd mBavo
va vnapxet kamow Sy, [ = m + 1...n, ottymotono g SupConstraint, yia 1o onoio Ha 10xvet
S C 5;. Avto dpwg nov 6e pnopovpe va e€ao@alicovpe eival OTL KATAOTPEPOVTAC TNV 1EPAPXia
1SA mov vrdapxetl petad Tov S; Ka T@v mEPOPON®V pe Tovg omoiove 161 ovvbéeTtar, yia va
ovvbéoovpe 10 S) e 10 S, Ba éxovpe xakvtepa anotedéopara (Iov otV Ipaypankotmra ev

éxovpe).
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rxnpa 6.2: Hapdberypa swoayoyne nepopopov (xpnomomra Staxepiopod oe Constraint
Kk SupConstraint)

Ma mapdderypa, fotew ov mepopopot S = {v, vy vz}, Sy = {4, vs} xa S3 =
{v1, vg v3, vy, v5}. O1.5] K Sy etvan oTryOTVIIA T Constraint ka o S5 ¢ SupConstraint
Ka ovvbéetan peom 1sA pe tovg 57 K Sy. O&hovpe va €100 YAYOVPE £VA VEO MEPIOPIOTLO TOV
S = {v1, v4}, MoV OnEC PAémovpe eivan VIOOHVOLO ToV S3. Av ovvbioovpe Tov S5, éow isA,
pe tov S Ka XxahGoovpe TV DIAPXODOA EpapXia 1ISA KATAANYOUPE OT1 LOp@1] TOV OXTATOC
6.2.a, eve av gwoayayovpe amhd tov S otn popen tov oxnparoc 6.2.b. Metafv tov &vo
napatnpovpe 61 010 (a) vndpxovv 11 odvbeopor (10 concerns xm 1 isA) eveo oto (b) povo

9 (7 concerns xa 2 isA). Apa, 1 emdoy1) ewoaymyig tov oxnpatoc (b) etvan npotipotepy).
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6.3 Avtoparny Emoyn

Me 10 vmocvOTIA TNC AVTOPATIC EMAOYNC EMALYOVTIAL, ADTOIATA, eKOOOE1C AVTIKEIREVOV,
Ta omoia givar e€aptnjiara evoe ovotiparoc mov fehovpe va Karaokevdoovpe pia ¢kboor| tov.
Emionc, eAéyxetm 11 00 VENELA TOD GLOTIPATOC IOV IPOKDIITEL, J1e EA8YXO0 TNC DIAPENC 1] OX1,

HEPIOPIOR @V PETAED TOV EMAEYPEV@OY EKOOCEMV.

[Mpota an’ dAa OpeC, MPEHEl va OPlcOD]IE MO0l MEPIOPICHOT W0XDOVY yia pia ekboo1n evoc
avTikeEvoL (0to mponyovpevo Kepdhmo eixape minoet yra éppeon "xinpovopnon”).
Eotw, V; 10 6bvohro 6hov tov ekbooewv Tov avtikepevov O; Ka £0tm 0Tt 1) k6001 v AvjKE 6TO
Vi (v € V). Tore, opiCetan 1o ovvoro A, C V; oc elnic: A, = {w € V; : v raoxevn mc w},
6n2abiy, eivan 10 0hvoko TV exbOCE®Y OV eivan mpdyovor ¢ v. (O opopde me Sraokevic
(1 Sraoxkevaopévnc exboorn ) éxer Hobel oty mapdypago 5.3.2). Av wwpa Beoproovpe C
TO ODVOAO OA@V TOV IEPIOPIOIAOV MOV DIAPXOVV, TOTE, NIOPODHE VA OpPlOODHE T TEO0EPQ
enoneva ovvolia, vioovvoia tov C' :

Ca, ={ceC : Jwe A, 1010 wote ¢ concerns w}

C,={ceC : c¢concerns v}

FEq, ={ceC : Fwe A, tt010 oote w excepted_from c}

E,={ceC : vexcepted_from c}
6nhabiy, 1o U4, €val 10 GUVOAO TOV HEPIOPIOR®Y MOV 10XDOVV Y OAEC TG MPOYOVODC TC v,
10 (', T0 6DVOAO TOV MEPIOPIOIOV MOV GV VEEOVTIA APECA JIE T ¥ PEOH TNC OXEOC CONCerns,
10 E4, 10 00V0AO TOV MEPOPIOPOV MOV 1) 10X VC TOVC €Xel akvpmbel and 11¢ mpoyovone e
v K 10 £, To 0DVOAO TOV MEPIOPICIOV MOV OVVOEOVTM APEOA JE TN ¥ PEO® TNC OXEO01C

excepted_from. Etop 10 60volo tov nepopopov nov fa wxbdovv yra m v etvar to : (Cy, U

Cv) - (EAv U Ev)

Ta Pripata mov axkoiovfovpe yia v emAoyI] IOV £K6O0E®V MOV GV PPETEXOVY 0TIV KATAOKEDT)
EVOC OVOTIIATOC €1VAL TA MAP AKATE :

[1] To vmoovotnpa Cnra and 1o xpnoty va kabopioet 1o mpoidov (obompa) - tov onoiov pia
¢xboon B&her o xpnoTne va Kataokevaost - 6ivoviag 1o évopd tov, m.x. CAR. Etop péow tov
poviélov ovotpatog Ppioxovpe ta efaptpata (avtikeipeva) C; and ta onoia amoteieita.

[2] Znteitan ano 1o xprjoty va kabopioel, pe Xp1o1 OV IEPTypa@IK®V OVORATOV KM TV
teheotov ¢ dhyefpac exbooemv, v £kboorn Tov mpoidovioc mov Béier va Kataokevaobet,
coto V.

[3] Me xprion tov yevikod kavova ¢ dryeBpag exbooemv (opioBnke oty mapdypago 5.1.2)
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10 voovota avalnrel K emigyel v mAnopeotepn oty V' exkboon xabe efaptiparoc C;,
onote, yia kabe exkboon emhiéyeta éva (1) IEPOOOTEPA) MEPTYP APIKA OVORATA.
[4] Afoddynon ¢ ¢xboong Tov MPOIGVTOC MOV MPOKVITEL.
o Avyia gva e£apmpa £xovv emAgyel IEPIGOOTEP A AMO £VA MEPTY P APIK L OVOLATA, TO OV-
otnpa emAoyne 6g IMopel va Amo@aoicel Mo Ao avtd AMoTeAEl TNV KAADTEPT] EKAOYT).
Y& pla 1¢1o1a Iepintmoly, 1 napovoa £k6oo1 tov ovotpatog, anogaoifel 6t bg pmopet
va vapéet 1) éxboon V' tov mpoioviog. Xe pia enopevy £ékboon Ba prnopovoe 1o ovoTRa

va avanépnet 1o Cfnpa oto Xp1oty).

o Avnotoxiletan 10 meprypagiko ovopa kdabe £xkSoone pe to dvopa ovoTIpaATOC K
gheyxeta 1) DIapn neploplopev petald Tov emieypevov ekbooenv. O ¢heyxoc yivetm
o¢ €€1¢ : €0T® S TO 0VVOAO TV EKEO0EMV MOV EXOVV EMAEYEL YA TV KATAOKEDL] TIG
¢xboonc V' tov mpoidvioc xa S;, ¢ = 1...n, o nepropopoi mov wxvovv. [Ma kdabe ¢

ghéyxoope av S; € 5. Avioxver, 1018, 6¢ pmopet va vnaper 1 ¢xboon V' tov mpoioviog.

6.4 AOKIIEC TOD XDOTIIATOC

IlMa va edéy€ovpe my opbiy Aettovpyia TOV GLOTRATOC KAVAJIE Ta £EIC : OPIOAJIE TO GVOTIIA
CAR, 10 omnoio amoteieitan amod ta e€apmpara ENGINE, BODY, WHEELS, RIGHT MIRROR xm
AIRCONDITION. Ia xdfe éva amd avta Sppovpynoape mapariayée (variants) xa Sia-
oxevéc (revisions) xpnogonowwviag to voovompa Araxeipone Exbooewv. Me 1 Borfera
tov voovotatoc Fwoayeoyne Asbopeveov soaydayape oty Baon Sebopévav mepiopiopove
petald ekbooemv Hragopenikov avnikepevav. TEhoc, pe xp1o1 tov voovotjatoc Emioync
ExS60ewv, (nujoape mv xataokevn] Sta@opov ekbooemv tov ovotrjpatoc CAR, peptk®v e mpo-
mpeTKa avtikeipeva ka dAlov xopic, emiéyoviag and ¢ ekbooeic v efapmpdtov (m.X.
¢xboorn ovotuarog : 1300%inj + sedan + typeX + auto, eéxboon ovoujparoc : 1600%cc
+ caravan + typeA, x.An. , BAiéne oxnpa 6.3). H emdoyi) ohoxAnpodnke pe emtoxia yia
£va 0DVoAO eKEO0E®MY K AVEMTUXMC Yia TI¢ vIoAouiec, Adym vrapfnc nepropopov. Ohec ol
Soxec mov Kavajie, Kai yia ta Tpia vmoovotjara, oAoK Anpeodnkav emtvxmc. Xto oxipa 6.3

napovoiletar, ypa@ikd, 1o mapadetya mov vACIOU0AE Yid TOV AEYXO0 TOV GVOTHHATOC.
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Yxnpa 6.3: Xxnpaniki mapdotaorn tov poviedov yia configuration management xa tov
bebopevov mov swoayayape otn Pdon 6ebopevev mpokepevov va xpnoppomonfovv otic
Soxipec tov ovotparog

Ta Adyovg amiotniag tov oxnuaro¢ mapaielpape tovg ovvbéopovg instanceOf petafd 0howv tov ekbo-
OEOV (EI\TGII\IE* ..., BODY*..., WHEELS*..., RIGHT MIRROR*..., ATRCONDITION*.. ) Kot ¢ KAAoNG
Variant, petafd twv exbooeov Baong (ENGINE*1.1, BODY#1.1, WHEELS#1.1, RIGHT MIRROR*1.1,
ATRCONDITION*1.1) xau g BaseVersion, petalp 6lev v neptypa@ixov ovopdtov (e£apovpévon tov
_BaseVersion) xa ¢ ConfigurationName xa peta&d tov nepopopev constraintl, constraint2,
constraint3, constraint4, constraint5 xa ¢ xidong Constraint. Emion¢ mapaleigape tovg
MEPLOCOTEPOVE ATIO TOVG oV VEEoTOVE isA petald tov exbO0E®V KUl TOV AVTIKEIPEVOY TTOD AVIIOTOLXOUV (II.X.
petaéd m¢ ENGINE#1.3 xa tov ENGINE, t¢ BODY*1.1.2.3 xat tov BODY, k.2m.).
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KegpaAawo 7
Yvurnepaocpata

To avukeipevo avu|c e gpyaciac nrav 1 0xebiaoy K 1] VAOMOINGI £VOC ODOTIIATOC
yta configuration management. To ovotmpd pac otnpiCeta oe pia dhyefpa exbooewv
(onwc éxer oprobet oto [42]) xa oto povigro yria CM mov oxebuioape xa neprypdpape oty
yimooa napdaotaonc yveoorne TELOS, pe to omoio gioj1yonjie Tic £vvolec T@V HEPIOPICEDY
aovpfardmrag K TV IpoMmpeTKeOv aviikelpévey. Amnotekeitan (to odotpa) and tpia
pnpata - Avaxeipion Ex6ooewv, Ewoayoyn Asbopevov, Avtopaty Emaoyn - ano ta omoia
Kabe éva emredel TIC avTioTOIXEC ASTTOVPYIEC. XTI OV VEXE1A MPOTEivove H1dpopec PeATimoetc

Kl EMEKTAOELC TOV OVOTILATOC.

Mia onpavuiki BeAtioon tov ovotuaroc, motevovpe 6Tt Ha amoteioboe 1 petatpom) Tov
ovotiuaroc Hraovvbeonc j1e 1o Xp1oty amo 1o eminebo TOV eVIOAOV YPARINC 08 YPaAPIKO
eminebo. Etop o xprotne, xpnomonowwvrac to “moviikl”, Ha pmopovos va emihefer yia
efayoyn pia exboon evoc efapmparoc amod T ypa@ikn napdotacn tov 6&vbpov ekbOoE @V
tov ovykekpipEvon eaptparog (tpnpa Araxeipong Exbooewv), Ba pnopovoes va xabopioer
Ti¢ €KOO0EIC OV A@OPOLY £vav MePlOPOpo Kar Ti¢ €KOOoe1c mov empobvim amd &vav
HEPIOPIORO PNEO® PIAC YPAPIKIG AVAILAPAOTAOIC TOV eKOOOEMV TOV AVTIKEIPEVOY KAl TIG
isA 1epapxnong wv nepopopev (tunpa Ewayeyne Aebopévov) kam téhoc Ba Bornbovoe,
Kata my emioy piag ek6oo1¢ mpoidovioe, 1 ypa@iky mapdotaon v napaiiayov (vari-
ants), kaBe efapuiparog MoV PHOPEL VA OVPPETAOXEL OTIV KATACKEDL] TOD MPoioviog (TRijpa

Avtoparng Emdoyrc).

Mia mBavi) eméktaon Tov OVOTIATOC a@opd oTnv  vIooTNPE] HiapopPmos®mv  yia
KATAvEIIeva ovothata, yia mapabetypa, vmapln v efappdiov £voc mpoidovioc oe

KATAVEPINJIEVO ODOTIA Kl Suvatotnta avtopatnc emaoync ek6oone e€aptjaroc yia wmy
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Kataokevl] mac kboone mpoiovioc.  Emione, yia w Sraxeipion exbooemv, pia eviodn
oVYyXOVEDONC (Mmerge) eitvan ONRAVTIKY Yo T0 6vvODAopd Napdiiniev ypappov avantvéng.
Kata wm ovyxevevon, npota avayvopiloviar ta xowd onpeia petafd piac éxdoone Pa-
one xam 6vo mapdAiniov S1aokevaopevev ekb600E®V, K 0TI ODVEXELN EVOMOIODVIAL Ol
arrayéc. EmmAéov, avakaAivmroviat ot ovykpovopevec ariayec. Téroc, oto mapdv ov-
otna pe My enavaiapfavopevn xprjon v Teheotov + Kat % eivar mBavod va mpoxdyovy
vnepforikd peydia ovopata ek600emv, yeyovoe mov 6voxepaivel 1o xpnotr. Mia Avon eival
va emipanovv petafintec exboornc, bniadi, va eroaxfovv veec ekbooe1c, o1 onoiec neprExovv

EKPPUOELC TOV VIAPXOVIOV OVORATOV eKOO0E V.
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ITapaptnpa A

Ileprypaen oe TELOS tov MovteAov
CM

Y10 xe@dAao avtd tov mapaptipatoc Siveta 1 meprypagi) oo povieiov ya configuration
management pe 1 yioooa mapdaotaone yveoone TELOS. To povieho mapovopiomke

AVAADTIKA 0TO D0 KEPAAMO TN MAPODOAC epyaciac.

BEGINTRANSACTION

TELL Individual ConfigurationName in M1 _Class

end ConfigurationName

TELL Individual Optional in M1 Class

end Optional

TELL Individual Object in M1 Class with
attribute
has_part : O0Object

end Component

TELL Individual Variant in M1_Class isA Object with

attribute
userVersionName : ConfigurationName;
succ_of : Variant;
excepted from : Constraint

end Variant
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TELL Individual BaseVersion in M1 _Class isA Variant

end BaseVersion

TELL Individual Constraint in M1_Class with
attribute
concerns : Variant

end Constraint

TELL Individual SupConstraint in M1 Class isA Constraint

end SupConstraint

ENDTRANSACTION
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ITapaptnpa B
EvtoAec Avaxeiprone Exb6oosmv

Ewayoyn Exbocewv

Me mv eviodl] eswaywyng ekbooewmv (imp) amofnkeveta pia éxboon evog apxeiov otnv
anofnkn, oe 6&Ahta popen Km 1o apxeio Staypdgetar ano to directory oto omoio Pploxeta.

H ovvta&n mc eviohng eivan 1 mapaxato :
imp -{lu} -mmsg -t[textfile] -w[login] filename

e imp filename : Ewaydyel pia ékboon tov apxeiov, mov enefepydleta o Xp1jotng, oty

amofnx.

e imp -1 filename : Ewaydyet pia exboorn xopic va agnoet 10 "xieibopa” 1 va ofinoet

10 apxeio mov enefepydetal o XproTnC.

e imp -u filename: Ewaydayet pia ¢k6oon xa agrver 1o "xkieibopa” xopic va ofoet 1o

apxeio mov enefepyaletar o Xprotng.

e imp -m"msg" filename : Ewaydayel pla véa €xboor tov apxeiov pe ovopa filename,
amofnKeLOVTAC OC PHVLIA TEPTYPAPIC TOV AAAAYOV MO £Y1VAV 0TIV IApoDoa K600

10 "msg”. H dmap€n tov pnvopatoc eivan vmoxpemtikly yia xabe véa éxboon, ninv g

IPpOTNC.

e imp -ttextfile filename : Ewaydyet pia véa ékboon kat avtiypd@el 10 KEIEVO MOD
nepexetal 0to apxeio textfile otnv anobnxy, oto apxeio RCS/filename,v. H dnapén
TOV €1Vl VIIOXPEOTIKI] LOVO KATA TNV £10AYOYI] TIC IPpOTNE £K6001C TOD 0V YKEKPIEVOD

apxeiov.
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e imp -wuser filename : Ewayayet to apxeio xan emipénet v ekxopnon Sikaobooiac

otV véa €K6001] K 08 KAMOOV AAAO XpNOTY).

Efayoyn Exbooewv

Me mv eviodn] e€aymyiic exbooemv (exp) Snpuovpyeita va avtiypago piag £xboone, tov

apxeiov mov BeAer va tpomonmoujoet o xpnotne. H ovvia&n e evioinc eivan ) mapaxdato :

exp [-vconfname || -rrev] -{lp!l[rev] -ddate -wl[login] filename
P P g

e exp -vconfname filename : Efayer v ékboon, pe neprypagikd ovopa confname, tov

apxeiov pe ovopa filename.

e exp -rrev filename : Zavabnuovpyel 10 apxeio pe ovopa filename emAéyoviag

my rev ¢xboon avtov. (H mapovoa popen g eviokic eivan evailaxmiky wg

HPONYOVREVC. )

o exp -1 filename: "Kiewbovel” 1o RCS apxeio ka e€ayer pia éxboor) tov, Etopmote va

pnopet va tpononowmfet ano to xprjoty (writable).

e exp -p filename : Asixver ta mepiexopeva piag €kboone tov apxeiov pe ovopa

filename.

e cxp -ddate filename : Efdayer myv ékboon tov apxeiov pe ovopa filename mov €xet
MV Mo Kovuvi nepopnvia Sypovpyiac pe v npepounvia date, adid eiva mpv amod

avt). (m.x. "1-sept-907).

e exp -wuser filename : Emiéyer v tedevtaia exboon tov apxeiov filename mov €xet

Snmovpynfel anod to xprjoty user.
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