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1. daprogranmebis
meTodi, stilli, modelli da ena

“meTodi~ berZznuli sityvaa (methodos) da niSnavs gzas,
kvBevis gzas, Teorias. esaa miznis miRwevis xerxi konkretuli
amocanis gadawyvetisas, garkveuli wesebis simravlis
sistematuri ganoyenebis safuZzvel ze.

“programa~, aseve berznulia (program, routine) da gamoxatavs
operaciebis Sesrulebis mimdevrobis aRweras winaswar cnobi i
algoriTmis safuzvel ze.

daprogrameba aris programis Segmnis procesi. is moicavs
progranis daproeqtebis, kodirebisa da testirebis etapebs.
amgvarad, daprogramnebis meTodi marTvis procesia, ronlis
drosac igmneba programulli produgti (programuli paketi).

progranis xarisxi da muSaobis efeqturoba damokidebulia
rogorc daprogranebis meTodze (obieqturi Tagtori), aseve
damprograneb Bis codnaze, gamocdilebasa da temperamentze
(subiegqturi faqtori). programa SeiZleba asrullebdes Tavis
mova B eobas, xsnides ama Tu im amocanas, magram igi iyos cudad
an kargad SedgenilBi. “cudad~ an “kargad~ niSnavs imas, Tu
ramdenad gasagebadaa programa dawerilli (Sinaarsobrivad),
rogoria misi gamosaxvis struqtura anu Forma.

daprogranebis procesis ganxi Bvisas ganoyofen oTx ZiriTad
cnebas: daprogramebis meTods, daprogramebis still's, danuSavebis
algoriTms (nodells) da daprogranebis enas.

daprogramebis meTodi asaxavs programis Sesrullebis
xerxs, tegnoBogias. magaliTad, strugturulli daprogrameba
niSnavs programu i paketebis Sequnas daRmavali daproeqtebisa
da progranebis moduBuri principebis gamoyenebiT.

arsebobs saxBis aSenebis tradiciulli neTodi, dawyebuli
sazirkvlidan, pirveli, meore da aS. sarTullebi da bolos,
saxuravi. arsebobs meore meTodic, saZirkve b i, Semdeg saxuravi,
zeda sarTulli, qveda sarTulli da boBos pirveli sarTuli.

3



ra Tgma unda, Senobis agebis am or Sesrulebas gansxvavebu li
tegno B ogiebi sWirdeba. sabo B oo produqti Senobaa, rome I sac
ar enCneva ra meTodiT aSenda, e.i. neTodi ar emCneva produgts.
asevea programaSi. misi wakiTxviT ZneBi dasadgeni igneba, Tu
rome B1 meTodia gamoyenebu Bi (magaliTad, daRmavali Tu aRmavall i
daproeqtebis).

is, rac SeiZleba SevanCnioT programas an Senobas, aris
forma, anu gamosaxvis, aRweris stilli. “stilli~ berZnulli sityvaa
(stylus) da Cxirs niSnavs, romelTac Zvelad sanT His dafebze
werdnen (Cxapnidnen).

mSeneb B obis stili: magalliTad, sveticxoveli (me-10 saukune)
marT Emadideb Buri ekBesiebis stilliTaa agebuli, parizis
RvTismSobBis taZari (me-12 saukune) _ goTuri stilia
(baziBika), riTac kaTolikuri ekBesiebi gamoirCeva.
protestantulli ekBesia (me-16 saukune) stilliT ar hgavs
Tavis winamorbedebs, ara aqvs gumbaTebi, wminda xatebi da
gandakebebi da a.S.

stillis saSuallebiT xSirad gansazRvraven mxatvrulli
nawarmoebis an sportulli kBubis xe Bweras. magall iTad, pikasos
stili (kubizmi, neokBasikuri mimdevroba, me-20 saukune),
FexburTSi _ braziliuri stilli da aS. amgvarad, stilia is,
risi SemCnevacaa SesaZBebe b1, sxva obieqtebTan Sedarebis gziT
SesaZBebeBia misi gamorCeva.

daprogranebis stilli. anhoben, rom damprogranebels aqvs
cudi stilli, Tu is xSirad ganoiyenebs GOTO operators, an
monacemTa aRwerisTvis iyenebs iseT simbo Boebs da saxe lebs,
rome B Tac ara aqvT kavSiri SinaarsTan, daniSnu lebasTan.

programa SeiZleba agebuli ignes operatorebis gamoyenebiT,
maSin igi procedurulli stilisaa (magaliTad, C,Pascal da
sxva). Tu programaSi iyeneben mxoBod Funqciebs, maSin sagme
gvagvs Fungciur still Tan (magall iTad, Lisp). Sedegebis misaRebad
programa SeiZBeba agebu Bi ignes Bogikuri progranebis (wesebis)
simravliT da am wesebis damuSavebisaTvis Bogikuri gamoyvanis



algoriTmebiT. maSin vHBaparakobT daprogramebis Bogikur
stillze (magalliTad, Prolog). Tu daprogramnebis dros gamoiyeneba
obiegtebis asaxvis abstragtulli xerxi, romnlis safuZvell zec
isini SeiZlBeba gaerTianebul ignen erT kNasSi da aqvT
SesazBlebBoba gadascen TavianTi Tvisebebi axBad Seqmnill
obieqtebs, maSin sagme gvagvs obieqtebze orientirebull anu
daprogranebis obieqt-orientirebull still Tan (nagalliTad, C++,
Delphi da sxva).

erT progranaSi SesaZBebelia gamoyenebu Bi ignes ramdenime
stili, maSin aseT enebs hibridulls uwodeben. ena miT ufro
mZBavria, rac meti stilia masSi realizebuli. aRniSnul
sakiTxebs momdevno paragrafebSi ufro detalurad SevexebiT.

davsvaT kiTxva: romeli stilia ukeTesi, romeli stilli
SevarCioT amocanis gadasawyvetad? swor pasuxs TviT
konkretulli amocanis anallizi mogvcems. saWiroa dadgindes
amocanis mizani, Sinaarsi, ZiriTadi elenentebis nairsaxeoba
dabolos, rac mTavaria, _ am amocanis gadamuSavebis modeli
(algoriTni).

amgvarad, Tu daprogranebis stilli progranis Formas gvaZlevs,
gadamuSavebis modelBi am Fformas SinaarsiT avsebs. stilis
msgavsad, gadamuSavebis sxvadasxva mode B i arsebobs. ganvixi 1oT
zogierTi maTgani.

_ gadamuSavebis tradiciulli modelli fon-neimanis
(amerike 1 maTematikosi, 1903-1957) manganis saxe B iTaa cnobi 1.
am manganis principiT muSaobs TiTgnis dRende arsebulli yvela
kompiuteri. esaa mimdevrobiTi, bijuri Sesrulleba yoveli
operatorisa, romelic cvllis manganis mdgomareobas. igi Hobs
mexsierebas da monacemTa damuSavebis iseT operaciebs, rogoricaa
Sedareba, gadacema, SeerTeba, gamoyvana (warmoeba), waSBa da
asS.

_ gadamuSavebis Tunqciuri modeli igulisxneba
maTematikuri Funqciis cneba, romelic gvaZlevs gansazRvris
aris callsaxa asaxvas mniSvne BobaTa areze. gansazRvrisa da



mniSvne B obaTa areebi arsebobs abstragtulad (sinravlis saxiT),
imisgan damoukidebBad, Tu ra mimdevrobiT airCeva wyvi Bebi,
romBebic fungciur damokidebu Bebebs asrulebs. manganas
miewodeba Funqciis saxe bi da argumentebi, romlis safuzve l ze
is ipovis, gadaamuSavehs da gamoscems monacemTa Sesabamis
mniSvne I obebs.

gadamuSavebis rellaciuri modeli. igullisxmeba
maTematikuri damokidebu Bebebis, mimarTebis cneba. relaciebi
ganisazRvreba rogorc qvesimravBeebi monacenTa sxvadasxva
domenebis dekartulli namravBidan. esaa cxrilli strigonebiT
(korteJebiT), romelBTa svetebi moTavsebulia atributTa
(veBebis) saxelebiT, xoBlo cxrilis strigonisa da svetis
gadakveTaze moTavsebu Bia monacemis konkretuli mniSvne l oba
Sesabanisi domenidan (erTgvarovan monacemTa simrav le). manganas
miewodeba relaciis saxeli da argumentebi, magal iTad, mosaZebn
atributTa saxe Bebi, romBebic winaswar gansazRvrull predikats,
1 ogikur pirobas unda akmayofi Bebdes. igi anuSavebs an predikats
da eZebs relaciaSi Sesabamis monacemTa striqonebs.

_ mtkicebaTa modeli. igi efuZneba deduqcias da iyenebs
Bogikur formulebs, romBebic gmnis simravles agsiomaTa
saxiT. amaTgan mtkicdeba, gamoiyvaneba axali Formulebi
Teorenebis saxiT. mtkicebaTa Teoriis FuZemdebe B ia germane i
maTematikosi daviT gi Bberti (1862-1943), rome Imac pirve Ima
Semoitana es cneba da gamoiyena maTematikuri Teoriis, kerZod,
agsiomaTa sistemis arawinaaRmdegobriobis dasamtkiceblad.
mtkicebaTa modelis gamosayeneb Bad manganas unda SeeZlos
pirveli rigis Bogikuri predikatebis danuSavebis meganizmis
reall izeba.

_ problemaTa gadamwyveti. igi anuSavebs probBemebis
specifikaciebs. probBema aRiwereba gansazRvru i formiT, xolo
probBemaTa gadamwyveti gamoiyvans misi amoxsnis gzas.
xelovnuri inteleqtis sistenehSi dRemde gamoyenebull aseTi



meganizmebi orientirebu lia im martivi probBenebis aRsawerad,
ronBebic mocemulia sawyisi situaciebis miznobrivi
predikatebisa da dasaSveb operatorTa erTobliobis bazaze.

rogorc zemoaRweri ll, aseve sxva saxis damuSavebis mode Bebis
analizi gviCvenebs, rom umravBesi maTgani maTematikuri
mode Bebia, maT Soris garkveuli willi Bogikur nodelebze
modis. am sakiTxebis SeswavBa da Semdgomi ganviTareba dResac
agtualur mecnierull nmimarTulebad iTvBeba, gansakuTrebiT
ki maTematikuri mode Bebis semantikuri problemebis gadawyveta.

Cven gavecaniT daprogranebis meTodis, stillisa da nodelis
cnebebs. davsviT amocana (zogadad), ganvsazRvreT misi
gadawyvetis gza. SevarCieT daprogranebis meTodi da stili,
movaxdineT amocanis modelisa da misi Sesrullebis algoriTnis
Tformalizeba. dagvrCa am algoriTmis kompiuterSi gadatana
da Sedegebis miReba. es sakiTxebi wydeba daprogramebis enebis
safuzve I ze.

daprogramebis enebi Fformaluri sistenebia, romelTa
saSuallebiT aRiwereba amocanis gadawyvetis algoriTmebi ise,
rom SesaZBebelBi xdeba maTi Semdgomi manganuri gadamuSaveba.
amgvarad, daprogramebis ena is instrumentulli saSualebaa,
ronlBiTac algoriTmi Caiwereba manganur kodebSi.

yovel enas da, maT Soris, manganursac, agvs simbo Boebis
all Fabeti, rombis bazaze aiwyoba enis konstruqciulli
e Bementebi: operatorebi (dajavSnull sityvaTa erToblioba),
Tungciebi (standartulli da arastandartull i), ganosaxu lebebi
da operaciebi (ariTmetikuli da Bogikuri), relaciebi, wesebi
da aS. yovel enaSi reallizebulia am konstrugciu i e Bementebis
manipu B irebis gramatikuli wesebi, monacemTa abstraqtuli
strugturebis aRweris saSuallebani, operaciebis, Funqciebisa
da qveprogranebis Sesrulebis mindevrobis marTvis saSuall ebani
(ganStoebebi, cikBebi, gadamrTve Bebi, rakursiebi) da aS.

yovel daprogranebis enas aqvs Tavisi stilli. SeiZleba erT



enaSi daprogramebis randenime stilli iyos realizebulli, amiT
izrdeba enis simZBavre da mogni B oba. ena xSirad orientirebull ia
garkveul'i kNlasis amocanebis gadawyvetaze, maT abstragciaze.
magaliTad, PROLOG ena Bogikuri daprogramebis amocanebs
wyvets, LISP _ TFfungciur, C da PASCAL struqturuli
daprogramebis karg instrumentebad iTvBeba, C++ da DELPHI
procedurulli da deskrifciulli tipis monacenTa mani pu Birebis
iseTi enebi, rogoricaa algebrulli ena ISBL (Information Sys-
tem Base Language), SekiTxvebis ena ekranul'i redagtoriT QBE
(Query By Example), SQL an SEQUEL enebi, romBebic algebrul
da aRricxvis enebs Soris mdgomi enebia da a.sS.

bholo aTwlBeullSi gansakuTrebiT ganviTareba da farTo
gamoyeneba hpova obieqt-orientirebuli daprogranebis enebma
(C++, Delphi), Fungciuri (Clos) da Bogikuri daprogramebis
(Prolog++) koncefciebiT.

obieqt-orientirebulli enebi or jJgufad iyofa

1. daprogranebis enebis gafarToebiT miRebuli hibridulli
obieqt-orientirebuli enebi, maT miekuTvneba Simula-67, C++,
Clos, Prolog++ da sxv.

2. axBad Segmni B, ew. sufTa obieqt-orientirebulli enebi.
maga B iTad, Smaltalk-80, Eiffel da a.S

orive jgufs Tavisi dadebiTi da uaryofiTi momentebi
gaaCnia gamoyenebis TvalsazrisiT. magaliTad, sufTa obieqt-
orientirebuli enebi kompagturi da advilad asaTvisebelia,
magram ak Bl ia daprogramebis universaluri enebis bevri Tviseba
(saSua B ebebi), gamoyenebis are aseve SezRudu I B1ia. Tavis mxriv,
hibridulli enebi moculobiT didia, magram maTSi Serwymulia
rogorc ZiriTadi enis (magaliTad C) dadebiTi mxareebi, aseve
axalli obieqt-orientirebulli enebis Tvisehebi. es ki ganapirobebs
imas, rom C++ SeuZlia farTo kMasis amocanebis gadaWra. igi
yove B gvari gadaprogranebis gareSe TiTgmis mT B ianad amuSavebs
in arsebull sistenebsac, romBebic C-zea daweri B mis Segmnande.



kompiuteruli tegnologiis Semdgomma ganviTarebam, axali
Taobis manganebis (Pentium, 686 procesorebis hazaze) da Su-
per-VGA monitorebis Seqmnan dasabami misca nZBavri grafikulli
saSua B ebebis ganviTarebas. daiZra axalli tallRa daprogranebis
istoriaSi: Visual-Basic, Borland-C++Builder(Delphi), Oracle da a.S.
viTardeba daprogranebis inJineria da axal-axal siurprizebs
umzadebs kompiuterTa Tayvanismcenlebs.

2. kompi Batorebi da interpretatorebi

arsebobs daprogramebis enebis FfarTo speqtri. isini
gansxvavdeba erTmaneTisagan sintaqsuri, semantikuri da
pragmatu li aspeqtebiT. pirveBSi igulisxmeba enis sintagsi
da konstrugciebi (wesebi), meoreSi informaciis Sinaarsis
asaxvis done, mesameSi ki _ misi gamoyenebis daniSnulebis
sfero.

kompiuteru B i enebi pirobiTad SeiZleba mowesrigebull ignes
“gqvemodan-zemoT~: manganuri (asemb Berul i) enebi, daprogranebis
universaluri enebi, monacenTa bazebis marTvis sistemebis enebi,
maRali donis (salaparako, bunebriv enasTan axBos mdgomi)
enebi.

gramatikuli da strugturulli konstruqciebiT enebi
Tavsdeba sistemur progranull paketebSi, romelTac samuSao
instrumentuli saSualleba ewodeba. maT safuzvelze igmneba
sanuSao garemo anu momxmareb Bis interfeisi. sistemuri
progranu i paketi kompi Batori an interpretatoria dabali
donisa da universaluri enebi metwilad pirvels miekuTvneba,
monacemTa bazebisa da maRalli donis enebi ki _ meores. arsebobs
gamonak B isebic.

ganvixi BoT kompi Batorsa da interpretators Soris
ZiriTadi gansxvaveba. zogadad, programis momzadeba da misi
manganaze Sesruleba sam ZiriTad etaps gaivlis (ix. nax.ll):



sawyisi teqstis, obieqturi (manganuri) kodis da Sesru Bebadi
failis.
progranis sawyis tegsts, romelic am enis operatorebisa

Y

programis sawyisi tegsti P_NAME.C
L faza 1 kompi Bacia
V‘ /compiler/
programis manganuri
kodi P_NAME.OBJ
faza 2 kavSirebis
-< redagtireba
Y /linker/
programis Sesrulebadi
fili P_NAME.EXE

nax.1.1. progranis konmpiBaciis etapebi (TC~-enis nagalliTze)

da dasaSvebi konstrugciebisagan Sedgeba, wers adamiani da
miawvdis kompiuterSi an enis kompi Bators (magaliTad, tc.exe;
bc.exe) an interpretators (magaliTad, gbasic.exe,
foxpro.exe).sawyisi tegsti umeteswilad inglisuri enis
terninebiT da amocanaSi gamoyenebuli Formaluri
konstruciebiTaa dakomp Beqtebu bi. aseTi teqsti manganisaTvis
gaugebaria. amitomac mas sWirdeba “Tarjimani~. esaa swored
kompi Baciis Taza: programis sawyisi tegstis sintagsuri
Semownmeba (Secdomebis analiziT) da Sesabamisi manganuri kodis
Tormireba (*.obj-gafarToebiT). kodebSi gamoxatulli tegsti
manganisaTvis misaRebia da igi aanalizebs, Tu ra unda programas
misgan, anu ra saxis resursebs Txoulobs igi manganuri
mexsierebisa da programulli standartulli bibBioTekidan. me-
2 Tazaze, kavSirebis redagtori Cveni programis manganur
kods miuerTebs misTvis saWiro sxva qveprogranebs da funqciebs.
anis Semdeg igmneba Sesrulebadi TailBi (*.exe-gafarToebiT).

Tu kompi BatorTan gvagvs sagme, maSin es exe-fai i Tavsdeba
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mocenul direqtoriaSi da misi gamoyeneba SeiZleba
mravall Jeradad (wina etapebis gauvlelad). progranmis
Sesrullebis procesi swrafia.

interpretatoris SemTxvevaSi orive faza srull deba, magram
ar iqgmneba exe-failli. programa erTxel Sesrulldeba. Tu
xeImeored gvinda avamuSaoT programa, isev unda gamoviZaxoT
misi sawyisi teqsti da CavataroT kompiBacia da HBinkireba.
es ki, ra Tqgma unda, ane Bebs programis SesruBebisa da Sedegebis
miRebis process.

kompi Birebu B i exe-Fai Bi mobi Buria, misi Sesruleba SeiZlebha
sxva Tavsebad manganebzec kompiBatoris gareSec.
interpretatorze Sesrullebuli programa ki moiTxovs Tavisi
sistenuri interpretatoris arsebobasac, rac araa efeqturi.

daprogramebis universaluri ena "C~ ("C++~) miekuTvneba
swored kompi BatorTa ojaxs. misi gamoyenebis efeqturobis
damadasturebelia is faqti, rom TviT gseBuri operaciulli
sistema UNIX,operaciull i sistema Windows, Microsoft-is paketebi
da sxva dawerilia am enaze. daprogramebis enebi Java da
Prolog ki miekuTvneba interpretatorebs. maTi “deda~-enebia
Sesabamisad C++ da Pascal.

3. struqturulli daprogramebis meTodi

strugturulli midgoma daprogramebis erT-erTi
meTodoBogiuri safuZvelia, romelic 70-iani wHlebis
dasawyisidan iRebs saTaves. misi mizania ~“daprogranebis procesis~
marTva kompagturi, adanianisTvis gasagebi da saimedod momuSave
progranu B i mode B ebis asagebad. daprogramebis procesis sworad
organizeba sagrZnobBad zrdis progranistis Sronis
nayofierebas da amcirebs misi danergvis dros.

strugturulli daprogramebis ideolBogia erT-erTi nTavari
komponentia daprogranebis obieqt-orientirebulli enebisaTvis.
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daprogramebis procesi randenime etapisagan Sedgeba:

1. amocanis dasma. es Zall ze sapasuxismgeb 1o etapia, vinaidan
aq unda Camoya I ibdes amocana, romelSic zustad igneba asaxu i
ZiriTadi mizani, sawyisi pirobebi, monacemebi da sabol oo
Sedegebi. amasTanave, unda ganisazRvros amocanis gadawyvetis
mode B i, misi Sesrulebis algoriTni da vadebi.

2. daproeqteba an etapze xorcieldeba dasmulli amocanis
gadawyvetis sirTullis Sefaseba. mis safuZvel ze daproeqteba
momaval i programis callkeuli modullebi (ag amocanis
dekompozicia anu misi daSHa, gamartiveba igullisxmeba) da
maTi urTierTkavSirebis sgemebi. am etapze bolo pungts
modu Bebis ganWo B'i kontroli warmoadgens. ganwo Bi kontrolis
arsi mdgomareobs Secdomebis aRmoCenaSi daproeqtebis etapis
adreull stadiaze (vidre ar dawyebula daprogrameba).

3. kodireba esaa daprogrameba romelime enaze, anu
modu Bebisa da nT Biani sistemis aRwera manganisaTvis gasageb
enaze, kodebiT.

4. testireba. an etapze nowmdeba programis unari
sakontrol o monacemebze. sakontro B oa monacemebi, romel Ta
gadanmuSavebis Sedegebi winaswar cnobi Bia. programan, romellic
kodirebull igna manganaze, unda mogvces igive Sedegebi. Tu
Sedegebi aradamakmayofi Bebe Bia, maSin mizezebi unda veZeboT
daprogramebis procesis wina etapebze.

struqturulli daprogramebis meTodis arsi swored isaa,
ron sagrZnobBad Seamciros zemoaRwerili etapebis cikBuri
gamoyenebis raodenoba da programuli produqti Cabardes
gansazRvrull vadebSi.
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3.1, struqturulli daprogranmebis
ZiriTadi elementebi

strugturuli daprogrameba sami ZiriTadi nawi lisagan
Sedgeba:

_ daRmavali tegno B ogig;

_ strugturulli daprograneba;

_ ganwo i strugturulli kontroli.

literaturaSi xSirad daRmaval struqturul
daprogramebasac moixsenieben. am sakiTxs Semdeg paragrafSi
davubrundebiT, axBa ki gamovkveToT strugqturuli
daprogramebis ZiriTadi elementebi.

progranuli produqti (paketi) aris ierargiullad
strugturirebulli modullis erToblioba (ix. nax. 3.1).

ierarqgiulad organizebis principi rTulll amocanis
(programis) dekompoziciis saSuallebaa SedarebiT mcire zonmis
modu Bebad. magaliTad, MO mTavari programaa, M11 da M12
gveprogranebis ierargiis me-2 doneze da aS. mi,m2, ... programu i
modu Bebia, romBebic ierarqiis yve Baze qveda doneze ignneba.

MO

|

M1 Mi12 Mi13 R I V731 M122

nax. 3.1. progranulli paketis ierargiullad strugqturirebis
zogadi sgema, m_ qveda donis modullebi, s_ saxSobebi
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s - saxSobi “formalBuri~ progranulli modulia, romellsac
konkretull'i Sinaarsi jer kidev miRebuli ara agvs. m da S,
moduBebiT xdeba zeda donis programulli (agregirebuli)
modu Bebis ageba.

modu Bebad dayoFis sakiTxi damproeqtebBis Funqciaa da
efeqturobac mis gamocdi Bebazea damokidebuli.

daprogramebis dros mniSvnelovan amocanad iTvleba
programis Sesrullebis procesis efeqturi ganxorcieleba,
ronlis drosac dacullia daprogranebis kargi stili. kBasikur
literaturaSi am dros operator GOTO-s moixsenieben.
arasasurve lad iTvleba an operatoris ganoyeneba, Tumca, SeiZleba
arastruqturirebuli programac daiweros GOTO-s gareSe
ise, rogorc strugturirebuli GOTO-ebiT. angvarad, upirobo
gadasasvlelis _ GOTO-s gamoyeneba iTvHleba marTvis sgemebis
usistemo konstruirebis saSuallebad, romlis drosac programa
kargavs aRgmadobas da marTvadobas.

mis nacvBlad gamoyenebull unda ignes iseTi mognili da
mZ Bavri saSuallebani, rogoricaa pirobiTi gadasvlis (ganStoebis)
bBoki (ifelse.....), cikBebis organizebis bW okebi (while, case,
do case ...) da aS.

struqturulli daprogramebis erT-erTi ZiriTadi e Bementia
programis cvladebisa da konstantebis SerCeva. progranis
aRgmadoba metia, roca masSi Sinaarsobrivi saxe Bebi ganoiyeneba.
yove I programas, qveprogramas, fungcias, cvladebs, konstantebs,
masivebs da sxva agregatull monacemebs sasurvelia hgondes
semantikuri saxelebi, romBebSic asaxuli igneba maTi
daniSnu Beba, fungcia.

daprogramebis karg stillad SeiZBeba CavTval OT programaSi
Seweu li abzacebis, carieli strigonebisa da komentarebis
gamoyeneba. yoveBive es xels uwyobs programis KkiTxvis
procesSi progranistis mxedve BobiTi da gonebrivi resursebis
efeqtur gamoyenebas.
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3.2. daprogramebis daRmavalli tegno Bl ogia

davubrundeT 3.1 naxazze warnodgeni B'i progranu B paketis
zogad sgemas. rogorc aRvniSneT, igi modu Bebis ierargiullad
mowesrigebuli erTobNiobaa. daprogramebis tegnologia aris
meTodi da kompiuterze reallizaciis instrumentulli saSualleba
(daprogranebis ena).

daRmavali tegno B ogia niSnavs, rom programulli modu Bebi
unda damuSavdes zemodan qvemoT. am dros qveda doneebze
gamoiyeneba saxSobebi. saxSobic progranuli modulia, oRond
igi droebiT carielia, SeiZBeba masSi mxoBod Sesvla da
ganosvla. droTa ganmav B obaSi saxSobebi SeicvBeba realuri
progranuli modulebiT.

arsebobs daprogramebis tradiciuli anu aRmavali
tegno B ogia, romlis drosac sistenis daproegteba xdeba zemodan
gvemoT, xolBo progranulli modulebis daprogrameba qvemodan
zenoT, magaliTad, 3.1 naxazisTvis danuSavdeba yve Baze qveda
donis programaTa modu Bebi, Semdeg zemoTa da a.sS.

prob B ema mdgomareobs SemdegSi. davuSvaT, rom gveda donis
yve Ba progranu i modul'i Funqcionirebs. zeda donis modulis
daprogramebis dros gamoiyeneba gqveda donis modu Bebi. xSirad
aRmoCndeba, rom es modulebi ver muSaobs erTmaneTTan. e.i.
call-callke yve la muSaobs, erTad ki araa. es iwvevs progranis
daproeqtebisa da kodirebis etapebis gameorebas, rac, ra Tqma
unda, Sromatevadi da arasasurve bi procesia. rac ufro rTulli
da didia sistema, da rac meti progranisti monawi Beobs nisi
modu Bebis kodirebaSi, miT metia Sansi arafungcionirebadi
progranu B i paketis miRebisa

daprogramebis daRmavalli tegnoBogia ki yovelive amas
iTval iswinebs, vinaidan igi programull modulebs aproeqtebs

da akodirebs zemodan qvemoT. Tavidan xdeba sistenis
Tungciuri specifikatorebisa da misi Semadgeneli progranuli
modu Bebis Tavsebadobis pirobebis gansazRvra. ierarqiis zeda
donidan qvedaze Casvla ise ar xdeba, rom ar muSaobdes zeda
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donis moduli. swored misi muSaobis uzrunvel sayofad (Tu
mas sWirdeba kavSiri qveda donis modu BebTan) gmnian droebiT
modulebs anu saxSobebs. aseT meTods “CanCgers~ adareben,
sadac qvemoT Camoyo Ba gaci BebiT advi bia, vidre zemoT ayola.

modu Bebisa da saxSobebis daprogramebis rigiToba
ganisazRvreba dagegmvis etapze. aq ganixilBaven ierargiull,
operaciull da kombinirebul midgomas.

ierarqiuli nmidgomiT dagegmva iTvaliswinebs modu lBebis
daprogramebas da testirebas ierargiulli ganBagebis mixedviT.
jer igmneba erTi donis yvela modulli, Sendeg xdeba gadasvla
gqveda doneze. SesaZBebelia agreTve ierargiis jer erTi Stos
modu Bebis Seqmna mT Nianad, Semdeg gadasvBa meoreze da asS.
ierarqiuli dagegnvis gamoyenebisas sayuradReboa monacemTa
Tavsebadobis uzrunvelyofa, rombis gareSec garkveuli
prob B emebi igmneba modu Bebs Soris monacenTa gacvlis dros.

operaciulli nidgoma gulisxmobs modulebis danuSavebas
maTi Sesrulebis mindevrobis mixedviT mza programis anuSavebis
dros. es ki damokidebu lia sawyisi monacemebis Semadgen I obaze
da ganisazRvreba mgegmavis mier. operaciull i midgomis dadebiTi
mxarea monacemTa Tavsebadobis probBemebis ioli gadawyveta
(vidre ierargiulis SemTxvevaSi), vinaidan modu Bebi Sesru Bebis
mimdevrobiT 1igmneba da monacemTa gadacemac am mimdevrobas
enorCi Beba. nak Bad SeiZBeba CaiTvall os modu Bebis Sesrulebis
mkacri rigiTobis arseboba, roca romeBime modulli ver
damuSavdeba manam, sanam mis win mdgomebi ar Seigmneba. aman
SeiZzleba gazardos nT Riani sistemis Segmnis vadebi.

kombinirebu B'i midgoma aerTianebs ierarqiulli da operaciulli
midgonmebis SesaZ Beb B obebs da ukeTes Sedegsac iZHBeva. anocana
aratrivialuri da nravallvariantullia, amitomac misi zusti
gadawyveta damokidebu Bia mgegmavis codnasa da pragtikul
gamocdi N ebaze.

progranu B i paketis realizaciis etapi randenime bijisagan
Sedgeba.upirvel rigSi, mzaddeba monacemebi testirebisaTvis,
rome I Ta gamoyenebiTac unda Sefasdes daprogramnebulli
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modu Bebisa da mT Biani sistenis Sromis unari. Sendgom bi jze
igmneba progranmis ZiriTadi birTvi (mTavari modulli), bolos
ki _ modu Bebi da saxSobebi, romBebic uzrunve lyofs testuri
monacemebis Semownebas.

daRmavali struqturulli daprogramebis meTodis
gamoyenebisas SesaZBebeBia progranulli paketis detaluri
daproeqtebis, kodirebis, testirebisa da dokumentirebis
procesebis paralleBuri Sesrulleba, rac saboloo jamSi
uzrunve Blyofs sistenis daprogranebis vadebis dacvas.

3.3. moduBlurobis principi

rTulli sistemebis dasaproeqteblad gamoiyeneba
struqturulli daRmavall i daprogranebis tegno B ogia. sistenis
sirTulles ancireben misi dekompoziciis gziT. an dros miiReba
randenime qvesistema, romelTa Semdgomi analizi da
SesasrullebeBi Fungciebis mixedviT dayofa kidev ufro
amartivebs da cxadyofs programulli paketis agebis process.
erTi an ramdenime Fungcia unda ignes realizebu i progranuli
modullis saxiT (zogjer mas qveprogramas uwodeben). modull's
aqvs saxeli, erTi Sesasvleli da erTi gamosasvleli. mas
miewodeba sawyisi monacenebi, rome I Tac gadaamuSvebs fungciuri
algoriTmis mixedviT da iZBeva Sedegebs.

modu i programuli paketis ZiriTadi komponentia, romlis
damuSaveha da testireba SesaZzBebeBia damoukidebBad. Tu
progranulli paketi didia (Sedgeba mravali modu Il isagan),
maSin izrdeba modu I TaSorisi urTierTkavSirebis organizaciis
sirTulle, rac gaTvaliswinebull unda iqgnes sistenis
daproeqtebis procesis mimdinareobisas.

3.1 naxazze warmodgeni k1 iyo progranu i paketis modu lebad
dayofis zogadi sgema. yve Blaze zeda doneze mdgomi modulli
mTavari modullia, anu is programa, romeBic iwyebs muSaobas
kompiuterSi konkretu i amocanis gaSvebisas. mTavari (an zeda
donis) moduli ukavSirdeba gveda donis modu Bebs, gadascens
maT monacemebs da Rebu B obs Sedegebs maTgan.

17



modu Burobis proncipis gamoyeneba xasiaTdeba Semdegi
upiratesobiT:

_ didi progranu l'i paketi SeiZlBeba daiweros erTdroullad
randenime programistis mier, rac sagrZnobBad Seancirebs
Sesrulebis vadebs;

_ SesaZlebelia progranulli (standartulli) bibBioTekebis
Seqmna;

__ sistenebis daproeqtebisa da programulli realizaciis
marTvis procesisaTvis arsebobs meti bunebrivi sakontrollo
wertilebi, rac aadvi lebs mis testirebas;

_ programuli paketis ganaxBebisaTvis mcire dro da
resursebia saWiro, vinaidan modifikacia Seexeba ara mT Bian
sistemas, aramed mis callkeul nodullebs. modifikaciaSi
vgu B isxmobT axali modulis (amocanis) damatebas, Zvelis
Secvlas an amoSHas. ukanasknel SemTxvevaSi gansakuTrebulli
yuradReba unda nieqces nodu B TSorisi kavSirebis SenarCunebas.
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3.4. mmarTvelli struqturebi

programu I modu B Si nebismieri Bogikuri anocanis reallizeha
SeiZleba iseTi strugturebiT, rogoricaa mimdevroba, ganStoeha
da cikBi (ganmeoreba). arastruqturulli progranis
struqturul Si gadasayvanad, e Bementebis sworad organizebaa
saWiro. 3.2 naxazze naCvenebia maTi graFikuli gamosaxvis
saSua I ebani. J

L, -
KRR Pl ¢

nax.3.2. damuSavebis bBoki (a), Semowmebis bBoki (b),
Serwynis bBoki (g)

A Seizlleba 1yos programis operatori, sxva programnis
gamoZaxebis Fungcia an gveprograng; P Sesamownebe B1 predikati,
anu Bogikuri pirobaa. "+~ niSnavs True (WeSmarits), xolo
“-~ niSnavs False (ncdars). Semowmebis bBoks yove B Tvis erTi
Sesavali da ori gamosavalli agvs. Serwymis kvanZi is wertilia,
sadac Tavs iyris ori an meti Sesavali da erTi gamosavali.
aq araviTari gardagmis procesi ar sruldeba. naxazze yvelgan
monawi Beobs SemaerTebeNi isrebi, romBebic bl ok-sgemaSi
procesebis marTvis mimarTuBebas aRwers (nax.3.3).

am sabazo elementebis safuZvelze ¢

SeiZBeba warmovadginoT strugturulli A
daprogramebis ZiriTadi mmarTveli

struqturebis sgemebi (ix. nax. 3.4-3.8). ¢
3.6 (a) nax-ze aris Tu.., maSin tipis B
cikli, romelSic jer mowmdeba P-

predikatis WeSmariteba, xolo Semdeg ¢
srulldeba an A procedura (Tu +) an 1ax.3.3.
cikBidan gamosvla (Tu -). mindevroba
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nax.3.4. ganStoeba
(Tu ... , maSin ..)

L

nax.3.5. Callagebulli strugtura
ganStoebiT

Y

nax.3.6. ciklebi A proceduris SesrullebiT P predikatis winaswari
(a) da Sendgomi (b) SemowmebiT
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nax.3.7. amorCeva ganStoebiT
(Tu..., maSin......)

nax.3.8. amorCeva gadamrTvelBiT
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ganisazRvros P

predikatebi(0,12)
| ganStoeba |
Y < -
i=1
/
MIN=MASIi] MIN=MASIi]
MAX=MAS][i]
SUM=MAS][i]
|
carielli
i=i+l
MAX=MAS[i]
+
)
/
P carielli
Sedegebis
ganotana
"2~ | SUM=SUM+MASJi]
—>

anorCeva (gadamrTvelBiT)

nax.3.9. struqturulli bl ok-sgema
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3.6-b naxazze pirvelad srulldeba A procedura, Sendeg
mowmdeba predikati. an or strugturas Soris is gansxvavebaa,
rom a-Si SeiZBeba A saerTod ar Sesrulldes, xolo b-Si
erTxel mainc Sesruldeba aucilleblad.

3.7 da 3.8 naxazebze warmodgeni B ia anorCevis strugturulli
sgemebi. orive erTsa da imave Sedegs iZBeva. pirvelSi
realizebulia (Tu .. , maSin..) konstruqciis Calagebuli
struqturebi, meoreSi Tvisebrivad axall i e Bementebia Semotani ki
gadamrTve B is (switch) saxiT. progranul modu BebSi, romlehSic
bevria Calagebuli strugturebi (magaliTad, menius tipis),
umjobesia gadanrTve B is gamoyeneba. prograna gasagebi, kompagqturi
da efeqturicaa.

ganvixi BoT konkretuli magaBiTi im bW ok-sgemis agebiT,
ronelic moicavs zemoaRniSnul strugturull elementebs.
davuSvaT, gvagvs 100 namdvi B ricxvis masivi mas[100]. programan
unda moZebnos am ricxvebidan min-minimuni (Tu predikati
p=0), max-magsimumi (Tu p=1), an yveBa ricxvis jami sum (Tu
p=2). 110 naxazze mocenulia es sgema.

3.5. Fsevdokodebi

Tsevdokodebi aris progranis Bogikis asaxvis saSuall eba,
romelic SeiZleba gamoyenebuli ignes bl ok-sgemis nacvlad.
igi bunebrivsa da manganurs Soris ndgomi FormaBuri enaa,
ar moiTxovs daprogranebis konkretulli enis sintagsis asaxvas.
masSi gamoiyeneba wina paragrafSi aRwerili mmarTveli
strugturebi da strigonebis Caweris safexurebrivi abzacebi.

Tsevdokodi igmneba daprogramebande da masSi asaxulia
progranis muSaobis Bogika. ganvixi BoT Fsevdokodis magaliTi
3.9 naxazze mocemuli bl ok-sgemisaTvis:
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programis dasawyisi

100-e Dementian masivSi sawyisi mniSvne B obebis Setana, qveamocanig
reJinis predikatis mniSvne Bobis gansazRvra: P-kodi, indegsi i=1

min, max da sum cvBadebze masivis pirveli elenmentig
mniSvne B obis miniWeba

cikll i-sanam i<=100
amorCeva P-kodi
SemT xveva 0
Tu min> masivis elenentze
maSin min=masivis e lementi
arada
cariel i operatori
Tu _dasasrulli
SemT xveva 1
Tu max < masivis elementze
maSin max=masivis elenenti
arada
cariel i operatori
Tu _dasasrulli
SemT xveva 2
sum=sum + masivis e lementi
amorCevis _dasasrulli
indegsis gazrda i=i+l
ciklis-dasasrulli
Sedegebis gamobeWdva
programis dasasrulli

nax.3.10. Ffsevdokodis magaliTi
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3.6. bijuri detallizacia da programulli

kodis segmentacia

daRmavali strugturulli daprogramebis tegnologia
iTvaliswinebs progranulli paketis daproeqtebis etapze nmis
dayofas fTungciur modulebad da manganaze daprogranebas
zenodan-qvemoT. SemadgeneBi fFungciebis sirTulisa da maTi
Sesru lebis Sinagani Bogikis mixedviT progranuli modu Bebi
SeiZleha kvBavac dayofill ignas ufro detalur nawi lebad.

amgvarad, bijuri detalizacia iteraciulli procesia, romelic
progranuli modulis Semdgom dekompozicias eTanadeba.
iteraciis yovel momdevno bijze modulis Ffungciebis ufro
detalluri siRrniseulli sakiTxebi ganixi Beba, romBebic pirvel
bijze ar ganixileboda bijebis raodenoba damokidebulia
konkretull anocanaze, romelic progranull modu 0 Si aisaxeba.

biguri detalizacia aRiwereba fsevdokodis saSuallebiT.
pirvel bijze igi zogadi xasiaTisaa, Sendgom da bo B o bijebze
ki TandaTan uaxBovdeba daprogramebis enis winadadebebs
(operatorebs), rac iteraciis procesis danTavrebis mauwyebe I ia.

Tu progranuli modullebi didia, isini SeiZleba daiyos
segmentebad. segmenti aris modulis Bogikuri an Fizikuri
nawi Bi. Bogikurad igi modulis fungciis qvefunqciaa.
Tizikurad segmenti SemoisazRvreba progranis sawyisi tegstis
strigonebis im raodenobiT, romlBebic erT sabeWd gverdze
Tavsdeba (daaxBoebiT 50-60 striqoni).

angvarad segmentacia programis Bistingis moxerxebuli
organizebis saSuallebaa, esaa programis zemodan-qvemoT
daproeqteba modu Bebis Segmnis boBo stadiaze.
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4, kiTxvebi da savar_jiSoebi

1. ra aris daprogramebis meTodi, stilli da ena ?

2. ras niSnavs strugturulli daprogrameba ?

3. ras warmoadgens gadamuSavebis tradiciulli nodeli ?

4. ras warmoadgens gadamuSavebis funqciuri modeli ?

5. ras warmoadgens gadamuSavebis reBaciuri modeli ?

6. ras warmoadgens gadamuSavebis mtkicebaTa modeli1 ?

7. ras warmoadgens probBemaTa gadamwyveti ?

8. ra aris moduluri principi ?

9. raSi mdgomareobs daRmavall'i tegno Bogiis koncefcia ?

10. ras warmoadgens mmarTveli struqturebi ?

11. axseniT cikBuri da ganStoebiTi procesebi
strugqturulli bl ok-sgemis gamoyenebiT.

12. ra aris bijuri detalizacia da progranulli kodis
segmentacia ?

13. ra aris saxSobebi ?

14. ras warmoadgens fsevdokodebi ?

15. ra aris kompi latori da interpretatori ?

16. axseniT kompi Baciisa da HBinkirebis procesebi.

17. strugturulli daprogramebis meTodis gamoyenebiT

SeadgineT “supermarketis~ programu i paketis SemuSavebis

gegma. aRwereT sistemis struqtura da misi realizacil-

saTvis saWiro resursebi.
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