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monacemTa bazis daproeqtebis avtomatizacia  

Savi zRvis ekologiuri sistemisTvis 

gia surgulaZe, nino Tofuria, ana gavardaSvili, marina kaSibaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba Savis zRvis saqarTvelos akvatoriaSi ekologiuri sainformacio sistemis 

monacemTa multimediuri bazis avtomatizebuli daproeqtebis amocana. ganisazRvra is 

obieqtebi, romlebic aRwers sintaksurad da semantikurad zRvis ekosistemis ZiriTad 

parametrebs, kerZod: zRvis parametrebi, mdinare, estuari, mowyvladi ubani, GPS-
koordinatebi, sensituri ubani, wylis sinjis faqtorebi da a.S. agebul iqna zRvis 

ekosistemis konceptualuri modeli obieqt-roluri modelirebis instrumentis 

gamoyenebiT. igi Teoriulad efuZneba kategorialuri midgomis (enis gramatikuli wesebi) 

da maTematikuri logikis (algebris) erTobliv gamoyenebas. Savi zRvis ekosistemis 

eqsperimentuli monacemTa baza agebul iqna Ms SQL Server 2012 paketiT,  xolo momxmareblis 

interfeisi bazis mxardasaWerad ki - MsVisual Studio.NET 2013 integrirebul garemoSi.M  

sakvanZo sityvebi: Savi zRva. mdinare. estuari. ekologia. monacemTa baza. monitoringis 

sistema. monacemTa damuSavebis avtomatizacia.  

 

1. Sesavali 

 

Savi zRvis ekologiuri sakiTxebis mecnieruli kvleva da misi prognozireba 

Tanamedrove kompiuteruli teqnikisa da programebis  gamoyenebiT saqarTvelosaTvis metad 

aqtualuria, igi warmoadgens qveynis  strategiul mimarTulebas, xolo Savi zRvis sanapiro 

zolisa da misi mimdebare  teritoriebis SenarCuneba da dacva qveynis mTavrobas aRiarebuli 

aqvs rogorc saxelmwifos prioritetuli mimarTuleba [1]. 

kvlevis mecnieruli siaxlea saqarTvelos sazRvrebSi arsebuli Savi zRvis 

akvatoriaSi, ZiriTadi mdinareebis estuarebsa da mis mimdebare teritoriebze zRvis 

sanapiro zolSi axali mowyvladi ubnebis dafiqsireba GPS  kordinatebSi da maTi datana 

cifrul rukaze, Savi zRvis wylis savele-samecniero da laboratoriul-qimiuri  kvleva, 

monacemTa axali bazis Seqmnis mizniT miRebuli statistikuri rigis Sefaseba da damuSaveba 

Tanemedrove kompiuteruli programebis MIKADO, NEMO, ODV da DIVA-s gamoyenebiT da 

bolos, Savi zRvis ekologiuri parametrebis kvleva obieqt-orientirebuli multimediuri 

monacemTa bazis safuZvelze [2]. 

ganxorcielebuli mecnieruli kvleva saSualebas mogvcems SevafasoT Sav zRvaSi 

ZiriTadi  ekologiuri parametrebi, davazustoT maTi raodenobrivi da Tvisobrivi 

maxasiaTeblebi, klimatis globaluri cvlilebis fonis gaTvaliswinebiT davazustoT zRvis 

sanapiro zolis axali mowyvladi ubnebi geografiuli GPS koordinatebis mixedviT,  rac 

Semdeg etapze saSualebas mogvcems kompleqsurad Sevafasod Savi zRvis ekologiuri 

problemebi da daigegmos misi sanapiro zolisa da mimdebare teritoriebis ekologiuri 

usafrTxoebis  RonisZiebebi. 

ganxorcielebuli mecnieruli kvleva saSualebas mogvcems SevafasoT Sav zRvaSi 

ZiriTadi  ekologiuri parametrebi, davazustoT maTi raodenobrivi da Tvisobrivi 

maxasiaTeblebi, klimatis globaluri cvlilebis fonis gaTvaliswinebiT davazustoT zRvis 

sanapiro zolis axali mowyvladi ubnebi geografiuli GPS koordinatebis mixedviT,  rac 
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Semdeg etapze saSualebas mogvcems kompleqsurad Sevafasod Savi zRvis ekologiuri 

problemebi da daigegmos misi sanapiro zolisa da mimdebare teritoriebis ekologiuri 

usafrTxoebis  RonisZiebebi. 

2. ZiriTadi nawili 

 

Cveni kvlevis saproblemo sferoa Savi zRvis ekologiuri sistema, kerZod misTvis 

monacemTa bazis daproeqteba. sawyis etapze saWiroa ganisazRvros is obieqtebi, romlebic 

aRwers sintaksurad da semantikurad zRvis ekosistemis ZiriTad parametrebs. Cvens mier 

Catarebuli sistemuri analizis safuZvelze, romelic xorcieldeboda mimdinare saangariSo 

periodSi, gamoikveTa Semdegi obieqtebi:   

• zRva(SeaID, Name, Length_EastWest, Length_NorthSouth,Area, Water_volume,  

           Average_depth, Max_depth) 

• mdinare( RiverID, mdinaris_dasaxeleba, wyalSemkrebi_auzis_farTobi, km2,  

          absoluturi_niSnuli, m, mdinaris_sigrZe, km, saSualo_qanobi, i,  
                    auzis_saSualo_simaRle_monakveTze, m, Camonadenis_saSualo_moduli, 

              l/wm.km2, saSualo wliuri xarji m3/wm) 

• estuari(EstuarID, RiverID, CoordGPSx, CoordGPSy, Area) 

• mowyvladi_ubani(Vulnerable_districtsID, CoordGPSx, CoordGPSy, Area, T1/T2, pH, TDS) 

• GPS_koordinatebi(CoordGPSx, CoordGPSy) 

• sensitiuri_ubani(SensitiveAreasID, CoordGPSx, CoordGPSy) 

• ubani(DistrictID, Name, CoordGPSx, CoordGPSy, Area, T1/T2, pH, TDS) 

• wylis_sinjis_faqtorebi(WaterTestID, WaterT1, AirT2, Water_acidityPH,            

                                                                      WaterSalinityTDS)  

• eko_usafrTxoebis_RonisZieba(ActionID, Name, DateBegin, DateEnd,  … ) 

• da a.S. 

monacemTa bazis daproeqteba ganvaxorcieleT obieqt-roluri modelirebis principebis 

safuZvelze da misi instrumentis gamoyenebiT. esaa Natural ORM Architect paketi, romelic 

Tavsebadia Visual Studio.NET Framework integrirebul sistemasTan [3].     

konceptualuri modeli (ORM) an sqema aris saproblemo sferos ZiriTad terminTa 

erToblioba da maT Soris kavSirebi, romlebic asaxavs sakvlevi sferos biznesprocesebs 

da bizneswesebs. igi Teoriulad efuZneba kategorialuri midgomis (enis gramatikuli 

wesebi) da maTematikuri logikis (algebris) erTobliv gamoyenebas [4]. 

aseTi midgoma Cadebulia NORMA-instrumentSi, romelic damkveT-momxmareblis 

codnas dasaproeqtebeli obieqtebis Sesaxeb gadaitans e.w. obietebis, maTi Tvisebebis da 

predikatebis (binaruli,... , n-aruli) saxiT. 

obieqtebis aRwera momxmareblis mier xdeba NORMA paketis samuSao interfeisiT da 

Seitaneba jer erTi obieqti, Semdeg meore da a.S. bolos TviT NORMA-sistema gvaZlevs 

integrirebul konceptualur models, romelic 1-el naxazzea naCvenebi. sailustraciod 

aRvwereT sami obieqti: „mdinare“ (River), „estuari“ (Estuar) da „ubani“ (District). maT Soris 

kavSirebi agebulia „has“ („is”, „works” da sxv.) predikatebiT. 

SesaZlebelia SedegSi iyos uzustobebi, romlebic qselis modifikaciis reJimSi 

advilad swordeba TviT momxmareblis mier manam, sanam ar miiReba saboloo momxmareblis-

aTvis misaRebi konceptualuri sqema. 
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nax.1. konceptualuri sqema - ORM  

Semdegi etapi exeba ORM-modelis (konceptualuri sqemis) safuZvelze arsTa-

damokidebulebis modelis (Entity-Relationship Model), anu ERM - meore donis konceptualuri  

sqemis damuSavebas (pirvelis safuZvelze). me-2 naxazze naCvenebia am sqemis klasikuri 

varianti, romelic miiReba uSualod Visual Studio.NET garemoSi avtomaturad NORMA 

paketidan. esaa alternatiuli varianti - barkeris modeli (mas aqtiurad iyenebs firma 

Oracle) [5]. 

 
 

nax.2. konceptualuri sqema – ERM (barkeris modeli) 
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AUTOMATION OF DATABASE CONSTRUCTION  FOR  

ECOLOGICAL SYSTEM OF BLACK SEA 

Surguladze Gia, Topuria Nino, Gavardashvili Ana, Kashibadze Marina  

Georgian Technical University 

Summary  

Considered of multimedia data base computer aided design task for ecological information system 

in Georgia's Black Sea waters.  Determined objects, which describes the syntax and semantic Sea 

ecosystem of the main parameters, particular: Sea parameters, River, Estuary, Vulnerable districts, GPS-

coordinates, Sensitive areas, Water sampling factors, etc. Object-role modeling tool using was built a 

conceptual model of Black Sea ecosystem. Theoretically, it is based on a joint use of the categorial 

approach (language grammar rules) and mathematical logics (algebra). Experimental data base of the 

Black Sea ecosystem is implemented on the Ms SQL Server 2012, and user interfaces to maintain 

database constructed in an integrated environment, the Ms Visual Studio.NET 2013. 

 

 

АВТОМАТИЗАЦИЯ ПРОЕКТИРОВАНИЯ БАЗ ДАННЫХ ДЛЯ  

ЭКОЛОГИЧЕСКОЙ СИСТЕМЫ ЧЕРНОГО МОРЯ 

Сургуладзе Г., Topuria Н., Гавардашвили А., Кашибадзе М.  

Грузинский Технический Университет  

Резюме 

Рассматривается задача автоматизированного проектирования мультимедийной базы 

данных для экологической информационной системы Черного моря в акватории Грузии. 

Определены объекты, которые синтаксически и семантически описывают основные параметры 

экосистемы моря, а именно: параметры моря, реки, эстуарий, уязвимые районы, GPS-

координаты, факторы отбора проб воды и т.д. Использованием инструмента Объектно-ролевого 

моделирования была построена концептуальная модель экосистемы Черного моря. 

Теоретически, она основана на совместном использовании категориального подхода (правила 

грамматики языка) и математической логики (алгебры). Экспериментальная база данных 

экосистемы Черного моря реализована на Ms SQL Server 2012, а интерфейсы пользователей для 

ведения БД построены в интегрированной среде Ms Visual Studio.NET 2013. 


