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reziume 

 
ganxilulia multimedia sistemis `video SekveTiTi"  Sefasebis sakiTxebi. kerZod 

damuSvbulia martivi modeli, romelic iZleva saSualebas Sefasdes multimedia sistemis 

iseTi parametrebi, rogoric aris sistemis klientebis optimaluri raodenoba, sistemis 

optimaluri datvirTva, da ganisazRvros optimaluri parametrebis mqone video-serveris 

procesori.  

gasaReburi sityvebi: multimedia. modeli. sistema. optimaluri datvirTva. video-

serveri. procesori. 

1. Sesavali 

Tanamedrove sazogadoebaSi friad aqtualuria multimedia sistemebis gamoyeneba, 

romlebic emsaxureba "video SekveTiT" servisis realizacias. amasTan erTad friad 

mniSvnelovania aRniSnuli tipis sistemebis efeqturi funqcionireba.  

klient-serverul modelze dafuZnebuli "video SekveTiT" multimedia sistema 

muSaobs Semdeg nairad.  

klientebi iwyeben muSaobas Tavis aparaturaze, da rodesac gaakeTeben arCevans, 

agzavnian video-serverze moTxovnas ama Tu im filmis daTvalierebaze. es moTxovna 

gadaicema garkveuli Setyobinebis saxiT gamanawilebeli qselis saSualebiT. am moTxovnis 

miRebis Sedegad da garkveuli analizis Semdeg video-serveri iwyebs am filmis kadrebis 

Tanmimdevrobis gadacemas klientTan. sistemaSi SeiZleba iyos CarTuli mravali klienti 

da video-servers mouwevs maTi erTdrouli momsaxureba. klientebis moTxvonebis 

momsaxurebis procesSi video-servers uwevs im informaciis gacema, romelic moTavsebulia 

mis gare mexsierebaSi (diskebze), risTvisac saWiroa am informaciis winaswari damuSaveba.  

davarqvaT tranzaqcia im operaciebis Tanmimdevrobas, romlebic gaiSveba klientis 

moTxovniT (SetyobinebiT) da sruldeba video-serveridan klientis aparaturaze Sesabamisi 

informaciis (filmis) kadrebis gadacemiT.  

CavTvaloT, rom TiToeuli klientis SekveTa iwvevs video-serverze calkeuli 

gamoyenebiTi programis (procesis) gaSvebas, romelic uzrunvelyofs kadrebis gadacemas, 

anu awarmoebs informaciuli nakadis momsaxurebas.  
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gamoyenebiTi programebi, Tavis mxriv iwvevs im qveprogramebis gaSvebas, romelbic 

uzrunvelyofs saWiro informaciis (kadrebis) moZebnasa da wakiTxvas diskebidan 

operatiul mexsierebaSi (mexsierebis buferebSi). amave dros adgili aqvs informaciis 

garkveul damuSavebasac (kodireba-dekodireba).  

amis Semdeg ki warmoebs infromaciis gadawera qselis buferebSi da kadrebis 

gadacema qselSi. rogorc cnobilia, saWiroa mravali kadris gadacema, Sesabamisad, 

TiToeuli tranzaqcia dakavSirebulia mravali diskuri operaciis SesrulebasTan. 

video-serverze tranzaqciebis damuSaveba warmoebs multiprogramul reJimSi. 

programebis Sesrulebis Tanmimdevrobas gansazRvravs video-serveris damgegmavi. 

1-el naxazze moyvanilia multimedia sistemis "video-SekveTiT" struqtruli 

sqema, romelic SegviZlia gamoviyenoT modelis asagebad. warmovidginoT, rom qselSi 

CarTulia ψ klenti Tavisi aparturiT.  

 
 

 
 

 

 

 

nax.1. multimedis sistemis struqturuli sqema ψ -klientiT 
K - klienti, I - Setyobinebebis rigi, II - procesebis rigi 

 

 TiToeuli tranzaqciis Sesrulebis dro Sedgeba ori fazisagan. pirveli faza 

warmoadgens dros, romelsac klienti gamoiyenebs Tavisi Setyobinebis momzadebaze da 

gadacemaze qselSi. meore ki - es aris dro, romelic midis klientis molodinze da 

pasuxis (SerCeuli filmis kadrebis) miRebaze video-serveridan. moyvanil drois 

intervalebs Sesabamisad davarqvaT mofiqrebis dro da reaqciis dro. mofiqrebis saSualo 

dro avRniSnoT τ, xolo reaqciis saSualo dro - T.  

 aqve unda aRiniSnos, rom  T Sedgeba ori komponentisagan: pirveli T1 - romelic 

dakavSirebulia video-serveris muSaobasTan, da meore T2, romelic dakavSirebulia qselSi 

kadrebis gadacemasTan. e.i.:   

T = T1 + T2. 

analogiurad, τ agreTve Sedgeba ori komponentisagan - erTi τ1 dakavSirebulia klientis 

momzadebasTan, xolo meore - τ2 klientis moTxovnis gadagzavnasTan qselSi (τ = τ 1+ τ 2). 

 sistemis modelis agebis mizniT kidev erTxel aRvweroT misi funqcionireba.  

  

diski 

video -
serveri K 

I II 
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CavTvaloT, rom gamoyeebiTi programa, romelic gaiSveba klientis momsaxurebis 

mizniT rCeba operatiul mexsierebaSi, sanam ar moxdeba klientis moTxovnis sruli 

momsaxureba.  aRvniSnoT multiprogramirebis done rogorc R, da CavTvaloT, rom video-

serverSi mudam aris R - momxmareblis programa, romelic cirkulirebas axdens 

procesorsa da gare-mexsierebas Soris. maSasadame, Cven ganvixilavT Zlier datvirTul 

masobrivi momsaxurebis sistemas, sadac operatiul mexsierebaSi ganTavsebulia 

maqsimalurad dasaSvebi gamoyenebiTi programebis raodenoba. Tavisi arsebobis ganmavlobaSi 

TiToeuli tranzaqcia moiTxovs saSualod γ diskur Setana-gamotanis operacias 

Sesabamisi raodenobis kadrebis mosamzadeblad.   

 davuSvaT, rom brZanebaTa raodenoba, romelsac asrulebs procesori or 

TanmimdevrobiTi Setana-gamotana operacias Soris erTi tranzaqciis farglebSi, 

ganawilebulia eqsponencialuri kanoniT saSualo mniSvnelobiT 1/μ0.  

 davuSvaT, rom rigebi mexsierebis mowyobilobebTan ar arsebobs. mexsierebasTan 

mimarTvis momsaxureobis saSualo dro aRvniSnoT σ. misi sidide, iseve, rogorc τ, 

ganawilebulia eqsponencialuri kanoniT. maSasadame, arsebobs rigebi mxolod 

marTkuTxedis SigniT (nax.1) pirvel rigSi Tavsdeba klientebisagan Semosuli 

Setyobinebebi. am Setyobinebebs analizs ukeTebs video-serveris damgegmavi, raTa 

gansazRvros gaaCnia Tu ara mas sakmarisi resursebi misi momsaxurebisaTvis, dadebiTi 

pasuxis SemTxvevaSi damgegmavi aamoqmedebs Sesabamis programas, axali tranzaqciis 

damuSaveba iwyeba dauyovnebliv, magram is Tavsdeba rigSi manam, sanam video-serveris 

damgegmavi ar ganTavisufldeba am programis asamuSaveblad. am meore rigSi mzadyofnis 

mdgomareobaSi ganTavsebuli programebis gaSvebis Tanmimdevrobas gansazRvravs video-

serveris damgegmavi im algoriTmis safuZvelze, romelic mas gaaCnia. TiToeuli 

kadris amokiTxvisa da qselSi gacemis Semdeg programa isev Tavsdeba rigSi procesoris 

molodinSi. 

 ganvsazRvroT is maCveneblebi da parametrebi, romelTa saSualebiTac SesaZlebelia 

sistemis efeqturobis Sefaseba.  

 am mizniT ganvixiloT video-serveris procesoris drois danaxarjebi. erTi 

tranzaqciis damuSavebis procesoris drois danaxarjebi Sedgeba ori komponentisagan. 

pirveli - es aris t0 dro, romelic aris mudmivi da ar aris damokidebulia procesoris 

tipze kompiuterebis erTi klasis farglebSi. meore komponenti dakavSirebulia 

procesoris multiprogramuli muSaobis reJimTan.  

 CavTvaloT, rom gare-mexsierebasTan mimarTvis dros procesori saSualod 

asrulebs υ brZanebaTa raodenobas. aRvniSnoT f - procesoris saSualo swrafqmedeba. 
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maSin (υR)/f - axasiaTebs drois danaxarjebs  ramdenime programis erTdrouli damuSavebis 

gamo. garda amisa, CavTvaloT, rom procesori garkveul dros xarjavs diskuri 

buferebidan informaciis gadasacemad qselur  byuferebSi da Semdeg amokiTxuli kadrebis 

qselSi gadacemis operaciis (procedurebis) iniciirebisaTvis. aRvniSnoT es brZanebaTa 

saSualo raodenoba rogorc - ν. amis Sedegad video-serveris drois danaxarjebis jamur 

mniSvnelobas erT ciklze miviRebT Semdegi gamosaxulebiT: 

 
t1 =  (μ0f)-1 + (υR)/f + (νR)/f + t0 

 
 aRvniSnoT τ0=(μ0f)-1, maSin Sefardeba t1-saTvis SegviZlia warmovadginoT Semdeg 

nairad:  
t1 =  τ0 (1 + β1R + β2R + β3f),  

 
sadac  β1 = μ0υ , β2 = μ0ν , β3 = μ0 t0. 
 
 vgulisxmobT, rom dro t1 aris SemTxveviTi sidide, ganawilebuli eqsponencialuri 

kanoniT. jamuri saSualo drois danaxarjebi erT tranzaqciaze gamoviangariSoT, rogorc:  

 
t2 = t1R. 

  
am SemTxvevaSi videoserveris datvirTvis koeficienti SegviZlia gaviangariSoT Semdegi 
formuliT: 

            ( 1 ) 
 

 im SemTxvevaSi, rodesac rigi I arasdros ar aris carieli, SesaZlebelia 

gamoviyenoT ηmax mniSvneloba sistemis warmadobisa da reaqciis drois gaangariSebis 
mizniT. 
 imisaTvis, rom SeviswavloT ganxiluli sistemis qceva kleintebis raodenobisgan 

damokidebulebaSi, unda ganvixiloT I rigis gavlena.  

am mizniT gavamartivoT ganxiluli modeli da warmovadginoT is erTi momsaxure 
mowyobilobis saxiT, romelsac gaaCnia momsaxurebis saSualo dro σ1 = t2/ ηmax da romlis 

Sesasvlelze Sedis klientTa Setyobinebebi (nax.2). 

 

 

 

   

 
nax.2. multimedis sistemis gamartivebuli struqturuli sqema ψ –klientiT. 

K-klienti, I-procesebis rigi, σ1–momsaxure xelsawyos warmadoba 
 

σ1 
I 

K 
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 aseTi sistemis datvirTvis koeficienti SegviZlia ganvsazRvroT Semdegnairad: 

 

                                        k=ψ          
                      η1 = 1 - 1/  Σ                                                                                                ( 2 ) 
                                        k=0                  (ψ - k)!                 τ + T2 
 

 sistemis reaqciis dro gaiTvleba: 

T = σ1 (ψ/η1) - τ = t2 (ψη) -  τ    

 

an sxvagvarad, video-serveris reaqciis dro udris:   

 

T1 = σ1 (ψ/η1) - τ  - T2= t2 (ψ/η) - τ - T2                          ( 3 ) 

sadac  η = η1 ηmax.  

 

 sistemis warmadoba, anu tranzaqciebis raodenoba, romelic damuSavdeba wamSi, 

ganisazrvreba Semdegi SefardebiT: 

μ = η1 / σ1  = η / t2                                        ( 4 ) 

 xolo SetyobinebaTa saSualo raodenoba sistemaSi SegviZlia ganvsazRvroT  

SefardebiT: 

L = ψ  - τ (η1 / σ1 ) = ψ - τ ( η / t2)                                                           ( 5 ) 

 

 unda aRiniSnos, rom Tu Cven viyenebT gamartivebul models (nax.2)  Cven vuSvebT 

garkveul cdomilebas, vinaidan ηmax mniSvneloba gamoangariSdeba im varaudidan, rom rigi 

I arasdros ar aris carieli. amis Sedegad sistemaSi mudmivad narCundeba mudmivi 

multiprogramirebis done R.  

rodesac (4)-is Tanaxmad ganvsazRvravT gamartivebuli sistemis μ warmadobas 

klientebis sasruli raodenobiT, sistemis datvirTvis koeficienti mcirdeba, vinaidan 

rigi I zogierT momentebSi SeiZleba iyos carieli. dasaSvebi cdomilebis sidide mcirea 

im SemTxvevaSi, rodesac γ » 1 da albaToba (PL>R) ≈ 1. es pirobebi daculia mraval 

praqtikul SemTxvevaSi. 

 unda aRiniSnos, rom damuSavebuli modeli SeiZleba iyos gamoyenebuli multimedia 

sistemis klentebis optimaluri raodenobis gaangariSebisaTvis, amasTan erTad 

ganisazRvreba sistemis datvirTvis optimaluri done da SeirCeva optimaluri 

parametrebis mqone procesori. 

 
 

σ1               ψ!               (              )              
k              
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DEVELOPMENT OF MULTIMEDIA SYSTEM' MODEL 
 

Tevdoradze Medea 
Georgian Technical University 

 
Summary 

 
The question of estimation of multimedia system "Video on demand" is considered in 

the given article.  In particular, the simple model of multimedia system is offerde which 

enables to estiamte  such parameters, as optimum amount of clients, optimum loading of 

system, and to determine the processor of a server with optimal parameters.  

 

РАЗРАБОТКА МОДЕЛИ МУЛЬТИМЕДИЙНОЙ СИСТЕМЫ 

Тевдорадзе M.Т. 
Грузинский Технический Университет 

Резюме 

Рассмотрен вопрос оценки мультимедийной системы "видео по заказу". В частности, 

разработана простая модель, которая дает возможность оценить такие параметры 

мудьтимедийной системы, как оптимальное количество клиентов, оптимальная нагрузка 

системы, и определить процессор видео-сервера с наиболее оптимальными параметрами. 

 


