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reziume 
statiaSi SemoTavazebulia axali midgoma op-

eraciuli sistemis birTvis mier Sesrulebuli 
funqciebis, kerZod ki virtualuri mexsierebis 
marTvis procesebis vizualizebisadmi. virtu-
aluri mexsierebis marTvis procesi adamianis 
TvalisTvis uxilavia, amitom misi efeqturi 
swavlebis mizniT saWiroa Sesabamisi midgomebi-
sa da modelebis SemuSaveba. SemuSavebuli mod-
eli iTvaliswinebs ramdenime daSvebis arsebo-
bas: winaswar aris cnobili sistemaSi TiToeuli 
gverdis Semosvlis mimdevroba da gverdis mier 
moTxovnili mexsierebis zoma. moTxovnis Ti-
Toeuli elementi Seicavs gverdis nomers, misi 
gamoyenebis rigiTobas da mis mier moTxovni-
li operatiuli mexsierebis zomas. virtualu-
ri mexsierebis marTvis procesebis aseTi saxiT 
warmodgenas safuZvlad udevs rigebis Teoria, 
radgan moTxovnis Semosvla SemTxveviTi pro-
cesia da emorCileba markovis process. aseTi 
midgoma saSualebas gvaZlevs SevimuSaoT vir-
tualuri mexsierebis marTvis vizualizebis al-
goriTmebi, grafikuli interfeisi da Sesabamisi 
programuli sawvrTneli.

sakvanZo sityvebi: marTvis strategiebi, 
virtualuri mexsierebis marTva, vizualizebis 
modeli. 

VIRTUAL MEMORY MANAGEMENT MODEL

Lia Gachechiladze
SUMMARY 

The article proposes a new approach for visualizing 
the functions performed by the operating system ker-
nel, in particular, virtual memory management process-
es. The process of managing virtual memory is invisible 
for the human eye, so it is necessary to develop appro-
priate approaches and models for its effective learning. 
The developed model provides for the following as-
sumptions: the sequence of entering the page in system 
and the amount of memory required by the page are 
known in advance. Each request element contains the 
page number, the sequence of its use and the requested 
amount of memory. Virtual memory management pro-
cesses are based on queuing theory, since the request 
is a random process and is subject to the Markov pro-

cess. This approach allows us to create virtual memory 
management visualization algorithms, a graphical user 
interface and corresponding software simulator.

Keywords: management strategies, virtual memory 
management, visualization model. 

*   *   *   *
rogorc cnobilia, operaciuli sistemis 

muSaobis dros misi birTvi mraval funqcias as-
rulebs. erT-erTi maTgania virtualuri mex-
sierebis marTva. programebi Sesrulebis dros 
operaciul sistemas ugzavnian maTi gverdebis 
operatiul mexsierebaSi moTavsebis moTx-
ovnebs. es moTxovnebi igzavneba gacilebiT swra-
fad, vidre xdeba maTi momsaxureba, ris Sedegad 
formirdeba gverdebis moTxovnebis rigi. am ri-
gis momsaxurebis efeqturobaze mniSvnelovnad 
aris damokidebuli operaciuli sistemis muSao-
bis siswrafe. 

virtualuri mexsierebis marTvisTvis Semde-
gi strategiebi gamoiyeneba [1-2]:

- Semotanis strategiebi. isini gansazRvravs, 
Tu rodis unda moxdes gverdis CatvirTva 
diskidan operatiul mexsierebaSi. moTxovnis 
mixedviT Semotanis strategia iTvaliswinebs 
gverdis CatvirTvas operatiul mexsierebaSi 
momuSave procesis mxridan moTxovnis arsebo-
bis SemTxvevaSi. gverdis Semotana daswrebiT 
gulisxmobs sistemis mier aseTi gverdebis wi-
naswar gansazRvras da operatiul mexsierebaSi 
CatvirTvas. Tu gverdTan mimarTvis albaToba 
didia, maSin is operatiul mexsierebaSi Cait-
virTeba manam, sanam masTan moxdeba mimarTva. 

- ganlagebis strategiebi. isini gansazRvravs, 
Tu operatiuli mexsierebis romel ubanSi unda 
CaitvrTos gverdi. aq gamoiyeneba cnobili 
strategiebi: yvelaze Sesaferisi, pirveli Ses-
aferisi da naklebad Sesaferisi. 

- gamotanis strategiebi. isini gansazRvravs, 
Tu romeli gverdi unda iyos gamotanili oper-
atiuli mexsierebidan imisTvis, rom gavaTavisu-
floT adgili Semosuli gverdisTvis.

arsebobs gverdebis gamogdebis Semdegi 
strategiebi [1-2]: 

- SemTxveviTi gverdis gamogdeba. am dros op-
eratiul mexsierebaSi moTavsebuli yvela gver-

virtualuri mexsierebis marTvis modeli 
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di SeiZleba amorCeuli iyos Tanabari albaTo-
biT. 

- pirveli gamoigdeba pirveli Semosuli gver-
di (FIFO). am principis gamoyenebis SemTxvevaSi 
TiToeul gverds operatiul mexsirebaSi Se-
mosvlis momentSi eniWeba droiTi Wde. opera-
tiuli mexsierebidan Sesruldeba im gverdis 
gamotana, romelic mexsierebaSi sxvebze didxans 
imyofeboda. 

- pirveli gamoigdeba yvelaze xangrZlivad 
gamouyenebeli gverdi (LRU). am strategiis Ta-
naxmad, operatiuli mexsierebidan Sesruldeba 
im gverdis gamotana, romelic ar gamoiyeneboda 
yvelaze didxans. 

- pirveli gamoigdeba yvelaze iSviaTad gam-
oyenebuli gverdi (LFU). am strategiis gamoy-
enebisas fasdeba TiToeuli gverdis gamoyenebis 
intensivoba. gamoigdeba is gverdi, romelic 
yvelaze naklebi intensivobiT iqneba gamoy-
enebuli an romelTan mimarTvebi yvelaze iSvia-
Tia. 

- pirveli gamoigdeba bolo periodSi ga-
mouyenebeli gverdi (NUR). am strategiis arsi 
imaSi mdgomareobs, rom gverdebTan, romlebic 
ukanasknel periodSi ar gamoiyeneboda, ar iqne-
ba mimarTva uaxloes momavalSic da Sesabamisad, 
SeiZleba maTi gamotana operatiuli mexsiere-
bidan. 

imisTvis, rom movaxdinoT virtualuri mex-
sierebis marTvis modelireba unda gavakeToT 
Semdegi daSvebebi [3-6]: 

- viciT sistemaSi TiToeuli gverdis Semosv-
lis rigiToba, anu misi gamoyenebis rigiToba. 

- viciT operaciuli sistemis mier gverdisT-
vis gamoyofili mexsierebis zoma. 

 am daSvebebis gaTvaliswinebiT momlodine 
gverdebi SegviZlia warmovadginoT Semdegi mim-
devrobis saxiT:

G1(n1, z1); G2(n2, z2); G3(n3, z3) . . . Gi(ni, zi)	 *

rogorc vxedavT, mimdevrobis pirveli el-
ementi Seicavs informacias pirveli gverdis 
Sesaxeb, meore elementi - meore gverdis Sesaxeb 
da a.S. mimdevrobis elements aqvs saxe - Gi(ni, zi). 
aq Gi aris i-uri gverdis nomeri, ni ki - Gi gverdis 
gamoyenebis rigiToba. Gi gverdi ikavebs oper-
atiuli mexsierebis zi zomis ubans. ganvixiloT 
magaliTi. davuSvaT gvaqvs gverdebis Semdegi 
mimdevroba: 

G1(1, 8); G2(2, 10); G3(3, 6); G2(4, 18); G5(5, 20)	 *

mimdevrobis pirvel elementSi moTavsebulia 
“G1(1,8)”. es imas niSnavs, rom pirvelad mimarT-

va xdeba G1 gverdTan. misi zomaa 8 megabaiti. G1 
gverdi operatiul mexsierebaSi dauyovnebliv 
moTavsTdeba, Tu mexsierebaSi aris Tavisufa-
li adgili. Tu mexsierebaSi ar aris Tavisufali 
adgili, maSin romelime strategiis mixedviT 
Sesruldeba erT-erTi gverdi gamotana mexsier-
ebidan da mis magivrad pirveli gverdis CatvirT-
va. rigis meore elementi Seicavs G2 gverds, ro-
melTanac meore rigSi xdeba mimarTva. G2 gverdi 
mexsierebaSi ikavebs 10 megabaiti zomis ubans. 
Tu mexsierebaSi ar aris Tavisufali adgili, ma-
Sin romelime strategiis mixedviT Sesruldeba 
erT-erTi gverdi gamotana mexsierebidan da 
mis nacvlad meore gverdis CatvirTva. rogorc 
rigidan Cans, amave gverdTan mimarTva Sesrul-
deba mesame gverdTan mimarTvis Semdeg. bolos 
mimarTva moxdeba mexuTe gverdTan. 

gverdebTan mimarTvis aseTi saxiT warmod-
gena SegviZlia ganvixiloT rogorc gverdis ga-
motanisa da misTvis mexsierebis saWiro zomis 
ubnis gaTavisuflebis gamartivebuli markovis 
procesi. is saSualebas gvaZlevs SevimuSavoT 
mexsierebidan gverdis gamotanis vizualizebis 
algoriTmebi. 

SemovitanoT aRniSvnebi. i-uri gverdi Gi-
iT, gverdebis maqsimaluri raodenoba Nmax-iT, 
gverdis mier dakavebuli mexsierebis ubnis 
sawyisi misamarTi As-iT, xolo gverdis mier da-
kavebuli mexsierebis ubnis bolo misamarTi ki 
- Ab-iT aRvniSnoT. Sesabamisad, G1 gverdis mier 
dakavebuli mexsierebis ubnis sawyisi misamar-
Ti iqneba As1, bolo misamarTi ki - Ab1. G2 gverdis 
mier dakavebuli mexsierebis ubnis sawyisi misa-
marTi iqneba As2, bolo misamarTi ki - Ab2 da a.S. Gi 
gverdis mier dakavebuli mexsierebis ubnis sab-
oloo misamarTi ganisazRvreba Semdegnairad: Abi 
= Asi + zi. 

mexsierebidan gverdebis gamotanis strate-
giebis modelireba SesaZlebelia Semdegnairad. 

strategia „SemTxveviTi gverdis gamotana”. Gi 
gverdisTvis gamoiyofa mexsierebis Tavisufali 
ubani, romelSic is moTavsTdeba. Tu Tavisufa-
li ubani ar aris mexsierebaSi, maSin Sesruldeba 
SemTxveviTi gziT arCeuli Gj gverdis gamotana 
da mis nacvlad moTxovnili Gi gverdis CatvirT-
va. 

strategia „pirveli Semosuli gverdis ga-
motana”. Gi gverdisTvis gamoiyofa mexsierebis 
Tavisufali ubani, romelSic is moTavsTdeba. 
Tu Tavisufali ubani ar aris mexsierebaSi, maSin 
Sesruldeba arsebul gverdebs Soris pirveli 
Semosuli Gj gverdis gamotana da mis nacvlad 
moTxovnili Gi gverdis CatvirTva. 

strategia „yvelaze xangrZlivad gamouyene-
beli gverdis gamotana”. am SemTxvevaSi TiToeul 
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gverds aqvs drois mTvleli ti, romelic afiq-
sirebs gverdis gamoyenebidan gasul dros. Gi 
gverdisTvis gamoiyofa mexsierebis Tavisufali 
ubani, romelSic is moTavsTdeba. Tu Tavisufa-
li ubani ar aris mexsierebaSi, maSin Sesruldeba 
yvelaze xangrZlivad gamouyenebeli Gj gverdis 
gamotana da mis nacvlad moTxovnili Gi gverdis 
CatvirTva. yvelaze xangrZlivad gamouyenebe-
lia is gverdi, romlisTvisac drois mTvlels 
aqvs udidesi mniSvneloba: 

tmaxk = max { t1, t2, t3, ... , tj }.

strategia „iSviaTad gamoyenebuli gverdis 
gamotana”. am SemTxvevaSi, TiToeul gverds 
aqvs misi gamoyenebis mTvleli Mi, romelic 
afiqsirebs gverdis gamoyenebis raodenobas. Gi 
gverdisTvis gamoiyofa mexsierebis Tavisufali 
ubani, romelSic is moTavsTdeba. Tu Tavisufa-
li ubani ar aris mexsierebaSi, maSin Sesruldeba 
iSviaTad gamoyenebuli Gj gverdis da mis na-
cvlad moTxovnili Gi gverdis CatvirTva. iSvia-
Tad gamoyenebulia is gverdi, romlisTvisac ga-
moyenebis mTvlels aqvs umciresi mniSvneloba: 

Mmin
k = min { M1, M2, M3, ... , Mj }. 

strategia „bolo xanebSi gamouyenebeli 
gverdis gamotana”. am SemTxvevaSi TiToeul 
gverds aqvs drois mTvleli ti, romelic afiq-
sirebs ukanasknel T periodSi gverdis gamoy-
enebis raodenobas. Gi gverdisTvis gamoiyofa 
mexsierebis Tavisufali ubani, romelSic is 
moTavsTdeba. Tu Tavisufali ubani ar aris mex-
sierebaSi, maSin Sesruldeba bolo xanebSi ga-
mouyenebeli Gj gverdis gamotana da mis nacvlad 

moTxovnili Gi gverdis CatvirTva. bolo xaneb-
Si gamouyenebelia is gverdi, romlisTvisac 
ukanasknel T periodSi gverdis gamoyenebis ra-
odenobas aqvs umciresi mniSvneloba: 

Bmin
k = min { B1, B2, B3, ... , Bj }. 

aseTi modgoma saSualebas gvaZlevs Se-
vimuSaoT virtualuri mexsierebis marTvis 
vizualizebis algoriTmebi, grafikuli inter-
feisi da programuli sawvrTneli.
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