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Mehbaliyeva Esmira Vidadi qiz ORCID 0000-0002-9732-652X

Sumgqayit Dévlat Universiteti, Sumqayit, Azarbaycan, tex.f.d., bas miiallim
esmira.mehbaliyeva@sdu.edu.az

MOQALO HAQQINDA MOLUMAT XULASO

Magalanin tarix¢asi Olgiisii mohdud buferlara (separat Vo iimumi) malik modellor nazardan
Daxilolma tarixi: 21.07.2025 kecirilir. Hor iki tip model iigiin sigrayislt prioritetlor asagi va yiiksok
Diizalis tarixi: 17.11.2025 prioritetli sorgularin say farqindan asili olaraq miiayyan edilir: agar bu forq
Qabulolunma tarixi: 06.02.2026 miidyyan edilmis hoddon artigdirsa, miiayyan ehtimalla asagi prioritetli

sorgulardan biri yiiksak prioritetli névbaya kegir. Digar bir modelda si¢rayish
Agar sozlar prioritetlorin miixtalif tipli sorgularn say forqindan deyil, har bir tipo aid
siiratli server, yavag server, sigrayigl sorgularin konkret saymndan asili oldugu nazorda tutulur. Bu halda qeyri-
prioritet, sorgu, bufer mohdud buferli modellar Gyranilir. Géstarilon modellorin xarakteristikalarini

hesablamagq iigiin daqiq va toqribi metodlar toklif olunur va stasionar
paylanmalarin va xarakteristikalarin hesablanmast iiciin tortib olunmusg
togribi diisturlarin yiiksok daqiqliyi niimayis etdirilir

Separat vo timumi buferlor mévcud oldugu halda miixtalif tipli sorgularin gbzlomaesi ligiin
sigrayislt prioritetloro malik heterogen serverli xidmaot sistemlorinin modellori nozordon kegirilir.
Burada sigrayislt prioritetlorin miixtslif tipli sorgularin say forqindon asili oldugu qabul edilir. Bu
sistemlorin xarakteristikalarinin hesablanmasi vo optimallasdirilmasi ii¢iin doqiq vo toqribi metodlar
toklif olunur. [1-6]

ovvolco miixtalif tipli sorgular tiglin ayrilmis novbolori olan sistem modeli nozordon
kegirilir. Onun struktur sxemi Sokil 1-do gdstorilmisdir. Sistem iki heterogen serverdon ibarotdir:
siiratli (F-server) vo yavas server (S-server). Bu serverlor iki tipli sorgu axinlarina xidmat gostormok
ticlin nazards tutulmusdur — yliksok prioritetli (H-sorgular) vo asag prioritetli (L-sorgular). Bu halda
H-sorgulara F-serverdo, L-sorgulara iso S-serverdo xidmaot gostarilir.

Hesab edilir ki, hor iki sorgu axini sade Poisson prosesidir vo H-sorgular vo L-sorgular tiglin
miivafiq intensivliklor A,, vo A, ilo gostorilir. Hor iki serverdo sorgularin xidmot miiddotlori
eksponensial paylanma ilo tesadiifi komiyyatlor kimi gotiiriiliir; F-serverds vo S-serverds orta
xidmot miiddotlori s vo ug*ilo ifade olunur, bu zaman . > ug . [1-6]

Sorgularin  gbzlomasi  liglin  sistemdo  ayrilmig  Olciilii  buferlor modvcuddur.
H-sorgular iigiin buferin 6lgiisii K, —1 ilo, L-sorgular iigiin iso K, —1 ilo toyin olunur. Basqa
sozlo, sistemdoki H-sorgularin maksimal say1 K|, , L-sorgularin maksimal say1 iso K| qadar ola
bilor. L-sorgularin ndvbado “yaslanmasinin” qarsisini almaq iiclin randomizo olunmus sigrayislt
prioritetlor (JP) asagidaki kimi miioyyan edilir. Golon H-sorgular hamiso H-buferina olave olunur.
L-sorgular iso sistemin vaziyyetindon asili olaraq hamg¢inin H-buferino keg¢a bilor. Sistem voziyyati

har an (nH ,nL), ikiol¢lilii vektorla gostorilir, burada Ny vo N_komponentlori sistemdoki H va L
sorgularmn sayini bildirir. Yoni, L-sorgusu daxil oldugda, J (nH N ), 0<J (nH N, ) <1 ehtimalla H-

buferino kego bilar (agor orada yer varsa) voya 1-J (nH N )ehtimalla L-buferina slavo olunur (ogor
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orada yer varsa), oks halda sistemdon xidmet olunmadan ¢ixarilir. ©gor L sorgusu H buferino
kecirso, o zaman o, H sorgusu kimi xidmat alir.

H -sorgu ———» H - bufer —r

Idgarn; — Ny >r

L -sorfu ——» L - bufer _.,

Sakil 1. Miixtolif tipli sorgular iigiin ayrilmis névbalari olan sistemin struktur sxemi

Tacriibado sistem voziyyotindon asili olan randomiza olunmus sigrayish prioritetlor JP
J(nH ,nL) miixtolif tsullarla miiayyan oluna bilor. Bu prioritetlori miioyyan etmok ii¢iin intuitiv
cohatdon effektiv vo asan totbiq olunan tisullardan biri agagidaki sxemdir. Miioyyan hoddi toyin
edon parametr r, 1 < r < K; daxil edilir vo agor L-sorgusu daxil olarkon L vo H sorgularinin say1
arasindaki forq r -don azdirsa, daxil olan L-sorgusu L-buferino olavo olunur; oks halda L-
sorgulardan biri (névbonin avvalinds olan) & ehtimalla H-buferino kegirilir, vo ya 1—a ehtimalla
L-buferindo qalir; oks halda eyni ehtimalla sistemden itirilir. Bu zaman J(nH ,nL) prioritetlor belo
miioyyon edilir:

o, ¥gar ny —ny =T,
J (g, my) = {O digar hallarda. (1)

Asagida izahin doqiqliyi tiglin (1) diisturuna ssaslanan JP istifado edilir. ©gor (1) diisturunda
a =1 gobul etsak, bu zaman determinik prioritetlor alimir, yoni L vo H sorgularmn say1 arasindaki forg on
az1 r qadar oldugda, névbanin avvalindoki L-sorgusu H-sorgularin ndvbasine kegirilir. [1-6]

Ogor sistemdo miixtolif tipli sorgular ii¢lin iimumi névba varsa, bu zaman buferin Ol¢iisii
K, K <o gobul olunur vo L sorgusunun tipi doyisdikdon sonra o, homin buferds qalir, lakin artiq
H-sorgusu kimi qgobul edilir. Bu modelds r ii¢lin icazo verilon hodd parametrlori 1<r <K
araliginda ola bilor. Bu modeldo asagidaki kimi voziyyatlor miimkiindiir: imumi bufer yalniz bir
tipli sorgularla tam doludur, lakin digor tipli sorgulara xidmat gostoron server bosdur, vo yeni daxil
olan uygun tipli sorgu homin servers ke¢o bilmir. Belo arzuolunmaz hallarin qarsisin1 almagq {iciin
bu modelds asagidak giris siyasati gqobul edilir: ogor bufer yalniz H-sorgularla (vo ya L-sorgularla)
tam doludursa, lakin S-server (vo ya F-server) bosdursa, bu halda daxil olan L-sorgusu (vo ya H-
sorgusu) bufer morhalosini kegorok birbasa S-servers (vo ya F-servera) kegmaosing icazs verilir.
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Summary
Models of service systems with jumping priorities (jp) depending on the difference in the number
of various types of requests in the queue, buffers, and heterogeneous servers
Mekhbaliyeva E.V.

Key words: fast server, slow server, jumping priority, request, buffer

Models with limited-size buffers (dedicated and shared) are considered. For both types of models, jumping
priorities are defined based on the difference in the number of low- and high-priority requests: if this difference exceeds
a predetermined threshold, one of the low-priority requests is transferred to the high-priority queue with a certain
probability. In another model, jumping priorities depend not on the difference in the number of requests of different
types, but on the specific number of requests of each type. In this case, models with unlimited buffers are studied. Exact
and approximate methods are proposed to calculate the characteristics of the presented models, and the high accuracy of
the developed approximate formulas for calculating stationary distributions and performance metrics is demonstrated.

Pe3rome
Mopeu cucTeM 00CIYKUBAHUS C CKAYK000Pa3HBIMM NPpUOPUTETaAaMHU (jp), 3aBUCSIIUMH OT Pa3Tuuus
B KOJIMYeCTBe 3aKa30B Pa3HbIX THIIOB B 0Uepeau, 0ydepax u rereporeHHbIX cepBepax
Mexoanuesa 3.B.

Knroueswie cnosa: bvicmpulii cepsep, MeOneH bl cepéep, npblearujuil npuopument, 3anpoc, 6ygep

PaccmartpuBaroTcst MOIETH ¢ OTpaHUICHHBIME 110 pa3Mepy Oydepamu (cemapabenbHIMA U 00muMH). st 0bonx
THUIIOB MOJIEJICH NpPBIraloline IPUOPUTETHl ONPENEISIIOTCS Ha OCHOBE PAa3HHIBI B KOJMYECTBE 3asBOK C HHU3KHM H
BBICOKHM IIPHOPHTETOM: €CJIHM 3Ta Pa3HHIA IPEBBINIACT 3aJaHHBIA IOPOT, ¢ ONPEICIEHHONH BEPOATHOCTHIO OIHA U3
3asBOK C HU3KUM IIPHOPUTETOM IIEPEBOJIUTCS B OYepellb BHICOKOTO MpUOpHTETa. B apyroit Monenu mpenmoiaraercs,
YTO MPBITAIONINE TPUOPUTETHI 3aBUCIT HE OT Pa3HUIBI B KOJMUECTBE 3asBOK PAa3HBIX THIIOB, @ OT KOHKPETHOTO YHCIIA
3a9BOK KaXJIOro Tuma. B 3ToM ciydae H3ydaroTcs MOJENM C HeorpaHM4eHHbIMH Oydepamu. [lng pacuéra
XapaKTepUCTUK MPEJCTaBICHHBIX MOJEJIEH IpeaararoTcsi TOYHbIE M NPHONMKEHHBIE METOABI, JEMOHCTPHPYETCS
BBICOKAsi TOYHOCTh DPa3paOOTaHHBIX MPHOIMKEHHBIX (OPMYJ JAJsl BBIYMCICHUS CTALMOHAPHBIX DPACIpEleNieHUH U
XapaKTepUCTHK.
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