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Annomauusa. B cTatbe paccMaTpUBAIOTCS M HCCIEAYIOTCS MOJMHOMHAIBHO TPYyIOEMKHE HaYalbHO-
KOJIBLICBOW U aJITOPUTM I0CII€0BATENbHBIX IPUOIMDKEHUH U151 PELICHUs BOIIPOCa O IIPAKTUYECKON Liesie-
coobpazHoctu ux npumeHenus: B Grid-cucremax npu 00pabOTKe MacCHBa 3asBOK KPyroBoro tuma. Mo-
nenbto Grid-cucTeMBl ¢ IEHTPAIU30BaHHOW apXUTEKTYPOH CIYKHT MEPBBIH KOOPIMHATHBINA KBAaJIPaHT, a
MOJIEJIb 3asIBKU TPEICTABISIETCS PECYPCHBIM HPSAMOYroiJbHUKOM. KadecTBo paccMaTpuBaeMBbIX alroOpHT-
MOB OLICHMBACTCSI HEIBKIIMJOBOM ABPUCTUYECKONW MEpOM. B OCHOBE mpejuiaraeMelX aJrOPUTMOB JIEXKaT
Olepaluy AVMHAMHYECKOTO MHTEIPHUPOBAHUS [0 TOPU3OHTAIM U BEPTUKAIH C JIOKAJBHBIM ONTHMYMOM.
[IpennoxeHHbIe aNTOPUTMBI aHATTM3UPYIOTCS Ha TECTOBBIX MacCHUBaX, MOJYYEHHBIX U3 OOIUIIOBKU KBaJl-
para mojiocaMH MEHBLIMX KBaApaTOB. BBIUUCISAIOTCA 3BPHCTUUECKHE MEPBI PECYpPCHBIX 000JI0UEeK
HA4YaIbHO-KOJIBLIEBOTO M AITOPUTMA IIOCIEIOBATENbHBIX NMPHOIMKEHUH, HE MPEBOCXOIIIINE 3HAYCHUS
0,61, onpenenseTcst BeIUYMHA OTPEITHOCTH OTHOCUTEILHO ONTHMAIBLHOTO 3HAYCHHMSI, HE TIPEBhIIIAONIas
22%. JlaeTca peKoMeHAAIMs HCIIONb30BATh 3TH aJTOPUTMbI AJISl AMCIECTYMPOBAHUSI MAaCCHBAMH 3asBOK
Kpyrosoro tumna B Grid-crucTemMax meHTPaTN30BaHHON apXUTEKTYPHI.
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1. I[IOCTAHOBKA 3AJIAUU

CoBMecTHOE UCTIONB30BaHUE PECYPCOB, TaK SIPKO MPOSIBUBINEECS B MUPPOBON IKOHOMHUKE, B
BBIYUCIIUTENIFHOW TEXHUKE HCIIOB30BAJIOCH C TOsBIeHHEM TepBbix DBM. CoBpeMeHHBIM 3Ta-
oM pa3BUTHS U(POBON TeXHHUKH SBISIFOTCS Grid-cucTembl, COCTOSIIIME U3 CANTOB, COlEpXKa-
IIUX MapajieTbHbIE CUCTEMBI M CIIOCOOHBIE K MYJIbTUCAUTHON 00paboTKe 3asBOK, MO/ KOTOPOH
MOHUMAETCS PEIICHHE 331a41 Ha HECKOJIBKHX caiitaXx oJJHOBpeMeHHO [1-5].

[IpemtoskeHHBIE U1 MHOTOTIPOIIECCOPHBIX BBIYMCIHUTENBHBIX CHCTEM MOJETH TOPU30HTAIb-
HOW TIOJIOCHI C OTPaHWYEHHBIM, KPUTHYECKHM IIPOIIECCOPHBIM PECYpCOM M HEOTPaHUYCHHBIM
BPEMEHHBIM pecypcoM [6—11] 3aMeHSIOTCS BCIIEACTBUE SKCIOHECHIIMATBHOTO POCTa YMCIIa MPOo-
[IECCOPOB W TPOIMYCKHOW MOIIHOCTH KaHAJOB CBS3M MOJIENBI0 PECYpPCHOTO KBAJIpaHTa C IapH-
TETHOM, PaBHOBEIIMKOW IIEHHOCTHIO MPOIIECCOPHOTO M BPEMEHHOTO pecypcoB [12-16].

Mogens 3asBKH MOJIB30BATENS MPEACTABISAETCA PECYPCHBIM MPSMOYTOJIBHUKOM C U3MEpEHH-
SIMU, PaBHBIMH YHCJIYy TPeOyeMbIX MPOIIECCOPOB M SIUHHMII BpeMeHH it o0paboTku [17]. He-
CMOTpsl Ha rpauyeckoe IMpe/CTaBIeHHEe T€OMETPUUECKUM MPSMOYTOJbHUKOM, MPUHIMITHANb-
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HOE€ pa3jNyue 3aKJII0YaeTCsi B TOM, YTO y T€OMETPUYECKOTO MPSMOYTOJbHUKA CTOPOHBI UMEIOT
€MHMILIBI U3MEPEHUS OJIHOTO POJIa, @ Y PECYPCHOIO NMPSAMOYIOJIbHUKA €IUHULBI U3MEPEHUS pa3-
HBIX POJOB — B €IMHUIIAX [TPOLIECCOPOB U B €AUHUIIAX BPEMEHH COOTBETCTBEHHO.

B pabore [13] BBeeHBI onepanuu JUHAMUYECKOTO WHTETPUPOBAHUS 110 TOPU3OHTAIN U BEp-
THKAQJIM C HEJOCTATKOM, JIeXKaIl[Me B OCHOBE HAa4YaJbHO-KOJIBIEBOrO airoputma. B pabore [18]
BBEJICHA OIlEpalysl JUHAMHYECKOIO0 MHTETPUPOBAHUS 10 BEPTUKAIM C MUHUMAJIbHBIM OTKJIOHE-
HUEM, JIe)Kallasi B OCHOBE aJITOPUTMA MOCIIE0BATENbHBIX TPUOIMKEHUH.

KauecTBo ucCrieTUMpOBaHMs HIBPUCTUUECKMX AITOPUTMOB OLIEHMBAETCS HEIBKIIMIOBOH 3BpU-
CTHUYECKON MEpOH, YUUTHIBAIOIICH HApsTy C TUIOMIAIBI0 U (POPMY 3aHATON peCypCHOM 001acTH:

2
1) LH+ (L-H) ,rae L — nporsskennocts, H — yposens no Beprukanu pecypcnoii 060104-
k-1
> a(jb(j)
j=0

KH, a(j) U b(j) — Tpebyemoe 1 06paGOTKH | -i 3asBKM KOIMYECTBO CAMHHUI| BPEMEHH U

eauHull mporeccopos (puc. 1) [13].

IMpoICCCOPLI

Hr———7r-———-- T

L BpeMsa
Puc. 1. Pecypcnas obonouxa 3aneox nonvzosameneii [13]

MuHUMYM 3BpUCTUYECKOW MEpBI, PaBHBIA Y2, AOCTUTaeTcs Mpu Oe3MyCTOTHOM YKJIagke B
KBaJpar.

B paborte [19] BBeneHa kiaccupukamnms 3asiBOK IMOIb30BATENICH HA KPYTOBOM, THIIEpOOITIYIe-
CKUU W TapabOTUYeCcKUil KBaJpaTUYHbIE TUIIBI U MTOKA3aHO, YTO 3asBKU C PAaBHOBEIHKUMH Tpe-
0OOBaHUSAMH Ha TPOIIECCOPHO-BPEMEHHBIE PECypChI, MpeACTaBIsieMble KBaipaTaMH, OTHOCATCS K
KpPYrOBOMY THILY.
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Puc. 2. [Ipumep obauyosxu keaopama noiocamu Keaopamos
co cmoponamu om 1 do 15 [20]
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[IpencraBiser HHTEpEC aHAIN3 MPEIOKEHHBIX aJITOPUTMOB Ha TECTOBBIX MPUMEPAX, U3BECT-
HBIX CBOMMH SKCTPEMAJIbHBIMHU CBOICTBaMH, OJJHUM U3 KOTOPBIX SBIISIETCS OOMUIIOBKA KBajJpaTa
MoJjocaMy MEHbIIUX KBaapaToB [20]. 3HaueHHEe CTOPOHBI YKa3aHO B KBaJpare.

B crartbe uccnemyercst KayecTBO MOTMHOMHUAIIBHO TPYAOEMKUX HA4aIbHO-KOJIBLEBOIO U alrOpPUT-
Ma TOCJIeIOBAaTEIbHBIX MPUOIMKEHUH MPU AUCIETYMPOBAHUM MACCUBAMU 3asSBOK KPYrOBOIO THIIA,
OINTHMAJIbHASI YKJIa[IKa KOTOPBIX B KBAJIPaTHYIO PECYPCHYIO 000JI0UKY HE UMEET ITyCTOT.

2. JINCTIETYEPU3ALIUA MACCHUBOB 3ASBOK KPYTOBOTI'O THUIIA
HAYAJIbHO-KOJIBHEBBIM AJI'OPUTMOM

Brruucnum sBpucTudeckue Mepbl peCypCcHbIX 000104€K, MOTYy4YaeMbIX MPU JTUCTIETYUPOBAHUHI
MaccHBa 3asBOK KPYTrOBOTO THUIIA HAYAJIbHO-KOJIBIIEBBIM aJITOPUTMOM.

MaccuBbl pecypCHBIX KBaJIpaToB, MOJTYYCHHbIE U3 OOJIMIIOBOK KBaJpaTa MoJIOCaMH MEHBIINX
KBaJIpaToOB, YIOPSIOUYEHHBIE MO0 YOBIBAHUIO BHICOT, 0003HAYMM CJIEAYIOUIMM 00pa3oM: IJs Mac-
CHBa CO CTOPOHAMM MEHbIIUX KBaapatroB oT 1 g0 10 — maccus |, ms MaccuBa co CToOpoHaAMU
MEHbIIUX KBajipaToB OT 1 10 11 — maccus ll, q1s MaccuBa co CTOpoHAMU MEHBIIIUX KBAJIpaTOB
or 1 no 12 — maccu |11, 11 MaccuBa co cTopoHaMu MEHBIIMX KBaapaToB OT 1 10 13 — maccuB
IV, ans maccuBa co CTOpOHaMU MEHBIIMX KBaapatoB oT 1 mo 14 — maccuB V, ans maccuBa co
CTOPOHaMU MEHbIIMX KBaapatoB oT 1 no 15 — maccus VI. IlpousBenem yknajaky HadaabHO-
KOJIBIICBBIM QJITOPUTMOM JUIsl TECTOBBIX IpuMepoB MaccuBoB 1V-VI (puc. 3-5).
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Ha ocHOBe MOCTpOEHHBIX YKJIaJ0K MPOU3BEAEM pacdeT IBPUCTHYCCKON MEphI PECypCHBIX
000JI049€K, TOJyYEHHBIX HAYaabHO-KOJIBLEBLIM aITOPUTMOM, M PACCUMTaEM IOrpemHocTs A
B % OTHOCHUTEJIIBHO ONTHUMAJIBHOTO 3HAYEHUS, PaBHOrO 2. JlaHHBIE NPOU3BEIACHHBIX PAcueTOB
cBeJlieHbl B Ta0I. 1.

Tabnuya 1
Howmep DBpucTHYECKas A, %
MaccuBa Mepa

| 0,57 14

1 0,57 14
1l 0,56 12
v 0,55 10

V 0,60 20
VI 0,60 20

3aMeTuM, YTO IBPUCTUYECKHE MEPbI PECYPCHBIX 000JI0YEK, NOTyUYEeHHbIE HaYaJIbHO-KOJIbLIEBBIM
anropuT™MoM, He npeBocxonaT 3Hadenus 0,5+0,1, a morpemHOCTs yKIJIJKU HE TIPEBOCXOIHUT Be-
mauny 20%.

3. JIMCIIETYEPU3ALIMA MACCHUBOB 3ASBOK KPYTOBOTI'O THUIIA AJITOPUTMOM
[IOCJIEAOBATEJIBHBIX ITPUBJIVKEHUI

[IpousBeneM yKIaAKy arOPUTMOM ITOCIE€A0BATEIbHBIX TPUOIMKEHHI I TEX K€ TECTOBBIX
npumepoB maccuBos 1V-VI (puc. 6-8).
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Puc. 7. Yxnaoka maccuea N aneopummom Puc. 8. Vxnaoka maccusa V| aneopummom
NOC1e008aMmenbHbIX NPUOTUIHCEHUL nocne008amenbHbIX NPUOTUNCEHUL
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Ha ocHOBe NOCTPOEHHBIX YKJIQJOK IMPOU3BEAEM pacdeT IBPUCTUYECKON Mepbl PECypCHBIX
000JI04€K, MOIYYEHHBIX aJTOPUTMOM IOCIIENOBATEIbHBIX MPUOIMKEHUN, U TaKXKe paccylTaeM
HOTPEUIHOCTb. J[aHHbIE IPOU3BEICHHBIX PACUETOB CBEJIEHBI B Ta0II. 2.

Taonuya 2
Howmep DBpUcTUYECKast A, %
MaccHBa Mepa

I 0,56 12

1 0,57 14
i 0,55 10
AV 0,54 8

Vv 0,61 22
VI 0,60 20

3aMeTHM, YTO 3BPUCTHUYECKHE MEPbl PECYPCHBIX O0OJOYEK alrOpUTMa MOCIEI0BATEIbHBIX
npubmmKeHni He peBocxoasT 3HaueHus 0,5+0,11, a morpenHocTs alropuT™Ma Mociea0BaTeIb-
HBIX MPUOIKEHUH HE TPEBOCXOAUT Benuunny 22%.

4. BBIYUCJIMTEJIBHBIA SKCITEPUMEHT

st moarBepkaeHus 3(pPEeKTUBHOCTH MPENTIOKEHHBIX aITOPUTMOB ITOCTPOUM T'paHKH IB-
PUCTUYECKOH MEpPBI PECYPCHBIX 00O0JIOUEK, MOIyYEeHHBIE HAYaJbHO-KOJBIEBBIM H AITOPHUTMOM
[I0CJIe10BATENbHBIX NMPUOIMKEHUH MpU JUCIIeTYepU3allud MacCUBaMM 3asBOK KPYroBOTO THIA
IV=VI, nony4eHHbIX U3 OOJIHMIIOBOK KBaJpara IMOJIOCAMH MEHBIIMX KBaapaToB. /lanHble rpadu-
KU IIPUBEJIEHbI Ha puc. 9.

OBpHCTHYECKAA
Mepa

061 + r-.

: : : : | MaccHs
I II 111 IV W VI

- HHHEITBHG-KO.TH;ESGI? ancopumu
=== ATE‘G}JHHLU NoCc1e008aAMETbHLIX F’E_IUIJ'GF_TIJ'JJ‘{’E?HIH]

Puc. 9. Depucmuueckue mepvl pecypcHblx 000I0UEK, NOTYYEHHbIe HAYATbHO-KOIbYEe8bIM
U aneopUMMOM NOCe008AMENbHBIX NPUOTUNCEHUL
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B pe3ynbraTe aHanm3a nmpeAcTaBICHHBIX TAOIHII U TPAPUKOB 3aBUCUMOCTEH MOXKHO CHCNATh
BBIBO/JI, YTO 00a MPEITI0KEHHBIX M UCCIIEyEMbIX aIrOPUTMa UMEIOT COMIOCTABUMBIC IBPUCTHYC-
CKHE€ MEpbl PECYpPCHBIX 000JI0UEK, a BEJIMYMHA MOTPEIIHOCTH, HE MpeBblmatonias 22% oT onTu-
MaJIbHOT'O 3HAYEHUS, 1aeT OCHOBaHUE ISl 3P PEeKTUBHOTO MPUMEHEHHS TaHHBIX AJITOPUTMOB MPHU
JUCIIeTYEpU3aLM MaCCUBaMH 3asiBOK KPYTrOBOT'O THIIA.

3AKJIIOYEHUE

B paboTte paccMOTpeHBI W HCCIIENOBaHbI HAa4aJbHO-KOJIBLEBON W aJrOpUTM MOCIENOBa-
TEJNBHBIX MPUOIMKEHUI TpPU JUCTETYNPOBAHUM MACCHBAMU 3asiBOK KPYTOBOTO THIIA, OINTH-
MaJIbHAasl YKJIaJIKa KOTOPBIX B KBAAPATHYIO PECYpPCHYIO 000JI0YKY HE MMEeT MycToT. [ mac-
CHBOB, TMOJYYEHHBIX M3 OOJUIIOBOK KBaJpara MOJIOCAMH MEHBIINX KBaJpaToOB, B CTAThbE MPO-
U3BEJICH PacueT IBPUCTHUECKHUX MEP PECYpPCHBIX 000JI0UEK, a TAK)KE BHIYUCIICHA MTOTPEIIHOCTh
YKJIaI0K HA4aJIbHO-KOJIBLIEBBIM M aJITOPUTMOM IIOCIEI0BaTENbHBIX MpuoOImxkenuii. [Iposenen
BBIUMCIIUTENIbHBIN SKCIIEPUMEHT Ha TECTOBBIX MpuMepax. [IpoBeneHHbIe UCCIeI0OBAaHUS TTOKA-
3aJii, 9YTO BPUCTHYECKAs Mepa, MOIyYeHHAss MPU YKIAAKe JaHHBIMU aJTOpPUTMaMHU, HE Tpe-
Bocxoaut 3HavyeHus 0,61, a Bemu4YMHA MOTPENIHOCTH HE MpeBbImaeT 22% OT ONTUMAaIBHOTO
3HaueHus. [lomydeHHbIe pe3ynbTaThl UCCIEIOBAHUS TOBOPAT 00 3P PEKTUBHOCTH UCTIOIB30BA-
HUSl 3TUX aJTOPUTMOB /IS JUCIETYMPOBAHMS MAcCHBAMHU 3asgBOK Kpyrooro Tuma B Grid-
CHUCTEeMax [EHTPATU30BaHHON apXUTEKTYPHI.

HNudopmanus 06 aBTopax

Kypeiiunk Bragumup BukropoBu4, 1-p TexH. HaykK, npod., 3aB. Kad. CHCTEM aBTOMaTH3UPOBAHHO-
ro npoektupoBanusi, KOxHbIi enepanbHblil yHUBEPCUTET;

347928, Poccus, Taranpor, nep. Hekpacosckwii, 44;

vkur@sfedu.ru, ORCID: https://orcid.org/0000-0002-6260-4286

Caak Anapeii JpHecTOBHY, J-p TEXH. HayK, JOICHT, 3aB. Kad. FOCYJapCTBEHHOT'O 1 MyHUIUIAIBHO-
ro ynpasienus, KOxHbIi (henepanbHbIil yHUBEPCUTET;

347922, Poccus, Taranpor, yi. Uexosa, 22;

saak@sfedu.ru, ORCID: https://orcid.org/0000-0002-7477-475X

CIIUCOK JIMTEPATYPbI / REFERENCES

1. Sungkar A., Kogoya T. A review of grid computing // Computer Science & IT Research
Journal. 2020. Vol. 1. No. 1. Pp. 1-6.

2. Mishra M., Patel Y., Ghosh M., Mund G. A Review and Classification of Grid Computing
Systems // International Journal of Computational Intelligence Research. 2017. Vol. 13. No. 3.
Pp. 369-402.

3. Magoulé¢s F. Fundamentals of grid computing: theory, algorithms and technologies, Nu-
merical analysis and scientific computing. 2010. CRC Press, UK.

4. Antonopoulos N., Exarchakos G., Li M., Liotta A. Handbook of research on p2p and grid
systems for service-oriented computing: models, methodologies and applications. USA. IGI
Global publisher. 2010.

5. Schwiegelshohn U., Badia R., Bubak M., Danelutto M., Dustdar S. et al. Perspectives on grid
computing // Future Generation Computer Systems. 2010. Vol. 26. No. 8. Pp. 1104-1115.

H3zsecmusn Kabapouno-bankapckozo nayunozo yeumpa PAH Ne 6 (104) 2021 55


mailto:vkur@sfedu.ru
mailto:saak@sfedu.ru
https://orcid.org/

JUCTIETYEPU3ALIUS HAYAJILHO-KOJIBLIEBBIM U AJITOPUTMOM ITOCJIEJIOBATEJIbHBIX ITPUBJIMDKEHUIA
MACCHUBOB 3A5IBOK KPYT'OBOI'O TUIIA B GRID-CUCTEMAX

6. Lodi A., Martello S., Monaci M. Two-dimensional packing problems: A survey. European
Journal of Operational Research, 141. 2002. Pp. 241-252.

7. Bakenrot V.Yu., Chefranov A.G. Efficiency of Approximate Algorithms for Program
Distribution in a Homogeneous Computing System. lzvestiya AN SSSR. Tekhn. kibernetika
[Izv. Academy of Sciences of the USSR. Tech. cybernetics]. 1985. No. 4. Pp. 15-148.
(In Russian)

8. Mukhacheva E.A., Mukhacheva A.S. The technology of block structures of local search for
optimum in problems of rectangular packing. Moscow: Novyye tekhnologii. Informatsionnyye
tekhnologii. No. 5. Supplement, 2004. Pp. 19-31. (In Russian)

9. Saak A.E., Chefranov A.G. Evaluation of the efficiency of parallel conveyor systems in
processing packages of independent problems. Izvestiya RAN. Teoriya i sistemy upravleniya
[Theory and control systems]. 1996. No. 2. Pp. 179-186. (In Russian)

10. Jansen K., Rau M. Linear time algorithms for multiple cluster scheduling and multiple
strip packing // European Conference on Parallel Processing. 2019. Pp. 103-116.

11. Soéren Henning, Klaus Jansen, Malin Rau, Lars Schmarje. Complexity and inapproxima-
bility results for parallel task scheduling and strip packing // Theory of Computing Systems.
2020. Vol. 64. Issue 1. Pp. 120-140.

12. Saak A.E. Polynomial algorithms for resource allocation in grid-systems based on quad-
ratic typification of arrays of applications. Informatsionnyye tekhnologii [Information Technolo-
gies]. 2013. No. S7. Pp. 1-32. (In Russian)

13. Saak A.E. Management of resources and user requests in Grid-systems with a central-
ized architecture. Proceedings of the XII All-Russian meeting on control problems of VSPU-
2014. Moscow, June 16-19, 2014. Moscow: RAS Institute of Management Problems n.a. V.A.
Trapeznikov, 2014. Pp. 7489-7498. (In Russian)

14. Saak A., Kureichik V., Kuliev E. Ring Algorithms for Scheduling in Grid Systems. Ad-
vances in Intelligent Systems and Computing, 349. 2015. Pp. 201-209.

15. Saak A., Kureichik V., Kravchenko Y. To scheduling quality of sets of precise form
which consist of tasks of circular and hyperbolic type in grid systems. Advances in Intelligent
Systems and Computing, 464. 2016. Pp. 157-166.

16. Saak A., Kureichik V., Lezhebokov A. Scheduling of Parabolic-Type Tasks Arrays in
GRID Systems. Advances in Intelligent Systems and Computing, 575. 2017. Pp. 292-298.

17. Caramia M., Giordani S., lovanella A. Grid scheduling by on-line rectangle packing,
Networks, 44(2), 2004. Pp. 106-119.

18. Saak A.E. Level algorithms for dispatching arrays of circular-type applications in Grid
systems. Izvestiya YUFU. Tekhnicheskiye nauki [Bulletin of Southern Fed.U. Technical science].
2015. No. 6 (167). Pp. 223-231. (In Russian)

19. Saak A.E. Dispatching of circular-type claims in Grid systems. Informatsionnyye
tekhnologii [Information Technologies]. 2016. Vol. 22. No. 1. Pp. 37-41. (In Russian)

20. Friedman E. Problem of the Month. Tiling squares with strips of smaller squares. 2001.
https://erich-friedman.github.io/mathmagic/1201.html.

56  Uzeecmus Kabapouno-banrkapckoeo nayunozo yeumpa PAH Ne 6 (104) 2021


https://erich-friedman.github.io/mathmagic/1201.html

B.B. KYPEMUYHK, A.D. CAAK

Original article

DISPATCHING OF CIRCULAR-TYPE APPLICATIONS
BY THE INITIAL-RING AND SEQUENTIAL APPROXIMATION
ALGORITHM IN GRID-SYSTEMS

V.V. KUREICHIK, A.E. SAAK

Southern Federal University
347928, Russia, Taganrog, 44 Nekrasovskiy street

Abstract. The article deals with the polynomial-time-consuming initial-ring and sequential approxima-
tion algorithm to discuss the question of the practical feasibility of their application in Grid systems. The
first coordinate quadrant serves as a model of a Grid system with a centralized architecture, and the appli-
cation model is represented by a resource rectangle. The quality of the algorithms is assessed by a non-
Euclidean heuristic measure. The proposed algorithms are based on the operations of dynamic integration
along the horizontal and vertical lines with a local optimum. The proposed algorithms are analysed on test
arrays obtained from the facing of a square with strips of smaller squares. The heuristic measures of the
resource shells of the initial-ring and the algorithm of successive approximations are calculated, which do
not exceed the value of 0.61, and the magnitude of the error relative to the optimal value is determined,
which does not exceed 22%. A recommendation is given to use these algorithms for dispatching circular-
type claims in Grid-systems of a centralized architecture by arrays.
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