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HEPYXOMOCTI

2. Intelligent Data Caching for the System Supporting the Process of Damaged Buildings Restoration

Pedepar:

1. 3anponoHOBaHO ribpUAHUI MeTO, iHTeIeKTyalbHOTO YIIPaBJliHHS KelleM, OpieHToBaHUH Ha iHdopmalliiiHi
BHMCOKOHABAaHTKEHi CUCTEMHU 3 IMHAMIYHMM XapaKTE€POM 3aIUTiB, 30KpeMa Ha CUCTEMY IiATPUMKHU NIPOLIECY
BiZIHOBJIEHHS TIOIIKOKEHUX 00 €KTiB HEPYXOMOCTi. MeTOoH, OXOILII0E TPY KJIIOYOBI 3a71a4i: OLIHKA JOLIJIBHOCTI
Io/IaBaHHs 06 €KTa 0 Kely, BUGIp 06 €KTa i BUIaJIEHHS] Y Pa3i 3a[I0BHEHHS KEIy Ta NePioAnIHy iHBaifalio
HeaKTyaJIbHUX 006 eKTiB y Kewti. 714 BUPIMIEHHS UUX 3aa4 BUKOPUCTAHO [IOE€JHAHHS MOJEJIEV MAIIMHHOTO

HaBYaHHS: TaOJIMYHOT'O Q—Learning 3 MeXaHi3MOM Bi,ILK.T[a,lIeHOFO ACYHXPOHHOT'O OHOBJIEHHA 3HAYE€HDb MO]J,CJIi Ta



JIOTiCTMYHOI perpecii 3 MexaHi3MOM BiIKJIaIEHOTO aCMHXPOHHOTIO HAaKOMMWYEHHS 0ydepa HaBYaJIbHUX IPUKJIAZiB
D715 TOJAJIbIIOTO HABYAHHS MOJIEJIi Ta IIEPiOAMYHOTO OHOBJIEHHS ii mapaMmeTpiB. [IpoBeeHO eKCIIepUMEHTAJIbHY
OLIiHKY e(DeKTHMBHOCTI METOY, SIKa IiATBEpAMIIa IlepeBary iHTeJIeKTyaJIbHOTO MigX04y MOPIBHSHO 3 iCHYI0UMMU
meTtogamu KemyBaHHs LRU ta LFU, 30kpema B yMOBax OOMEXEHOTO PO3Mipy BXiJHUX AaHUX. 3alIPONIOHOBAHUI
METO/, Ma€ BUCOKUY MOTEHIIial 111 BUKOPUCTaHHS B iHIINX iHPOPMaLiTHUX CUCTEMAaX 3aBASKU MOXKJIUBOCTI
ajianraiii BEKTOpa 03HAK MOJIEJIeN MAIIMHHOTO HABYaHHS BiJIOBIIHO [I0 XaPAKTEPUCTUK 06 EKTIB | KOHTEKCTY iX
BMKOPHUCTaHHs. 3a pe3yJsibTaTaMU JOCJiIKEHHS PO3p06JI€HO: — Ti6pUAHUI METO/, iHTeJIeKTyalbHOTO YIIPaBJIiHHS
KelleM, 1110 BUPilllye KIIIOYOBi 3a7a4i KeyBaHHS, 6a3yeTbC Ha MOJIE/ISIX MAIIMHHOTO HaBYaHHS Ta BPAXxOBY€E CYTTEBI
03HaKU KOPUCTYBAUiB i MOIKOI)KEHUX 00'€KTiB HEPYXOMOCTI; — CUCTEMY €eKCIIEPUMEHTaJIbHOTO TECTYBaHHS
eeKTUBHOCTI TiOpHUIHOTr0 METOMY iHTEJIEKTyaIbHOTO YIIPaBJIiHHS KelleM, 110 BKII0Yae MOAYJIi sl CUMYJISLii
3anuTiB, peanisalii JIOTiku po60TH METOLY, a TAKOXK B3a€EMOIi 3 MOJIE/ISIMUA MAIMHHOTO HaBYaHHS1, TEXHOJIOTIEI0

KeLIyBaHHS Ta HEPEeJISLiHOI0 623010 JAHUX.

2. The hybrid method of intelligent cache management is presented, focused on highly loaded information systems
with dynamically changing requests, in particular on the system supporting the process of damaged buildings
restoration. The method covers three key tasks: assessing the expediency of adding an object to the cache,
selecting an object for deletion when the cache is full, and periodically invalidating obsolete objects in the cache.
To solve these tasks, a combination of machine learning models is used: table-based Q-Learning with a mechanism
for deferred asynchronous updating of model values and logistic regression with a mechanism for deferred
asynchronous accumulation of a buffer of training examples for further training of the model and periodic
updating of its parameters. An experimental evaluation of the method's effectiveness was performed, which
confirmed the advantage of the intelligent approach over existing LRU and LFU caching methods, particularly in
conditions of limited input data size. The proposed method has high potential for usage in other information
systems due to the ability to adapt the feature vector of machine learning models to the features of objects and the
context of their usage. Based on the results of the study, the following have been developed: - the hybrid method
of intelligent cache management that solves the key caching tasks, is based on machine learning models, and takes
into account the essential characteristics of users and damaged real estate objects; — the system for experimental
testing of the effectiveness of the hybrid intelligent cache management method, which includes the modules for
simulating requests, implementing logic of the method, and interacting with the machine learning models, the
caching technology, and the non-relational database.
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