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HEPYXOMOCTI

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

Pedepar:

1. 3anponoHoOBaHO Tri6pUAHUI METO/, iHTEJIeKTyaIbHOTO YITPaBJliHHS KelleM, OpieHTOBaHui Ha iHdopMalliiiHi
BACOKOHABAHTAXXEHi CUCTEMU 3 IMHAMIYHUM XapaKTePOM 3aIlUTiB, 30KPEMA HA CUCTEMY MiATPUMKHU NPOLIECY
BiZIHOBJIEHHS MONIKOPKEHUX 00 €KTiB HEPYXOMOCTI. MeTOz1 OXOIJII0E TPU KITIOYOBI 3a/1a4i: OL[iHKA JAOL[/IbHOCTI
IOIaBaHHS 00 €KTa 10 Kely, BUbip 06 eKTa 17151 BUIAJIEHHS y pasi 3alI0BHEHHS Kelly Ta [1ePioANYHyY iHBasigamio
HeakTyaJIbHUX 06 €KTiB y Kewi. [l BUpileHHs 11X 3a71a4 BUKOPUCTAHO TIOEHAHHS MOJIEJIEN MAIIMHHOTO
HaBYaHHS: TabnuyHoro Q-Learning 3 MexaHi3MOM BiIKJIaZleHOTO aCUHXPOHHOT'O OHOBJIEHHS 3HaU€Hb MOJIeJli Ta
JIOTiCTMYHOI perpecii 3 MexaHi3MOM BiIKJIaIEeHOTO aCUHXPOHHOTIO HAaKONMMWYEeHHS 6y epa HaByaabHUX IPUKIALiB
1715 TTOJaJIbIIOTO HABYaHHSA MOJIEJIi Ta IIEPIOAMYHOrO OHOBJIEHHS ii mapaMeTpiB. [IpoBeeHO eKCIIEPUMEHTAJIbHY

OLIiHKY e(eKTHBHOCTI METOY, SIKa IIiATBepAnIIa IlepeBary iHTeJIeKTyaJbHOTO MigX04y IOPIBHSHO 3 iCHYI0UMMHU



MeTtogamu KemyBaHHs LRU ta LFU, 30kpeMa B yMOBaxX OOMEKEHOT0 pO3Mipy BXiJHUX JaHUX. 3alpONOHOBAHUMN
METO/I, Ma€ BUCOKUI MOTEHIIia NJIT BUKOPUCTAHHS B iHINX iHGOPMaLiITHUX CUCTeMaX 3aBASIKU MOKJIMBOCTI
ajlanranii BEKTOpa O3HAK MOJIEJIEN MAIIMHHOTO HABYaHHSI BiZMIOBIHO 10 XaPAKTEPUCTUK 06 EKTIB | KOHTEKCTY iX
BMKOPHUCTaHHSL. 3a pe3yJsibTaTaMU JOCJIiIKEHHS PO3PO0JIEHO: — Ti6PUAHUI METO/, iHTeJIEeKTyalbHOrO YIIPaBJIiHHS
KellleM, 10 BUpIIIye KI0Y0Bi 3a7jadi KenTyBaHHS, 6a3yeThCs HA MOJIEJISIX MAIIMHHOTO HAaBYaHHS Ta BPAXOBY€E CYTTEBI
03HaKU KOPUCTYBAUiB i MOIKO)KEHUX 00’€KTiB HEPYXOMOCTI; — CUCTEMY €KCIIEPUMEHTaIbHOTO TECTYBaHHS

€ EeKTUBHOCTI TiOpHUIHOTO METOMY iHTEJIEKTyaIbHOTO YIIPABJIiHHS KeLIeM, 110 BKII0Yae MOAYJI 151 CUMYJISLi
3aNuTiB, peasisalii JIoriku pob0oT METOY, & TAKOXK B3a€EMO/IIl 3 MOZE/ISIMU MAIMHHOTO HaBYaHHSI, TEXHOJIOTIEI0

KeIyBaHHS Ta HepeJILiiiHO 6a3010 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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