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OObekT uccnenoBaHusi — 0aza KIMEHTCKUX JAHHBIX COTOBOTO OIepaTopa
CBSI3H, HCTIOIb3yeMast JIsl aBTOMATH3aIlN PaOOThI ¢ KIIMCHTAMH.

Lens auruioMHOM paboThL: pa3paboTka TMOAX0Aa K 00ecleyeHuto
OTKa30yCTOWYUBOCTH 0a3bl JaHHBIX, MNPUMEHHMOTO B KOHTEKCTE pabOTHl C
KJIIMEHTCKUMU JJAaHHBIMU COTOBOTO OIepaTopa.

J1J1st TOCTH>KEHUS TIOCTABJICHHOM TIEJIH OTIPEIeNICHBI CIICTYIOIINE 3aaUn:

— aHaJIu3 CYyIIECTBYIOIINX METOJ0B 00ECIeYeHHs] OTKa30yCTOWYMBOCTH, a
TaK)Ke€ METOJIOB MOCTPOCHUS U ONITUMATILHOM paboThI 0a3bl JAHHBIX;

—  TIPOCKTHUPOBAHHWE aAPXHTEKTYphl 0a3bl JaHHBIX C HKCIOJIH30BAHHEM
TEXHOJIOTUI PE3epPBUPOBAHUS, PEIUIUKAIIMN U METOJIOB ONITUMU3AIINN;

— peanuzanus pa3pabOTaHHOW apXHUTEKTypbl B MPUMEHEHHE K 3ajadyam
paboThI C KIIMEHTaMH COTOBOTO OIEpaTopa;

- peasm3anus  MPAKTUYECKOTO  NPUMEPA  OTKA30yCTOMYMBOM U
ONITUMH3UPOBAHHON 0a3bl JAaHHBIX.

B xone paboThl ObLTM M3y4YeHBI W MPUMEHEHBI COBPEMEHHBIC TOIXOJBI K
UCIIOJIHEHUIO TpeOOBaHMM TOJUTUK HWHGOPMAIIMOHHONW  O€30MacHOCTH  TI0

o00ecTieYeHU0 GyHKIIMOHUPOBAHUS BBICOKOJOCTYITHOM, HAJIe)KHOMN 51
OTKa30yCTOMYMBON 0a3bl MAaHHBIX, NMPUMEHUMOW K PEIIEHUIO0 3a7a4 COTOBOTO
omneparopa.

B niporiecce paboThl peanu3zoBaHa U pa3BepHyTa 0a3a JaHHBIX CO CTPYKTYPOH,
NOIXOJAIIe AJii paboThl € KIMEHTCKUMH JaHHBIMH COTOBOTO OIEepaTopa;
pazpaboran HaOop SQL-ckpunToB, peanu3yrolux co3jaHue Tadomui ¢ append-
optimized, column-oriented, zlib-cxxatrem, range partitioning 1 UHAEKCUPOBAHUEM
JUISL TIOBBILLIEHUS €€ TPOU3BOIUTEIBHOCTH;

C 1enplo oOecredeHus OTKa30yCTOMYMBOCTH CO3/laHA  ammmapaTHas
OTKa30yCTOWYMBas CEpBEpHAst KOH(DUTypalus, pa3paboTaH yHUBEPCATHHBIA CKPUIT
PE3EepPBHOTO KOMTMPOBAHUSI.
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AOQ’ekT nacnemaBaHHsS — 0a3a KIIIEHIIKIX JaJ3eHbIX MalljabHara amneparapa
CYBsI31, SIKasi BEIKAPBICTOYBACIIIA I ayTaMaThI3allbli Ipallbl 3 KJIiCHTaMi.

Mbra apluioMHaii paboThl — pachpaioyka Maabplxoay Ja 3a0ecTsTudHHS
aaMoBaycToimiBacii 0as3pl JaJ3€HBIX, MpbIJaTHAra JJisg KaHTAIKCTy Ipalbl 3
KJIICHITKIMI JaJ3¢HBpIMI MaOiIpHara aneparapa.

Jlns nacsrHEeHHS MmacTayJieHail MAThI BhI3HAYaHbl HACTYITHBIS 3a/1a4bl:

— aHaJIi3 ICHYIOUBIX MeTaaay 3a0eCIIsTYdHHS aIMOBAayCTOMIIIBACII, a TaKcama
MeTaay maldy 0B 1 alThIMI3allbll 0a3bl 1A 3CHBIX;

— MpaeKTaBaHHE apXITIKTYPhI 0a3bl JaA3CHBIX 3 BIKAPHICTAHHEM TAXHAJIOTIN
pA3epBaBaHHs, PITUTIKALIBIL 1 METajay anThIMi3allbli;

— poaajizalblsl pacnpaiiaBaHail apxiTIKTYphl ¥ 3ajadax Ipaisl 3 KiieHTami
MalijbpHara amneparapa;

— poaatizallbisl MpaKThIYHAra MPBIKJIATy aIMOBAYCTOWMIIIBAM 1 anThIMI3aBaHa
0a3bl Jaa3CHBIX.

Y xomaze paboThl ObUII BBIBYYaHBl 1 YIKBITBI CYyYacHBIS MaIbIXOAbI Ja
BbIKaHAaHHs TaTpabaBaHHSAY MaMITHIK 1H(apMarblitHaii Oscrieki Ma 3a0ecTsTYdHHI
(GyHKIBITHABAHHS BBICOKAJACTYIIHAM, HaJ3elHal 1 aaMoBaycToimBaii Oa3bl
Ja3eHBIX, IPBIIATHAN JJI BRIPAIIIHHSA 3a7a4 MaOllpHara aneparapa.

VY mparpce paboThl praizaBaHa 1 pa3ropTaHa 0asza JaJ3eHbIX 3 CTPYKTypai,
NpeIIaTHAK I Tpanbl 3  KINGHIKIMI - J1ajJ3eHbIMI  MaOilbHAra areparapa;
pacnpamaBanbl Habop SQL-CKphINTOY, SKisS plami3yrollb CTBapdHHE TaOmiIl 3
append-optimized, column-oriented, zlib-cuickannem, range partitioning i
1HPKCaBaHHEM JIJIs TIABBIIIIIHHS TPaTyKIBIHHACIIL;

3 MdTall 3a0ecmsudHHS A MOBAYCTOMIIIBACIlI CTBOpaHa amaparHas
aJIMOBayCTOMTIBas cepBepHas KaH]Irypalbis, pacrpalaBaHbl YHIBEPCATbHBI
CKPBITIT P33epBOBara KaripaBaHHSI.

ABSTRACT



Thesis: 59 drawings, 14 figures, 4 tables, 14 sources, 6 appendices.

DATABASE, DATA WAREHOUSE, FAULT TOLERANCE, HIGH
AVAILABILITY, PARTITIONING, COMPRESSION, GREENPLUM,
INDEXING, VIRTUALIZATION, CLUSTERING, BACKUP

The object of the research is a mobile operator's customer data database used
for automating customer service processes.

The goal of the thesis is to develop an approach for ensuring fault tolerance
in a database system, applicable in the context of managing a mobile operator’s
customer data.

To achieve this goal, the following objectives were set:

— analyze existing methods of ensuring fault tolerance, as well as techniques
for building and optimizing database systems;

— design a database architecture using replication, redundancy, and
optimization technologies;

— implement the proposed architecture for solving customer data
management tasks in a mobile operator's environment;

— develop and demonstrate a practical example of a fault-tolerant and
optimized database system.

During the work, modern approaches to fulfilling information security
policies and ensuring the operation of a high-availability, reliable, and fault-
tolerant database were studied and applied, relevant to the challenges faced by
mobile communication providers.

As part of the implementation, a database structure suitable for customer
data handling was developed and deployed; a set of SQL scripts was written to
create tables using append-optimized storage, column-oriented layout, zlib
compression, range partitioning, and indexing to enhance performance;

to ensure fault tolerance, a fault-tolerant hardware server configuration was
deployed, and a universal backup script was developed.



