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Pegepar

Marucrepckas quccepranusi, 60 ctpanuil, 22 pucyHka, 11 uCTOUHUKOB.

CUCTEMA ABTOMATHUYECKOI'O TECTHUPOBAHUS, BA3A JAHHBIX,
XPAHUJIMIIE, MYSQL, MONGODB, GRIDFS, PACIPEJEJIEHHOCTD,
OTKA30YCTOMYMBOCTH, XENI-OYHKIIMS, MD5, SHA-1.

Obvexkm uccnedosanusi — CUCTEMBbI, UCTOJIb3YeMbIC Il XpaHEHUS JAaHHBIX B
CUCTEMaX aBTOMATHUYECKOTO TECTUPOBAHMSI.

Llenb pabomwvl — BHEAPUTH B JCHUCTBYIOIIYIO CHCTEMY aBTOMAaTHYECKOTO
TECTUPOBAaHUS HOBOE XpaHuiuiie (ailyioB, peanu3oBaTh Ha €ro OCHOBE
(GYHKIIMOHATBHOCTh MO COXPAHEHUIO M OTOOPAXKEHHUIO PE3YJAbTaTOB BBIIOJIHEHUS
pelieHuii  Ha  TecTax, HacTpOUTh (PYHKIIMOHUPOBAHHME KOMIIOHEHTOB  Ha
IIPOU3BOJICTBEHHBIX CEpBEpaXx.

Pezynemam pabomer — Oblna co3naHa U BBEJEHA B SKCIUTyaTallUI0 CHUCTEMa
XpaHEHHUsI, peaJTn30BaHbl HEOOXOAUMBIE (PYHKIIMHU B MOJYJISIX CUCTEMbI TECTUPOBAHMSL.

Jlano obmiee omucanue MpoOseM, CBSI3aHHBIX C XpaHEHUEM JaHHBIX CHUCTEMBI
aBTOMaTu4eckoro TectupoBanus. [lomydeHsl oineHKH o00bEMa uHOpMaIUu u
pacrmpeneneHuss pasMepoB (HaiiJloB HA OCHOBE OMbITa SKCIUTyaTallud peajbHOM
cucteMbl. Oco60€ BHUMaHUE Y/IETICHO BOMPOCY XPAHEHHS MOBTOPAIOMINXCS (HalIoB:
OpyU TECTUPOBAHUM PA3HBIX PEIICHUH OJHOW 3a/ladyd HEPEeIKO IMOIy4aroTcCs
COBMAIAIONINE PE3YIBTATHI (OJMHAKOBO MPABWIBHBIE UJIM COBMAAAIONTUE OIIMOOYHEBIE).
HccnenoBan MeTon moucka ay0nukaroB (ailyioB Ha OCHOBE XelI-(yHKIIUN, OIleHEHa
BEPOSATHOCTH KoJutn3uu. [IpoananusupoBana 3¢(HEKTUBHOCTH METO/Ia B MPUMEHEHHUH K
JTAHHBIM MaJIOro pa3Mepa U MPeaio’keHa ero ONTUMU3AIMS. 3aTeM H3yUYeHbI TTOXOIbI
K XpaHECHUIO JIAaHHBIX: XpaHeHue B (aloBOW CHUCTEME B BHJE OTICIBHBIX (ailios,
MpeACTaBICHUE JaHHBIX OWHApHBIMH OJIOKAMH B PESMIIMOHHOW 0a3e JIaHHBIX,
xpaHeHue B crneuuanuupoBaHHoM NoSQL-xpanunuine. OmnucaHa COBpEMEHHast
cuctema ympasineHus Oazamu gaHHbIX MongoDB u wmomens panubix GridFS.
OcylecTBieHO TO3TAMHOE BHEIpeHUEe XpaHumiuiia ¢aiioB Ha ocHoBe GridFS B
JEUCTBYIONIYI0O CHUCTEMY aBTOMATHMUYECKOTO TECTHUPOBAHHUS, PEIICHBI MPOOJIEMBI
oroOpakeHUs JaHHBIX B BeO-uHTepdeiice. M3yduen Bompoc obecrnieueHus
pacnpeneaéHHOCTH W OTKa30yCTOWYMBOCTH CHCTEMBI, IMOKa3aHO, KaK HACTPOWTH
PETUTMKAITUIO TAaHHBIX HA HECKOJIbKUX CepBepax.

PaGora mMeer Oonbiioe mpakThdeckoe 3HadueHne. CHcTemMa aBTOMAaTHYEeCKOTO
TECTUPOBAHUS MPUMEHSIETCS KaK B paMKaxX yueOHOTO Tpoliecca, Tak v JIsl TPOBEICHUS
COPEBHOBAaHMI TI0O TPOTpaMMHUPOBaHHIO B benopycckom  rocymapcTBEHHOM
yauBepcutete. CoxpaHeHHE pe3yJbTaToB TECTUPOBAHMS B XpaHWIHIE (PailioB C
BO3MOXKHOCTBIO OOpAIICHHs K HUM 4epe3 HHTepPeiic ABISETCS MoIe3HON (PyHKITHEH.



Abstract

Master thesis, 60 pages, 22 figures, 11 references.

AUTOMATIC TESTING SYSTEM, DATABASE, STORAGE, MYSQL,
MONGODB, GRIDFS, DISTRIBUTABILITY, FAULT TOLERANCE, HASH
FUNCTION, MD5, SHA-1.

Object of research is systems used for storing data of automatic testing systems.

Purpose is to integrate a new file storage into the working automatic testing
system, to implement the functionality of saving and viewing results of solution
execution on tests, to setup component operation on production servers.

Result of current work is storage system that was created and put into operation.
Necessary functions were implemented in testing system modules.

Problems of saving data of automatic testing systems were described in general.
Information volume and file size distribution were estimated using the operating
experience of the real system. Special attention is paid to the problem of duplicate files
storage: when different solutions of one problem are tested, similar results are often
obtained (equally correct or erroneous). Method of finding duplicate files based on
hash functions was introduced, probability of collision was evaluated. Effectiveness of
the method applied to small size data was analyzed and optimization was proposed.
Then several storage approaches were studied: storing data in a file system as
individual files, binary data representation as blocks in a relational database, storing in
a specialized NoSQL storage. Modern database management system MongoDB and
GridFS data model are described. GridFS-based storage engine was implemented step-
by-step in the current automatic testing system, the problem of displaying data in a web
interface was solved. Question of making distributable and fault tolerant system was
studied, configuration of data replication on multiple servers was presented.

The work has great practical importance. Automatic testing system is used in the
educational process and during programming contests at Belarusian State University.
Saving test results to file storage with an option of viewing them via the interface is a
useful feature.



