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A benchmark comparison of NoSQL and SQL DBMS

The paper is devoted to comparing the performance of the most popular database management
systems (DBMS) of nonrelational and relational data models. The big trend of Big Data has had a great
impact on the development and spread of NoSQL databases. It is assumed that they are significantly
ahead of traditional relational databases for performing data access operations. However, is it so? The
purpose of this work is to perform benchmarks for measuring the time for create, read, update and
delete (CRUD) operations for different volumes of data. As the results presents, just a few instances of
NoSQL: MongoDB, Redis and Couchbase, really work faster than the traditional classical RDBMS
MSSQL Server. CouchDB and RavenDB lost to the MSSQL Server in all tests. Cassandra and
Hypertable were controversial in this comparison - they turned out to be slower than RDBMS with the
exception of operations for writing large portions of data.

[ToTpeOHOCTH B XpaHEHUH U 00paboTKe OONBIINX 00BEMOB HECTPYKTYPUPOBAHHBIX
JTAHHBIX MPHUBEJA K CO3/JIaHUI0 HOBBIX METOJMK U TEXHOJIOTHM B 00JacTH 0a3 JaHHBIX,
takumu sBisitorest NOSQL perenust — cucremsl ynpaienus 6azamu nanHbix (CYB/),
KOTOpBIC OTOLUIA OT TPAJULMOHHOW PEJSIHMUOHHOM MOJENMU JaHHBIX, IMPEII0KEHHOU
Onrapom Kognom B 1969 ronay.

CYBJl —»5T0 HabOp NPUKIAAHBIX MNPOTPAMMHBIX M JIMHTBUCTHYECKUX CPEICTB
OOIIEero WIIM CHEIUAIIbHOTO Ha3HAYCHHsI, 00ECTICUNBAIONINX YIIPABICHUE CO3AaHUEM U
UCIIOJIb30BaHUEM 0a3 JaHHBIX.

Ha ceromHsmHuii eHb MOXHO BBIICITUTH YeThIpe OCHOBHBIC KaTeropuu NOSQL-
XPaHWJTHIIL

1. Key-value (kirou — 3HaveHue). SBisiercss OONBIION XemI-Ta0JUIEH, B KOTOPO
JOTTYCTUMBI TOJILKO OTICPAIIMH 3aITUCH M YTEHUS JTAHHBIX 10 KITIOYYy.

2. Document-oriented (10KyMEeHTO-OpUECHTUPOBAHHBIC). Komnnexkmmn
CTPYKTYPUPOBAHHBIX JOKYMEHTOB. [103BOJIAIOT OCYIIECTBISATH BIOOPKY MO Pa3IMYHBIM
MOJISIM TOKYMEHTA, a TaKKe MOJIU(DHUKAINIO YaCTEH TOKYMEHTA.

3. Column (xomonoutbie). TabmuIBl ¢ KOJIOHKAMH U CTpokamu. OTIMYAOTCS OT
SQL 06a3 gaHHBIX MEPEMEHHBIM KOJIMYECTBOM KOJIOHOK JIJISi Pa3HBIX CTPOK Ha YPOBHE
OJTHOTO JIOKYMEHTA, Ka)Jaasi CTPOKa UMEET YHUKAIbHBIA K04, MOKHO paccMaTpuBaTh
JaHHOE pEIIeHUE KaK XelI-TaOJHIly XelI-TaOJHIlbl, TEPBbIM KIIIOUOM SIBISIETCS KITIOY
CTPOKH, BTOPBIM — WM KOJOHKHU. [IpM 3amaHuM BTOPUYHBIX HWHIEKCOB BO3MO>KHBI
BBIOOPKH 110 3HAYCHHIO B KOJIOHKE, a HE TOJBKO MO KITFOYY CTPOKH.


https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

4. Graph (rpadossie). Jlanubrii Tun bJl cnenuansHO npeaHa3HAYCH ISl XPaHCHHS
MaTeMaTUYeCKUX IpadoB: y3JI0B U CBSA3EH MEX1y HUMHU.

CpaBHUTENBHBIN aHAIU3 TPOU3BOAUTEILHOCTH HEPENSLIUOHHBIX W PENISIIMOHHBIX
CYB/l npoBoauiics ¢ LIENbIO OLIEHKH BPEMEHHU, HEOOXOIMMOTO JUIsl ONepaluil 3ammcH,
YTeHUS, U3MEHEHUSI U YJAJCeHHs JUIsl pa3HbIX O0OBEMOB JaHHBIX. [[s Takoil OLIEHKHU
ObLJIO BBIMIOJIHEHO psifi TecToB. /[l 3aMepoB OBUIM B3STHI MPEACTABUTENN TPEX
BBIIIENIEPEYUCICHHBIX KaTErOpHil: MongoDB, RavenDb, CouchDB,
Couchbase (noxymento-opuentupoBannas), Cassandra, Hypertable (xoj0HOYHBIE),
Redis (kmou-3nauenue). B kauectBe PCYB/J] 0611 B3siT Microsoft SQL Server.

Peanuzanmsi cpaBHEHUS IPOM3BOAUTEILHOCTH ObLIa BHIMIOTHEHA C UCIIOJIB30BAaHUEM
.NET, s3p1xa nporpamMmmupoBanus C# v opUIIMaIbHBIX APAUBEPOB IS TIOIKITIOYCHHS K
cepBepaM TECTHPYEeMBIX 0a3 maHHBIX, B3gaThle n3 NuGet Gallery. [lns cHsATHA
NoKasarelield 3aTpaueHHOro BpeMmeHH Obul ucrnosnb3oBaH NET kiacc Stopwatch wuz
npoctpaHcTBa UMEH System.Diagnostics.

TecToBBIMM TaHHBIMU BO BCEX 0a3ax SIBISIOTCS aBTOMATHYECKU CTC€HEPUPOBAHHBIC
CTPOKOBBIE Mapbl THUMNA KIO4Y-3HAUeHUS. CTOUT OTMETUTh, YTO BCE pE3YyJbTAThI
SBJIAIOTCSL CPEHUM 3HAUYCHHEM BpPEMEHU JJisi TPEX Omepanuil g Kaxaouh 0asbl
JTAHHBIX.

Pe3ynbTaThl aKCrieprMeHTa MOKa3aHbl B CBOIHBIX TaOIUIAX.

Taba. 1. Bpewmst Ha 3anuch (Mc

baza manHbBIX KonnuectBo oneparuit

10 100 10000 100000

MongoDB 58 76 2543 19876
RavenDb 566 1904 81290 738650
CouchDB 67 379 66478 912010

Couchbase 69 71 959 8382
Cassandra 120 238 9805 89341
Hypertable 56 198 10945 115321
Redis 34 65 980 13015
MSSQL Server 27 111 16732 219567

Tabn. 2. Bpemst Ha uteHue (Mc

baza JAHHBIX KOJ’II/I‘{eCTBO onepaunﬁ

10 100 10000 100000

MongoDB 7 19 1020 9871
RavenDb 122 511 47200 423300
CouchDB 21 186 18670 17500

Couchbase 13 21 780 7000
Cassandra 111 318 19200 220190
Hypertable 56 102 3103 78450

Redis 5 46 439 4899
MSSQL Server 13 44 312 16749




Tab6u. 3. Bpemst Ha oOHOBIEHHE (MC

baza nagueix KonnuectBo onepanuit

10 100 10000 100000

MongoDB 76 83 3186 25963
RavenDb 614 2104 96790 836363
CouchDB 98 459 69783 110569

Couchbase 78 97 1460 9754
Cassandra 159 258 9976 94378
Hypertable 78 259 13875 167456
Redis 45 98 3950 50478
MSSQL Server 31 118 19678 317856

Tabn. 4. Bpemst Ha ynanenue (Mc
ba3za nanHbIX KosmmuecTBo onepanuii

10 100 10000 100000

MongoDB 2 25 19655 17656
RavenDb 76 766 84904 776390
CouchDB 78 556 64789 704345

Couchbase 5 16 989 7493
Cassandra 33 97 13807 94778
Hypertable 17 106 10478 124569

Redis 6 9 9 56

MSSQL Server 9 45 2654 27690

Kak moka3bpIBatoT pe3yapTaThl SKCIIEPUMEHTOB, pessiiinoHHas 6a3a ganabsix MSSQL
Server mo-mpexHeMy SBISETCS BBICOKOMPOM3BOAMTEIBHBIM pEIIEHUEM, KOTOpas
ycrynaet ymmb HemMHOTEM NOSQL CVYB]l B miiaHe BpeMeHHBIX 3aTpaT Ha OIEpalyH
JOCTYTA K TAHHBIM.
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