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DBMS Benchmarks
IN a Nutshell
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The TPC defines transaction processing and database benchmarks and delivers trusted results to the industry.

O Home Complete TPC-C Results List - Sorted by Database Vendor
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Tree Database Hocaware System tpmC | Price/tpmc |, YRS Operating System TP Monitor S
e SYmfoWARE Server Enterp. B4 VLM kujitsy | PRIMEPOWER 2000 ofs w/32 Front-Ends 183770 56.16US § |  06/30/01 Sun Solaris 7 BEA Tuxedo 6.4 CFS 01/12/01
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Simfoware, Oracle DB 7-8, DB2/400 1 UDB, Informix, MS SQL Server, Sybase ASE ...
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o = —— - -
Sybase Adaptive Server ENGETT /0. tay =" o853 | e420Us 5 02/12/98 TENT 2 I . — -
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Yoase a"t'ﬁ : 1""‘” AL=h=s SGI Origin2000 (c/s) 6040 | 121.98US § 07/31/98 SGI IRIX 6.5 BEA Tuxedo 6.3 04/23/98

SLAPTR AL S AT E T Sun Enterprise 4500 50268 | 49.88US § 03/30/00 Sun Selaris 7 BEA Tuxedo 6.3 11/23/99

Sybase ASE 12.0.0.2 Sun Starfire Enterprise 10000 156873 4B.B1US & 02/28/01 Sun Solaris 7 BEA Tuxedo 6.3 08/25/00
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TPC-C, anpenb 2017

PC

PC-C - Top Ten Performance Results
ersion 5 Results Asof 29-Jun-2017 at 1:11 PM [GMT]

ote 1: The TPC believes it is not valid to compare prices or price/performance of results in different currencies.

) Al Results O Clustered Results O Non-Clustered Results Currency All

Red Hat JBOSS Web

Jet-speed
Co 139,509 | 1,730.00 KRW y 'd
HHA2212 Server

05/08/17

Dell PowerEdge Microsoft Windows 2012
c - 11/25/14 [ SQL Anywhere 10 ' Microsoft COM+ 11/25/14
Standard x64

T620

112,890

in the Watts/Ktpmc column indicates that no energy data was reported for that benchmark.

©2001 - 2017 TPC. All rights reserved. Web-Design and Mai ance by Hotea Scolutions
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KOHOEPEHLIUA
no 5A3AM AAHHbBIX

PAHHAA UCTOPUWA



CepeaunHa
1970-x,
6eHumapk IBM

[TaKeTHbIN peXnm

Hayano 1980-x:
dbaHTacTuyeckmne
nodegHble

pensuyum Ha
10 ktps

1Bl

obpaboTtka
OaHKOBCKUX
TpaH3aKLuuin

b6e3 ceTun

PbiHOK BbiLLEs Ha
MuUnapoHbie
060poThl

Idefix: 100 tps

©e3 BpeMEHU Ha
peakuuio
onepatopa

... C CaMbIMm
ObICTpopacTyLUM
CErMeHTOM C
dokycom Ha OLTP

Rossia 17

(1973, «baHK ¢
1 mbic. omoeneHutl
u
10 mebic.
ornepayuoHuUcmMosy)

...HO KOHEeYHble
3aKas4vmku He
rony4arnu
n1ktps ...



[3sua OeBntT. BUCKOHCMHCKMX BeHYMapK Russia 17

JluuyeH3us Ha CYB/[]
AnNbTEepHATUBHbIN, 3aripewaem
boriee cTporo nybérukayuro Kakux-
OETEPMUHNPOBAHHbIN nubo mecmos

beHuMapkK rpou3eodumeribHocmu
CYE/[

13-3a2 HU3KNX
pesyneratoB Oracle DB
nosiBUIacb «OroBOpKa
[leButTa»
(DeWitt clause)

HaueneH Ha 6opbOy C
«beHYMapKoBbIMU
BOMHaAMW», HO pa3)er
nx ewlte curnbHee!
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DebitCredit

A Measure of Transaction B nvKy BUCKOHCMHCKOMY BeHYMapky, Ha 6ase npegMeTHON
Processing Power obnactn ns TP1

Tpebyetcsa nybnmkauma cymmapHOnU CTOMMOCTU
CUCTeMbI, BKNoYas obopynoBaHue, NMUEH3nn, 5
fneT cConpoBOXOEHUS

TecT cneunduumpoBaH Ha A3blke

dyHKUMOHanbHbIX TpeboBaHun, 6e3 TpeboBaHUM K

Kody nnv dparMeHToB Koaa

BeeneHbl npaBunia macwtabupoBaHmua Tecta no

KOSIn4ecTBY NoSib30BaTesien n pasmepam tabnuy,
e e C NponopUmnoHanbHbIM POCTOM

February 1985

Anon Et Al

PN87605 BBeneHo orpaHnyeHne Ha BpeMsa OTKIUKa:
95 % TpaH3aKkuun OOIMKHO 3aBEPLUUTLCH
3a 1 cek.
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RI.ISSIA 11
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M3obpaxeHnune: ©Dell, 2013
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1988: Transaction Processing Performance Council —
CoBeT Mo OLUEHKE NMPOMN3BOAUTENBHOCTU TPAH3aKLIMOHHOW 06paboTKK

OcHoBatenb — Ompu CeprnmH 1 8 corrnacHbIX BEHOOPOB




TPC-A 1 TPC-B: TecT | RERAXTT

Ha ocHose TP1 — obpabomka po3HUYHOBaHKOBCKUX mMpaH3aKuuU

[IRERD 0 1 om0 T R TR

| BEGIN TRANSACTION
| UPDATE WHERE ACCOUNT ID = AID:

READ ACCOUNT BALANCE FROM
SEL cecifE b bnich e = P e COlNE P lileh = ol

WREETE = O =Rl Ne = s e Ukl

WRITE TO :
AID, TID, BID, DELTA, TIME STAMP

UPDATE B I R R E SR R R TR
SEL B b e R e R DR

WRITE TELLER BALANCE TO TELLER

UPDATE WHERE BRANCH ID = BID:
Shl=SRoNCh R mNCR s = S AN NG R s e

WRITE BRANCH BALANCE TO BRANCH

| COMMIT TRANSACTION
| WRITE 200 bytes to TTY (AID, TID, BID, DELTA)
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TELLER
Bx10

B* 100K : B*2 6M

CyuTaercs:

1 TpaH3aKuua B cpenHuu

OT1knuk ot 90%
CEKyHOy Ha TPAH3AKLINIA — nokasarternb

Kaxxgoe TpaH3akumn |
oTAEeneHue AELIEE 2 Gl B CEKYHAOY
3a 15 MuH

Lukne10cy
KaXkgoro
TepMuHana




pasnuy

TepMmuHans| CepBepHbiii TECT |

Bpemsa Ha CoKpalleHHagd
peakLuto ncTopus
norib3oBaTens (30 oHen)
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B
O SL1LC

[lepBbin pesynsraT (HP, 1990)

[TocnegHun peaynetart (DEC, 1994)

1995: npmn3HaHbl HECOCTOATENBbHbLIMW




TPC-C: ycnoxHeHue Rossia 17

S TUMNOB TPaH3aKuunm

NEW-ORDER PAYMENT DELIVERY o R S SEdsigia e aanes
* HOBas 3asBKa OT * dakT nnartexa * 3as1BKa Ha * NPOBEpPKa cTaTtyca * NPOBEPKaA YPOBHS
KNMeHTa « 0BHOBEHNE AOCTaBKy nocnegHen 3asiBKu 3anacoB Ha
banaHca * (makemHbIl OT KInneHTa cknage
KnneHTa npouecc)
9 Ta6nu BcTtaBku, oOHOBNeHuUs, ,D,OCTyI'I Nno nepBUYHbLIMU U
= yoaneHund, OTMeHbI onepau,m7| BTOPUYHbIM KIto4am

[Moporn oTknuka ansa 90% TpaH3akumn

MeHee 5 cek ans NHTepakTUBHbIX
onepaumu

MeHee 20 cek anst nakeTHbIX MNPoLEeccoB




Mopaenb gaHHbix TPC-C rosaa 17

WAREHOUSE

TOOKEER)

CUSTOMER NEW-ORDER
W*30K 5 W*5K

W*300K+

HISTORY [ORDER—LINE
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KBaHT MaCUJTa6I/IpOBaHI/IFI cknag, (mm)

10 TepMI/IHaJ'IOB Ha cknag

Makcumym — 1,2 tme Ha TepMuHan

Kaxxgbin HOBbIX CKnag —
+10 y4yacTKOB,
+100 egmnHuL, XpaHeHuq,
+300 TbIC. KNMMEHTOB




TPC-C: KnacTepHble U HeKnacTepHble | kussia 17

Bes pasgengembix
| pecypcoB %
(beoepaTtmBHbIe) |

Heckornbko : ==

KnactepHbie
j y3rioB

|CermeHTupoBaHme|

HeknacTtepHble OnuH y3ern C oBLWmm
pecypcom

| xpaHeHus (RAC)




TpaH3akuum B
MUHYTY

TPC-C: MeTpuKku

CtommocCTb
TpaH3aKkumn

| MonHas ctonmocTb
| obopynoBaHus

JInueHsum n
noggepxka Ha 3
roga

PGDAY"
RUSSIA

JHeprosarpartbl Ha
[Knno] TpaH3sakuuto

17




NuTepnpetauns TPC-C russia 17

rl O AJ'I a Hy I_I a p Ke py (Alan Parker. Tuning databases on Solaris platform. Prentice-Hall, 2002)
tpm C X 2 * ...He TOJbKO co34aHne 3aaBOK

tpm C / 2 * ...€CMM HET MOHUTOpPA TPaH3aKLMM

tp I l / 3 * ...€CJIM Ha CTOPOHE oneparopa KrineHT Tuna Oracle Forms

t ( : X 2 / 3 e ...€CMY UCNOMb3YHTCS NErkoBecHble 3KpaHHble PopMbl
p (curses n 1. n.)

tme / 2 * ...ECIn B NPUNOXeHUn He BbiNo TOHKOW HacTpomkn SQL

tomC [/ 2 *...€CTIA NAPAIIENbHO Harpy3ke (POPMUPYIOTCH OTYETe! i
p BbIMOSTHAOTCA MakeTHbIe 3a4aHuns



MpocTto nn o6bmaHyTe TPC-C? Rosein 17

émount -t tmpfs -o size=2048g tmpfs /u0l/tablespaces

ECREATE UNLOGGED TABLE ..

| _ALLOW RESETLOGS_CORRUPTION = TRUE
| _IN MEMORY UNDO TRUE

é_DB_BLOCK_HASH_LATCHES = 32768




OteeT oT CoBeTa RUSSIA

dukcauums TpaH3aKkuunn = 3anmcaHo Ha SHepFOHe3aBI/ICI/IMbII7I HOCUTEIb

17

3aliuTa «oaAnHOYHOro cbosa HocuTensa»

3epKaana;| CUHXPOHHaA CbI/IKcaLI,VIFI Ha pa3geribHO )KypHaJ'Ibl ynpem,u,arou.l,eﬁ 3arnncn Ha HesaBUCUMOM
3armMTaHHble HOCUTESTN HOCUTEsNe n BOCCTaHOBJIEHNE

3aluTa oT nepesarpysku o4HOro yana

3epkanbHasi CUHXPOHHast XKypHanbl ynpexgatoLien 3anmcu un PabotocnocobHOCTb npu
domkcauma Ha oTAenbHOM yarne BOCCTaHOBMNEHVE nepesarpyske

TecTbl Ha Bce acnekTbl ACID 3akpensnieHbl B cneuyunukaumm B
BECbMa XECTKOW TpaKTOBKe




TPC-C: kputnka 1990-x Rossia 17

A KakK Xe cucrtemsbl noaaepP XK NPpUHATUA

A Kak )Xe OTYETHOCTb? 2
peLweHnn?

HeT geknapatuBHbIX OrpaHUYeHU LLENOCTHOCTH HeT TpurrepHomn norunku

«ObBHoBNEeHne banaHcoB» Ha KaXxaomn

3agBKa: HECKOJTbKO Mocne kaxaon 3asiBKM OHNAMH-ONEPALIAN NPY GONBILINX
HeyCneLLHbIX MOUCKOB C ne4yataetcs OymakHbI el e
noacTaHOBOYHbLIMW CUMBOIaMMU OTYET (MHOrAa TPWXKAbI) by

NakeTHbIW JOCYET OCTaTKOB



TPC: oTMeHeHHoe s 17

. [eps.as
- 1995-1999  ~ nonbitka
- OLAP-tecTa

2001-2005 OTYETHOCTb

- OHnann-
.:_;:> 200 1—-2005 ;ﬂi‘:’;ii* Be6—
~ kommepuus
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1999 eoo0. «Becoesble [lapannernbHas
OLAP vs OLTP Kameaopuux Hazpy3kKa
“Ad-hoc 22 BUOa
decision CITOXHbIX
support” 3arnpocosB
BmecTto
2 TUna
NPU3HAHHOIO
HEYAUHbIM OOHOBNEHMUS

TPC-D XpaHunuLia



PART (P_)
SF*200,000

PARTKEY

MAME

MFGR

BRAND

TYFE

SIZE

CONTAINER

RETAILPRICE

ORDERS (O_)
SF*1,500,000

ORDERKEY

CUSTKEY

ORDERSTATUS

TOTALPRICE

ORDERDATE

ORDER-
PRIORITY

COMMENT

SUPPLIER (S_)
SFE10,000

SUPPKEY

MNAME

ADDRESS

MNATIONKEY

PHONE

ACCTBAL

COMMENT

CLERK

SHIP-
FRIORITY

COMMENT

PARTSUPP (P5_) LINEITEM (L_)
§F'!E E SF'E gm E
PARTKEY ORDERKEY
SUPPKEY PARTKEY
AVAILQTY SUFPPKEY
SUPPLYCOST LINENUMBER
COMMENT QUANTITY
|IEXTEN
CUSTOMER (C.) DEDPRICE
SF*150,000 DISCOUNT
CUSTKEY
TAX
MAME
RETURNFLAG
ADDRESS
LINESTATUS
NATIONKEY
SHIPDATE
PHONE
COMMITDATE
ACCTBAL
RECEIFTOATE
MKTSEGMENT
SHIPINSTRUCT
COMMENT
SHIPMODE
MNATION (N_) COMMENT
25
NATIONKEY REGION [R_})
5
it REGIONKEY
REGIONKEY
NAME
COMMENT
COMMENT

TPC-H: [ EeEa%
Moaernb

1SF~1GB

OrpaHunyeHus
LIENOCTHOCTU

He 3Be3pa

17




TPC-H Q1 Rossin 17

| SELECT 55
| irewmiies, 1imesmwms,  “Eynctional Query Definition”
sum(l_quantity) as sum qgty, :
sum (1l _extendedprice) as sum base price,
sum(l_extendedprice* (1-1 discount)) as sum disc price,
sum(l_extendedprice* (1-1 discount) * (1+1_tax)) as sum charge,
avg(l_quantity) as avg_qty,
avg (1_extendedprice) as avg_price,
avg (l_discount) as avg_disc,
count (*) as count order
FROM lineitem
WHERE 1 shipdate <= date '1998-12-01' - interval A day (3)
GROUP BY 1 returnflag, 1 linestatus

ORDER BY 1 returnflag, 1 linestatus o RRie e S E
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TPC-H: pesynbtaTbl-2017 RUSSIA

Exasol
MS SOL
L Eacg; s Bbinu coobiexHns
TpaHCAALUY zﬁﬂpmmeHeHmm
anga MOLAP :
(MDX) Apache Hive
Actian
Oracle
Database o
Ot 1 po 10 pesynbratoB B Hanpamyo TpyaHO NpuMeHnMo

KaXXOoOW «BECOBOW KaTeropmumny K HepengaumoHHbeim CYBJ



TPC-E: «[IMpakTtnyHbin OLTP» Rossia 17

Toxxe OLTP, Ho boree «rmopunaHbIn

| BKNIOYEHHbIE OrpaHNYeHst LLENOCTHOCTY
be3 MOHUTOPOB TpaH3aKUnK
bornblie yTeHuu

bonblue BUOOB Harpysok




T

DC-E: CIOKHbIN MOTOK Onepauuin | nesa il

TpaH3akuuma CnoXxHocTtb HdocTtyn MHuumatop % ycnewHbix % B Harpyske
Broker-Volume | 4 YTeHune bpokep . 4,90%
Customer-Position | 4 YTeHune Knuent - - 13%
Market-Feed il 3 YTeHune-3anucb Tpurrep
Market-Watch E YTteHune KnueHt
Security-Detail il 3 YTeHune Knunent
Trade-Lookup il 3 YTeHue bpokep, KAneHT
Trade-Order = YTeHue-3anucb KnueHT
Trade-Result 5 YteHune-3anucb Tpurrep
Trade-Status il 2 YTeHue KnuneHt

Trade-Update

YTeHune-3anuchb

bpokep, kKnneHT




TPC-E: mogenb gaHHbIX

A306paxenve:©Transaction Processing-Council; 2009



TPC

TPC-E - All Results - Sorted by Performance
Version 1 Results As of 26-Nov-2016 at 6:02 PM [GMT]

Results displayed with a grey background are Historical Results, which might not be up to date with regards to pricing and/or availability of HW or SW.

Note 1: The TPC believes it is not valid to compare prices or price/performance of results in different currencies.

Click on the column header to sort on that column; click again to reverse the sort order.

Hardware v Performance System Date
t Pri E |Watts/tpsE Databa Operating Syst
Vendor System (tpsE) rice/tpsE \Watts/tpsE| & ailability atabase e Submitted
Microsoft SQL Server 2014 Microsoft Windows Server 2012 R2
11,050 | 143.91 USD NR 12/17/15 12/17/15
LeNOVO  Lenovo System x3950 X6 3 15 | b erprise Edition Standard Edition 3
Microsoft SQL Server 2014 Microsoft Windows Server 2012 R2
FUIITSU Server PRIMEQUEST 2800E2 10,058 | 187.53 USD NR 11711715 herosoft SQL Server Erosott Tincows Server 11/11/15
e . E_nhemnaEﬂnn_ Standard Edition
] --—--_- ———_— ------- -
pa el T i -

/8 pe3yrnbmamos

Bce — HeknacTepHblie, MS SQL Server Ha Windows Server x64

. o . —
oy [ — oy ‘
----___ — = _—— _—-_________——
Microsoft SQL Server 2005 Microsoft Windows Server 2003
Dell PE2200 145 78B.69 USD MR 12711707 12/11/07
N /1Y Enterprise Edition x64 SP2 Enterprise Edition x4 SP1 1y

‘MR in the Watts/tpsE column indicates that no energy data was reported for that benchmark.



Tier A

System x3650 M5, with:

- 2 x Intel® Xeon® Processor
E5-2699 v3 2.30GHz

(2 Procs/36 Cores/72 Threads)
- 64GB Memory
-2 x300GB SFF SAS (RAID-1)
-1 xServeRAID M5210
- Onboard Quad Gb Ethernet
- 2 xDual 10Gb-T Ethernet

.
e
.......
e

Time Server

System x3950 X6, with:

- 8 xIntel Xeon Processor
E7-8890 v3 2.50GHz

(8 Procs/144 Cores/288 Threads)

-4096GB Memory

-2 x900GB 10K SAS (RAID-1)

-6 x800GB SAS SSD (RAID-10)

-1 xServeRAID M5210

- 8 x ServeRAID M5225

-4 xDual 10Gb-T Ethernet

12 xLenovo E1024 JBOD
Enclosures. with:
-104 x800GB 2.5" SAS SSD
(6 x 17-drive RAID-5)
(1 x2-drive RAID-1)

104 Total External Drives

Initial Database Size
47,222 GB

Redundancy Level: 1
RAID-10 Log
RAID-5 Data

RAID-1 tempdb

Storage
2 x 900GB 2.5” 10K SAS
6 x 800GB 2.5” SAS SSD

104 x 800GB 2.5” SAS

11 ktpse,
$144/tpse
(1,6 MIO)

A3cbpaxkeHnue:©Lenove; ©-TPC,-2015



TPC-ABCEH

TPC-A/B TPC-C TPC-E TPC-H

100% 92% 23,10% 8%

0% 8% 76,90% 92%



TPC-DI

ETL-Harpysku

O pesynbraToB

HoBble TPC-x n TPCx-X

Moonepxka
APUHATUS

peLleHnn,
«8KtoYyasi bonbuwue
OaHHbIE»
(«skrroyas
Hadoop/Spark»)

0 pesynbratoB

3JKenpecc-
beHYMapK Ans
aHanUTU4YecKnx
OonbLUMX AAHHbIX

BBpm@Size

O pesynbraToB

Rossia 17

3Kcripecc-
6eH4YMapK Ons
HDFS-
COBMECTUMBbIX
CUCTEM NO TUNy
TeraSort

HSph@Size




[Tybnukauma?

[My6nukauunsa Ha TPC.org

Akagemuyeckasi unm ncecregosaTenbckas ny6n|/||<aum'-|, HE
npuMeHnMada C MapKeETUHIoOBbIMU LENTAMN

C oOHO3HaYHbIM yTBEPXOEHUEM, NyYeHHbIN
pe3ynsraT He ABMAETCHA CpaBHUMbIM C pe3ynbratamu
TPC.org

| C paspeluerus TPC.org

PGDAY"
RUSSIA

17




«Orosopka [lesutta» B 2017 rogy? [ mssall

* “You may not disclose the results of any benchmark
test ... without Microsoft’s prior written approval’

* “You may nhot disclose results of any Program
benchmark tests without Oracle’s prior consent’

/f

 “Licensee may disclose the results of any benchmark
test of the Program or its subcomponents to any third
party provided that Licensee, if ... A) ... B) ... C)...”

/f




KOHO®EPEHLIUA
no 5A3AM AAHHbBIX

HOBAA BOJIHA



HoBbIM Harpy3kam — HoBble GeHUMapKy [ kussia 1

LinkBench

OLTP HiBench

TPCx-HS

------------------------------------------------------------------------------------------- TPCx-BB




Terrasort Benchmark

» BorinowéH 8 TPCx-HS

BigBench

» BorinmowéH 6 TPCx-BB

Intel HIBench

» Cepusi mecmos 0risi
Hadoop

Yahoo! Cloud Services
Benchmark

» Habop «amarnoHHbIX
obcmperios» Ons
NoSQL-cucmem

‘ Linkbench

» [paghoobpasHass Hazpy3Ka
Ha PCYE/[]




Linkbench Rosein 17

Harpyska Facebook

+ PaHHue rpadoBbie TecTbl Obinn
OPUEHTMPOBaHbI Ha rpad-aHanns

« PearnbHag Harpyaka KpynHou
WHTEPHET-KOMMAaHuu

 TpaH3akuMoHHOCTL (MVCC)

MeTogonornyHo

» CTatucTuYeckue 3aKoHbl npu
reHepatiny

« [lokasatenu — cpegHne BpeMeHa - -
OTKIMKa NS KaXO0W U3 Harpysok (m};%g\';s

« CpenHui oTKNnK B 99-M npoLeHTune
» [1TOKYMEHTOB B CEKYHAY — Ha 3aMuch :
» 3anpocoB B CeKyHAY — Ha YTeHue | OrientDB |

<rversion BIGINTI20) yy

rtime INT(10) wy

< data MEDIUMTEXT yy

linktable:
T idl BIGINT(20) yy sy

T id2 BIGINT(20) yy ey
# link_type BIGINT20) yy uw
& visibility TINYINT(3) gy

1id BIGINT(20) sy s

? link_type BIGINT(20) un un
< count INTAO) yy s

< data VARCHAR [255)

& tima BIGINT[20) uy ey < time BIGINT(20) wy sy

< version INT(11) uy e < version BIGINTIZ0) uy uy




Workload

Sort
WordCount
TeraSort
Nutch
Indexing

Page Rank
(1st & 29 job)

Bayesian
Classification
(1st& 2" job)

K-means
Clustering

Enhanced
DFSIO

System Resource
Utilization

I/O bound

CPU bound

Map stage : CPU-bound;
Red stage : I/O-bound

I/O bound, high CPU
utilization in map stage

CPU-bound in all jobs

I/O bound, with high
CPU utilization in map
stage in the 1st job

CPU bound in iteration;
I/O bound in clustering

I/O-bound

20| Map || Red |2
2 Map (> | Red —
>>| Map |==»|Red > >
¥» | Map | > >| Red |=—
> | Map |=— | Red [—
D Map |5 | Red D
=— | Map > Red | >)>
>>| Map |2 | Red | =
2> [Map | =[Red| —
DMap|2 @), o
trivial

Data Access Patterns

Map/Reduce
Stage Time Ra

trivial

> > dataio

less data = even less data

compressed

Intel Hibench ana Hadoop

M3o6paxeHue: Intel, 2013
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HoBbI MIHCTPYMEHT «BEHYMAPKOBOro MapKeETUHray

Cwmerno UCNOJ1b3yeTCA UCCrieJoBaTesidMn
(V. Abramova et al. Experimental Evaluation of NoSQL Databases // [JDMS Vol.6, Ne3, 2014)

Elastic Oracle
Cassandra HBase i MongoDB NOSOL
OrientDB Redis Scalaris Tarantool Voldemort

O6cTpen ¢ ogHOW Harpy3o4HOW CTaHUuMn

BMecTo TpaH3akLuu — atoMapHasi ornepatwms
(BO3MOXHO, YTEHWE HECKOJIbKUX 3arncen)




YCSB: Harpysku

Rossia 17

Harpy3ka

Tun

[Mpumep

% YTeHUuM % 3anucen

A

H B O QO W

ATOMapHbIe YTEHUA U 3anNnUcK

[MpevmyuiecTseHHOe YTeHne

ATOMapHbIe YTeHUs

YTeHune HOBbIX 3anucen

3anpoc KOPOTKUX MHTEPBAIOB

YT1eHue - obHoBAEHME - 3aMUCH

3anucs deticmsuti 8 sBeb-ceccuu

mezuposaHue gpomo

docmyn K npogunto nons308amers

obHosneHue cmaymca
noss308amens U €20 NOKA3

3anNpoc NOMOKa OUCKyccuu

usmeHeHue npogunsa
nons3oe8amenem

(Vg

(9]

. s
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Mpumep «BeHYMAPKTEHMHIa» B HOBOM Kracce [ mussiid

4 DATACENTRE SOFTWARE SECURITY TRANSFORMATION DEVOPS BUSINESS PERSONAL TECH SCIENCE EMERGENT TECH BOOTNOTES Q

Data Centre » Storage & 1 Mostread
Storage bunfight: Hazelcast says Gridgain faked
benchmark result

In-memory startup denies Hazelcast's alleged porkies
By Chris Mellor 22 Feb 2016 at 15:32 SHARE ¥

In-memory software startup GridGain has denied an allegation by Hazelcast that it
committed benchmark fraud.

This comes after GridGain published benchmark data showing it is faster than Hazelcast,
which is one of its competitors.
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e | DaKTMYECKUI CTaHOapT Ansa Hyxa

4acTb

PostgresoL | REONI(O[(SS]O] N

Tabnuubl Ha SSD,
nHaekcbl Ha HDD, unu Pasmep 6%%? — 4K unu

HaobopoT?

YTto nyywe — XFS nnum
ext4?

3anyck ogHom
CTPOKOW
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CBoeobpa3sHble TECTbI, HE MOXOXME Ha Kakme-nmbo
CTaHOapTHble BeHYMapKu

LLiInpoko ncnonb3yetrca ans BHyTpeHHUX cpaBHeHnn MySQOL,
MariaDB u nx doopkos




TPCE-MySQL RSPAY 17

TPC-E-raepy3yuk ong MySOL om Percona

You can download it from our Lauchpad Percona-tools project, it's

bzr branch 1p:~percona-dev/perconatools/tpcemysql

Important DISCLAIMER:

Using this package you should agree with TPC-E License Agreement,
which in human words is:

* You can’t name results as “TPC Benchmark Results”

* You can’t compare results with results published on htip://www.ipc.org/ and you can’t pretend the results are
compatible with published by TPC.
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HammerDB russia 17

Microsoft

Oracle :
SQL Server

Database IBMDB2 _ TimesTen

MySQL

Postgres @ Greenplum
Plus AS DB

MariaDB Redis

Amazon © Trafodion

Amazon
Aurora

(MySQL)

Redshit & SQLon

(ParAccel) &= Hadoop
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HammerDB: TPC, Ho Rossia 17

He amynupyeTcsa Harpyska Bcero Harpyso4yHas cTaHuusa — B ponu
OKpY>KEeHUS eNHCTBEHHOro MOHUTOPA TPaH3aKL U

EQnHcTBEHHAS Harpy3ovHaa CtaHuunsd

[lou amom Hem socmpebogaHHbIX 8 cCOBPEMEHHbIX beHYMapKo8

EnE o TPC-DS



HammerDB: nonynsipHOCTb Rossia 17

cnonb3yetcs
BeHAopamu Xab ¢
obopynoBaHus
n nnatgopm

pesynsratamm
TECTOB

Pasgen
«Performance
Data»
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Swingbench Rossia 1

Hepenpe3eHTaTuBHbIE pe3ynbraThl B ycroBmax RAC



Quest Benchmark factory for databases kussia 17

Oracle
Database

ASP3AP



osdldbt.sourceforge.net rossia 17

DBT-2 e TPC-C

BISNEXE - TPC-H
BIsNE:® « TPC-App
BIsEELE « TPC-E
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github.com/oltpbenchmark/oltpbench

Java-cpefncrtso Ans KoMaH4HOM CTPOKMK

Synthetic
TPC-C Wikipedia Resource Twitter Epinions.com TATP
Stresser
. JPAB CH-
AuctionMark SEATS Y58 (Hibernate) banC e ok Voter
SiBench
(Snapshot SmallBank LinkBench

Isolation)
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Bcs
COeAVHAEMOCTb
n npo4as
paboTa —
CBOUMW pyKamu




TPC-* By Example

#define
OBNDF.AA(lda cursor sqlvar,progv,progvl ftype, indp alen arcode ms cs)
if (obndra(({curser), (text*){sglvar) NA, (ub1*}progv), (progvl).(fiype) NA
(indp). (alen),(arcode]),(ub4)(ms).(ubd *)(cs). (text*)0.NA NAJ
{ermrpt(lda.cursor sqlvar)retum(-1);}
else

DISCAED 0

e
ﬁdﬁne OEXFET(lda, cursor,nrows, can::el 2Xar
if (oexfet{{cursor), (nrows).(cancel), (exact) )\
{if ((cursor)-=1c == 1403) DISCAED 0; "
else if (ermrpt(lda cursor, (text *)"OEXFET")==RECOVEER)\
{orol{lda);return{(RECOVERR);} !
else {orol{lda);return(-1);} 1

S S |

#define OOPEN(lda cursor)\
if (oopen((curser),(lda), (text*)0, NA NA (text*)0, NA)
{ermpt(lda cursor, (text *)"OOPEN");return(-1); }*
elzel.
DISCARD 0

#define OPARSE(lda,cursor,sglstm,sqll. defflg Ingflg)
if (oparse((cursor).(sqlstm). (sb4)(sqll),(defflg),(ub4)((ngflg))\
{ermpt(lda.cursor,sqlstm);retumn(-13;}4
elset

TPC Benchmark ® C Full Disclosure Report © Oracle America, Inc. 2010

DISCAED 0

#define OEXN(1da,cursor,iters rowoff)\
if (oexn{(cursor),(iters),(rowof))) |
{if (enpt(lda. cursor,(text *)"OEXN")==RECOVEEE)"
{orol(lda);retum(RECOVERR]);}
else{orol{lda);return(-1);} 1

alaal

T ATTE_ ROW _COUNT
OCI_HTYPE_ERROR
OCI_HTYPE_STMT

#define OCI HTYPE_ERR
#define OC]_HTYPE_STM

tpec.h

#* * $Header: tpech 7030100.1 95/07/19 15:10:535 plai Generic § Copyr (c)
1993 Oracle */
i

===+ | Copyright (c} 1995 Oracle Corp, Redwood Shores, CA |
OPEN SYSTEMS PERFORMANCE GROUP | | All Rights Reserved |

#endif /* The bind and define handles for each transaction are included in
ther respective header files. */ extern OCIEnv *ipcenv; extern OCIServer
*tpestv; extern OCIEmor *erhp; extern OCISveCtx *tpesve; extern
(OCISession *tpcust; extern OCIStmt *curi; extern char *uid; extern char
*pwd; /* for stock-level transaction */ extern int w_id; extern int d_id; extern
int ¢_id; extern int threshold; extern int low_stock; /* for delivery transaction
*/ extern int del o 1d[10]; extern int camer 1d; extern double qtime; extern

======——=——+| FILENAME | tpcc.h | DESCRIPTION | Include file for
TPC-C benchmark programs.

============"/#ifndef TPCC_H #define TPCC_H #fndef FALSE #
define FALSE 0 #endif #ifndef TRUE # define TRUE 1 #endif #include
#finchide #nclude #include #ifndef boolean #define boolean mt #endif
#inclide #include #include /* #ifdef  STDC_ #include "ociaprh” #else
#include "ocikprh” #endif */ typedef stuct cda_def csrdef; typedef struct

105

int Tetries: extern int retries se:nal extemmtreines _TecoVerr, extern int

extern charw sﬁi’[mm

extern char w_zip[10]; extern char d_: street t 1[21]; extemcha.r
d_street 2[21]; extern char d_city[21]; extern char d_state[3]; extern char
d_zip[10]; extern char ¢_street 1[21]; extern char ¢_street 2[21]; extern char
c_city[21]; extern char ¢_state[3]; extern char ¢_zip[10]; extern char
c_phone[17]; extern text c¢_since_d[11]; extern char c_credit[3]; extern int
c_credit_lim; extern float ¢_discount; extern char c_data[201]; extern text

b date[20] #* for new order transaction */ #ifndef TUX extern int

mol 1 1d[15]; extern mt nol supply w_1d[15]; extern int nel gquantity[15];
extern mt nol gquantil0[15]; extern int nol quanti91[15]; extern mt
mol_ytdqty[13]; extern int nol_amount[15]; extern int o_all_local; extern float
w_tax; extern float d_tax; extern float total amount; extern chari_name[15]
[25]; extern inti_name strlen[15]; extern ub2 i name strlen len[15]; extern
ub2 1 name strlen rcode[l3]; extern ub4 1 name sirlen csize; extern mt
s_quantity[15]; #f 0 extern char brand gen[13]; #endif extern ub2
brand_gen_len[13]; extern ub2 brand gen rcode[13]; extern ubd

brand gen_csize; extemn int i_price[15]; extern char brand_generic[15][1];
extern int status; extern int tracelevel; /* Miscellaneous */ extern OCIDate
cr_date; extern OCIDate ¢_since; extern OCIDate o_entry d base; extern
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«lliBenuapckum Hox» oT MaHdpena po3na:
Peakmarks Benchware

OraCPU OraSRV OraSTO OraOLTP Oraload OraAgg

PL/SQL op In-memory OLTP TransLoad
SQL Select . [rps]
. [Ms] * [rps] * [tps]
« [dbps] * [tps]
* [tps]
PL/SQL * [rps] RandlO BulkLoad

* [GBps] * [rps]
* [iops] * [tps]
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BocnpousseaeHne Harpysku: TOUHbIA OMbIT [ mussa 1l

Oracle Real Application Testing e
(Database Replay) MS SQL Server Distributed Replay

Cpencrea amynauum Harpysku

JMeter LoadRunner

CucTtembl ¢ nonHbiM APl-goctynom

(06bl4HO JSON via HTTP)
PasnenexHue tunos

>KypHanupoBaHue n [ToBTOp C Harpysku MacltabupoBaHue no
«camo3axBar» NHTEepBanamu (kaTteropum OaHHbIM?
nosib3oBarenen)




TOHKOCTU «3aLLUHYPOBKU»

Kak .
«bereratnBHoe
6%2::/ MﬂHaOI:'I(_lVI'DIT)'(D? PA3MHOKEHVIE»
BrninaHue Ha Mpeackasyemble
aHanNTUKy BbIOOPKY
BnnaHue Ha Knitoun,

OLTP UHOEKCDI...

[ToBTOpHBbIE CO
CnyYyanHbIM
caBuUrom?

NoHWxeHHas
CEeneKkTUBHOCTb

PGDAY"
RUSSIA

HanoxeHue
pearbHbIX
OaHHbIX
(13 OTKPbLITbIX
AaHHbIX)

17




Tupaxunpyemble NpUoKeHUs Rosain 17

[SAP Application Performance Standard] Ha mogyne SD

Oracle E-Business Suite Standard Benchamrks

Order-to-Cash OLTP Payroll

Microsoft Dynamics AX Application Benchmark Toolkit

1C: TvnoBas KoHdurypaums
«CTaHOapTHbIM Harpy304HbIN TECT»

[lokazamerb — Apdex (4Yucrio oOHogpeMeHHO pabomarowux rnosib3ogamersieu
rnpu 3a0aHHOM MakKcuMaribHOM 8peMeHU OMKITUKA)




RPE?2 RussiA 17

CynepKoMNoO3nUTHbIN rnokasartens otr Gartner (ldeas)

SAP SD RPE2-ERP

ey [T e

CPU2006

SPEC _
ibb2005 .
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YkasaTenei
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MaLwwuHbl 6a3 gaHHbIX? wossia 17

[lpegkoHUrypupoBaHHbIe
annaparHo-nporpamMmHble
komnnekcol ang CYb/[

K 4
Kmo, Kak He OHU OOJTKHbI

ObImb «I1pPoB8EPEHbI U
OMmMepeHbI» Or1s
rnpakmuyeckux uerneu?




¢ | WorldMark 5250

|17 Incr 5350

Teradata

18,542 638.37 USD 07/27/01 | Teradata V2R4.1 MP-RAS 3.02.00

79,5281 212.97 UsSD 12/20/02 | Teradata V2R5.0 MP-RAS 3.02.00

InueHaunpyetca no
«BHYTpeHHeMy Qph» —
tPerf [ Traditional Performance]

PGDAY"
RUSSIA

17




Exadata Rosais 17

He nybnukytotca tps, Qph...
«lNacnopTHble nokasaTtenny» (X6-8)

e EF |

Dnsw

SQL kIOPS 4140 4130

Jlucku

sQL kIOPS 36 g > ¥ x VIOPS = Const

Obuwee

|



IBM Pure Data for Operational analytics /R il

((rlaCI'IOpTHbIe AdadHHbIE» — MPO BBOA-BbIBOA

Extra Small

[TponyckHaa cnocobHocCTb, [6an 3,2

kIOPS 34

CKOpOCTb 3arpy3ku, ToanT/y




“SQL I0PS” Rossia 17

|OPS co ctopoHbl Oracle Database

O rl O n S LO B Benchware DBMS RESOURCE MANAGER

Be L IRE GE e
(pekomeHaytoT EMC, (? -
(Oracle 10 Numbers) Flashgrid)

[TonyyeHue SOQL IOPS anga apyrux CYbB[?

CraTtuctudeckne npencrasneHuns (...I0 STATS...)
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UCUMOCTb OT
OJEerneun N Cxem

[Toka3aTesrnbHbl HE TOJIbKO
ansg 3NF, cHeXXnHoK, 3Be34

[lpusHatoTcs
auTensamm MaliuH
3 AaHHbIX

BkrtoyeHbl B «nNacnopTHbIE
nokasarenmn»

MHbI ANS «KapMaHHOW
HCTPYMEHTOBKU»

MoryT BbITb 3anyLyeHbl CO
CTOpPOHbI B/}

[lokasaTtenbHbl AN
npokoro knacca CYb[ v
YB[1-noaobHbix cuctem

MoryT ObITb UHTEPECHbI
ana NoSQL




ATOMU3aUNSA NokalzaTeneun:

Bonpochl K
MeTO40m0rmm

Pesynbrarthbl
CALIBRATE 10 n
Benchware —
pa3sHblie

Heo4eBuaHbIN
npuknagHomn
CMbICIT pe3ynbrarta

[Hns pasdbix CYB/

O[HO 1 TO e YUCIIo

onepatum — pasHoe
KONMUYecTBO
TPaH3aKkuun

et contra |/ kussia 17

HeT rotoBoro
MHCTPYMEHTa Ans
OonbLUMHCTBA
n3BecTtHbix CYb

Ectb anga Oracle
DB, IBM DB2, MS
SOL




[ICKyCCUOHHbIE BOMPOCH! rossia 17

[ TPC-E u TPC-DS "

« CMoOryT nn cTath CTOMb Xe nonynsapHbiMu, kak TPC-C n TPC-H B cBoé Bpems?
* [Tpobnema merakoHuUrypauum

«KapMaHHbIN» MHCTPYMEHTapum

+ TPC-B noBTOpUTL NPOCTO
» OcTasibHble — CIIOXHO UK C HEMOJHbIM COOTBETCTBUEM

=l SOQL IOPS & Bandwidth

* [MpusHaHue, aganTaums U ctaHgapTM3auns, uHtepnperauus
» Bo3MOXHbI N Apyrue nokasatenu nogobHoro pona?

CTaH,u,ameau,vm N YHUBepCcann3aunda TeCtoB A4 HOBbIX HArpy3okK |

» ATomapHble (YCSB-Tun)
» [pacpoBbie (LinkBench-tun)

nepCI'IeKTI/IBbI JTaJIOHHbIX TECTOB Ha OCHOBE peaanof/'l Harpy3km HOBOIo NnoKoJieHunA

» HoBble TUnNbl NPUAOXKEHWUA — NOpTarbl, CUCTEMbI FPyNNoBon paboThl
» HoBble apxutekTypbl crod Bl — cermeHTauus, pesngeHtHole CYBL, pesngeHTHble rpuabl
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