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The TPC defines transaction processing and database benchmarks and delivers trusted results to the industry.

Complete TPC-C Results List - Sorted by Database Vendor

B Home
T Hardware System Date
TPC-C Database T System tpmC | Price /tpmC Availability Operating System TP Monitor Submitted
gg:g e Fuitsu PRIMEPOWER 2000 ¢/s w/32 Front-Ends 183770 56.16US § 06/30/01 Sun Solaris 7 BEA Tuwedo 6.4 CFS D1/12/01
TRC-W Oraclei Ent. Ediion 8.1.5 Fujitsu/ICL GP7000F Model 2000 c/w 138735 74.32US § 01/14/01 Sun Solaris 7 BEA Tuxedo 6.4 CF5 D7/21/00
= Benchmarks Oracleg Enterprise Edition v8.1.7.1 HP HF 9000 Superdome Enterprise Server 1597024| 66.27US § 05/01/01 HP HP-UX 11i BEA Tuxedo 6.4 01/18/01
TPC-C Fujitsu/ICL SymfoWARE Server for - Fujitsu/ICL UXP/DS Basic )
TPCC e e Fujitsu/ICL GRANPOWER 7000 Model 200 ¢/s 5738 | 69585.00ven|  11/12/97 P TP-Base V20 D5/12/97
) s Fujitsu/ICL SymfoWARE Server for - Fujitsu/ICL UXP/DS Basic i
- [F):acrupmn CL SymfoWARE S¢ Fujitsu/ICL GRANPOWER 7000 Model 200 c/s 5738 | 69585.00ven|  11/12/97 yICL UXP/DS TP-Base V20 D5/12/97
TPC-H FUNSU/ICL SymfoWARE Server for VLM pygisuyicL GP 7000 Model 600 (c/s) 20170 | 110.30US § 01/21/99 Sun Solaris 2.6 BEA Tuxedo 4.2 07/31/98
- Results - = e TR
- Specification Fujitsu/ICL SymfoWARE Server 1.1 Fujitsuy ICL teamServer MB30ic 17057 | 36.24US § 03/01/99 By BEA Tuxedo 6.4 CF5 09/22/98
TPC-R ; : ; 3
- Results Fujitsu/ICL SymfoWARE Server 1.1 Fujitsu/ICL GRANPOWER 5000 Model 680 17057 | 36.24U5 § 03j01/99  |Microsaft Windows NT Enterprise BEA Tuxedo 6.4 CFS 09/22/98
- Specification =
Tp@_w Fulitsu/ICL SymfoWARE Server for VLM gy e, GP7000F Model 600 cfs 33113 | 83.74US § 12/23/99 Sun Salaris 2.6 BEA Tuxedo 6.4 CFS 06/24/99
- Results 9 9 -
B Fujitsu/ICL SymfoWARE Server 1.1 Fujitsuy/ICL GRANPOWER 5000 Model 680 25440 28.57US § 011600 | Microsoft ""'édnft%"f‘;’t‘g Enterprise BEA Tuxedo 6.4 CFS 07/19/99
Obsolete - : :
“TpcA Fujitsu/ICL SymfoWARE Server 1.1 Fujitsw/ICL teamserver M830ic 25440| 28.57Us§ | 01600 | Merosoft Windows NUERtemIse  gEA Tuedo 6.4 CFS 07/19/99
o R Sun Enterprise 450 20123| 27.70US § |  07/28/00 Sun Solaris 7 BEA Tuxedo 6.3 02/02/00
B Technical Articles Fujitsu/ICL SymfoWARE Server 2.0.1 Sun Enterprise 450 25375| 21.3505 3 10/31/00 Sun Solaris 8 BEA Tuxedo 6.3 D8/24/00
B Raloted L nks IBM DB2 for AS/200 V4R1 IBM A5/400e Server Model s40-2261 o/s | 25149 138.06US § 08/29/97 IBM 05/400 V4R1 CICS for AS/400 V3R6 DB/18/97
_ IRMLDRD for AS/400 V4RI IBM AS/400e Server Model 540 2208 43160 i _—= IBM O5/400 V4R3 QCS for AS/400V4R3 09/01/98
%
R IBM AS/400e Model 740 Feature 2070 ——A EE: Tl &) LR
F M etfinity, 0e0 Micmsott COM+ e
Simfoware, Oracle DB 7-8, DB2/400 u UDB, Informix, MS SQL Server, Sybase ASE ...
Syb'aSt M, - 2. FIUS § UG/ 3057 .
Sybase Adaptive Server Enterpr g™, & SEVEN ggs3 | B4.22US § 02/12/98 IBM ALX 4.2.9
. I i
TR R SGI Origin2000 (c/s) 6040 | 121.98US § |  07/31/98 SGI IRIX 6.5 BEA Tuxedo 6.3 04/23/98
SRS ST S Sun Enterprise 4500 50268 | 49.88US § 03/30/00 Sun Salaris 7 BEA Tuxedo 6.3 11/23/99
Sybase ASE 12.0.0.2 Sun Starfire Enterprise 10000 156873 48.81US § 02/28/01 Sun Solaris 7 BEA Tuxedo 6.3 08/25/00
Sybase SOL Server 11.0 Sybase Digital AlphaServer B400 5/300 /s 11014| 222.02US 5 |  03/01/96 Digital UNIX V3.2C ITI Tuxedo 4.2 12/21/95
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ote 1: The TPC believes it is not valid to compare prices or price/performance of results in different currencies.

® all Results O Clustered Results O Non-Clustered Results Currency
7T TR

System Performance (tpmC) Price/tpmC Watts/KtpmC System Availability Database Operating System TP Monitor Date Submitted
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the Watts,/Ktpmc column indicates that no energy data was reported for that benchmark.
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Y1o cnyumnock ¢ TPC-C2

* PaHHAA uctopua TPC

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

e TPC: ycTapesLume n HoBble
e OcobeHHOCTU Ny6/MKaLmMm

BeHYMapKM HOBOW BO/IHbI

* MapReduce (Hadoop)
e [padoBble
e MeTayH1Bepca/ibHble, aTOMapHbIe

«RapmaHHble cpeacTBa» A4/14 3amepa
BBOA-BbIBOA

[pOroH Harpy3KkmM 1 6eHYMapKuM NPUI0KEHNI




B

CepeguHa

1970-X,
6eHumapk IBM

[TakeTHbIN peXxum

Hayano 1980-x:
dbaHTacTMyeckume
nobeaHble
penaumm Ha
10 ktps

obpaboTka
H6aHKOBCKMX Idefix: 100 tps
TpaH3aKLuuK
6e3 BpemeHu Ha
6es3 cetu

peakuuto onepaTopa

... CCambIM
BbICTPOPACTYLLUM
CermMeHTOM C
¢dokycom Ha OLTP

PbIHOK BbILLIEs Ha
MW/1/IMapAHble
060poThbI

(1973, «6aHK ¢
1 mbic. omoeseHuli u
10 mebic.
onepayuoHUCMos»)

... HO KOHeYHble
3aKa34yMKM He
nosy4anu
n1ktps ...



A3BUA AEBUTT:
BUCKOHCMHCKUM BEHYMAPK

/luueHsusn Ha CYb/
3anpewaem ny6/AuKauuro
KAKUX-1ubo mecmos
npoussooume/s1ibHoCmu
CYbA

A/IbTepHATUBHbIN, 60/1ee
CTPOro
AeTePMUHUPOBAHHbIN
6eH4YMapK

N3-3a HU3KUX
pe3y/sbTatoB Oracle DB
MOsIBM/1aCb «OrOBOPKa

AeBUTTa»
(DeWitt clause)

«O6eHYMapPKOBbIMMU
BOMHAMM», HO Pa3XEér ux
eulé cuibHee!




| AMKUM TPEN: DEBITCREDIT

“fITANDEMCOMPUTERS

B NMKy BUCKOHCMHCKOMY BeHUYMapKy, Ha 6ase
npegmeTHoM 06aacTu u3 TP1

TpebyeTca nyb6amkauma CyMMapHOU
A Measure of Transaction CTOMMOCTU CNCTEMDI, BK/THOYAA
Processing Power 060pyg0BaHKe, NLLEH3UH, 5 NeT
COMPOBOXAEHUA

TecT cneumduUUMPOBaAH Ha A3blKke
bYHKLMOHA/IbHBIX TpeboBaHui, H6e3
fnon BL Al TpeboBaHMM K KOA4y Wi GparMeHTOB KOAa

BBegeHbl NpaBu/ia MacliTabupoBaHMA TecTa
MO KO/IMYEeCTBY NO/Ib30BaTe/1IeN U pa3mepam
Tab/11L, C NPONOPLUOHA/IbHBIM POCTOM

Technical Report 85.2
February 1985
PN87609

BBesgeHO OorpaHuYeHre Ha BpeMA OTK/IUKaA:
95 % TpaH3aKLUM1i 40/1XKHO 3aBEepPLUUTHCA
331 Cek.



[/IABHOE: OTPAHUYEHWUE
HA BPEMA OTK/IMKA

T — T T T T 1 T T 1
100 200 300 400 500 600 700 800'900 1000

e [PS === Avg Resp Time



TPC.ORG

BeH4uMapKOoBbIe BOMHbI MPOA0/1Ka/IMCb: KaK MPOBEPUTb pe3y/bTaT?

Hy»KHa HeKoOMMepyecKas opraHunsauua

1988: Transaction Processing Performance Council —
CoBeT Mo OLEeHKe NPOM3BOAUTE/IBHOCTU TPAH3AKUUMOHHOM 06paboTKu

OcHoBaTtesib — Ompu Cep/InH 1 8 COr/1acHbIX BEHAOPOB

Y/1eHbl Ha 2017 200:




| ...

Ha ocHoge TP1 - 06pabomka po3HUYHOBAHKOBCKUX MPAH3aKuuli

READ 100 bytes from TTY (AID, TID, BID, DELTA)
BEGIN TRANSACTION
UPDATE ACCOUNT WHERE ACCOUNT ID = AID:
READ ACCOUNT BALANCE FROM ACCOUNT

SET ACCOUNT BALANCE = ACCOUNT BALANCE + DELTA

WRITE ACCOUNT BALANCE TO ACCOUNT
WRITE TO HISTORY:
AID, TID, BID, DELTA, TIME STAMP
UPDATE TELLER WHERE TELLER ID = TID:
SET TELLER BALANCE = TELLER BALANCE + DELTA
WRITE TELLER BALANCE TO TELLER
UPDATE BRANCH WHERE BRANCH ID = BID:
SET BRANCH BALANCE = BRANCH BALANCE + DELTA
WRITE BRANCH BALANCE TO BRANCH
COMMIT TRANSACTION
WRITE 200 bytes to TTY (AID, TID, BID, DELTA)



TPC-AUN TPC-B: MOAE/1b

4 N 4 N
BRANCH . TELLER
\_ B J \_ B* l O J
[ 1
s N £ N
ACCOUNT e HISTORY
B*100K B*2.0oM
\_ J \_ J

CyuTaerca:
cpeagHum

1 TPQH3aKLMA B

eCATUCEKYHAHbIN
A yRA CEeKYHAY Ha

OTKAUK OT 90%
nokasare/b
TPaH3aKuuin B

CEeKyHAY 3a 15 MUH

LMK/ Y Ka*kAaoro TpaH3aKL M —
Kaxgoe
TepMMHaANa MeHee 2 ceK
oTAe/IeHue




| TPC-A U TPC-B: PA3/IMYMUS

TepMuHa bl CepBepHbIN TeCT

BpemA Ha peaKkuuo CoKpalleHHas
no/ib3oBaTe/ifA nctopus (30 gHen)




TPC-A U TPC-B: KPUTHUKA

Hacneaue TP1

epBblt pe3ysabTat (HP, 1990)

NocneaHuin pesyabtat (DEC, 1994)

S ewsa
)\ 4

1995: NPU3HAHbI HECOCTOATE/IbHbIMU
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NEW-ORDER PAYMENT DELIVERY ORDER-STATUS STOCK-LEVEL
* HOBaA 3adABKa OT * haKT n/aaTexa ®33ABKa Ha * MpoBepKa cTaTyca * MpOBEepKa YpOBHA
K/IMeHTa ¢ OBHOB/IEHME AOCTABKY noc/seaHeln 3aABKU 3aracoB Ha CK/1age
6asaHca e (nakemHil OT K/IMEeHTa

Bo/blwe Bapuaymi

BcTaBKK, 06HOBAEHMSA,
9 Tabny, yAa/eHusA, OTMEHbI
ornepauum

ﬂ,OCTyI'I no rnepBU4HbIMU U
BTOPU4YHbIM K/1KO4aM

[Toporu OTK/IMKa A4/17 90% TPaH3aKLUM

MeHee 5 ceK 4/19 MHTePAKTUBHbIX OnepaLumii MeHee 20 ceK A/1A NakeTHbIX MPOoLEeccoB



MOAE/Ib AAHHDBIX TPC-C

rWAREHOUSE‘] STOCK ITEM
; W m W*100K - LlOOK (Fix)
=)

Wx10

lllllllllllllllllllllllllllllllllllllllllll

CUSTOMER [: ORDER NEW-ORDER
W* 30K J W* 30K+ J W* 5K
= e

[ DISTRICT ]

HISTORY ORDER-LINE
W* 30K+ W*300K+




TPC-C:
MACLUTABUPOBAHWUE

KBaHT MaclTabmpoBaHua — ckaag ()

10 TepMMHA/IOB Ha CK/1az,
Makcnmym — 1,2 tpmC Ha TepMUHaA

KaXxAabli HOBbIM CK/1aa —
+10 Y4aCTKOB, + 100 € AMHUL, XpaHEHUA, +300 ThbIC.
K/IMEHTOB




TPC-C:
R/IACTEPHDbIE U
HEK/IACTEPHDbIE

- —
KnacTepHble
y3/10B




CToMMOCTb
TPaH3aKuuu

DHeprosaTpaTbiHa |
[knno]
TPaH3aKLMIO

[o/HaA cToMMocTb |
obopyaoBaHua |

TpaH3aKkuun B
MWUHYTY

/IMueH3un un
nogAeprKKa Ha 3

o;a | 8 )




VHETEETIEE AL A [EC-C

I_I (@) Afla Hy I_I d pKe py (Alan Parker. Tuning databases on Solaris platform. Prentice-Hall, 2002)

tp ] | X D * ...He TO/IbKO CO34aHue 3aABOK

tp | | / 2 ® ...€C/IM HET MOHUTOPA TPaH3aKL M
tp ] | / 3 ® ...eC/IM HAa CTOPOHe ornepaTopa KAneHT Tuna Oracle Forms

tpm C x D / 3 ® ...eC/IM UCMO/b3YIOTCA IEFKOBECHbIE SKPaHHble POPMbl

(cursesu . 1.)

tpm C / 2 ® ...€C/IM B PU/IOXKEHNM HE Bbl/I0 TOHKOM HAaCcTPOikM SQL

t m C / p) ® ...eC/IM Mapa/s/ie/bHO Harpy3ke GopmMUpPYOTCA OTHETLI AU
p BbINO/IHAIOTCA MAKeTHble 3a4aHunA




[TPOCTO /IM OBMAHYTb
TPC-C?

mount -t tmpfs -0 size=2048g tmpfs [uoi/tablespaces

CREATE UNLOGGED TABLE ...

_ALLOW_RESETLOGS CORRUPTION =TRUE
_IN_MEMORY_UNDO =TRUE
_DB_BLOCK HASH LATCHES =32768



BIBELE O CODELA

3awmTa «0AMHOYHOro cboa HocmuTena»

3epKa/ibHaA CMHXPOHHAA GUKCaLMA HA pa3ge/ibHO *KypHasibl ynpesaatoLei 3anucy Ha He3aBUCUMOM
3anuTaHHble HOCUTE/IU HOCUTEe/Ie U BOCCTAHOB/IEHME

3awmTa OT nepesarpysku o4HOro y3s/aa

3epKazibHaA CMHXPOHHAA PuKcaumna  MKypHasbl ynpexkaarowen 3anmcu u PabotocnocobHOCTb npu
Ha OTAe/IbHOM y3/1e BOCCTaHOB/IEHME nepesarpyske

Tectbl Ha Bce acnekTbl ACID 3akpenseHbl B cneuundukayuum B
BeCbMa XECTKOM TPAaKTOBKE




TPC-C: KPUTUKA 1990-X

A KaK e CUCTeMbl NoAAEPKKU MPUHATUA
peLleHnin?

[lpocTana snoruKka

HeT gexknapaTuBHbIX OrpaHUYEeHUI L,e/1I0CTHOCTH HeT TpurrepHom 10r1Kku

A KaK e OTYETHOCTb?

Jlaxke onToBMKM paboTaan no-g4pyromy!

3afABKa: HECKO/IbKO - H HU H Ha KaXkao0Mu
Moc/e Kax A0/ 3aABKH «06 OB/IeHHe 6a/1aHCOB» Ha Kaxao0
HeycrneLHbIX MOUCKOB C o OH/1aMH-onepauuu npu 60AbLIMX
neyataeTca 6yMarkHbIl
NoACTaHOBOYHbIMU OTHET (MHOFAA TPUMKABT) Harpy3kax HeBO3MOXHO — BCTaBKa +
CMMBO/1aMU Ad TPURA, NMaKeTHbIM AOCHET OCTATKOB




TPC: OTMEHEHHOE

Aol

2001-2005

2001-2005

[lepBan
MOMbITKA
OLAP-TecTa

OTYETHOCTb

OH/1anH-
BebO-
KOMMepUMA



TPC-H

1999 roa: «BecoBble [lapasnnenbHan
OLAP vs OLTP KaTeropum» Harpys3ka

100 b
“Ad-hoc 22 BMAA

decision 300 1B C/IOXKHbIX
support” 1TE 3anpocoB

3Tb

BmecTo 10TE
NPU3HAHHOIO
HeyaayHbIM

TPC-D 100 TG

2 TMNa
30 T O0bHOB/IEHUA
XPaHUULLLA




PART (P_)
SF*200,000

PARTSUPP (PS_)
SF800.000

PARTKEY

PARTKEY

NAME

SUPPKEY

MFGR

AVAILQTY

BRAMD

SUPPLYCOST

TYPE

COMMENT

SIZE

CONTAINER

CUSTOMER (C_)

RETAILPRICE

TPC-H: MOAE/b

LINEITEM (L_)
SF*8,000 000

ORDERS (0_)
SF*1,500,000

ORDERKEY

ORDERKEY

PARTKEY

CUSTKEY

SUPPKEY

ORDERSTATUS

LINEMUMBER

TOTALPRICE

QUANTITY

ORDERDATE

EXTEMDEDPRICE

ORDER-
PRIORITY

COMMENT

SUPPLIER (S_)
SF10.000

SUPPKEY

NAME

ADDRESS

MNATIONKEY

PHOME

ACCTBAL

COMMENT

CLERK

SHIP-
PRIORITY

COMMENT

SF*150,000 DISCOUNT
CUSTKEY
TAX
MNAME
RETURNFLAG
ADDRESS
LINESTATUS
MATIONKEY
SHIPDATE
PHONE
COMMITDATE
ACCTBAL
RECEIPTDATE
METSEGMENT
SHIPINSTRUCT
COMMENT
SHIPMODE
MNATION (N_) COMMENT
25
MNATIONKEY REGION (R_)
5
SRS — | REGIONKEY
REGIOMKEY
MAME
COMMENT

COMMENT
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SELECT
e aagnElberol el A S S e el
sum(l _quantity) as sum qty,
um (1l extendedprice) as sum base price,
um (1 extendedprice* (1-1 discount)) as sum disc price,
um (1 extendedprice* (1-1 discount) * (1+1 tax)) as sum charge,
avg(l _quantity) as avg qgty,
avg (1l extendedprice) as avg price,
avg (l discount) as avg disc,
count (*) as count order
FROM lineitem
WHERE | shipdate <= date '1998-12-01' - interval A day (3)
GROUP BY 1 returnflag, 1 linestatus
ORDER BY 1 returnflag, 1 linestatus

A e R G e



TPC-H: PE3Y/IbTATbI-2017

OT 1,40 10 pe3y/bTaTOB B HanpAamyto TpygHO NPUMEHMMO
KaXKA0M «BECOBOM KaTeropum» K Hepe/AunOHHbIM CYB/,



TPC-E: «[TPAKTUYHbIN
OLTP»

Toxke OLTP, HO 60o/nee «rnbpuaHbIn»
BKAHOYEHHbIE OrpaHUYeHMA Le/I0CTHOCTH

Be3 MOHMTOpPOB TpaH3aKL MK
Bosblue yteHuin
Bo/ibLle BUAOB HAarpys3ok




DIOR OINEPA

[

TpaH3akuua CNnoXHoCTb JocTtyn UHunumatop % ycneuwHbix % B Harpy3ke
Broker-Volume |4 YTeHune bpokep
Customer-Position |4 YTeHue KnueHt
Market-Feed il 3 YteHne-zanucb Tpurrep
Market-Watch "E YTeHune KnuveHt
Security-Detail il 3 YTeHue KnueHt
Trade-Lookup "E YTeHune
Trade-Order 5 YTeHue-3anmucb KnwueHT
Trade-Result = YTteHue-3anucb Tpurrep
Trade-Status 4l 2 YTeHune Knnent
Trade-Update E YTeHne-3annucb bpoKep, KANEHT .




TPC-E: MOAE/Ib AAHHbIX




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 wvalid 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 Price/tpsE |Watts/tpsE Databa Operating Syst
Vendor System (tpsE) rice/ atts/ Availability atabase i Submitted
Microsoft SQL Server 2014 Microsoft Windows Server 2012 R2
Lenovo Lenovo System x3950 X6 11,059 | 143.91 USD NR R2I17/15 e Eation oo Editon 12/17/15
Microsoft SQL Server 2014 Microsoft Windows Server 2012 R2
FUJITSU Server PRIMEQUEST 2800E2 10,058 | 187.53 USD NR WIS e Edtion oo Edition 11/11/15
Microsoft SQL Server 2014 Microsoft Windows Server 2012
9,145 | 192.38 USD NR 11/25/14 11/25/14
Lenovo  system x3950 xs b 12514 | b erprise Edition Standard Edition 125/
Microsoft SQL Server 2016 Microsoft Windows Server 2012 R2
Lenowvo Lenovo System x3850 X6 9,068 | 139.85 USD NR 073116 o oo Editon 05/31/16
2795 | 11662 USE T Mindows 2012 R2 Standard T
Bce — HeknacTepHble, MS SQL Server Ha Windows Server x64
IC ST
% IBM BladeCenteree » ®B/T0/07 L\ orise Edtion x64 Sre )
Microsoft SQL Server 2005 Microsoft Windows S 2003
Dell PE2900 145 | 788.69 USD NR 12711707 Meroseft SQL Server crosett Bincows Server 12/11/07

Enterprise Edition x&4 SP2

Enterprise Edition x&64 SP1

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



11 KTPSE, $144/TPSE (1,6 MIO)

Tier A

System x3650 M5, with: System x3950 X6, with: 12 x Lenovo E1024 JBOD
- 2 x Intel® Xeon® Processor - 8 x Intel Xeon Processor Enclosures, with:
E5-2699 v3 2.30GHz E7-8890 v3 2.50GHz - 104 x800GB 2.5" SAS SSD
(2 Procs/36 Cores/72 Threads) (8 Procs/144 Cores/288 Threads) (6 x 17-drive RAID-5)
-64GB Memory y— -4096GB Memory (1 x 2-drive RAID-1)
-2 x300GB SFF SAS (RAID-1) -2 x900GB 10K SAS (RAID-1)
-1 xServeRAID M5210 -6 x800GB SAS SSD (RAID-10)
- Onboard Quad Gb Ethernet -1 xServeRAID M5210
- 2 xDual 10Gb-T Ethernet - 8 x ServeRAID M5225 104 Total External Drives
-4 xDual 10Gb-T Ethernet

Redundancy Level: 1 Storage
Initial Database Size RAID-10 Log 2 x900GB 2.5” 10K SAS
47,222 GB RAID-5 Data 6 x 800GB 2.5” SAS SSD
104 x 800GB 2.5” SAS




 TPC-ABCEH

lpedmemHasn o o o -
6 PO3HUYHbIN BaHK OnToBbIM CKNaA Bpokepckuit gom | ANCKpeTHbIn cobIT
obnacme

UmeHue-3anuce

UYmeHue 76,90%

Oz2paHu4yeHusn 1 29
yesocmHocmu

lenHepayusn
OaHHbIX

Mempuka QphH@Size




HOBDIE FEC X V] FECX X

e RS TPCx-BB  TPCX-HS

[Mogaeprkka
NPUHATUA JKcnpecc-
peLLeHuH, 6eHumapk anA
ETL-Harpy3ku «8K/1OYAA 6osbWIUE aHA/IMTUYECKUX
OdHHbIe» 60/1bLLMX AQAHHBIX
(«8kt0uan Ha 6a3e BigBench
Hadoop/Spark»)

JKcnpecc-
6eHumapk anA
HDFS-

COBMECTUMbIX
CUCTEM MO TUNy
TeraSort

BBpm@Size HSph@Size

TPC DI _RPS

QphDS@Size

0 pe3y/IbTaToB

S -

OT1404
pe3y/1bTaToB B
0 pe3y/bTaToB
Pa3HbIX «BECOBbIX
KaTeropusax»



NYB/IUKALMA?

Ob6A3aTe/IbHbIM ayAUT — sizing.com

3anpeweHo nybaukosame pesysemamel TPC-mecmos, no/sy4YeHHbIe NO
cpedcmsamu TPC, Kpome c1edyrowmux c/yyades:

My6ankauma Ha TPC.org
AKagemuyeckana uam ncciegosate/ibckas nybamkaums, He
MPUMEHMMaA C MAPKETUHIOBbIMU Le/IIMU

C OAHO3HAYHbIM YTBEPXKAEHUEM, YTO NO/Iy4eHHbIM pe3y/bTaT
He AB/1AeTCA CpaBHUMbIM C pe3y/bTatamu TPC.org

C pa3spewenua TPC.org




«OITOBOPKA AEBUTTA»
Seaenla BOML

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

e ““You may not disclose results of any Program benchmark
tests without Oracle’s prior consent”

/

e “Licensee may disclose the results of any benchmark test of
the Program or its subcomponents to any third party
BiovidedithariliicenseesiEsaiormBlissG)n et




HOBbIM HATPY3KAM -
HOBblIE BEHHMAPKH

1980-€
1990-¢€
2000-¢€
2010-€

Pe3naeHTHbIN
OLAP TCP-DS
ROLAP (g TCP-H

ROLAP e  ROLAP
lpacdosblie |
3anpochl
< TPCx-HS

MapReduce e

s o B
.
AOCTYN - B e

OLTP




OCHOBHbIE BEHHYMAPKH
«HOBOW BO/IHbI>»

Terrasort Benchmark * Bon/sowéH 8 TPCx-HS
BigBench e BonsnowéH e TPCx-BB
Intel HiBench e Cepuss mecmos 01

Map-Reduce

e Habop «3ma/oHHbIX
obcmpenos» 015
NoSQL-cucmem

Yahoo! Cloud Services
Benchmark

| e ['padpoobpasHasn
‘ Linkbench Harpy3ka Ha PCYb/




Characterization Results

Workload ' System Resource ' Data Access Patterns Map/Reduce
Utilization Stage Time Ratio

Sort I/0 bound
' WordCount  CPU bound

Map stage : CPU-bound;
Red stage :}/0-bound

1/0 bound, high CPU
Indexing utilization in map stage

| Page Rank | CPU-bound in all%bsﬁ 7‘25
(1%t & 2"¢ job) D
| Bayesian I/0 bound, with high ‘;:>

Classification  CPU utilization in map
(1% & 2@ job) | stage in the 1+ job

' K-means CPU bound in iteration; - = -
Clustering 1/0 bound in clustering D -D no
| | —/reducer

' Enhanced ' 1/0-bound trivial trivial
| DFSIO

2, data 3> less data== even less data




YAHOO! CLOUD SERVICES
BENCHMARK

HOBbIN MHCTPYMEHT «6eHYMAPKOBOrO MapKeTUHra»

O6cTpen c 04HOM Harpy304HOM CTaHL MU




| YCSB: HATPY3KM

Harpy3ka

Tun

[Mpumep

A

ATOMapHble YTeHUA U 3anucu

[NpenmyulecTBeHHOE YyTeHune

ATOMapHble 4YTeHMA

YTeHne HOBbIX 3anuncen

3anpoc KOPOTKUX UHTEPBANOB

YTeHue - obHOBNEHME - 3anuch

3anuce deticmeull 8 seb-ceccuu

mezuposaHue homo

docmyn K npoghunto noss308amens

obHosneHue cmaymca
noasL3osamens U €20 NOKA3

3anpoc NnomoKa QucKyccuu

usmeHerue npochuna
nons3o8amenem

% 4yTeHumn

% 3anucen




e CTaTUCTMYECKME 3aKOHbI NP
reHepauuu

e [lokazarte/n — cpegHue BpemeHa
OTK/IMKA Ha O4HOU U3

e CpegHui OTK/IMK B 99-M
npoueHTuI1e

* /lIOKYMEHTOB B CEKYHAY — Ha 3anucb

* 3aNpoCOB B CEKYHAY — HA YTeHue

LINKBENCH

Harpyska Facebook

e PaHHuWe rpadoBble TeCTbl Oblan
OpPUEHTUPOBaHbI Ha rpad-aHaan3

e PeasibHas HarpysKa KpyrmnHowm
MHTEPHET-KOMMaHUK

 TpaH3aKUMoOHHOCTH (MVCC)

MeToa0/10rM4YHO

A

] linktable

1 id1 BIGINT(20) uy sy
1 id2 BIGINT(20) uy re

i link_type BIGINT(20) yy nay
o visibility TINYINT(3) sy

i p

' _] nadetable

S type INT(10) wy wy

S time INT{10) wy ay
<»data MEDIUMTEX

o id BIGINT(20) ypy mm at

“version BIGINT(20) yy sy

TNN

“»rdata VARCHAR (255)
o time BIGINT(20) uy sy

@ version INT{11) yy w

%k_nodm

1
% unts_for_node

2] counttabie
1 id BIGINT(20) UM B
1 link_type BIGINT(20) un un

< count INTIT0) yy s
S time BIGINT20) uy s
< version BIGINTI20) gy an

4
ey
y

Bonpoc Facebook
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SAMEP
«KAPMAHHbBIMW
CPEACTBAMWU»

Bo3moxeH?
KoppekTeH?
Penpe3seHTaTunseH?
CpaBHUM?
[ToBTOpAEM?




CraHgapTHaA
4yacTb
PostgreSQL

3anyck
0AHOM
CTPOKOM

TPC-B

N

PaKTUYECKUU CTAHAAPT A4/1A9 HY XA
PostgreSQL

Y10 nyywe — XFS nam VB R S5ID

Pasmep 610Ka — 4K

MHAeKcbl Ha HDD, nau i 8K?

2
exts: HaobopoT?




CBOeobpasHble TeCTbl, HE MOXOXKUE HA KaKkue-1mbo
CTaHAAPTHblE 6eHYMapKK

LLIMpOKO ncnoab3yeTcA A4/1A BHYTPEHHMX cpaBHeHnn MySQL,
MariaDB u nx ¢popkos




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

B < = 8 3 shell

1 | bzr branch lp:~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 http://www.tpc.org/ and you can’t pretend the results are
compatible with published by TPC.




HAMMERDB

CBoboaHasa Java-GUI-nporpamma, 3anyckatoLlan
TPC-C (?) u TPC-H (?) c nogaepKoi mHoKecTBa CYBA:




HAMMERDB -
TPC-C B «OANH K/INRK»?

HammerDB

Benchmark t Editor | “irtual Lser Output ion Counter * | ke

8057356

246396

5434797

3623198

15811599

15:26:50 152723 1522756 15:25:29 15:29:02 15:29:35 15:30:03



HAMMERDB:
TPC, HO HE COBCEM...

He amyaunpyeTcAa Harpyska Bcero Harpy3o4Has cTaHumA — B po/iu
OKPY»K€eHUA eAMHCTBEHHOrO MOHUTOPA TPaH3aKL M

TPC-H

EAMHCTBeHHaFI Harpyso4iHaA CTaHLUMA

[Tpu amom Hem 80cmMpebOBAHHbLIX 8 COBPEMEHHbLIX BEHYMAPKOB

TPC-E TPC-DS




HAMMERDB:
[NOMNY/TAPHOCTDb

Ncnosb3yeTcA

X
BEHAOpPaMM s
pe3y/bTaTamu

obopyaoBaHuA
PYA Ho akKypaTHo, A
M nnatgopm B dopmarTe
«ba0r Hawero
COTPYAHUKaA»

Pasaen

«Performance
Data»




| SWINGBENCH

TPC-C-nogo06HaA Harpy3Ka Ha Oracle Database n Timesten
+ CBoeobpaszHbint OLTP- TecT ¢ 60bLwwoM PL/SQL-10rmKom

CneuunduyHblie aaa Oracle DB cpeacTBa MOHUTOpPUHIa U aHaausa (AWR, etc.)
[ToaaeprKka KoopamuHaTopa
GUI n KomaHaHanA CTpokKa

CpaBHMMOCTb TO/IbKO BHYTPU MHCTPYMEHTA
Hepenpe3eHTaTMBHbIE pe3y/bTaThbl B YC/10BUAX RAC




DELL BENCHMARK FACTORY
FOR DATABASES

Kommepueckuli uHcmpymeHm (Hacsedue Quest Software)

Oracle MS SQL

[loddepucugaem apxumexkmypy
C HECKO/IbKUMU HA2PY30YHbIMU CMAHUUAMU
(Windows)




GSDLDBE SONVRCGEEORGE NET

BDISIESM ° [PC-\W

BISNEYIR ¢ [PC-C

| pBT5 KRIZE:




| OLTPBENCH

github.com/oltpbenchmark/oltpbench

Java-cpeacTBO A1A KOMAHAHOM CTPOKMU

Ana nrobon PCYBA c nogaeprkkon JDBC

Synthetic
TPC-C Wikipedia Resource Twitter Epinions.com
Stresser
TATP AuctionMark SEATS YCSB S
(Hibernate)
CH- SIBench
benCHmark Voter (Snapshot SmallBank LinkBench

Isolation)



TRC TO0OLS

® ()
S ‘e
0@ °.
O MCcXOOHbIe

mekcmeol Ha Cu

CpeacTtBa ot
() Cosera...

Hem a9 TPC-C:
MO/IbKO «CIMN/» 8
cneyudukayuu



B

[0 «omyémam 0 Nno/IHOM packpbimuu UHpopmayuu» Ha TPC.org

(fme),(fmtl). (fmt),(rlen),
{errrptﬂda,mrsar (text *)ﬂ}'pe},retnm( 11

DISChRD 0

#define OEXFET(lda,cursor,nrows, cancel exact)!
if (oexfet((cursor),(nrows),(cancel). (exact)))\
{if ((cursor)-=rc == 1403) DISCAED 0; %
else if (errrpt(lda cursor,(text *)"OEXFET")=—RECOVERE)\
{orol(lda);return{RECOVERE);} \
eheelfe {orol(da)return(-1);} 1

DISCARD 0

#define OOPEN(lda cursor)\
if (oopen(({cursor),(1da), (text*)0,NA NA (text*)0 NAY
{ermrpt(lda,cursor, (text *)"O0PEN");return(-1); 14
elsel.
DISCARD 0

#define OPARSE(Ida cursor,sqlstm sqll.defflg Ingflg)h
if (oparse{(cursor), (sqlstm), (sb4)(sqll), (defflg) (ub4) lngflg)))
{ermpt(lda,cursor.sqlstm):retum(-1);}\
elze'

#df.ﬁ.neGC.[ MTR SRVRCTXT OCI_ATTR_SERVER
#define OCI_ATTR_USERCTXT OCI_ATTR_SESSION
#define OCI_ATTR_ ROWCNT OCI ATTR. ROW_COUNT
#define OCI_HTYPE_ERR OCI HTYPE ERROR
#define OCI_HTYPE_STM OCI_HTYPE_STMT

tpec.h

/= * $Header: tpcc h 7030100.1 95/07/19 15:10:55 plai Generic $ Capyr ()
1993 Oracle */

e

===——=————— | Copyright (c) 1995 Oracle Corp, Redwaod Shores, CA |
| OPEN SYSTEMS PERFORMANCE GROUP | | All Rights Reserved |

============1+ | FILENAME | tpcc.h | DESCRIPTION | Include file for
TPC-C benchmark programs.

==—————————#/ #ifndef TPCC_H #define TPCC_H #ifndef FALSE #
define FALSE 0 #endif #ifndef TRUE # define TRUE 1 #endif #inchude
#include #include #include #ifndef boolean #define boolean int #endif
#include #include #include /* #ifdef STDC__ #inchude "ociaprh” #else
#include "ocikprh” #endif */ typedef struct cda_def csrdef: typedef struct

TPC Benchmark ® C Full Disclosure Report © Oracle America, Inc. 2010 105

n] r.lel len[lS] exlr.mtextn] de].wery d[15][1T]; P [

OCIRowid *o_rowid; /* xnie - end */ /* for payment transaction */ extern int
c_w_id; extern int ¢_d_1d; extern inth_amount; extern char w_street 1[21];
extern char w_street 2[21]; extern char w_city[21]; extern char w _state[3];
extern char w . _zip[10]; extern char d_street 1[21]; extem char

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 c_street 2[21]; extern char
c_city[21]; extern charc_ _state[3]; extern char c mp[lﬂ] extern char
c_phone[17]; extemn text ¢ since d[11]; extern char ¢_credit[3]; extern int
c_credit lim; extemﬂcatc discount; extern char c_data[201]; extemn text
b date[ll}] #* for new order transaction */ #ifndef TUX extern int

mol 1 _id[15]; extern int nol supply w_id[13]; extern int nel guantity[15];
extern int nol_quantil0[15]; extern int nol quanti91[15]; extern int
mol_ytdgty[15]: extern int nol_amount[15]; extern int o_all local; extern float
w_tax; extern float d_tax; extern float total _amount; extern char 1_name[15]
[23]; extern int 1 name_strlen[15]; extern ub2 i_name strlen len[15]; extern
ub2 1_name : strlen | reode[15]; extern ub4 1_name : strle:n csize; extern int

3 quxntty[li] #f0 extemchx:bmnd_gen[li] #endif extern ub2
brand gen len[13]; extern ub2 brand_gen rcode[15]; extern ub4d
brand gen csize; extem int 1 price[15]; extern char brand genenc[15][1];
extern int status; extern int tracelevel; /* Miscellaneous */ extern OCIDate
cr_date; extern OCIDate ¢_since; extern OCIDate o_entry_d_base; extern




RPE2

CynepKomno3uTHbIM NoKasaTeb oT Gartner (Ideas)

SPEC

CPU2006

L

RPE2-Compute
Intensive



| BENCHWARE

«LlIBenuapckmn HOX» oT MaHdpeaa Apo3aa:
Peakmarks Benchware

OraCPU  OraSRV ~ OraSTO OraOLTP Oraload OraAgg

PL/SQL op In-memory SeqlO OLTP Select TransLoad
*[ops] >QL *[GBps] *[rps] *[rps]
o[ms] *[iops] *[tps] *[tps]
*[dbps]
*[tps]

PL/SQL alg *[rps] RandIO OLTP Update BulkLoad
*[ops] *[GBps] *[rps] *[rps]
*[iops] *[tps] *[tps]




MALWWMHDBI BA3 AAHHDbBIX?

[IpeAKOHPUIypUPOBAHHbIE
annapaTtHoO-NporpamMmmHble
Komnaekcol ana CYb/




TERADATA

[TocaredHue nybaukauuu Teradata ¢ TPC-H:

WorldMark 5250

NCR 5350

/InLeH3npyeTca no

«BHYTpeHHemMy Qph»

— tPerf [Traditional Performance]




EXADATA

He ny6ankyroTca tps, Qph...

«[lacnopTHble nokasaTtem» (X6-8)

HC EF

Z V x VIOPS =~ Const

Obwee



| IBM PURE DATA FOR
OPERATIONAL ANALYTICS

Extra Small Small Medium Large

MponycKkHasa cnocobHocTb, M6anT/c 3,2 9,6 16 22,4

kIOPS 34 57 148 205

CKOpPOCTb 3arpy3kn, TbanTt/y 1,161 3,484 5,807 8,13



“SQL I0PS”

O ri O n S LO B Be N Chwa re DBMS RESOURCE MANAGER

.CALIBRATE IO
(pekomeHgytoT EMC, ) -

(Oracle 10 Numbers) Flashgrid)

[TonyyeHue SQL IOPS ana apyrmux CYbA?

Cratuctndeckue npeactasienma (... IO STATS...)




ATOMU3AUNA ATPETATHBIX
[TORKA3ATE/IEN

SQL IOPS

bandwidth

b




OCTb OT 334aHHbIX ® [loKa3aTe/ibHbl HE TO/IbKO
anAa 3NF, CHeXXMHOK, 3BE34,

PU3HatOTCA

® BK/IKOYEHbI B «MACMOPTHbIE
DAUTENAMU MaLLUH

NMOKasaTte/in»

MHbI 4/19 «<KAPMAHHOM  ® MOryT ObITb 3anyLeHbl CO
CTPYMEHTOBKM» CTOPOHbI B/,

Ka3aTe/IbHbl A/1A LUMPOKOro
Knacca CYbA4 n CYbA-
NOAOOHbIX CUCTEM

e MoryT 6biTb MHTEPECHDI AR |
NoSQL




ATOMU3ALMA MOKA3ATE/NEMN:
...ET CONTRA

Bonpochl K

MEeTO/,0/10r1n

\

Pe3y/bTaThl
CALIBRATE_IO u
Benchware — pa3Hbie

Heo4veBuaHbIN
MPUKAALAHON CMbIC/

pe3y/bTaTta

W

Ana pasHbix CYB/, 3

OAHO U TO »Ke YN0

ornepauumn — pasHoe
KO/IM4eCTBO

TpaH3aKLui

Ectb gn1a Oracle DB,
IBM DB2, MS SQL




NMPOITOH PEA/IbBHOW
HATPY3KU U
BEHYMAPKM

NPUNOKEHUMN

n

Cambll
dKMUYHbIU
MEemoo?




BOCMPOW3BEAEHME
HATPY3KW: TOYHbIA OMbIT

Oracle Real Application Testing
(Database Replay)

JMeter LoadRunner

Crctembl € no/HbIM APl-gocTynom
(06b4HO JSON via HTTP)

Pa3ageneHuve Tnunos
Harpysku MacwTabupoBaHue no

RypHazmpoBaHue u

[foBTOp C MHTEpBa/iamu
«Camo3axBaT»

(kaTeropuii AQHHBIM?
no/ib3oBaTesnei)




TOHKOCTU
«3ALLUHYPOBKW»

KakK et s HanokeHue

«BeretatnsHoe o pea/ibHbIX AaHHbIX
p33MHO)-KMTb pa3sMHOXeHue» CnyanHb”,V' (M3 OTKpbBITbIX
6a3y AaHHbIX? CABHTONE AaHHbIX)
B/vAHME Ha [peackasyemble [MoHn»KeHHanA
aHa/INTU KY BbIOOPKM Ce/IeKTUBHOCTb

BAnaHMe Ha
OLTP

KAro4n, MHAEKChI...




Microsoft Dynamics AX Application Benchmark Toolkit

Cepua 6eH4YMapKoB aaqa 1C

[Tokazamesib — YUC/10 OOHOBPEMEHHO pabomarouwux nosb3osamesel
NpuU 3d0dHHOM MAKCUMA/IbHOM 8peMeHU OMK/UKd




ANCRYCCHAOHHDBIE
BOMPOCDI

mmm | PC-EuTPCDS

* CMOryT /1 CTaTb CTO/Ib Xe nonyAapHbiMu, Kak TPC-C u TPC-H B cBOE BpemA?
e [l[po6/1ema MmerakoHpurypawuii

meel  «KapMaHHbBIV» MHCTPYMEHTapum

* TPC-B noBTOpUTL MPOCTO
® OcTa/ibHble — C/IOXKHO U/I1 C HEMO/IHbIM COOTBETCTBUEM

maeet  SQL IOPS & Bandwidth

e [lpU3HaHWe, aganTauma v CTaHAApTMU3aLmA, UHTeprpeTaumsa
* BO3MOXHbI /1 Apyrue nokasaTe/ M nogobHoro poaa?

L] CTaHAapTMBaLI,VIFI U YHUBEpPCa/iM3aumAa TeCTOB 4/17 HOBbIX HArpy3oK

e ATomapHble (YCSB-Tvn)
e padosble (LinkBench-tum)

[lepcneKTMBbI 3Ta/IOHHBIX TECTOB Ha OCHOBE pea/IbHOM Harpy3ku

HOBOI'O NMOKO/1IEHUA

* HoBble TWMbI MPU/I0XKEHUI — MOPTa/Ibl, CUCTEMbI FPYNMOBOM paboTbl
* HoBble apxuTeKTypbl c104 B/l — cermeHTauma, pesngeHTHole CYB/, pe3ngeHTHble rpuabl
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