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Metrikak (1)

Adatbazis-kezel0 rendszerek teljesitmeényet
merjuk.
Milyen celbol meriink?
— kiilonboz0 rendszerek 0sszehasonlitdsa
— bottleneck/queue keresése
— teljesitmény joslasa nagyobb terheles esetére

— a meérnokok szeretnek mérni

A kérdes: Milyen mennyiségeket merjiink?
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Metrikak (2)

Ar jellegli mennyiség:

— 1d0, pénz|[, energia]
Eredmény jelleglh mennyiség:

— lekeérdezések szama
Metrikak:

— lekérdezés/s
— $/(lekérdezés/s)

— [watt/lekérdezés]
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Benchmarkok

Nem mindegy, hogy

— kis lekerdezes-nagy lekérdezés

— kis adatbazis-nagy adatbazis

Megoldas: standardizalas.
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M1 az a benchmark?

M1 az a benchmark?

— Olyan a benchmark az adatbaziskezelonek, mint a
zh az ¢violyamnak.

— kontrollalt kornyezet
— standard modszer

— kulonb0zo rendszerek 0sszehasonlitasara
alkalmas
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Benchmarkok tipusai

custom

— pontos eredmenyek, de draga fenntartani
generic

— sok hasonlo, gyakori eset lefedhetd eggyel
domain-specific

— online tranzakci6s (TPC-C)

— dontéstamogato (TPC-H)

— engineering database, XML, tudomanyos adatbazisok,
vektorok adatai

hybrid
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Benchmarkok jellemzoi

Mit varunk el egy benchmarktol? Attdl fligg...

Milyen tulajdonsagai Iehetnek egy
benchmarknak?

— relevans az adott domainen

— ¢rtheto, egyszerul, elfogadhato

— nem egyszerusiti tul a domaint

— 30 metrikak (linearis, fiiggetlen, monoton)
— skalazhatdsag

— vendor neutrality
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K1 az a TPC?

HHome
ElResults

Benchmarks
TPC-C

- Results
- Description
- FA

TPC-E

Pricing Spec
TPC Energy
Obsolete BMs

2 TPC-

- TPC-App
Bl Technical Articles
ERelated Links
Elwhat's New
Bl About the TPC
What is the TPC
Malling List Sign-Up
Applications
Press
Documentation

Full Members

TPC!:
Performance Council
Te i

n1saction Processing

and database benchmarks anc

What's New

October 22, 2012 TPC Announces TPC-VMS: A Virtual Measurement Single System Specification
August 1, 2012 TPC Announces Conference Program for TPC-TC 2012 in Istanbul, Turkey - check here for details
May 7, 2012 TPC Announces TPC-TC 2012 in Istanbul, Turkey

January 9, 2012 TPC Announces TPC-DS: A new Decision Support Benchmark Standard

Transaction Processing - OLTP

TPC-E

Top Ten TPC-E Results by Performance

Top Ten TPC-E Results by Price/Performance
Top Ten TPC-E Results by Watts/Performance
Ten Most Recently Published TPC-E Results
All Results »

Advanced Sorting

Decision Support

TPC-H

Top Ten TPC-H Results by Performance »
Top Ten TPC-H Results by Price/Performance
Top Ten TPC-H Results by Watts/Performance
Ten Most Recently Published TPC-H Results
All Results »

Advanced Sorting

>

TPC-C

Top Ten TPC-C Results by Performance »

Top Ten TPC-C Results by Price/Performance  »
Top Ten TPC-C Results by Watts/Performance

Ten Most Recently Published TPC-C Results

All Results »

Advanced Sorting

TPC-DS

AMDZ1

- stfran]n.
Buls cisco

FUjiTSU

inwent

7Y | vrace | S22

Microsoft | NJEQ | cracLe ‘l’Edhat

SYBASE

[ sang

UNisYs | &) vmware

Associate Members

@IDEAS

SDSC | yra

TTOM Intemationai Co. SAN DIEGD SUPERCONPUTER CENTER

2012. november 13.

TPC = Transaction
Processing Performance
Council

non-profit tarsasag

adatbazis-benchmarkokat
készitenek

objektiv, ellendrizhetd
adatokat tesznek kozzé
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TPC benchmarkjai

3 kiulonbozo benchmark:

— TPC-C: 1992-es OLTP benchmark
— TPC-E: yabb (2007?) OLTP benchmark

— TPC-H: dontéstamogato adatbazishoz valo
benchmark

Mit kapsz a benchmarkhoz?

— olyan leirast, mintha fizikai kisérletet végeznel

— adatbazis leirasa, végrehajtasi szabalyok,
eredmeény formaja, hol hasznalhato

2012. november 13.  Frigd Erzsébet 10.

CO
(D
>
(@)
-
3
Q)
)
A.
>
Q
>
Q.
Q)
~t
O
-
Q
Q
O
O
.
-
Q)
=



oy
0
>
o
>
3
Q
)
AY
>
Q
>
o
)
—t
2
=y
0
)
Q
(@
=
S
Q
D

TPC eredmeények

TPC-E - Top Ten Performance Results =y ot
Version 1 Results As of 10-Nov-2012 6:32 PM [GMT]

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

All Results

Clustered Results MNon-Clustered Results Currency All i

2012. november 13.
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Performance Processors / Date
Database Operating System
(tpsE) * Cores / Threads | Submitted
NEC Microsoft SQL Server Microsoft Windows Server
- 4,614.22 | 450.18 UsSD NR. 04702712 | 2012 Enterprise Edition | 2008 R2 Enterprise Edition B/ B0/ 160 03/27/12
Express5800/A1080a-E .
with 5P1
Microsoft SQL Server Microsoft Windows Server
IBM System x3B850 X5 4,593.17 | 140.56 USD NR. 08/26/11 | 2008 R2 Enterprise 2008 R2 Enterprise Edition B/ 80/ 160 08/26/11
Edition with 5P1
Microsoft SQL Server Microsoft Windows Server
PRIMERGY RX900 52 4,555.54 | 217.27 USD 1.00 07/01/11 | 2008 R2 Datacenter 2008 R2 Enterprise Edition B/ BD/ 160 D6/ D611
Edition with 5P1
Microsoft SQL Server Microsoft Windows Server
PRIMEQUEST 1800E2 4.414.79 | 226.19 USD 1.09 07/01/11 | 2008 R2 Enterprise 2008 R2 Enterprise Edition B/ BD/ 160 07/27/11
Edition with 5P1
NEC Microsoft SQL Server Microsoft Windows Server
_ 4.200.61 | 2B7.42 USD NR. 08/31/11 | 2008 R2 Enterprise 2008 R2 Enterprise Edition B,/ 8D/ 160 D4/28/11
Express5800/A1080a-E Edition with SP1




TPC eredmeények

TPC-C BENCHMARK RESULTS
These results are valid as of date 9/27/2012 10:17:16 AM

TPC-C Results - Revision 5.X

Company,System,Spec. Revision,tpmC,Price/Perf,Total Sys. Cost,Currency,Database Software,Operating System,TP Monitor,Server CPU Type.# Server CPU's,Total Server Processors,Total S

Acer ,Altos R710 12GB/3.6GHz/2P C/S with 4 Altos R710 ,5.5 ,B66543,12, 42, 826507, 55, AUD, Microsoft SQL Server 2000 Enterprise Edition SP3

Bull ,Bull Escala PLE4GOR ,5.9 , 6085166, 2.81,17127928, USD, IBM DB2 9.5

Bull ,Bull Escala PLBGOR ,5.9 ,629159, 2. 49,1566664, USD, IBM DB2 9.5 Enterprise Edition LI
Bull ,Bull Escala PLLEECR ,5.8 , 1616162, 3,54, 5716286, UsD, IBM DB2 9.1 .
Bull ,Bull Escala PL1BSOR .5.8 ,404452,3,51,1417121,USD, Oracle Database 10g Enterprise Edition I
Bull ,Bull MovaScale 5080 C/S .5.3 ,175366.24, 4,53, 793606, USD, Microsoft SQL Server 2000 Enterprise Edition 64bit

Bull ,%1 Escala PL3200R ,5.0 , 403255, 46,17, 96, 7245205, USD, Oracle 81 R2Z Enterprise Edition

Bull ,BUL1 Escala PLBOOR .5.0 ,105025.02, 25. 41, 2668861, USD, Oracle 91 Database Enterprise Ed. 9.0.1

Bull ,Bull Escala PLEBER C/S ,5.0 ,57346.93,28,57,1638835,USD, Oracle9i.9.0.1 Enterprise Edition

Bull ,Bull Escala Epc 810 c/s ,5.0 , 66750, 27, 37,57, 2508189, USD, Oracle B1 Enterprise Editien v. 8.1.7

Bull ,Bull Escala EPC2450 c/s ,5.0 ,220807.27,34.67,7657157,USD, Oracle B1 Enterprise Edition v. 8.1.7

Cisco ,Cisco UCS C240 M3 Rack Server ,5.11 ,1609186.39,0,47, 747036, USD, Oracle Database 11g Standard Edition One

Cisco ,Cisco UCS C250 M2 Extended-Memory Server ,5.11 ,1053100. 32, 0.58, 602316, USD, Oracle Database 11g Release 2 Standard Ed One

Dell ,Dell PowerEdge T710 ,5.10.1 ,239392,0.5,119540,USD, Oracle Database 11g Standard Edition One JMic
Dell ,Dell PowerEdge 2900 ,5.10 ,104492, 0,6, 62567, USD, Oracle Database 11g Standard Edition One JMicr
Dell ,Dell PowerEdge 2900 .5.9 ,97083, 0. 68, 65810, USD, Oracle Database 11g Standard Edition One  Micr
Dell ,PowerEdge 2900/1/2.66GHz /2x4M .5.8 ,126371,1.33,170521,USD, Microsoft SOL Server 2005 Enterprise x64 Edition SP2 JML
Dell ,PowerEdge 2900/1/2.33GHz/2x4M .5.8 ,60564, 0,91, 63080, USD, Microsoft SOL Server 2005 Standard Ed. JMicr
Dell ,PowerEdge 2900/3.0GHz/4M .5.7 ,65833,0.98,64512,USD, Microsoft SQL Server 2005 Standard Ed.  Micr
Dell ,PowerEdge 2800/1/3.6GHz/2M ,5.6 ,28244,1,29,36258,USD, Microsoft SQL Server 2005 Workgroup Ed. JMicr
Dell ,PowerEdge 2800/1/2.8GHz,/2+2M .5.4 ,3B622, 0,90, 38028, USD, Microsoft SOL Server 2005 x64 Std. Ed. JMicr
Dell ,PowerEdge 2800/2/3.6GHz./2M ,5.3 ,63646, 2,28,144804,USD, Microsoft SQL Server 2000 Enterprise Edition SP3 JMic
Dell ,PowerEdge 2800/1/3.4GHz/2M ,5.3 ,28122,1.4,39340,UsD, Microsoft SQL Server 2000 Workgroup Ed. JMicro
Dell ,PowerEdge 2850/1/3.4GHz/1M .5.3 ,26410,1.53, 40170, USD, Microsoft SQL Server 2000 Enterprise Edition  Micr
Dell ,PowerEdge 66500/4/2.8GHz/32GB .51 , 84595, 22, 3.58,302148, USD, Microsoft SQL Server 2000 Enterprise Edition SP3 .
Dell ,PowerEdge 6600/4/2,0GHz/32GB ,5.1 ,78116.87,4.85,378356,USD, Microsoft SQL Server 2000 Enterprise Edition SP3 )
Dell ,PowerEdge 6600/4,/2.0Ghz,/32G8 .5.0 ,71313.19,5.13,365317,USD, Microsoft SQL Server 2000 Enterprise Edition SP3 .
Dell ,PowerEdge 6650/4/2,0Ghz/32GB ,5.0 ,71586.49,5.1, 364887, USD, Microsoft SQL Server 2000 Enterprise Edition SP3 WM
Dell ,PowerEdge 6600/4/1.6GHz ,5.0 ,51060,87,5.66, 288627, USD, Microsoft SQL Server 2000 Enterprise Edition )
Dell ,PowerEdge 4500/2.2/1P ,5.0 ,12579.04,3.31, 41583, USD, Microsoft SQL Server 2000 Standard Ed. .M
Fujitsu , PRIMEQUEST 580A 32p/64c ,5.10 , 2382032, 3. 76, 8950005, USD, Oracle Database 10g R2 Enterprise Edition w/ Partitioning ,
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TPC-C

— OLTP benchmark
— 1992, azdta 5. verzio — fenntartjak, fejlesztik
— Keretmese: nagybani piac, raktar, kertiletek €s vasarlok

— 9 tdbla, otféle tranzakcio
« New-order: 1) rendelés egy vasarlotol
« Payment: vasarlo egyenlegenek frissitése fizetés miatt
« Delivery: rendelés beszallitasa (batch tranzakcioként fut)
 Order-status: egy vasarlo utolso rendelése statusanak lekérdezése
 Stock-level: egy raktar készletének megtenkintése

— Skalazhato

— Metrika: new-order transaction rate (tpmC, Maximum
Qualified Throughput (MQTh), percenként feldolgozott
rendelkezések szama)

2012. november 13.  Frigd Erzsébet 13.
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TPC-C — mintak a dokumentaciobol

This test demonstrates isolation for read-
write conflicts of Order-Status and New-
Order transactions. Perform the follow
ing steps:

1. Start a New-Order transaction T1.

10
Warmhouse >

W

Histony
100k W*3 0k
Stock

W* 100k

W 34

Item
100k

District
W10

3k

Customer
W30k

14

2. Stop transaction T1 immediately prior to
COMMIT.

3. Start an Order-Status transaction T2 for
the same customer used in T1.
Transaction T2 attempts to read the data
for the order T1 has created.

4. Verify that transaction T2 waits.
_ W30k .
o0 5. Allow transaction T1 to complete. T2

should now complete.

6. Verify that the results from T2 match the
data entered in T1.

14

WSk 0-1
Oder-Line
W*300k+

2012. november 13.  Frigd Erzsébet 14.
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TPC-E

Olyan, mint a TPC-C, csak jabb ¢s nagyobb ¢s
jobb.

— Keretmese: borkerage house, customers,
accounts, securities

— Tobb tabla, oszlop, tranzakcid, kulcs, idegen
kulcs, adattipus stb.

— Pseudo-real data

2012. november 13.  Frigd Erzsébet 15.
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TPC-C vs. TPC-E méretek

O
(D
(:% Characteristic | TPC-E TPC-C
-5 Tables 33 9
3 Columns 188 92
< Min Cols / Table |2 3
N Max Cols / Table |24 21
8 Data Type Count | Many 4
Data Types UID, CHAR, UID, CHAR, NUM,
@ NUM, DATE, DATE
> BOOL, LOB
o} Primary Keys 33 8
,Q_)r Foreign Keys 50 9
o) Tables w/ Foreign | 27 7
-5 Keys
Q_) Check 22 0
Q) Constraints
% Referential Yes No
~ Integrity
5 2012. november 13.  Frigo Erzsebet 16.
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TPC-C vs. TPC-E ER-diagram
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COMPANY _COVPETITOR COPANY FINANCIAL STATUS _TYPE BROKER
PKFK 111 | CP_CO_ID PKU2U1| co_ID PK FK1 [ELCO_ID PK ‘sx_m PKU1|BID U RN
PKFK2 | CP_COMP _CO_ID [ gy PK [EL_YEAR PK,FK4,U1,U2| TR T_ID
PKFK3 | CP_INID FK3 co_sT_ip Pk |FLarR [s7_nane FK1 | B_ST_ID
ul XY Ut | BNk TR DTS
FK2U2 | CO_SC_ID FI_GTR_START _DATE B_NUM _TRAD_YTD FK3p2 TR_ST_ID TRADE
arl STATUS _TYPEforeign key B_CoMM_YTD FKsu2 TR ID
FILNET _EARN relationship lines omtted for r'y FK2U2 TR S_SYMB PKU2,U1 |10
NDUSTRY, FKi FI_BASIC_EPS di TR_QTY —P
FI_DILUT _EPS u2 TR_BID_PRICE u2u1  |T_DTS IIEACEREE
PK ‘m_,ux i FI_MARGIN FKAU1 TR_CA ID FK3 T_ST 1D
3 Y FILINVENT FK4 1T PKO|TTI0
_LiAB FK2U2 |T_S SYvB =
FI_DIVID PK |zC_CODE CUSTOMER _ACCOUNT T TT_IS_SELL
FI_OUT _BASIC PK,U2,U1 |cA «— i UEELLLY
COMPANY _INDUSTRY FI_OUT _pILUT x,;"?l”" — FK1U1 |T_CA A
= FK1,02  [cA_BID T_EXE
B e * FK2,02,u1 [cacp [ T_TRAD_PRICE
i LI | CATNAME T_CHRG
» ADDRESS CA_TAX ST _cowd
T_TAX
SECTOR PK | AD ID CASBAT e
AdA =
PK,UT ‘ss:_m AD_UNE 1 4 I CHARGE
NEWS _ITEM AD_UNE 2
v1|some i1 | 202 cooe =
PK [NLID z¢ |
N_iD LAST_TRADE Ao TR SETTIENENT ISR
NI_HEADLINE PK,FKI [LT_S S8 PKFK2,U1 |SE T_ID
NI_SUMWRY cH_cHRS
NITEM LT_pTS FK1LUI  |SE_CA_ID
NDTS LT_PRICE SE CASH _TYPE
N_SRC LT_OPEN _PRICE SE CASH _DUE_DATE
NAUTH LT_voL SE_AWT
A COMMSSION _RATE
‘ 1 K
EXCHANGE CASH _TRANSACTION P2
PKFKI
PK | EXD CUSTOMER PKFK2U 1| CT_T_ID e RMERO]
NEWS _XREF PK,UT [ cin TRADE _HISTORY SR e
EX_NAME — FK1,U1 CT_CA_ID el
sl S e v [emon a1t el =
e EX_OPEN FK2 | c_ST_ID i Ut | THST U A
EX_CLOSE C_L_NAME _NAVE
EX_DESC C_F_NAME ) ULLID
FK1 | EX_AD_ID C_M_NAVE
C_abR
SECURITY L C_TIER
c_pos
DALY _MARKET PKU1 | S svim FK1 [C_AD_ID HODING
PKU1 DM_DATE o LssUE g—f;:x—l PKFK3,U2,U1] H.T_ID
A [ BSOS FK3 | S_ST_ID CLIOCAL _1
G S FK1,02,01  [H.CA_ID
e FK2,Ut | S_EXID — C_CTRY _2 ST :::G:w;}s
o FK1,U1 | 5_CO ID C_AREA 2 e
- S_NUM_ C_LOCAL _2 T f"_
o S_START _DATE CLEXT_2 vz AL 1 1 1
e e o e o Warehouse - District
s TAXRATE C_AREA_3
S_RWK_HGH :;iz P C_locAL_3 -
imece | s |— e W W10
S RWK_IoW. CEwAIL 1 HODING _HISTORY
S_2WK _LOW _DATE UL C_EMALL 2
sovp ™ TX_RATE = PIGFK 1,U1 [1_W T 10
S_VIED PKFK2,U1 |H4_T 1D
k HH_BEFORE _QTY
HH_AFTER _QTY
ACCOUNT _PERMSSION
PKFK1 [aB_cain
WATCH _ITEM WaATen st G o
PK FK2 D i
PK,FK1 |WI_S_SYMB — pyPK |WLID AP _ACL
‘ o P o e Stock Customer

Mew-Order W*30k

W*Ok+

OderLine
W*300k+
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mg TPC-C vs. TPC-E adatok

(D

)

@)

-5 C_FIRST C_MIDDLE C_LAST C_STREET_1 C_CITY

3 RONpTGcev5ZBZO8Q OE BARBARABLE | bR7QLfDBhZPHIyDXs OmWImelzIJ0GeP kYM

Q) e8u6FMxFLtt6p Q OE BARBARPRI eEbgKx0lzx99ZTD S 4V1t1VmdVcXyoTOMwpPz

% bTUkSuVQGAXLjGe OE BARBARPRES QCGLjWnsqSQPN D S jVHBWIGFh2k oTOMwpPz

> 18AEf30bueKvubUX OE BARBARESE JnBSg4RtZbALYu S 5g8XMnlegn oTOMwpPz
© mFFsJYeYE6AR bUX OE BARBARANTI MLEwwdy3dXfqngFcE yVVR4iEtj0ADEwe wpPz
©)

>

Q. C_TAX_ID C_L NAME | C_F NAME | C_M NAME | C_GNDR C_DOB C_EMAIL 1

‘Q_)l. 757F12006HD923 | Mexicano Courtney T F 1997-11-30 | CMexicano@hotmail.com

@) 922SN3775RQ823 | Udley Judith F F 1954-09-27 | JUdley@earthlink.com

- 006GT3444BE624 | Buchanan John R M 1971-06-13 | JBuchanan@msn.com

Q) 181UZ4114LR434 | Soloman Clinton D M 1938-02-27 | CSoloman@rr.com

Q_) 3551E4773VF335 Orner Harry P M 1974-11-15 | Horner@attbi.com

o

N

g 2012. november 13.  Frigo Erzsebet 18.
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TPC-H (1)

Benchmark dontéstamogato rendszerhez

Miben mas, miért kell masik benchmark?

— nagy adatmennyiseg (de 1tt mar tényleg)
* sok index

— 0sszetett, ad-hoc lekérdezeések
— mas felhasznalok
— 1nkabb csak olvasas

— adattarhaz

2012. november 13.  Frigd Erzsébet 19.
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TPC-H (2)

— Feltételezések:

* 24/7 elérhetOség
* idonként frissités az OLTP adatbazisbol

— metrika: TPC-H Power(@Size =

— lekérdezések: 3600* SF
|i=22 j=2
nagyon komplex EJ'“—[ Qf(f-.(}}:{{ ]—[ er(j_.(}}
* ad-hoc jellegt \ i j=!
* sok adatot vizsgal
* mind kiilonb6zo
2012. november 13.  Frigd Erzsébet 20.
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TPC-H ER-diagram

ORDERS (O_)
SF*1.500,000

DRDERKEY

CUSTKEY

ORDERSTATUS

TOTALPRICE

DRDERDATE

DORDCER-
PRIORITY

CLERK

SHIP-
PRIORITY

COMMENT

PART (P_) PARTSUPP (PS_) LINEITEM (L_}
SF*200,000 SF*800,000 SF*6,000,000
PARTKEY — = | PARTKEY ORDERKEY
NAME — | SUPPKEY PARTKEY
MFGR AVAILOTY SUPPKEY
BRAND SUPPLYCOST LINENUMBER
TYPE COMMENT QUANTITY
EXTENDEDPRICE
SZE CUSTOMER (C )
CONTAINER SF150,000 DISCOUNT
CUSTKEY
RETAILPRIGE TAX
NAME
COMMENT RETURNFLAG
ADDRESS
LINESTATUS
SUPPLIER (5 ) | MATIOMKEY
SF*10,000 SHIPDATE
_ PHONE
SUPPKEY COMMITDATE
ACCTBAL
NAME RECEIPTDATE
MKTSEGMENT
ADDRESS SHIPINSTRUCT
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Benchmark alapjaul hasznalt
adatbazisok

Milyen aladatokat generaljunk a benchmarkba, ¢s
milyen modszerrel?

— kezdetben siman 1smétlodo adatok voltak,
egyenletes eloszlassal

— TPC-C — furcsa, random stringek
* NURand — data skew
— TPC-E —1gaz1 adatok megkeverve

— csillagaszati adatbazis
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NURand

TPC-C NURand function: frequency vs 0...255
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Keérdeések...

* ...valaszok (?)
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K0szonom a figyelmet!

Frigd Erzsébet
frigo.erzsebet@db.bme.hu

Adatbazisok haladoknak 2012.
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