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MRz FRYECS A RFINSLA,

SCHIfCE F981%16GB,

s Sisy ;TR

JENFBRYE5 /9CentOS 7.0 64{iL,

W TR

SysBenchfgi{t

SysBench2—NMEFEEHESEEIERHEENLI TR , BTFHMYRAEETH RERIEIREIERZ O
SRR, BENENTRIEFMIMIEFERERE  EEEATEMEERHIET | RiE 7 iREuE
EERGEHIMERE.

A N
Eoe Juri
A FERYSYsBenchiiA590.5 , mIttTE.
HATaI T ap S %% SysBench,

# yum install gcc gcc-c++ autoconf automake make libtool bzr mysql-devel
# unzip ysbench-0.5.zip

# cd sysbench-0.5

# /autogen.sh

# ./configure --prefix=/usr --mandir=/usr/share/man

# make

# make install
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sysbench --num-threads=32 --max-time=3600 --max-requests=999999999 --test= oltp.lua --oltp-table-
size=10000000 --oltp-tables-count=64 --db-driver=mysql --mysql-table-engine=innodb --mysql-host= XXXX --
mysql-port=3306 --mysql-user= XXXX --mysql-password= XXXX prepare

FEERE

sysbench --num-threads=32 --max-time=3600 --max-requests=999999999 --test= oltp.lua --oltp-table-
size=10000000 --oltp-tables-count=64 --db-driver=mysql --mysql-table-engine=innodb --mysql-host= XXXX --
mysql-port=3306 --mysql-user= XXXX --mysql-password= XXXX run

b7 N

sysbench --num-threads=32 --max-time=3600 --max-requests=999999999 --test= oltp.lua --oltp-table-
size=10000000 --oltp-tables-count=64 --db-driver=mysql --mysql-table-engine=innodb --mysql-host= XXXX --
mysql-port=3306 --mysql-user= XXXX --mysql-password= XXXX cleanup

P il

BERGHA

CREATE TABLE ‘sbtest’ (
“id” int(10) unsigned NOT NULL AUTO_INCREMENT,

'k’ int(10) unsigned NOT NULL DEFAULT '0’,
“c’ char(120) NOT NULL DEFAULT ",

‘pad’ char(60) NOT NULL DEFAULT ",
PRIMARY KEY ('id"),

KEY 'k_1" (k)

) ENGINE=InnoDB DEFAULT CHARSET=utf8

LHEME,
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id: 1

k: 3718516

c: 08566691963-88624912351-16662227201-46648573979-64646226163-77505759394-75470094713-
41097360717-15161106334-50535565977

pad: 63188288836-92351140030-06390587585-66802097351-49282961843

SQL#E=
SELECT c FROM sbtest64 WHERE id=4957216
SELECT c FROM sbtest43 WHERE id BETWEEN 4573346 AND 4573346+99

SELECT SUM(K) FROM sbtest57 WHERE id BETWEEN 5034894 AND 5034894 +99
SELECT DISTINCT ¢ FROM sbtest50 WHERE id BETWEEN 4959831 AND 4959831+99 ORDER BY ¢

BEAN:

INSERT INTO sbtest3 (id, k, ¢, pad) VALUES (4974042, 4963580, '33958272865-80411528812-36334179010-
84793024318-25708692091-43736213170-37853797624-40480626242-32131452190-24509204411",
'07716658989-39745043214-17284860193-80004426880-14154945098')

BT

UPDATE sbtest1l SET k=k+1 WHERE id=5013989
UPDATE sbtest14 SET ¢='10695174948-02130015518-68664370682-70336600207-55943744221-72419172189-
36252607855-75106351226-86920614936-86254476316" WHERE id=5299388

i

DELETE FROM sbtest33 WHERE id=5002332

Wi FEtR

TPS

Transactions Per Second , BIEURESFHITAIESEL , LlcommitB TR ECE.
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Queries Per Second , BPEURESTHATAISQLES ( Binsert, select, update, deleteZ) ,

MySQL 5.6

AAETIZR
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MRS

rds.mysql.
tl.small

rds.mysql.
sl.small

rds.mysq|l.
s2.large

rds.mysql.
s2.xlarge

rds.mysql.
s3.large

rds.mysql.
m1l.mediu
m

rds.mysql.
cl.large

rds.mysq|l.
clxlarge

rds.mysql.
c2.xlarge

rds.mysql.
c2.xlp2
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QPS
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mysql.x8.
medium.2

mysql.x8.1
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mysql.x8.
2xlarge.2
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75163
62600
80000
60000 28179
19000
40000 6653
20000 310 417 Qaps
369 940 156
. A 4 A A S TPS

21%16GB 4#%32GB 81%64GB  161%128GB 301%220GB

ETPS EQPS

SQL Serverfft
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Z=EHWERERDS ( Relational Database Service ) 2—FffaxErIge. AR ERREINTELEURERS. ETF VKD
HXRFMESSDESMREFME , STEMySQL, SQL Server, PostgreSQLFIPPAS ( EEF A Oracle ) 3|2
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TR FRRYECSHISEAIRIE R AT RELCL,

Be & /981%8GB,

PILRIEEY 942 B LR,

ENELESEAWIN2012 64RIFRER.
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HammerDBf& 1t

HammerDBE— MFRENEHRERZENHMEETR , BlinuxflWindowshRZA , AILIRIE TEEERRS L
EIEERSE. HammerDBEGBMIWR , SEAEMNSHATY B =. HammerDBBRISFHIEUE R
KRz , THRINEUREEERE= | flfnOracle, SQL Server, DB2, TimesTen, MySQL. MariaDB,
PostgreSQL. Greenplum, Postgres Plus Advanced Server, Redis # Trafodion SQL on Hadoop.
HammerDBEZ— 1 WERHNETFTPC-CTUMREREE TIFRE,

TERDE
A FRIHammerDBhRA92.19 , BBRIANTE.

THE | BRETERSRERTEHammerDB,
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HammerDB = B

B
Eile = Edit = Options =~ Help =
2l [waaldl hmE] (=2 = |
Benchmark I Script Editor |Virtual User Output  Transaction Counter % Metrics | Autopilot
= Oracle 1
TPC-C
S0L Server
DB2
MySQL
Postgre50L
Redis
Trafodion
[m]
Virtual User Iterations Complete Status
L
loading history file ... 4 events added
Main console display active (Tclg.6.0 / Tk8.6.0)
The xml in config.xml is well-formed, applying wvariables
(HammerDB-2.19) 5 %
Filee Mode Local Row.Col: 0.0

Pl

ETETFTTPC-CEASMI Z A |, 1Bl MEESE ¢
FESHNRBBINE | X NMNUHEIERI30S HEI2/NTZ BEVE , RABESIEENARARETY , TPC-CE{=H
IMEREHRZN , [BEHAEEE Y [dbo].[STOCK]. [dbo].[ORDER_LINE] . [dbo].[ORDERSiX/LakZEEMNINdexATLA
IEEFERE.

¥JFFHammerDB,

#%+2SQL SERVERFITPC-C , {1 FEF.
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i Benchmark Options
() Oracle (@ TPC-C
(@ MSSQOL Server () TPC-H

O MysaL
() PostgreSOL
O Redis

IR |, S TNEF.

File ~» Edit ~ QOptions =~ Help ~
EIRENSE TP I
Benchmark Script Editor |V|rtua| User Output  Transaction Counter  Autopilot
= SOL Server 1

Oracle
MySQL
PostgreSQL
Redis

Virtual User Iterations

Ll

loading history file ... 1 events added

Main conscle display active (Tcl®.&.0 / TkE.&6.0)

The xml in config.xml is well-formed, applying wvariables
(HammerDB-2.16) 2 %

Filee Mode: Local Row.Col: 0.0

WEIEEEEIVBYEE ( FFEIEREREENL0 ) FIHAERFE (HRIEE DB &EEEE
) . WixSchema Build/Option, 1 TFERT=.

%88 : FEARDSEY , EABIEEIRN , EFEESQL Server HIERIROS | a0
: ** sglserver.rds.aliyuncs.com,3433,

10
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s Build Options

SQL Server: | (local)\SQLEXPRESS|

SOL Server Port ;| 1433

S0L Server ODBC Driver ;| S0 Server Mative Client 11.0

Authentication : (® Windows Authentication
() SOL Server Authentication

SOL Server User D

SQL Server User Password ;

SOL Server Database :

Schema:

Mumber of Warehouses ;

Yirtual Users to Build Schema ;

W Schema Build/Build , 20 FEIF7R.

11
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Eile =~ Edit ~ QOptions =~ Help ~

B [&]@ [wa[ald] usks (=]l = 5@

Benchmark ~ _I Script Editor |V|rtua| User Output  Transaction Counter Autopilot
= SQL Server 1
= TPC-C
= &% Schema Build
#* Options

P::i Driver Script
2 Virtual User
& Autopilot
’Tmnsaclians
S Mode
Oracle
MySQL

PostgreSQL
Ll

Virtual User Iterations Complete

Ll

loading history file ... 1 events added

Main console display active (Tclg.6.0 / Tk8.6.0)

The xml in config.xml is well-formed, applyving variables
(HammerDB-2.16) 2 %

v
Filee Mode: Local Row.Col: 1.0

EATRYESBRLRM , Q0 NEIFf.

Ready to create a 10 Warehouse M5 S5CL Server TPC-C schema
in host (LOCALNSOLEXPRESS:1433 in database TPCC?

FEFRNERETERL . ST TN ERTR.

12
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File = Edit

~ QOptions

~ Help ~

2[&|® [w]e[afd] wwe]-

Benchmark
= 5QL Server
= TPC-C
= i Schema Build
4 Options

PE! Driver Script
s Virtual User
i Autopilot
fTransactions

&Mode

Oracle
MySQL

PostgreSOL
Ll

% &

* || Script Editor| Virtual User Output |Transact|on Counter Autopilot

TPC-C

creation

Virtual User 1
CREATING TPCC SCHEMA
CHECKING IF DATABASE tpce
EXISTS
CREATING DATABASE tpcc
CREATING TPCC TABLES
Loading tem

Virtual User 4
Waiting for Moniter Thread...
PR

[ mvimen bk E andiE

<

Wirtual User 2
Waiting for Monitor Thread.
Loading 2 Warehouses start:1 end:2
Start:Tue Jul 22 11:21:40 BST 2014
Loading Warehouse
Loading Stock Wid=1

Virtual User 5
Waiting for Monitor Thread..
PR

| i 41 i b anded

Virtual User 3
Waiting for Monitor Thread.
Loading 2 Warehouses start:3 end:4
StartTue Jul 22 11:21:41 BST 2014
Loading Warehouse
Loading Stock Wid=3

Virtual User 6

Virtual User

Iterations

1

Complete
0

loading history file
Main console display active
The xml in config.xml is well-formed,

(HammerDB-2.18) 2 %

1 events added
(Tcl8.6.0 / TkB8.6.0)

applying wvariables

File: TPC-C creation Mode: Local

v
Row.Col: 1.0 .

Lt ERERcompletefs , RELIBIHEFELLHIIT , WTERTR.

File = Edit =~ Options

~ Help ~

BEEIREERE

Benchmark
= SOL Server
= TPC-C
= % Schema Build
-4 Options

. Driver Script
£ Virtual User
4 Autopilot
fTransa:tlons
@ Mede
Oracle
MySQL
PostgreSOL

|

&8

TPC-C creation

" I Script Editor Virtual User Output |Transactioﬂ Counter Autopilot

Virtual User 1
Workers: 0 Active 8 Done
CREATING TPCC INDEXES
CREATING TPCC STORED
PROCEDURES
UPDATING SCHEWA STATISTICS
TPCC SCHEWA COWMPLETE

Virtual User 4
..1000

annn

...1000

Virtual User 2
..1000
2000
Orders Done
End:Tue Jul 22 11:24:27 BST 2014

Virtual User &

Annn

..1000

Virtual User 3
1000
2000
..3000
QOrders Done
End:Tue Jul 22 11:24:27 BST 2014

Virtual User 6

annn

Virtual User

g1

Ll

Iterations

loading history file ...
Main console display active
The xml in config.xml is well-formed,

(HammerDB-2.16) 2 %

EAEMSH=hiskEDriver script/option , H{REEREIEZ(ESIER.

1 events added
(Tcle.6.0 / TkE.6.0)

applying wvariakbles

File: TPC-C creation Mode: Local

13
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HERER TS

b

S0L Server:
S0L Server Port :
S0L Server QDBC Driver :

Authentication

Driver Options

(localNSOLEXPRESS

1433

SCL Server Matree Client 11.0

: (@) Windows Authentication
() 50L Server Authentication

S0L Server User D :
S0L Server User Password :

S0L Server Database
TPC-C Driver Script

Total Transactions per User :
Exit on S0L Server Error:
Keying and Thinking Time:
Checkpoint when complete :

i tpcc

: (@) Standard Driver Script
() Timed Test Driver Script

1000000

[
[
[]

Minutes of Rampup Time:
Minutes for Test Duration :

FEEMSA=iEEEDriver script/load , {1 TFEF7R,

14
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File =~ Edit ~ Options

-

Help ~

BeA [wa[ala] um&]s (s =&

Benchmark
= S0L Server
= TPC-C
&% Schema Build
E WE Driver Script
B & Options

= 2 Virtual User
#* Options
G Create
3 Autopilot
fTransactions
S Mode

Oracle
Ll

@)

Seript Editor |V|rtua| User Qutput Transaction Counter Autopilot

#/usr/local/bin/tclshd 6

if [catch {package require tclodbe 2.5.1} | { error "Failed to load tclodbe - ODBEC Library Error” }
#EDITABLE OPTION
set total_iterations 1000000.# Number of transactions before logging off

set RAISEERROR "false” # Exit script on SQL Server error (true or false)
set KEYANDTHINK "false” :# Time for user thinking and keying (true or false)
set authentication "windows":# Authentication Mode (WINDOWS or SQL)
set server ({local) SQLEXPRESS):# Microsoft SQL Server Database Server
set port "1433"# Microsoft SQL Server Port

set odbe_driver (SQL Server Mative Client 11.0};# ODBC Driver

set uid "sa"#User ID for SAL Server Authentication

set pwd "admin”;#Password for SQL Server Authentication

set database “tpec”:# Database containing the TPC Schema

#EDITABLE OPTION
proc connect strina | server port odbe driver authentication uid owd ' [

[T S N SOy gy

Virtual User

Ll

lterations Complete

(HammerDB-2.16) 2 %

HERER TS

w
File: TPC-C Mode: Local Row.Col: 749

REVirtual Users%y , {RIBAISECESRIEAFE , BERIBUEER EERSTPM. W FEFR.

HHA : A ZEEEShow OutputiXMNEIN , AJRERSEE iR

% Virtual User Options

Virtual Users : F_'I
User Delay(ms) :| 300
Repeat Delay(ms) : 300

lterations : 1
Show Qutput
[ | Log Qutput to Termp

|| Use Unique Log Mame
|| Mo Log Buffer

] Cancel

15
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HEEMSA=ikEVirtual User/Create , a0 FEFR.

-} HammerDB = B
Fle =~ Edit ~ Options =~ Help =
Bl&|R [5)0 |3 4 w || &E|s &L 38 TPC-C |
Benchmark ~ | Seript Editor |virtual User Output | Transaction Counter Autopilot
= SOL Server 1 |[#lusrflocal/binitcishd 6 L)
= TPC-C 2 |if [catch {package require tclodbe 2.5.1} ] { error “Failed to load tclodbe - ODBC Library Error” |
£ 5chema Build 3 #EDITABLE OPTION
- 4 |set total_iterations 1000000:# Number of transactions before logging off
= k£ Driver Script 5 |set RAISEERROR “false” :# Exit script on SQL Server error (true or false)
#* Options 6 |set KEYANDTHINK "false” :# Time for user thinking and keying (true or false)
b Load 7 |set authentication “windows":# Authentication Mode (WINDOWS or SQL)
& B2 Virtual User 8 |set server {(local)\SQLEXPRESS):# Microsoft SQL Server Database Semver
- 9 |set port "1433":# Microsoft SQL Server Port
 Options 10 |set odbc_driver [SQL Server Mative Client 11.0};# ODBC Driver
11 |set uid "sa"#User ID for SAL Server Authentication
G Autopilot 12 |set pwd "admin”#Password for SQL Server Authentication
#ransactions 13 |set database “tpcc’:# Database containing the TPC Schema
14 HEDITABLE OPTION
9/ Mode 15 Joroc connect strina ! server port odbe driver authentication uid owd 1 [ v
Oracle w
Ll
Virtual User lterations Complete Status
Ll

(HammerDB-2.16) 2 %

File: TPC-C Mode: Local Row.Col: 7.49

HFEAMSA=+iEETranscations/Option , 41 FEFf7R.

S| E I =N

3] (= EE] I =

Benchmark

- 50 Server
= TPC-C

# #Schema Build

# bE Driver Script
= B2 Virtual User
# Options
& Create
& Run
= & Autopilot
= ATransactions

A Counter
# (DMetrics
# ' Mode
Oracle
DB2
JI'\.-'1‘..r.‘§OI

B sQL Server TX Counter Options | — (B - Count

A Transaction Counter Options

SQL Server: mem8192cpudasglsenver.rds.alivunc
SQL Server Port :|3433
SQL Server ODBC Driver :|SQL Server Native Client 11.0
Windows Authentication
(2 5QL Server Authentication

SQL Server User ID :|rdls_test
SQL Server User Password :|Rds 12345

Refresh Rateisecsy: 10

Authentication

[ Autorange Data Points
oK | | Cancel

HEEMSA=iEEFETranscations/Counter , {1 FEFf7R.
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Benchmark
= TPC-C

= &Schema Build
# Options
#Build

# FE Driver Script

= & Virtual User
# Options
B Create

Run

= & Autopilot

= ATransactions
# Options

= (Detrics
= $Mode
Oracle
JI‘)R?

Yirtual User

# < Script Editor | Virual User Output Transaction Counter = |Metrics “lAutopMot‘

Otpm

Waiting for Data ...

[terations Complete Status 4

EEMNS A FEREVirtual User/Run , (0 FEF=.

e ]

|

k| I s TG = T e~ I

Benchmark
= TPC-C

= < Schema Build
=+ Options
“Build

= &% Driver Script
«“* Options
¢ Load

= €5 Virtual User
«“* Options
L Create

= < Autopilot
= A Transactions
" Options
A rounter
w i Metrics
= £ Mode
Virtual User

£

ul

P il

BERGHA

324tpr

Waiting for Data ...

Iterations Complete Status

1 0 &

B&%& X t4Introduction to Transactional (TPC-C) Testing for all Databases

R

[dbo].[CUSTOMER]
[dbo].[DISTRICT] :
[dbo].[HISTORY] :
[dbo].[ITEM] :
[dbo].[NEW_ORDER]
[dbo].[ORDER_LINE]
[dbo].[ORDERS]

17
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[dbo].[STOCK]
[dbo].[WAREHOUSE]

FhEdE

[dbo].[DELIVERY]
[dbo].INEWORD]
[dbo].[OSTAT]
[dbo].[PAYMENT]
[dbo].[SLEV]

Wi FEtR

HammerDBA B FRIZHTPMIEHR , RIZHTPSHIBatch Requestigin , NI BN ELATHIUK PSR EUXEA
Li=(m

TPM

Transactions Per Minute , R REIBESDHHIITHESHE.

TPS

Transactions Per Second , ®REIEESHITHESESEHE.

Batch Request

BIOHIRIEREL

WA | XN EE RIS TPSTIERZN,

WRER
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SQL Server 2008 R2E ]

ARSI

SCEIRME CPUZEL HE (GB) IOPS
rds.mssql.s1.small 1 2 1000
rds.mssql.s2.large 2 4 2000
rds.mssql.s2.xlarge 2 8 4000
rds.mssql.s3.large 4 8 5000
:Tc:s.mssql.ml.mediu 4 16 2000
rds.mssql.cl.large 8 16 8000
rds.mssql.cl.xlarge 8 32 12000
rds.mssql.c2.xlarge 16 64 14000
rds.mssql.c2.xlp2 16 96 16000
rds.mssql.c2.2xlarge 16 128 16000

EREUE

TPM

SOOO00
200000
TOB000
B00000
S0DO00
ADDD00
300000 —TP
200000

100000
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10000

10

g

rds.mssql.s1.sm
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ge

rds.mssql.s2.xla
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rds.mssql.s3.lar
ge
rds.mssgl.ml.m
edium

rds.mssql.cl.lar
ge

rds.mssql.cl.xla
rge

rds.mssql.c2.xla
rge

rds.mssql.c2.xlp
2

rds.mssql.c2.2xl
arge

TPM

162000

273000

293000

483000

517800

630000

647000

769000

810000

840000

SQL Server 20121k
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s—TpS

Batch Request

2680

4370

4600

7450

8260

9950

10300

11700

13300

13100

TPS

3100

4980

5400

8970

9640

11400

11600

13900

14200

14800
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HEFIZR

SRS
rds.mssql.s1.small
rds.mssql.s2.large
rds.mssql.s2.xlarge
rds.mssql.s3.large

rds.mssqgl.ml.medium

ZEREUE

CPUZE

BRSNS I N

W% (GB)
2

4

8

8

16

450000

400000
350000

300000

250000
200000 ~

150000 -~

100000

50000

e TPM

12000

10000

6000

8000 __J/”,
.-l"-___

2000

oo |
//

TPM

=== BatchRequest

TP

Batch_Request TPS



HEE RDS I MREAR T
1 ;clils.mssql.sl.sm 122000 2000 3000
rds.mssql.s2.lar
5 e 258000 4100 6100
rds.mssql.s2.xla
3 g6 260000 4300 6200
4 g}(las.mssql.silar 388000 6500 9800
c rds.mssgl.ml.m 410000 6600 9700

edium
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