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1.3

1.3.1 FHERE

4
(1) Web
DBT-1(TPC-W Web )
DBT-1 PostgreSQL MySQL(MaxDB)
Linux
(2) DSS
DBT-3(TPC-H DSS )

DBT-3 PostgreSQL

€))

PostgreSQL 8.0  Point In Time Recovery (PITR)

(4) DBT-1 Oracle MySQL
SAP DB PostgreSQL DBT-1
Oracle9i MySQL5.0
DBT-1 (Oracle9i MySQL 5.0) (Oracle9i)

1.3.2 FHEIRiE

(1)
SUSE LINUX Enterprise Server 9
MIRACLE LINUX V3.0 — Asianux Inside
Red Hat Enterprise Linux AS 3
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2)
MaxDB 7.5.0.16
PostgreSQL 7.4.6 PostgreSQL 8.0.0betab
Oracle9i

(3) OSDL-DBT-1 DBT-3

133 #A—7>Y—X RDBMS [ZDL\T

RDBMS 2

(1) PostgreSQL http:// ww.postgresql.jp/
RDBMS

(2) MySQL(MaxDB) http://www.mysql.com/
RDBMS MySQL

MaxDB 2003 MySQL SAP
MaxDB( SAP DB)
DBT SAP DB

1.3.4 14geEE{@ Y —JL DBT [ZDLVT

1.34.1

OSDL DBT
ecperf TPC )
(1) DB (
2 ( )
3) ( )
4) ( )
(5) ( RDBMS

DBT TPC
1-3
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1.3.4.2 DBT
DBT 1.3-1
DBT-1 DBT-3
1.3-1 DBT
OSDL-DBT-1 | TPC-W
Web DBT-1
(
) 1
(BT ) CPU I/0
OSDL-DBT-2 | TPC-C
OLTP DBT-2
1
1
CPU /0
OSDL-DBT-3 | TPC-H
DBT-3
BT(Bogo Transaction) DBT-1

URL OSDL Japan http://www.osdl.jp/
DBT http://www.osdl.jp/lab_activities/kernel_testing/osdl_database_test_suite/
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(1) Web
(2) DSS
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(4) DBT-1
(-2.5)
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3 4

DB

RDBMS (-2.2)
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Oracle (-2.2.1.2) MySQL
( PC )  RDBMS
3

('W RDBMS OS )
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2.2 DBT-1(TPC-W Web

221 ROA—THRDI=HD DBT-1 DHRZE

2.2.1.1 MaxDB

DBT-1 MaxDB SAP DB
MaxDB7.5

(1) MaxDB

2)

3)

MaxDB
2.2.1.2 Oracle
PostgreSQL DBT-1 Oracle9i
(1) PostgreSQL PL/SQL

(2) DB

3)

Oracle DBT-1
RDBMS

PL/pgSQL  Oracle PL/SQL

2-2

SAP DB7.4

RDBMS
PostgreSQL
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2.2.2 DBT-11Z& % PostgreSQL. MaxDB Dt &EEE

2 RDBMS(PostgreSQL MaxDB) 3
Linux (SUSE Miracle RedHat) DBT-1
2221
DBT-1 BT (BT BogoTransaction DBT-1
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(1)
2.2-1 (Linux RDBMS
) (DBT-1
DBT-1
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2
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2.2.3 Linux

3 Linux (2.6 2.4
2 ) 2.6
2.4
2.2.3.1
BT
2.6 2.4 Linux
2.2-3 2.6
24 26
—— 26
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200 400 600 800 1000
2.2-2
2.4 1000 -2.2.3.2
2.2.3.2
DBT-1
0S
(1
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(2) (MaxDB )

appServer  dbdriver

0OS 0Ss (

DBT1
DBT1

2.2.4 DBT-1 DOiRzE

Web Web
(1) TPC-W
(2 BT
1
3 RDBMS
DBT-1
(4)
( 1600 )
dbdriver
H/W 0S
dbdriver RDBMS
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2.3 DBT-3(TPC-H DSS )

OSDL DBT-3
RDBMS DBT-3 TPC-H
PostgreSQL
DB ( )
PostgreSQL
PostgreSQL

2.3.1 DBT-31Z& % PostgreSQL M4 #esE4
DBT-3
PostgreSQL7.4.6  8.0.0betab

DBT-3
PostgreSQLS8.0.1
8.0.0betab
8.0.0betab 8.0.1
6
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2311

10 2.3-1

400
350
300
250
—4—746
2
00 ——8.0.0betab
150
100
— 50
0
1 2 3 4 5 6 7 8 9 10
2.3-1
10 2.3-1
2.3-1
7.4.6 294.119 265.97 314.06 48.09 15.31%
8.0.0betab | 326.633 294.49 341.11 46.62 13.67%
PostgreSQLS8.0.0betab  7.4.6 10%
PostgreSQL
DBT-3 6
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23.1.2

DBT-3
GB( ) DBT-3

2.3-2

0:36:00
——7456
0:28:48 —— 8.0.0betab

0:21:36
0:14:24

0:07:12

0:00:00

232 1

PostgreSQLS8.0.0betad 7.4.6
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2.3.1.3

PostgreSQLS8.0.0betab 7.4.6
DBT-3 7.4.6

8.0.0betad

PostgreSQLS8.0.0betabs

2.3.2 DBT-3 MEL{

PostgreSQL DBT-3
DBT-3 1.5
1.4 DBT-3
DBT-3
PostgreSQLS8.0 DBT-3
PostgreSQL.7.4
PostgreSQLS8.0
DBT-3 PostgreSQL
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2.4 DB ( )

PostgreSQL7.4.6  8.0.0betab

PostgreSQL 8.0  Point In Time Recovery(PITR)

PostgreSQLS8.0 HDD

PostgreSQLS8.0 PITR
PITR
PITR
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2.4.1 EEOFMmER

2411
2.4-1
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0746

0:21:36 M 8.0.0betas
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2.4-1

PostgreSQLS8.0.0beta5  7.4.6 10%
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24.1.2
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2.5 DBT- MySQL

2.5.1 DBT-1 DREES

RDBMS

RDBMS (
)

DBT-1 DB

TPC-W (HTTP

2.5.2 xtisAE

DBT-1 MySQL5.0
DBT-1
LIB ODBC
DBT-1
RDBMS
OSDL
253 EXARK
RDBMS
DBT-1 LIB ODBC
C SQL
RDBMS
DBT1 DBT-1
2-15

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



254 RiEFY

8 RDBMS MySQL5.0 % 2.5-1

& 2.5-1 BIEREHRE

(make )

2.6
2.6.1 DBT-1
MaxDB7.5
make
MaxDB SQL
ODBC
PostgreSQL
Oracle91
OCI(Oracle Common Interface)
2.6.2 DBT-3

DBT-3 verl.5

2.6.3 K DB HREGE ) D &F (b
PostgreSQL
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3 DBT-1 MaxDB

3.1
DBT-1 MaxDB7.5
DBT-1 SAP DB7.3 7.4( ) PostgreSQL
SAP-DB(ODBC )
ODBC DBT-1 MaxDB7.5
MaxDB7.5 8 MySQL
DBT-1 8 MySQL DBT-1
1) SAP AG ERP RDBMS Software AG
Adabas D 2000 SAP-DB RDBMS
2004 MySQL AB
MySQL AB MaxDB
3.2 MaxDB
321 R—TFT 4 2T AHE
2
DBT-1 ODBC (SAP DB7.3 7.4 ) MaxDB7.5
( MaxDB DBT-1)
3.2-1 diff
3.2-1
configure 16
configure.in 14
appServer/appServer.c 56
appServer/app_threadpool.c 5

3-1
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cache/cache.c 2

common/common.c

data_collect/analyzeBT.pl 3
data_collect/dbt1_slave.pl 202
data_collect/pgsql/db_stats.sh 3
data_collect/pgsql/get_config.sh 51
datagen/main.c 4
dbdriver/eu.c 35
dbdriver/main.c 36

include/common.h

include/eu.h

include/odbc_interaction_shopping_cart.h

interfaces/db.c

interfaces/odbc/Makefile.in 40

interfaces/odbc/odbce_interaction.c

interfaces/odbc/odbe_interaction_admin_confirm.c

interfaces/odbc/odbc_interaction_admin_request.c

interfaces/odbc/odbe_interaction_best_sellers.c 3
interfaces/odbc/odbc_interaction_buy_confirm.c 23
interfaces/odbc/odbc_interaction_buy_request.c 3
interfaces/odbc/odbe_interaction_home.c 3
interfaces/odbc/odbc_interaction_new_products.c 3
interfaces/odbc/odbe_interaction_order_display.c 3
interfaces/odbc/odbc_interaction_order_inquiry.c 3
interfaces/odbc/odbc_interaction_product_detail.c 3
interfaces/odbc/odbc_interaction_search_request.c 3
interfaces/odbc/odbce_interaction_search_results.c 3
interfaces/odbc/odbc_interaction_shopping_cart.c 102
scripts/sapdb/add_aux_structure.sql 6
scripts/sapdb/backup_db.sh 16
scripts/sapdb/create_db.sh 66
scripts/sapdb/create_tables.sh
scripts/sapdb/define_medium.sh

scripts/sapdb/drop_db.sh

scripts/sapdb/drop_dbproc.sh 3
scripts/sapdb/load_db.sh 17
scripts/sapdb/load_dbproc.sh 60
scripts/sapdb/monitor.sh 22

3-2
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scripts/sapdb/restart.sh

scripts/sapdb/restore_db.sh 3

scripts/sapdb/set_param.sh 12

scripts/sapdb/trace_off.sh 12

scripts/sapdb/trace_on.sh 3

scripts/sapdb/update_stats.sh

scripts/stats/collect_data.sh 24

scripts/stats/db_stats.sh 36

scripts/stats/dbt1.config 34

scripts/stats/get_xcons.sh 2

scripts/stats/run_dbtl.sh 124

storedproc/sapdb/DigSyl.sql 3

storedproc/sapdb/InsertCust.sql 10

storedproc/sapdb/addToSC.sql

storedproc/sapdb/admin_confirm.sql

storedproc/sapdb/admin_request.sql

storedproc/sapdb/buy_confirm.sql

storedproc/sapdb/buy_request.sql

storedproc/sapdb/createSC.sql

N W Wi NDW

storedproc/sapdb/getCustInfo.sql

w

storedproc/sapdb/getCustName.sql 1

storedproc/sapdb/getOrderltems.sql

storedproc/sapdb/getPromolmages.sql

storedproc/sapdb/getSCDetail.sql

storedproc/sapdb/getSCSubTotal.sql

storedproc/sapdb/initOrderltems.sql

storedproc/sapdb/initSCItems.sql

storedproc/sapdb/order_display.sql

storedproc/sapdb/order_inquiry.sql

storedproc/sapdb/product_detail.sql

storedproc/sapdb/refreshSC.sql

storedproc/sapdb/shopping_cart.sql

storedproc/sapdb/updateSC.sql

tools/Makefile.in

O© O B~ A ORINIHE H IH Wi K DD R

tools/interaction_test.c

tools/load_db_proc.c

1197
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3.22 FHEER

DBT-1 2.1 SAP DB
configure C
PostgreSQL
DB

3.2.2.1 MaxDB

DBT-1 SAP DB7.3 MaxDB7.5 DB

MaxDB
SAP DB ($PATH)
MaxDB

MaxDB7.5 "

3.2.22
1
250
( )
3.2-2
3.2-2
SUSE 210 1000
MIRACLE LINUX 260 960
RedHat AS 260 960
appServer  16KB dbdriver 200KB
1000 MaxDB
1000
MaxDB
3-4
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3.2.2.3
MaxDB loadercli

35
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3.3

3.3.1 VRATLIERK

DBT1 3.3-1 1

—  appCache 4—P

'

—»  appServer

MaxDB

run_dbtl.sh ¢
—»  dbdriver
3.3-1
3.3.1.1
DELL PowerEdge 1850
Xeon 3.6GHz x 2 ( )
MEMORY 4GB
L2 CACHE 1MB
DISK 72GB(10000rpm) x 2
3.3.1.2 DISK
3.3-1 DISK
72GB /boot 100MB
swap 1GB
/ RAIDO
72GB swap swap
/ RAIDO
3-6
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3.3.1.3

SUSE LINUX Enterprise Server 9

Linux 2.6.5-7.97-default SMP #1 SMP

Fri Jul 2 14:21:59 UTC 2004 1686 1686 1386 GNU/Linux
MIRACLE LINUX V3.0 — Asianux Inside

Linux 2.4.21-9.30AXsmp #1 SMP

Thu May 27 00:03:41 EDT 2004 1686 1686 1386 GNU/Linux
Red Hat Enterprise Linux AS 3

Linux 2.4.21-4. ELsmp #1 SMP

Fri Oct 3 18:13:58 EDT 2003 1686 1686 1386 GNU/Linux

Linux 2.4.21-27.ELsmp #1 SMP Wed Dec 1 21:59:02 EST 2004
MaxDB 7.5.00.16
DBT-1 V2.1 (dbt1-v2.1-maxdb-1.0.tar.gz)

Linux CD

RedHatAS

3-7
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3.3.2 Linux®DA4 X =L

ext3
SUSE MIRACLE LINUX RedHat AS

)ssh gce sysstat libstde++6.2.2
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3.3.3 MaxDB M4 X k—JL

3.3.3.1
root MySQL  Web (http://www.mysql.com/)
MaxDB
TA32 Linux 7.5.00.16
3.3.3.2 MaxDB
tar tarball

# tar —xzvf maxdb-all-1inux-32bit-i386-7_5_00_16. tgz

3.3.3.3 MaxDB

SDBINST
10 all

# cd maxdb-all-1inux-32bit-i386-7_5_00_16
# . /SDBINST
existing profiles:

Server

Runtime For SAP AS
DB Analyzer

C Precompiler
Webtools

0DBC

JDBC

Script Interface
Loader

© 00 N OO O WO N P O

[N
l«

XML Indexing Engine
all

11: none

please enter profile id: 10
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please enter group name for database programs [sdbal:
unknown group - create "sdba" on local machine? (y/n) y
please enter owner name for database programs [sdb]:
unknown user - create "sdb" on local machine? (y/n) y
please enter independent data path [/var/opt/sdb/datal:
directory "/var/opt/sdb/data" does not exist, create? (y/n) y
please enter independent program path [/opt/sdb/programs]:

directory "/opt/sdb/programs" does not exist, create? (y/n) y

please enter dependent path [/opt/sdb/7500]:
directory "/opt/sdb/7500" does not exist, create? (y/n) y

installation of MaxDB Software finished successfully Tu, Dec 28, 2004 at
11:56:50

SDBINST
rpm MaxDB
SDBINST

3 __33 ’,n,,

(yes/no)
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3.3.4 DBT-1 ADERIRIERTE

3.34.1

root sapdb
ID=sapdb =sapdb =sapdb

# groupadd sapdb

# useradd —g sapdb —d /home/sapdb -s /bin/bash sapdb
# passwd sapdb

Changing password for user sapdb

New password:

Retype new password:

password:all authentication tokens update successfully

3.3.4.2 sudo
root DBT-1
sudo letc/sudoers root
visudo 1

thsapdb ALL=(ALL) NOPASSWD: ALL

3.3.4.3

sapdb ~/.bashrc

export PATH=$PATH:/opt/sdb/programs/bin:/opt/sdb/7500/bin: .
export LD_LIBRARY_PATH=/opt/sdb/programs/lib:/opt/sdb/7500/1ib
export SID1=DBT1

3.3.4.4 ssh

DBT-1
ssh ssh-keygen
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Enter

$ ssh-keygen -t rsa

Generating public/private rsa key pair.

Enter file in which to save the key (/home/sapdb/.ssh/id_rsa):
Created directory "/home/sapdb/.ssh".

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/sapdb/.ssh/id_rsa.
Your public key has been saved in /home/sapdb/.ssh/id_rsa.pub.
The key fingerprint is:
ac:16:14:89:01:ee:31:1c:da:1d:b3:5b:84:b8:2d:68
sapdb@localhost. localdomain

$ cat ~/.ssh/id_rsa.pub >> "/.ssh/authorized_keys
$ chmod 600 /. ssh/authorized_keys
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335 DBT-1MA4 VAR =)L

3.3.5.1 DBT-1

sapdb
MaxDB DBT-1 (OSDL or IPA )

3.3.5.2 DBT-1

DBT1

$ tar —xzvf dbt1-v2. 1-maxdb-1. 0. tar. gz

3.3.5.3 DBT-1

MaxDB

$ cd “/dbt1-v2.1
$ configure ——without-postgresql ——with-sapdb
$ make
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3.36 INTA—ZDHETF

3.3.6.1 0OS
1
DB
3.3-3 ulimit -a
SUSE MIRACLE LINUX | RedHatAS
Core file size 0 0 0
data seg size unlimited unlimited unlimited
file size unlimited unlimited unlimited
max locked memory | unlimited 4 4
max memory size unlimited unlimited unlimited
open files 1024 2048 1024
pipe size 8 8 8
stack size unlimited 10240 10240
Cpu time unlimited unlimited unlimited
max user processe 16383 2047 7168
virtual memory unlimited unlimited unlimited
3.3-4
SUSE MIRACLE @ RedHatAS
LINUX
id 250 256 256
32000 32000 32000
32 100 32
id 128 142 128
DB
open files appServer MaxDB
3-14
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3.3.6.2 DB

MaxDB dbmcli

$ dbmcli -d DBT1 -u dbm, dbm param_directput /85 A —%4 & HE(E

3.3°5
3.3-56 MaxDB
MAXCPU 1 4
CACHE_SIZE 10000 50000
CAT_CACHE_SUPPLY 6432 25000
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3.4

3.4.1 BIREH

DISK

RAIDO ext3 P

CD DBT1

342 TRFT—HDER

3.4.2.1

sapdb

$ mkdir “/data
$ chmod at+w ~/data

3.4.2.2

(Text )

$ cd "/dbt1-v2.1/datagen
$ datagen —d SAPDB —i 10000 -u 1000 —p /home/sapdb/data -T i -T¢c-Ta-Td-To

-d (SAPDB PGSQL SAPDB)

'
e

3T e

1--item

¢ -~ customer
a -- author

d -- address

3-16
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o -- order

/tmp
/tmp
3.5GB
343 T—ER—ZADERK

MaxDB
DBT1

$ od “/dbt1-v2.1/scripts/sapdb
$ build_db. sh

DB create_db.sh
3.4.2.2

param_addvolume 1 LOG LOG_001 F 160000
param_addvolume 1 DATA DAT_001 F 800000

8KB DISK LOG DATA 20%
”datagen” 1.5
MaxDB 6.4GB
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344 INSA—ZDETF

3.4.4.1 DBT-1

DBT-1 ~/dbt1-v2.1/scripts/stats/dbt1.config
localhost

dbt1.config

[databasel

#hostname instance username password
localhost:DBT1:dbt:dbt

[cache]

#hostname port dbconnections items appCache_executable_directory
localhost:9999:5:10000:/home/sapdb/dbt1-v2.1/cache
[appServer]

#hostname ~ appServer
localhost

#port ~ appServer
9992

#dbconnection ~ MaxDB

20

#transaction_queue_szie — dbdriver
1000

#transaction_array_szie -

1000

#items -

10000

#appServer executable directory — appServer
/home/sapdb/dbt1-v2.1/appServer

[dbdriver]

#hostname « dbdriver
localhost

#items -

10000
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#customers
2880000
#eu
200

#eu/min

100

7.2

4100

#mean think_time -

#run_duration in seconds -

#dbdriver executable directory ~ dbdriver

/home/sapdb/dbt1-v2. 1/dbdriver

3.45 EEYAE

3.45.1

sapdb

MaxDB (x_server)
(dbmcli) DBT1

$ x_server start
$ dbmcli -d DBT1 -u dbm, dom db_online

3.4.5.2 ssh-agent

SSH

(ssh-agent)

3-19
Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



$ eval “ssh-agent”
Agent pid 4771
$ ssh-add ~/.ssh/id_rsa

Enter passphrase for /home/sapdb/.ssh/id_rsa:
Identity added: /home/sapdb/.ssh/id_rsa (/home/sapdb/.ssh/id_rsa)

DBT-1
3.3.4.4
3.4.5.3
”#eu”
#transaction_queue_szie
#transaction_array_szie
OSDL-J

3.45.4
DBT-1

ssh

DB

77#eu77

$ cd dbt1-v2.1/scripts/stats
$ run_dbt1. sh /home/sapdb/U200

DB appCache

run_dbtl.sh
(/home/sapdb/U200)
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3.45.5

@
dbt1.config ”# run_duration in seconds”
)
MaxDB run_dbtl.sh
/tmp
/tmp
” log”
3.4-1 DBT-1(MaxDB)
3.4-1 DBT-1(MaxDB)
BT/ results BT DBT-1
sar —A run.sar.data 10
1/0 lostat —d io.txt 10
topd 120 Db top.txt 120
DB select * from DBA_LOCKS lockstats*.out *:
DB select * from monitor_caches | m_cache*.out *!
DB select * from monitor_load m_load*.out *:
DB select * from monitor_lock m_lock*.out *:
DB select * from monitor_log m_log*.out *:
DB select * from monitor_pages | m_pages*.out *:
DB select * from monitor_row m_row*.out *!
DB select * from monitor_trans m_trans*.out *:
DB info data datadevO.txt MaxDB
DB info log logdevO0.txt MaxDB
DB x_cons show all x_cons*.out *:

run.sar.data
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3.5

3.5.1 AIEHE

3.5.1.1
DBT-1
100 200 BT/
200
200
100
5 BT/
BT/
3.4
DBT-1 OSDL-J DBT-1
ThinkTime 7.2 800 BT/
3.2.2.2
Linux
SUSE 1024
1000
lete/security/limits.conf
* hard nofile 4096
* soft nofile 4096
“nofile” 2
appServer DB
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~/dbt1-v2,1/appServer/error.log
Sun Feb 6 14:03:15 2005
2098600880
/home/sapdb/dbt1-v2.1/interfaces/odbc/odbc_interaction.c:53
[1] sqlstate 08001 : [MySQL MaxDB][LIBSQLOD SO][MaxDB] Unable to

connect to data source;-709 CONNECT: (cannot create communication

semaphore)

Sun Feb 6 14:03:15 2005
2098600880
app_threadpool.c:150

db_connect error

$ echo “8192 1024000 256 256” > /proc/sys/kernel/sem

sem 4 id
id
BT/
3.5.1.2 BT/
BT/ DBT-1
DB
( )
3-23

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



SUSE ( )
12.000
10.000
8000 —~
E 6.000 -
4,000
2.000
0.000
200 400 600 800 1000 1200 1400
——BT/ ( ) —-— ( )|
3.5-1SUSE BT/ ( )
MIRACLE LINUX ( )
12,000
10.000
8000
= 6.000
4,000
2.000
0.000
200 400 600 800 1000 1200 1400
——BT/ ( ) —=— ( )|
3.5-2 MIRACLE LINUX BT/ ( )
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RedHatAS ( )

8.000
7.000
6.000
5000 ~—

4,000

BT/

3.000
2.000

1.000

0.000
200 400 600 800 1000 1200 1400

——BT/ ( —a— ( )‘

3.5-3 RedHat AS BT/ ( )

3.5.1.3

CpPU

SUSE CPU ( )

200 400 600 800 1000 1200
—— ( ) —=— ( ) ‘
3.5-4 SUSE CPU ( )
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(%)

200

400

MIRACLE LINUX CPU

600

(

800

1000

+

( )—I—

1200

3.5-5 MIRACLE LINUX CPU

(

(%)

200

400

RedHatAS CPU

600

(

800

1000

+

( )—I—

1200

3.5-6 RedHatAS CPU
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352 Fa— =2 RIOERDER

400 800
CPU 25% DB
10 Wait CPU
(transaction_array) 10 Wait MaxDB
MaxDB
90%
MaxDB CPU
IO Wait DB DB
10 Wait
IOWait DB I/0 DB
/0
3.5-1 SUSE IOWait
200 400 600 800
_ 82,038,956 | 119,366,717 | 137,972,442 i 31,605,098
2000 82,617,115 | 123,390,421 | 144,862,147 . 40,931,113
578,159 4,023,704 6,889,705 9,326,015
3.5-2 MIRACLE LINUX IOWait
200 400 600 800
25,848,088 | 78,379,984 | 129,030,838 | 168,204,782
2000 27,179,121 84,530,311 | 136,437,359 | 176,590,371
1,331,033 6,150,327 7,406,521 8,385,589
3.5-3 RedHatAS IOWait
200 400 600 800
17,3566 | 2,163,196 371,630 14,939,457
2000 993,014 | 6,703,183 9,170,782 | 24,026,501
975,658 @ 4,539,987 8,799,152 9,087,044
x_cons*.out IOWait:MaxDB DB
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3.5-4 SESU

200 400 600 800
DATA(%) 87 88 88 90
CATALOG(%) 93 93 93 93

3.5-5 MIRACLE LINUX

200 400 600 800

DATA(%) 87 88 88 88

CATALOG(%) 93 93 93 93

3.5-6 RedHatAS

200 400 600 800

DATA(%) 86 87 88 88

CATALOG(%) 93 93 93 93

m_cache*.out:MaxDB
3.5-7 SUSE
200 400 600 800
(%) 99.70 99.70 99.69 99.71
(MB) 618 597 737 694
3.5-8 MIRACLE LINUX
200 400 600 800
(%) 99.54 99.52 99.56 99.50
(MB) 721 752 778 801
3.5-9 RedHatAS
200 400 600 800
(%) 41.66 51.74 46.01 70.90
(MB) 423 464 473 503
memory.txt
(kbmemused)- (kbecached)
DB 4
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3.5.21 DB

IOWait
appServer
appServer MaxDB 20
MaxDB
MAXUSERTASKS MAXUSERTASKS
4MB 200
DB DB 20
100
3.5-10 DB
dbtl.config dbconnection 20 100
3.5.2.2 CPU
MaxDB CPU
2CPU( )
CPU 4 MaxDB MAXCPU 4
3.5-11 MAXCPU
MAXCPU 1 4
3.5.2.3 MaxDB
MaxDB
88% MaxDB 99%
3.5-12
CACHE_SIZE 10000 50000
CAT_CACHE_SUPPLY 6432 25000
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1 8KB

3.5.2.4
MaxDB 1/0 DISK
BT/
353 Fa—=- S BOAIERR
3.5-7 DBT-1
SUSE ( )
160 12.000
140 10,000
120 —
100 8000 —
> 80 6.000
m

60 4,000

40

20 2.000

0 0.000

200 400 600 800 1000 1200 1400
——BT/ ( ) BT/ ( )
- ( ) —— ( )
3.5-7 SUSE ( )
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MIRACLE LINUX

140 12.000
120 10.000
100 -
8000 —
80
D 6.000
m 60
4000
40
20 2.000
0 0.000
200 400 600 800 1000 1200 1400
——BT/ ( ) BT/ (
—a— ( ) ( )
3.5-8 MIRACLE LINUX ( )
RedHatAS ( )
140 8.000
120 7.000
100 6000 —
5000
80
~ 4000
m 60
3.000
40 2,000
20 1.000
0 0.000
200 400 600 800 1000 1200 1400
——BT/ ( BT/ (
—— ( ) (
3.5-9 RedHat AS (
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SUSE CPU ( )

100
90
80
70
60
50
40
30
20
10

(%)

200 400 600 800 1000 1200 1400

3.5-10 SUSE CPU ( )

MIRACLE LINUX CPU ( )

200 400 600 800 1000 1200 1400
) ( )
3.5-11 MIRACLE LINUX CPU ( )
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RedHatAS CPU

(

100
90
80
70
s 60
50
40
30
20
10
0
200 400 600 800 1000 1200 1400
—— ( ) —.— ( )
( ) ( )
3.5-12 RedHatAS CPU ( )
354 Fa—ZUTBOERDER
BT/ 1000
CPU
DB
DBT-1 BT/
DB
*1:'ThinkTime7.2 100 13.9 /
BT/
BT/ = /100 * 13.9
CPU 1000
90% SUSE 1200 BT/ 2.4
MIRACLE LINUX RedHatAS
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MIRACLE LINUX
BT/

RedHatAS
RedHatAS

BT/

(UPDATE4)

3.5-23 BT/ *

2005/02/17

Red Hat Enterprise Linux 3 Update 4 AS (x86)

2.4.21-27.ELsmp #1 SMP Wed Dec 1 21:59:02 EST 2004

3.54.1 DB

3.5-13 CONNECT BT/ (RedHatAS)
DB =20 DB =100
Interaction Avg. Response Time (s) Interaction Avg. Response Time (s)
Admin Confirm 6.745 Admin Confirm 4.662
Admin Request 6.777 Admin Request 4.929
Best Sellers 6.860 Best Sellers 6.364
Buy Confirm 18.827 Buy Confirm 66.046
Buy Request 6.623 Buy Request 4.695
Customer Registration 0.000 Customer Registration 0.000
Home 6.527 Home 4.625
New Products 6.897 New Products 6.370
Order Display 6.433 Order Display 4.981
Order Inquiry 6.433 Order Inquiry 4.534
Product Detail 6.591 Product Detail 4.735
Search Request 0.000 Search Request 0.000
Search Results 6.978 Search Results 6.670
Shopping Cart 6.526 Shopping Cart 4.582
63.9 bogotransactions per second 65.7 bogotransactions per second
62.4 minute duration 60.4 minute duration
total bogotransactions 231545 total bogotransactions 237860
total errors O total errors O
DB Buy Confirm
Buy Confirm
DB
3-34

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004




CPU

CPU BT/
3.5-14 MAXCPU BT/ (SUSE 800)
MAXCPU 1 4
BT/ 63.0 108.6
CPU (%) 25.85 70.13
3.5-15 MAXCPU BT/ (MIRACLE LINUX 800)
MAXCPU 1 4
BT/ 49.5 101.6
CPU (%) 21.35 59.76
3.5-16 MAXCPU BT/ (RedHatAS 800)
MAXCPU 1 4
BT/ 62.6 107.4
CPU (%) 27.03 74.71
3.5-14,15,16 MAXCPU BT/ MAXCPU 1 4
2 BT/
SQL 1/0
3.5-17 SQL 1/0 (SUSE 800)
DATA 80MB 400MB
SQL 5,151,845 7,675,163
/0 20,045,888 | 22,381,887
SQL 1/0 3.89 2.92
(%) 90 92
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3.5-18 SQL /O (MIRACLE LINUX
DATA 80MB 400MB
SQL 4,033,099 8,580,526
1/0 20,498,714 | 11,669,957
SQL 1/0 5.08 1.36
(%) 88 95
3.5-19 SQL /0 (RedHatAS
DATA 80MB 400MB
SQL 5,101,907 7,804,338
/0 24,590,018 | 20,881,605
SQL I/0 4.82 2.68
(%) 88 93
3.5-17,18,19 SQL 1/0 1SQL
I/0
m_cache.out/m_trans.out
3.5.4.4
DATA IOwait
3.5-20 DATA IOWait /O BT/ (SUSE
DATA 1 8
IOWait 2,923,215 | 4,837,303
SQL 7,675,163 | 8,022,077
/0 22,381,887 | 25,153,131
SQL /0 2.92 3.14
BT/ 108.6 107.3
3.5-21 DATA IOWait /O BT/ MIRACLE LINUX
DATA 1 8
IOWait 8,397,964 | 7,972,557
SQL 8,580,626 | 9,139,847
I/0 11,669,957 | 14,099,093
SQL /0 1.36 1.54
BT/ 101.6 100.4
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3.5-22 DATA IOWait /0 BT/ (RedHatAS
DATA 1 8
I0Wait 5,145,414 | 4,156,375
SQL 7,804,338 | 7,994,388
1/0 20,881,605 | 22,959,852
SQL 1/0 2.68 2.87
BT/ 107.4 108.1
BT/ 3.5-20,21,22 DATA
/O BT/ MIRACLE LINUX  RedHatAS
I0Wait BT/
1/0
SUSE  IOWait
I0Wait
1/0
DISK ( )
RAIDO 1
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5
3.5-23
200 400
( ) 27.4  48.6
( ) 276 51.4
( ) 27.44 49.80
SUSE ( ) 0.2 2.8
( ) 275  55.1
( ) 27.6  55.3
( ) 2758 55.16
( ) 0.1 0.2
( ) 26.5  42.7
( ) 27.3  46.8
( ) 44.88
MIRACLE  ( ) 0.8 4.1
LINUX ( ) 27.3  54.2
( ) 27.5  54.4
( ) 54.30
( ) 3.2 0.2
( ) 27.2 475
( ) 274  50.3
( )  27.32 48.60
RedHat ( ) 0.2 2.8
AS ( ) 274  54.8
( ) 27.6  55.2
( ) 2750 54.96
( ) 0.2 0.4
MIRACLE LINUX 1000
RedHatAS

600

56.6
61.0
58.66
4.4
82.0
82.5
82.26
0.5
44.5
50.3
47.14
6.4
79.7
80.5
80.14
0.8
52.7
56.9
56.24
4.2
81.7
82.2
81.92
0.5

BT/
800

61.0
66.0
63.42
5.0
108.3
109.0
108.56
1.3
47.3
52.2
49.54
4.9
100.1
104.0
101.94
3.9
60.6
63.1
62.10
2.5
107.2
107.6
107.40
0.4

1000

BT/

1000

61.3
68.0
64.87
6.7
125.7
133.9
130.68
8.2

111.0
129.0
116.14
19.0

130.0
131.5*
130.60

1.5

BT/

1200

1200 1400
140.9 1449
146.6 152.3
144.16 147.4
5.7 7.4
113.9
131.7
119.14
17.8
130.0
132.6*
131.50
2.6
BT/
Red Hat

Enterprise Linux 3 Update 4 AS (x86) 2.4.21-27.ELsmp #1 SMP Wed Dec 1

21:59:02 EST 2004
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355 41250 avICBITHMEEDEN

SUSE
25.000
20.000
—— 200
15.000 —=— 400
600
10.000 —¢—800
—%—1000
5.000
0.000
cP{\Q
&
3.5-13 SUSE
SUSE
30.000
25.000 ——200
20.000 —=— 400
600
15.000 —<—800
10.000 1000
' —— 1200
5.000 —+—1400
0.000
00
.\Q .
&

3.5-14 SUSE
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MIRACLE LINUX

25.000
20.000
——
15.000 200
—&— 400
10.000 600
—><—800
5.000
0.000
00
QD
&
RS
3.5-15 MIRACLE LINUX
MIRACLE LINUX
45,000
40.000
35.000 —— 200
30.000 —m— 400
25.000 600
20.000 —><—800
15.000 —%— 1000
10.000 ——1200
5.000
0.000
00
NS
& ™ <
St

3.5-16 MIRACLE LINUX
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RedHatAS

20.000
18.000
16.000
14.000
12.000
10.000
8.000
6.000
4.000
2.000
0.000

—— 200
—8—400

600
—< 800

3.5-17 RedHatAS

RedHatAS
30.000

25.000

20.000

15.000

10.000

——200
—8—400
600
—>—800
—%— 1000
—e—1200

3.5-18 RedHatAS

Buy Confirm

Buy Confirm

Buy Confirm orders

sc_id shopping_cart_line
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order_line INSERT item UPDATE
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3.5.6 FtElT—%

3.5.6.1 (SUSE)

3.5-24 SUSE «C )

200 400 600 800 1000 1200 1400

Admin Confirm 0.057  0.828  3.763  6.695  10.383 — —
Admin Request 0.068 . 0929, 3.771 6.876 : 10.679 — —

Best Sellers 0.117| 1.085| 3.915| 7.030| 10.689 — —
Buy Confirm 2.198 1 12.286 @ 17.071 : 18.802 | 21.953 — —
Buy Request 0.057 0 0.809  3.585 6.666 10.321 — —
Customer Registration | 0.000 | 0.000 0.000 0.000 0.000 — —
Home 0.042 | 0.789 | 3.538 6.647  10.323 — —

New Products 0.117 | 1.091 3.946 | 7.061  10.708 — —
Order Display 0.067; 1.469: 3.598 6.579  10.306 — —
Order Inquiry 0.050 | 0.754| 3.515| 6.512| 10.128 — —
Product Detail 0.045: 0.824: 3,596 6.712 10.361 — —
Search Request 0.000 1 0.000; 0.000; 0.000  0.000 — —
Search Results 0.101 | 1.072 3.962 7.110 | 10.757 — —
Shopping Cart 0.048 0.781F 3.521  6.612 10.271 — —
BT/ 27.44 | 49.80 | 5866 | 63.42| 64.87 — —
200 400 600 800 1000 1200 1400
Admin Confirm 0.054 ¢ 0.057 0.067 0.111: 0.311 1.057 ¢ 2.561
Admin Request 0.058 | 0.061| 0.078| 0.141| 0.389| 1.167| 2.701

Best Sellers 0.063 : 0.069: 0.085; 0.144 0.370 1.137 2.577
Buy Confirm 1.284  1.857  3.180 6.776  15.609 @ 22.439 28.494
Buy Request 0.0562 | 0.056| 0.053| 0.117; 0.330 | 1.102| 2.520
Customer Registration | 0.000 | 0.000 | 0.000, 0.000; 0.000! 0.000 0.000
Home 0.042 | 0.042 | 0.048| 0.090| 0.295| 1.063 | 2.495

New Products 0.063; 0.069: 0.085, 0.117 0.365  1.135, 2.577
Order Display 0.064 | 0.069; 0.083; 0.132; 0.348; 1.144 2.589
Order Inquiry 0.042  0.045 0.052; 0.092 0.287 1.069 2.483
Product Detail 0.046 ¢ 0.045: 0.050; 0.100: 0.317  1.087; 2.524
Search Request 0.000 | 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
Search Results 0.068 ¢ 0.060: 0.092; 0.155 0.388: 1.168; 2.613
Shopping Cart 0.046  0.049 0.057  0.1056 0.323 1.095 2.530
BT/ 27.58 1 55.16 |, 82.26 | 108.56 | 130.68 | 144.16 | 147.40
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3.5.6.2 (MIRACLE LINUX)

3.5-256 MIRACLE LINUX ( )
200 | 400 600 800 1000 1200 1400
Admin Confirm 0.09 | 1.69 6.641 | 11.129 — — —
Admin Request 0.13; 1.76 1 6.798 | 11.140 — — —
Best Sellers 0.28 | 2.29| 7.237| 11.614 — — —
Buy Confirm 5,55 16.2 22.778  22.778 — — —
Buy Request 0.10; 1.80 6.660  11.125 — — —
Customer Registration 0.00| 0.00 0.000 0.000 — — —
Home 0.07 1.79 6.670: 11.115 — — —
New Products 027 227 7213 11651 — | — | —
Order Display | 0.11| 1.76| 6.662| 11.027] — | — | _—
Order Inquiry 0.08 1.72 6.557 | 10.794 — — —
Product Detail 0.09 1.87 6.764 6.764 — — —
Search Request 0.00 i 0.00 0.000 0.000 — — —
Search Results 0.24 | 2.29 7.296 | 11.755 — — —
Shopping Cart 0.08 1.771 6.628 11.061 — — —
BT/ 27.0 44.8 47.14  49.54 — — —
200 400 600 800 1000 1200 1400
Admin Confirm 0.05| 0.07| 0.120| 0.290| 0.774| 0.819
Admin Request 0.06: 0.09: 0.150: 0.315: 0.791: 0.873
Best Sellers 0.08 0.10 0.155, 0.308, 0.784 0.845
Buy Confirm 3.15, 6.81| 14.891 | 32.852 | 37.645 | 41.080
Buy Request 0.06 | 0.08 0.131 0.282 0.822 0.920
Customer Registration 0.00 | 0.00 | 0.000, 0.000, 0.000, 0.000
Home 0.04; 0.05; 0.084; 0.216; 0.722 0.796
New Products 0.08 | 0.10 0.155 0.311 0.791 0.849
Order Display 0.07 0.09 0.157 0.306 0.793 0.856
Order Inquiry 0.04 0.05: 0.088 0.209: 0.661 0.806
Product Detail 0.04 | 0.05 0.101 0.249 0.756 0.818
Search Request 0.00 0.00: 0.000: 0.000: 0.000: 0.000
Search Results 0.08 | 0.11 0.169 0.339 0.882 0.967
Shopping Cart 0.05; 0.06; 0.105; 0.242; 0.739 0.806
BT/ 274 54.3 80.14 | 101.94 | 120.76 | 121.54
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3.5.6.3 (RedHatAS)

3.5-26 RedHatAS «C )

200 400 600 800 1000 1200 | 1400
Admin Confirm 0.064 1.150 4.004 | 7.134 — — —
Admin Request 0.075  1.104 9.192 | 7.047 — — —

Best Sellers 0.169 | 1.352 4.553  7.392 — — —
Buy Confirm 5.548 1 12.993 17.857 18.371 — — —
Buy Request 0.064 | 1.024 , 4.092 | 7.018 — — —
Customer Registration | 0.000 | 0.000 . 0.000 | 0.000 — — —
Home 0.043 | 0.985| 4.078 | 6.962 — — —
New Products 0.171 1.362 4.525 17.210 — — —
Order Display 0.081: 1.023: 4.083: 6.902 — — —
Order Inquiry 0.048 1 0.992  4.011: 6.815 — — —
Product Detail 0.049 1 1.046 4.154 7.037 — — —
Search Request 0.000 { 0.000; 0.000; 0.000 — — —
Search Results 0.139 | 1.354 | 4.607 17.463 — — —
Shopping Cart 0.050 | 0.981 | 4.037| 6.921 — — —
BT/ 2732 48.60 @ 56.24 . 62.10 — — —

200 400 600 800 1000 1200 : 1400
Admin Confirm 0.057  0.060 | 0.065 0.092 0.228  0.267 —
Admin Request 0.066 | 0.064| 0.074| 0.112| 0.277| 0.304 —

Best Sellers 0.064 0.074 0.088 0.120 0.282 | 0.309 —
Buy Confirm 1.570 i 2.529 | 4.845 | 13.399 | 24.359 | 26.394 —
Buy Request 0.057 ! 0.061: 0.071: 0.097: 0.254 0.284 —
Customer Registration 0.000 | 0.000 i 0.000: 0.000: 0.000: 0.000 —
Home 0.041| 0.042| 0.047| 0.064| 0.215| 0.243 —
New Products 0.064  0.074  0.088 0.120 0.281 0.310 —
Order Display 0.055 0.063; 0.076; 0.108; 0.264 | 0.278 —
Order Inquiry 0.042: 0.046: 0.052: 0.070 . 0.214 @ 0.234 —
Product Detail 0.045 0.043 0.048 0.073 0.236  0.265 —
Search Request 0.000 | 0.000| 0.000| 0.000| 0.000 | 0.000 —
Search Results 0.070  0.080 . 0.095 0.129  0.313 0.347 —
Shopping Cart 0.047{ 0.0560: 0.058: 0.079: 0.230 0.257 —
BT/ 27.50  54.96 81.92 107.40  131.10: 131.06 —
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3.5.6.4 ThinkTime ( )

ThinkTime
ThinkTime
/ ThinkTime = BT/
BT/ 3.5-27 BT/
3.5.-27 BT/
ThinkTime BT/
200 3.6 55.6
400 7.2 55.6
3.5-19
SUSE ThinkTime3.6 7.2 BT/
ThinkTime3.6 2 ThinkTime7.2
ThinkTime7.2 ThinkTime3.6
ThinkTime3.6 ThinkTime3.6 ThinkTime7.2 ThinkTime7.2
BT/ ThinkTime
ThinkTime
SUSE ( ) Think Time 72 36 BT
160
140
120
100
S 80
m
60
40
20
0
100 200 400 600 800 1000 1200 1400 1600 1800 2000
—&—ThinkTime 7.2 —8— ThinkTime7.2 ThinkTime 3.6 —¢— ThinkTime3.6
3.5-19 ThinkTime3.6 7.2 BT/
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3.6

RedHatAS

DBT1

Web

DBT1

DBT1

MaxDB
TPC-W HTML
dbdriver appServer
DB
MaxDB MaxDB
MaxDB SAPDB7.3,7.4
DBT-1 SAP DB MaxDB7.5
SQL DB
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4 DBT-1 PostgreSQL

4.1
RDBMS
Web
PostgreSQL7.4.6 OSDL
DBT-1 DBT-1 PostgreSQL
Web
Linux
OS
4.2
421 VAT LER
4.2-1
4.2-1
Dell PowerEdge4600
Xeon 2.40GHz 2CPU
12Gbyte( grub.conf 4GB )
UltraSCSI320 72GB 8
PostgreSQL8.0
7.4.x 4.2-2
RAIDO
Read/Write 60MB/s
Raid Read/Write  5MB/s
4.2-2
72GB / 20GB
Swap 2GB
72GB /work
72GB*6  RAIDO | /data
4-1

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



422 A VA=)

4.2.2.1 Linux
PostgreSQL Linux

Linux

e PostgreSQL

DBT-1 PostgreSQL
RDBMS
PostgreSQL PostgreSQL
Linux
PostgreSQL
PostgreSQL
e gsysstat
sysstat
sysstat
Linux
Linux ext3 ReiserFS XFS
DBT-1  PostgreSQL
RDBMS
ext3
ext3 ext3
(ordered)
0S

e SUSE LINUX Enterprise Server 9
0 Linux 2.6.5-7.97-default SMP #1 SMP
e MIRACLE LINUX V3.0 — Asianux Inside
0 Linux 2.4.21-9.30AXsmp #1 SMP
e Red Hat Enterprise Linux AS 3
0 Linux 2.4.21-4. ELsmp #1 SMP
SuSE Miracle RedHat
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4.2.2.2 PostgreSQL

PostgreSQL
PostgreSQL
DBT-3 PostgreSQL
DBT-1
root PostgreSQL

6.2

7.4.6 7.4.6
7.4.x

Linux pgsql pgsql

# groupadd pgsql
# useradd pgsql -g pgsql

PostgreSQL

PostgreSQL
pgsql

# mkdir /usr/local/pgsql

# mkdir /usr/local/src/postgresql-7.4.6
# chown pgsql /usr/local/src/postgresql-7.4.6

# chown pgsql /usr/local/pgsql

posql PostgreSQL
PostgreSQL

/tmp

# su - pgsql
$ cd /usr/local/src

$ cd postgresql-7.4.6

$ tar xfz /tmp/postgresql-7.4.6. tar. gz

PostgreSQL

$ ./configure
$ make all
$ make install
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4.2.2.3 DBT-1

DBT-1 DBT-1v2.1
PostgreSQL. DBT-1 DBMS
42231
e autoconf version 2.59 autoconf
2.58 autoconf
autoconf
‘$ autoconf -V
e PostgreSQL
e Linux pgsql pgsql PostgreSQL
e PostgreSQL
e DBT1 (dbtl-v2.1.tar.gz)

http://sourceforge.net/projects/osdldbt

42232
DBT-1
o /tmp
e PostgreSQL /usr/local/pgsql
. /data/DBT1
e DBT1 /home/pgsql/dbtl-v2.1 $DBT1_HOME
/tmp DBT1
pgsal
42233
1. posql DBT-1
$ su - pesql
$cd”

$ tar xfz /tmp/dbt1-v2.1.tar.gz
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‘$ chmod +w $DBT1_HOME/scripts/pgsql/set_run_env. sh. in

set_run_env.sh.in

export SID1=DBT1

export PATH=/usr/local/pgsql/bin:$PATH
export PGDATA=/data/DBT1

export PGUSER=pgsql

export DBT1_PERL_MODULE=@TOPDIR@/per Imodules

SID1 PATH PGDATA SID1
DBT1 DBT1
PATH PostgreSQL PGDATA
/data/DBT1 PGUSER PostgreSQL
pgsql
DBT-1 0S 200

dbtl-v2.1-pgsqlpatch.tar.gz

$ tar xfz /tmp/dbt1-v2. 1-pgsqlpatch. tar. gz
$ mv appServer.diff $DBT1_HOME/appServer/
$ mv eu.diff $DBT1_HOME/dbdriver/

$ cd $DBT1_HOME/appServer/

$ patch < appServer.diff

$ cd $DBT1_HOME/dbdriver/

$ patch < eu.diff

DBT-1 autoconf, ./configure, make, make install
DBT-1 4.2.2.3

$ export CFLAGS=-1/usr/local/pgsql/include

$ export LDFLAGS=-L/usr/local/pgsql/lib

$ cd $DBT1_HOME

$ autoconf

$ ./configure —with-postgresql —without-sapdb
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DBT1_HOME  make.common 4

‘mtmmwwc

‘MLMM%N@q

DBT1 HOME  make.common 12

DCFLAGS = -g —Wall 18 (INCLUDE_DIR) —/sapdb/include -1/ /usr/local/besql/include -DHAVE_CONFIG_H
-DGET_TIME ¥

CFLAGS = -g —Wall -18(INCLUDE_DIR) —DLIBPQ —/sapdb/include I /usr/local/p
gsql/include -DHAVE_CONFIG_H -DGET_TIME ¥

$ make
$ make install

423 INSGA—HZDHTE

4.2.3.1 grub
12GB T1A32 PC
RDBMS DB
letc/grub.conf (mem)

GB
4.2.3.2 sudo

DBT-1 root sudo

sudo root visudo User privilege

specification

# User privilege specification
root ALL=(ALL) ALL
pgsql ALL=(ALL) NOPASSWD:ALL

4.2.3.3 PostgreSQL

‘$ initdb -—no-locale —encoding =EUC_JP -D /data/DBT1

--no-local
--encoding=EUC_JP
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DBT-1
collector)
$PGDATA/postgresgl .conf

PostgreSQL PostgreSQL

(statics

stats_start_col lector = true
stats_command_string = true
stats_block_level = true
stats_row_level = true

stats_reset_on_server_start = true

4.2.3.4 OS
0S
(n) 4096
/ete/limits.conf
pgsql hard nofile 4096
pgsql soft nofile 4096
ulimit —a 4.2-3

4.2-3 ulimit -a

RedHat EL AS3 SuSE ES9 Miracle Asian Linux
core file size (blocks, -c) 0 core file size (blocks, -c) 0 core file size (blocks, -c) 0
data seg size (kbytes, -d) unlimited data seg size (kbytes, -d) unlimited data seg size (kbytes, -d) unlimited
file size (blocks, -f) unlimited file size (blocks, -f) unlimited file size (blocks, -f) unlimited
max locked memory  (kbytes, -I) 4 max locked memory  (kbytes, -I) unlimited max locked memory  (kbytes, -I) 4
max memory size (kbytes, -m) unlimited max memory size (kbytes, -m) unlimited max memory size (kbytes, -m) unlimited
open files (-n) 4096 open files (-n) 4096 open files (-n) 4096
pipe size (512 bytes, -p) 8 pipe size (512 bytes, -p) 8 pipe size (512 bytes, -p) 8
stack size (kbytes, -s) 10240 stack size (kbytes, -s) unlimited stack size (kbytes, -s) 10240
cpu time (seconds, -t) unlimited cpu time (seconds, -t) unlimited cpu time (seconds, -t) unlimited

max user processes
virtual memory

(-u) 7168
(kbytes, -v) unlimited

max user processes
virtual memory

(-u) 30207
(kbytes, -v) unlimited

max user processes
virtual memory

(-u) 7168
(kbytes, -v) unlimited

e cat /proc/sys/kernel/sem

0 RedHat

250 32000 32 128
0 SuSE

250 32000 32 128
o0 Miracle

256 32000 100 142
e cat /proc/sys/kernel/shmmax
o] 0S
2147483648
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4.3

431 REBEZEHDERTE
DBT-1

pgsal

$ cd $DBT1_HOME/scripts/pgsql
$ source set_run_env. sh
$ export LD_LIBRARY_PATH=/usr/local/pgsql/|ib

432 T—HBR—XDEM

43.2.1
DBT1 ITEM CUSTOMER
10000 1000
3GB
4.3.2.2
3.1 $DBT1_RAWDATA

pgsal /work/medium

pgsal

$ cd $DBT1_HOME/datagen
$ ./datagen -d PGSOQL -i 10000 -u 1000 -p $DBT1_RAWDATA

3GB
/tmp
/tmp

4.3.2.3
PostgreSQL pgsql

$ cd $DBT1_HOME/scripts/pgsql
$ ./build_db.sh “—c topip_socket=on” 0 0

build_db.sh DBT-1 PostgreSQL
e DBT1 DBT1
Jdrop_db.sh
. (./create_db.sh)
4-8

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



. (/create_tables.sh)

. (./load_db.sh)
. (/create_indexes.sh)
. (/create_fk.sh)
. (.1load_dbproc.sh)
. (/update_statisitics.sh)
load_db.sh
PostgreSQL version 8
4.3.2.4 DBT-1
DBT1 DBT1

$DBT1_HOME/data_collect/pgsql/run.config

e items:

e dcustomers: 2880%*< >

e dbhost:

e Cache: 0 — 1-

e xcache host:
e lcache_port: Port

e mconnection:

e server_ hostO:

e nserver_port0: dbdriver
o (_size0:

e 7 size0:

e rconnectionO:

e ydriver_host0: dbdriver

e vrateO: dbdriver /
e cusO: dbdriver

e zdurationO: dbdriver

e think timeO: dbdriver Think time Web

. jdriver_server_hostO: dbdriver

e kdriver_server_port0O: dbdriver
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. out_dir:

DBT-1 Web Web
Web
dbdriver Web <->AppServer
<->DBMS
4.3-1
4.3-1 DBT1

#

1|# database config

2|items 10000

3|gcustomers 2,880,000

4|dbhost localhost

5|bdbname DBT1

6|username pgsql

7|password pgsql

8|# cache config

9|cache 0
10|xcache host localhost
11]lcache port 9999
12|mconnection 10
13|# appServer config
14 |appserver 1
15|server host0 localhost
16 |nserver port0 9992
17|q size0 1000
18|a size0 1000
19|rconnection0 80
20|# dbdriver config
21 |ydriver hostQ localhost
22|vrate0 100
23|eus0 100
24 |zduration0 1200
25 |think time0 7.2
26 |jdriver server host0 localhost
27 |kdriver server port0 9992
28 |out dir /tmp
29|db param -C tcpip socket=on
30|redirect tmp 1
31|redirect xlog 1

DB

Think_time
eu
appServer DB

dbdriver appServer
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4.3.3 DBT-1 MET

4.3.3.1

PostgreSQL PostgreSQL
pgsql

$ pg_ctl stop
$ pg_ctl start

4.3.3.2 DBT-1
pgsql 4.3.1

$ cd $DBT1_HOME/data_col lect
$ ./dbt1_slave.pl

4.3.3.3 DBT-1
DBT-1 pgsql 4.3.1

$ cd $DBT1_HOME/data_col lect/pgsql
$ ./dbt1_master.pl -f run.config

-f
-f
4.2.3.3 PostgreSQL
False
4.4
4.4.1 ERITHROINE
run.config out_dir
BT
BT/ /sec
/sec
4.4-1
4-11
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4.4-1

db_stat/db_activity[n].out

BT

i oS CPU
config.txt DBT-1
| param.out PostgreSQL
run.meminfo0.out DBT-1
run.meminfol.out DBT-1
indexes.out DBT-1 PostgreSQL
run.iostat.out 10 iostat —d 60 man.iostat
run.vmstat.out 10 CPU vmstat 60 Man vmstat
result.mix.log BT
ips.csv 30 result.mix.log

n PostgreSQL

select * from pg_stat_activity;

postgresagl.conf TRUE
n PostgreSQL Cache select * from pg_stat database where
db_stat/db_load[n].out /0 datname="DBT3"
select relid, indexrelid, relname, indexrelname,
db_stat/index info[n] out - POStgrf/SgL idx blks_read, idx blks hit from
pg statio user indexes;
db_stat/indexes_scan[n].out n PostgreSQL select * from pg_stat user indexes;
select relname,pid, mode, granted from
db_stat/lockstats[n].out n PostgreSQL pg locks, pg class where relfilenode = relation;
n PostgreSOL select relid, relname, heap_blks_read,
db_stat/table_info[n].out Cache | /C? heap_blks_hit, idx_blks_read, idx_blks_hit from
pg statio user tables;
db_stat/table_scan[n].out n PostgreSQL select * from pg stat_user tables;
select * from pg_locks where transaction is
db_stat/tran_lock[n].out n PostgreSQL not NULL:
DBT-1 DBT-3 HTML
DBT-1 v2.1  PostgreSQL OSDL
messy
A==
442 REDEHR
° Web
Web AppServer
Web
[}
item 10000 customer 1000 3GB
10 item 100000 customer 10000
35GB
[ ]
HW
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PostgreSQL Buffer Cache Max Connection PostgreSQL

( HW +
DBT-1
e O0S
0S RedHat Miracle SuSE
4.2.2.1 SuSE  Kernel 2.6
Kernel2.4 Kernel 2.6
Kernel 2.6

443 BIEHRLER

Web
Web
443.1
44311
44312
item 10000 customer 1000 3GB
10 item 100000 customer 10000
35GB
PostgreSQL Buffer Cache Max Connection
PostgreSQL +DBT-1
BT /
eu : emulated user OS
RedHat DBT-1 run.config
eu
gcustomer 2880000 28800000
4.4-1
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70 10.000
i 41 9.000
60 1 8.000
550 - 41 7.000
40 L n 6000
1 5.000
30 14,000 ¢
20 1 3.000
-+ 2.000
10 1 1.000
0 Le—— 0.000
(e) o (e} (e} (e} (e}
(e») o o o o o
— [9V} < (o} [e 0] (@))
eu
4.4-1 eu RedHat
eu=600 BT/ 60
eu=600 2.84 6
10
4.4-2
35 400.000
3 | 1 350.000
~ 25 | 1 300.000
m 1 250.000
2 r —.—
1 200.000
1.5 - ——
1 150.000
1 1 100.000
05 | 1 50.000
O | | | | | OOOO
o (e») (e} (e) (e») o
o o o o (e») o
— N <t (o) o 0) (@)
eu
4.4-2 eu RedHat
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eu=100 21.9
80 eu
44313
3GB
400 PostgreSQL
eu=600 vmstat
vmstat
b1 block read /sec bo block write / sec us user CPU
sy system CPU id CPU wa CPU IOWAIT
CPU 70 wa 3%
CPU/IO
14000 100
1{ 90
12000 |
1 80
10000 | 1 70
4 60 —=—bi
8000 | ——ho
—e— US
1 50 % ‘?
|
o 6000 | 40 e
4000 | 130
1{ 20
2000 |-
{10
0 0
1 2 3 4 5 6 7 8 9 100 11 12 13 15 16 17 18 19 20 21
4.4-3 eu=600 vmstat RedHat
wa 90%
eu=100 4.4-5
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CPU/IO

14000 100
1 90
12000
1 80
10000 |

- 8000
o 6000 f ©
4000 /
2000 |
0
1 2 3
4.4-4 eu=600 vmstat RedHat
DB DB
4.43.2
44321
44322
BT

Buy Request Best Sellers
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4.4.3.1 eu 600

Interaction %6 Avg. Response Time (s)
Admin Confirm 0.08 2.029
Admin Request 0.1 1. 948
Best Sellers 5.1 6. 196
Buy Confirm 1.13 3.052
Buy Request 2.48 3.637
Customer Registration 2.91 0
Home 16.79 1.95
New Products 5.02 6.194
Order Display 0.69 2.125
Order Inquiry 0.76 1. 811
Product Detail 16.73 1.898
Search Request 19.92 0
Search Results 16.82 b.816
Shopping Cart 11.48 3.124
4.2.3.3 PostgreSQL postgresql.conf
TRUE postgresqgl.conf
stats_reset _on_server_start TRUE PostgreSQL
DBT-1 DBT-1
db_stat/table_scan[n].out Item seq_scan
shopping_cart shopping_cart_line
idx_scan 0
Buy Request  Best Sellers SQL DBT-1
($DBT1_HOME/storedproc/pgsql )
SQL DB
e item i_subject VARCHAR
1_subject WHERE

i_subject ='MYSTERY' SELECT item
) shopping_cart shopping_cart_line

Primary Key

DBT-1 PostgreSQL
4-17
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(analyze table )

0
PostgreSQL
postgresql.conf
random_page_cost
DBT-1
analyze table shopping_cart; analyze table shopping_cart_line;
DBT-1
Primary Key
DBT-1 db_stat/table_scan[n].out

item shopping_cart

shopping_cart_line

postgresql.conf HW
AppServer  PostgreSQL HW
DB
4.4-2
4.4-2 PostgreSQL
postgresql.conf
max_connections 100 100
shared buffers (8KB each) 1,000 131,072
sort mem (KB) 1,024 15,146
random page cost 4 2
deadlock timeout (millisec) 1,000 100,000
44323
item 10000 customer 1000 3GB
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DBT-1
BT /
4.4-5 0S RedHat DBT-1
run.config 4.4.3.1

120 9.000
-1 8.000
100
\\ -4 7.000
E 80 r 1 6.000
-4 5.000 —a—
60 1 4.000 ——
40 -4 3.000
=4 2.000
20 -4 1.000
0 ——e——o 0.000
o o o o o o o
o o o o o o o
— AN < [{o] (o)) N <
— —
eu
4.4-5 eu RedHat
eu=600 BT/ 60
2.84 eu=900 BT/ 99
1.78
RedHat eu=600
Interaction %6 Avg. Response Time (s)
Admin Confirm 0.09 0.062 (2.029)
Admin Request 0.1 0.046 (1.948)
Best Sellers 5.09 0.185 (6.196)
Buy Confirm 1.16 0.057 (3.052)
Buy Request 2.56 0.075 (3.637)
Customer Registration 2.99 0 (0)
Home 16. 64 0.035 (1.95)
New Products 4.93 0.179 (6.194)
Order Display 0.65 0.092 (2.125)
Order Inquiry 0.74 0.043 (1.811)
Product Detail 16.79 0.016 (1.898)
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Search Request 19.9 0 (0)

Search Results 16.88 0.311 (5.816)
Shopping Cart 11.48 0.057 (3.124)
10 item 100000
customer 10000 4.4-6
12 90.000
1 80.000
10
1 70.000
~N
E 8 r 1 60.000
6 | 1 50.000 -
1 40.000 ——
4 + 1 30.000
> | 1 20.000
1 10.000
0 0.000
100 200 400 600 800 900
eu
4.4-6 eu RedHat
eu=100 3BT/ 21.9
eu=100 8.7BT/ 3.34
44324
4.4.3.1
3GB 400
PostgreSQL SQL

Buy Request

4.4-7
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Buy Request

12
10 +
8
6 —— Tuned EU=900
—— Default EU=900

N

4
| i 'k ‘ w
WMMH“MMMM] Alﬂ "hl“lmd IIII ks b Lo “l Ll ”A Lt all Il L “m.f’ﬂ il bl ‘Ilm]m L nJLn L .Jmll.‘\.‘ nd ()

1 219 437 655 873 1091 1309 1527 1745 1963 2181
n

o

4.4-7 Buy Request

DBT-1 PostgreSQL
DBT-1
shopping_cart
shopping_cart_line Primary Key
DBT1
PostgreSQL vacuum
PostgreSQL
DBT-1 PostgreSQL
autovacuum vacuum
dbdriver dbt1_slave.pl

$PGBINS/pg_autovacuum -s 10 -S 2 ... [other arguments]

other argument
-v 1000
-V 2
-a 100
-A4
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Item

4.4.3.3

44331
Kernel 2.6

44332

2.6

Miracle

shopping_cart*

-a 100
4
DBT-1 Search Results
item 1_title LIKE "%"| | _i_title]| | "%"
DBT-1 item
item
Disk I/0
Kernel
OS Kernel 2.4 0S
PostgreSQL
RedHat Miracle Kernel 2.4 SuSE Kernel
RedHat SuSE
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120 9.000
4 8.000
100
< 1 7.000
K80 | 4 6.000
1 5.000
60 1 4000
40 | 1 3.000
1 2.000
20 1 1.000
0 Le—e—e 0.000
o o o o o o o
o o o o o o o
— (q\] < (o) » AN <t
— —
eu
4.4-8 eu RedHat
120 2500
100 - 12,000
= go |
@ 4 1500
60 |
1 1.000
40
20 | ] 0500
0 ‘ 0.000
o o o o o o
o o o o o o
— (q\] < [(o] [e0] D
eu
4.4-9 eu SuSE
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120 2.500
100 - 1 2.000
'> 80
@ 4 1500
—.—
60
1 1.000
40
20 L 1 0500
0 : : 0.000
O o o o o o
© © © ©o o o
— (q\] < (e} (e 0] D
eu
4.4-10 eu Miracle
RedHat SuSE BT/ eu=800 RedHat 100.7
SuSE 98.5BT/ Miracle 97.8BT/ RedHat 0.60
SuSEO0.77 Miracle0.828
RedHat>SuSE>Miracle
1I/0
10 100.000
9 r 41 90.000
8 -1 80.000
s 7 r - 70.000
@ g 1 60.000
=
5 r -1 50.000
4 r 1 40.000
3 r 41 30.000
2 r -1 20.000
1 r -1 10.000
0 0.000
4.4-11 eu RedHat
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12 90.000
-1 80.000
10 41 70.000
~
E 8 r 1 60.000
6 | 71 50.000 —-—
-1 40.000 ——
4 r -1 30.000
5 | 1 20.000
-1 10.000
0 0.000
o o o o o o
S &6 & & o o
4 & ¥ © ©® o
eu
4.4-12 eu SuSE
12 90.000
-1 80.000
10 -1 70.000
~
'c_n 8 1 60.000
6 | 71 50.000 —-—
1 40.000 ——
4 r 41 30.000
5 | -1 20.000
41 10.000
0 0.000
o o o o o o
S © © © © o
4 & ¥ © © &
eu
4.4-13 eu Miracle
SuSE>Miracle>RedHat
SuSE  Miracle SuSE RedHat
SuSE
4-25

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



44333

Kernel 2.6
SuSE Kernel 2.4 0S
Kernel 2.6 RedHat Miracle
RedHat Miracle Kernel2.6
eu=100 RedHat 4.4-14 Miracle 4.4-15
4.4-16 SuSE vmstat
CPU IOWAIT
Kernel
CPU/IO
14000 100

1 90
12000
1 80

10000

—=—Di
—e—ho
—e—us
Sy
id
—¥%—wa

CPU

2000 F

2Ny
\V

0 L L P S S SR N BTN O oy - ST SR

1 2 3 4 5 6 7 8 9 10 11 12

4.4-14 eu=100 vmstat RedHat
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CPU/IO

14000 100
{90
12000 |
180
10000 | 170
160
8000 |-
{50
6000 |-
o 140
4000 | 130
120
2000 |-
{10
0 S S S SRR I
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
4.4-15 eu=100 vmstat Miracle
CPU/IO Miracle
16000 100
1 90
14000 |
1 80
12000 |
{70
10000 |
1 60
~
8000 |- \ 1{ 50
e 1 40
6000 |-
{30
4000 | \
‘/ {20
2000 | \
V {10
W)

4.4-16 eu=100

vmstat SuSE
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4.5

DBT1
OSDL

DBT1

Vacuum

DBT1

PostgreSQL
DBT-1 v2.1

HW DBT-1

GB GB
HwW GB

HW

PostgreSQL

DBT-1 PostgreSQL 7.4.6
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5 DBT-1 RDBMS

5.1

RDBMS

RDBMS RDBMS

Web
RDBMS/ RDBMS
OSDL DBT-1 RDBMS 2004
12 RDBMS
Oracle 91 RDBMS
DBT-1 PostgreSQL 7.4.x
RDBMS RDBMS
PostgreSQL  Oracle
5.2 5.3
5.2
5.3

5.2 RDBMS
521 R—T 4 2T A
2004 12 DBT-1 v2.1 PostgreSQL7.4.x Oracle9i

PostgreSQL

OSDL SAPDB PostgreSQL
RDBMS PostgreSQLL. MaxDB/SAPDB
DBT-1 MaxDB DBT1 v2.1 PostgreSQL7.4.x
RDBMS
DBT-1 MaxDB PostgreSQL Oracle

DBT-1 TODO
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522 BEHE

PL/PGSQL DB
/ C
DB PostgreSQL LIBPQ
3 DBT-1
PL/PGSQL Oracle
SQL PL/SQL
5.2.4 PL/PGSQL-Oracle PL/SQL
DB LIBPQ OCI
Oracle Call Interface OCI
Windows ODBC OLE
PostgreSQL
2 1 RDBMS
PostgreSQLL.  RDBMS
RDBMS
DBT-1 PostgreSQL Oracle
STATSPACK Oracle
2 DBT1
0S
5.3
5.2.3 {EIEEH
5.2-1 [OraVersion]
DBT-1 Oracle 109

2 5
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5.2-1 DBT-1 Oracle

[OraVersion]: Makefile 44
[OraVersion]/appServer: Makefile 74
[OraVersion]/appServer/appServer.c 573
[OraVersion]/appServer/app threadpool.c 320
[OraVersion]/cache: Makefile 49
[OraVersion]/cache/cache.c 764
[OraVersion]/common: Makefile 13
[OraVersion]/data collect/analyzeBT pl 80
[OraVersion]/data collect/dbtl slave.pl 424
[OraVersion]/data collect: oracle 0
[OraVersion]/data collect/oracle: dbtl.1way.conf 27
[OraVersion]/data collect/oracle: dbtl master.pl 1039
[OraVersion]/data collect/oracle: get config.sh 85
[OraVersion]/data collect/oracle: run.config 31
[OraVersion]/data collect/sys stats.sh 93
[OraVersion]/datagen: Makefile 16
[OraVersion]/datagen/main.c 1127
[OraVersion]/dbdriver: Makefile 58
[OraVersion]/dbdriver/eu.c 1956
[OraVersion]/dbdriver/main.c 333
[OraVersion]/include/app threadpool.h 55
[OraVersion]/include/db.h 47
[OraVersion]/include/eu.h 103
[OraVersion]/include: oci interaction.h 48
[OraVersion]/include: oci interaction admin confirm.h 22
[OraVersion]/include: oci interaction admin request.h 21
[OraVersion]/include: oci interaction best sellers.h 49
[OraVersion]/include: oci interaction buy confirm.h 154
[OraVersion]/include: oci interaction buy request.h 169
[OraVersion]/include: oci interaction debug.h 27
[OraVersion]/include: oci interaction home.h 35
[OraVersion]/include: oci interaction new products.h 226
[OraVersion]/include: oci interaction order display.h 48
[OraVersion]/include: oci interaction order inquiry.h 21
[OraVersion]/include: oci interaction product detail.h 23
[OraVersion]/include: oci interaction search request.h 24
[OraVersion]/include: oci interaction search results.h 658
[OraVersion]/include: oci interaction shopping cart.h 45
[OraVersion]/interfaces: Makefile 13
[OraVersion]/interfaces/db.c 203
[OraVersion]/interfaces: oci 0
[OraVersion]/interfaces/oci: Makefile 41
[OraVersion]/interfaces/oci: oci interaction.c 138
[OraVersion]/interfaces/oci: oci interaction admin confirm.c 177
[OraVersion]/interfaces/oci: oci interaction admin request.c 100
[OraVersion]/interfaces/oci: oci interaction best sellers.c 1157
[OraVersion]/interfaces/oci: oci interaction buy confirm.c 545
[OraVersion]/interfaces/oci: oci interaction buy request.c 656
[OraVersion]/interfaces/oci: oci interaction home.c 83
[OraVersion]/interfaces/oci: oci interaction new products.c 705
[OraVersion]/interfaces/oci: oci interaction order display.c 976
[OraVersion]/interfaces/oci: oci interaction order inquiry.c 60
[OraVersion]/interfaces/oci: oci interaction product detail.c 136
[OraVersion]/interfaces/oci: oci interaction search request.c 69
[OraVersion]/interfaces/oci: oci interaction search results.c 718
[OraVersion]/interfaces/oci: oci interaction shopping cart.c 816
[OraVersion]: make.common 56
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[OraVersion]/scripts: oracle 0
[OraVersion]/scripts/oracle: create dbtl schema.sh 50
[OraVersion]/scripts/oracle: create fk.sh 5
[OraVersion]/scripts/oracle: create fk.sql 22
[OraVersion]/scripts/oracle: create indexes.sh 5
[OraVersion]/scripts/oracle: create indexes.sql 10
[OraVersion]/scripts/oracle: create sequence.sh 5
[OraVersion]/scripts/oracle: create tables.sh 5
[OraVersion]/scripts/oracle: create tables.sgl 22
[OraVersion]/scripts/oracle: delete dbtl schema.sql 51
[OraVersion]/scripts/oracle: load address.ctl 13
[OraVersion]/scripts/oracle: load author.ctl 12
[OraVersion]/scripts/oracle: load cc xacts.ctl 15
[OraVersion]/scripts/oracle: load country.ctl 10
[OraVersion]/scripts/oracle: load customer.ctl 23
[OraVersion]/scripts/oracle: load db.sh 75
[OraVersion]/scripts/oracle: load dbproc.sh 9
[OraVersion]/scripts/oracle: load item.ctl 28
[OraVersion]/scripts/oracle: load orders.ctl 17
[OraVersion]/scripts/oracle: load order line.ctl 12
[OraVersion]/scripts/oracle: set run env.sh 17
[OraVersion]/storedproc: oracle 0
[OraVersion]/storedproc/oracle: addToSC.sal 89
[OraVersion]/storedproc/oracle: admin confirm.sgl 81
[OraVersion]/storedproc/oracle: admin request.sql 50
[OraVersion]/storedproc/oracle: best sellers.sgl 678
[OraVersion]/storedproc/oracle: best sellers new.sql 686
[OraVersion]/storedproc/oracle: buy confirm.sal 456
[OraVersion]/storedproc/oracle: buy request.sql 687
[OraVersion]/storedproc/oracle: createSC.sql 52
[OraVersion]/storedproc/oracle: DigSyl.sqgl 68
[OraVersion]/storedproc/oracle: getCustinfo.sgl 101
[OraVersion]/storedproc/oracle: getCustName.sql 36
[OraVersion]/storedproc/oracle: getPromolmages.sgl 87
[OraVersion]/storedproc/oracle: getPromolmages Id.sql 34
[OraVersion]/storedproc/oracle: getPromolmages Thumbnail.sgl 34
[OraVersion]/storedproc/oracle: getSCDetail.sgl 379
[OraVersion]/storedproc/oracle: getSCSubTotal.sql 44
[OraVersion]/storedproc/oracle: home.sgl 70
[OraVersion]/storedproc/oracle: InsertCust.sql 111
[OraVersion]/storedproc/oracle: new products.sgl 677
[OraVersion]/storedproc/oracle: ora type pkg.sql 13
[OraVersion]/storedproc/oracle: order display.sql 516
[OraVersion]/storedproc/oracle: order inquiry.sql 35
[OraVersion]/storedproc/oracle: product detail.sgl 76
[OraVersion]/storedproc/oracle: refreshSC.sal 45
[OraVersion]/storedproc/oracle: search results author.sql 695
[OraVersion]/storedproc/oracle: search results subject.sal 684
[OraVersion]/storedproc/oracle: search results title.sql 681
[OraVersion]/storedproc/oracle: shopping cart prc.sgl 379
[OraVersion]/storedproc/oracle: updateSC.sql 87
[OraVersion]/storedproc/oracle: Installprocedure.sql 39
[OraVersion]/tools: Makefile 37
[OraVersion]/tools/interaction test.c 1317
[OraVersion]/wgen: Makefile 61
109 25021
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5.2.4 PL/PGSQL—Oracle PL/ISQL #4414 K54 >

PL/SQL — PL/pgSQL

PL/pgSQL PL/SQL

5.2.4.1 SET
e PL/pgSQL

‘ ¥set AUTOCOMMIT off

e PL/SQL

| set AUTOCOMMIT off

5.2.4.2 CREATE OR REPLACE FUNCTION
e PL/pgSQL
PostgreSQL (OUT,INOUT )
e PL/SQL
Oracle IN,OUT,INOUT

5.2.4.3 FROM SELECT ( )

e PL/pgSQL
PostgreSQL SELECT FROM

‘SELECT getSCSubTotal (_sc_id) INTO sc_subtotal;

e PL/SQL
Oracle FROM FROM DUAL

‘SELECT getSCSubTotal (p_sc_id) INTO sc_subtotal FROM dual;

5.24.4 (RAISE EXCEPTION)

e PL/pgSQL
PostgreSQL RAISE EXCEPTION(" %", )
I%V

‘ RAISE EXCEPTION "’ itemcount (%) > 100" ', _itemcount;

. PL/SQL
Oracle RAISE_APPLICATION_ERROR( .
) Cl1
| RAISE_APPLICATION_ERROR (-20000, " itemcount (' || itemcount || ') > 100");

55
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5.2.45 CREATE OR REPLACE FUNCTION

e PL/pgSQL
PostgreSQL RETURNS numeric(10,0)
« PL/SQL
"RETURN" RETURN numeric

5.2.4.6 CREATE OR REPLACE FUNCTION
e PL/pgSQL
PostgreSQL AS' ' LANGUAGE 'plpgsql’;
e PL/SQL
IS / show errors;

(show errors )

5.2.4.7 SQL NOT FOUND

e PL/pgSQL
PostgreSQL IF FOUND , IF NOT FOUND

e PL/SQL
(1 refcur%FOUND WHILE refcur%FOUND
LOOP
2 SELECT IF SQLCODE =0, IF SQLCODE =100
3 SQL FOUND,NOT
FOUND

5.2.4.8 NOW()
e PL/pgSQL

o PL/SQL
CURRENT_TIMESTAMP

5.2.4.9
e PL/pgSQL
PostgreSQL
a ‘=nextval("xxxxx")
e PL/SQL
Oracle SQL
select xxxxx. NEXTVAL INTO a FROM DUAL

5.2.4.10

e PL/pgSQL
PostgreSQL "%"
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‘d =d % base;

e PL/SQL

d :=d MOD p_base;
Xli\
d :=MOD( d, p_base );

52411 SQL

e PL/pgSQL
PostgreSQL i

SELECT _c_discount: :NUMERIC (5, 2),
_sc_sub_total : :NUMERIC (17, 2),
INTO rec;

RETURN rec;”

e PL/SQL

cast(xxx as NUMERIC(5,2)) rec curl% ROWTYPE;

from dual

5.2.4.12 RECORD
e PL/pgSQL
PostgreSQL RECORD
e PL/SQL

Oracle

‘ CREATE OR REPLACE PROCEDURE admin_confirm( - - = - - ) AS

OUT RECORD
SELECT INTO OUT

5.2.4.13

e PL/pgSQL
PostgreSQL CREATE
TEMP TABLE SELECT
e PL/SQL
Oracle PL/SQL CREATE
EXECUTE IMMEDIATE CRATE TABLE INSERT SELECT
CREATE TABLE

EXECUTE IMMEDIATE (CREATE GLOBAL TEMPORARY TABLE - - -);
EXECUTE IMMEDIATE (INSERT INTO - - - SELECT - - -);
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5.24.14

PL/pgSQL

PostgreSQL NUMERICI]
PL/SQL

PACKAGE

create or replace package ora type pkg is

TYPE typ_i_id_array 1S TABLE OF NUMBER (10,0) INDEX BY BINARY_INTEGER;
TYPE typ_qty_array IS TABLE OF NUMBER(3,0) INDEX BY BINARY_INTEGER;
end;

5.2.4.15

PL/pgSQL

PostgreSQL _C_Expire = now() + "02:00";
PL/SQL

Oracle

‘ p_C Expire := GCURRENT_TIMESTAMP+ 02:00;

PLS-00307: '+

‘ SELECT CURRENT_TIMESTAMP + 2/24 into p_C_Expire from dual;

5.2.4.16 OCIBindByName()

OCI
OCIBindByName() ouT

OUT longlong

char LONGLONG_MAXLEN (21) SQLT_STR atoll()

longlong

OUT char

char SQLT_AVC strcpy  char

OUT  varchar2

char SQLT_STR strcpy  varchar2

OUT  duble

double SQLT_FLT duble

OUT date

char 10 SQLT_STR strcpy char
5-8
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5.2.4.17

C OCI
OCIBindByName()
OCIBindByPos() OCIBindByPos()
[ORAVRESION]/interfaces/oci/oci_interaction_shopping_cart.c

Type Oracle ora_type_pkg.sql

create or replace package ora_type_pkg

is

—— for shopping_cart

TYPE typ_i_id_array IS TABLE OF NUMBER(10,0) INDEX BY BINARY_INTEGER;
TYPE typ_aty_array IS TABLE OF NUMBER(3,0) INDEX BY BINARY_INTEGER;
end;

/

Shopping_cart
shopping_cart_prec.sql

CREATE OR REPLAGE PROCEDURE shopping_cart_prc (

C_ID

p_sc_id IN NUMBER,

p_itemcount IN NUMBER,

p_add_flag IN NUMBER,

p_i_id IN NUMBER,

p_pp_i_id IN NUMBER,

p_i_id_array IN ora_type_pkg. typ_i_id_array, <-Ee5l
p_aty_array IN ora_type_pkg. typ_qty_array, <-E23l
t_sc_id OUT NUMBER,

i temcount OUT NUMBER,

pp_i_id1 OUT NUMBER,

oci_interaction_shopping_cart.h

#ifndef _OCI_INTERACTION_SHOPPING_CART_H
#define _OCI_INTERACTION_SHOPPING_CART_H

#include <oci_interaction. h>

#tdefine STMT_SC “BEGIN shopping_cart (“¥

“:c_id, :p_sc_id, :p_itemcount, :p_add_flag, :p_i_id, "¥

59
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“ip_pp_i_id, :p_i_id_array, :p_qgty_array, "¥
“:t_sc_id, :itemcount, ¥

“ipp_i_idl, cpp_i_t1, :pp_i_id2, :pp_i_t2, :pp_i_id3, :pp_i_t3, :pp_i_id4, :pp_i_t4, :pp_i_id5, :pp_i_tb, ¥

C oci_interaction_shopping_cart.c

#include <oci_interaction_shopping_cart. h>

int execute_shopping_cart (struct db_context_t *dbc, struct shopping_cart_t *data) {

int i;

static 0CIStmt *stmthp; /* Statement Handle */
static 0CIBind *bndp[140]; /* Bind Handle */

sb2 *ind;

ub4 retent1=20;

if (checkerr (dbc->errhp, 0CIBindByName (stmthp,
(0CIBind ) &bndp[5],
dbc->errhp, (OraText *)“:p_pp_i_id”, strien(":p_pp_i_id"),
(dvoid *)&p_pp_i_id, sizeof (p_pp_i_id),

SQLT_INT, 0,0,0,0, 0, 0CI_DEFAULT), FUNC_LABEL_13) != OK) { return ERROR; }
if (checkerr (dbc->errhp, 0CIBindByPos (stmthp, (OCIBind *x*) &bndp[6], \
dbc—>errhp, 7, (dvoid *)p_i_id_array, sizeof (p_i_id_array[0]),

SQLT_INT, 0, 0, 0, SHOPPING_CART_ITEMS_MAX, (ub4 *)&retcnt1, OCI_DEFAULT),
FUNC_LABEL_13) != OK) { return ERROR; }

if (checkerr (dbc->errhp, 0CIBindByPos (stmthp, (0CIBind **)&bndp[7],
dbc—>errhp, 8, (dvoid *)p_aty_array, sizeof (p_qgty_array[0]),
SQLT_INT, 0, 0, 0, SHOPPING_CART_ITEMS_MAX, (ub4 *)&retcnt1, OCI_DEFAULT),
FUNC_LABEL_13) !'= OK) { return ERROR; }

[ ]
o dbc->errhp 7 8 ( )
e SHOPPING_CART_ITEMS_MAX
o &retentl
5.2.4.18

ORACLE OCI
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5.2.4.19
e PL/pgSQL

‘digits :=d / base;

digits
Oracle
e PL/SQL
digits := FLOOR( d / base );
digits := TRUNC( d / base );
5.3
53.1 YRTLER
5.3-1
5.3-1
Dell PowerEdge4600
Xeon 2.40GHz 2CPU
12Gbyte( grub.conf 4GB )
UltraSCSI320 72GB 8
Oracle
PostgreSQL7.4.x 5.3-2
RAIDO Read/Write
60MB/s Raid
Read/Write 5MB/s
5.8-2
72GB / 20GB
swap 2GB
72GB /work
72GB*6  RAIDO | /data
5-11
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532 A1 VRA k=L

5.3.2.1 Linux Oracle

Oracle9i
O] OS OS
Oracle Metalink Oracle
Oracle Oracle 9i Database Release2 (9.2.0.4.0)
0S RedHat EL3 Miracle Asian Linux v3.0 SuSE ES9

5.3.2.2 DBT-1
dbt1-v2.1-ora-1.0
53221
dbt1-v2.1-ora-1.0
o Linux dbtlsi
/home/dbtlsi/

e dbtl-v2.1-ora-1.0.tar.gz /home/dbtlsi/

e Oracle Database Configuration Assistant Oracle Net8 Configuration
Assisitant SID=dbtl Oracle TNS
Lisnter

53222 Linux
Linux root
‘ # useradd dbtlsi -d /home/dbtlsi -g [Oracle DEEEHE Y IL—T]
[Oracle ] Oracle
/home/dbt1si/.bash_profile
<EREHI>

ORACLE_BASE=/home/oracle

ORACLE_HOME=$0RACLE_BASE/product/9.2.0

ORACLE_SID=dbt1

NLS LANG=Japanese Japan. JA16EUCT |LDE
ORA_NLS33=$0RACLE_HOME/ocommon/n|s/admin/data

PATH=$PATH: $ORACLE_HOME/bin

ORACLE_DOC=$0RACLE_HOME/doc
CLASSPATH=$0RACLE_HOME/JRE : SORACLE_HOME/ j | ib: $ORACLE_HOME/rdbms/j1ib
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CLASSPATH=$CLASSPATH: $ORACLE_HOME/network/jlib

CLASSPATH=$CLASSPATH: $ORACLE_HOME/ jdbc/1ib/classes12. zip
CLASSPATH=$CLASSPATH: $ORACLE_HOME/ jdbc/1ib/nls_charasetl12. zip

LD_L IBRARY_PATH=$LD_L IBRARY_PATH: $ORACLE_HOME/ | ib

LD_L IBRARY_PATH=$LD_L IBRARY_PATH: $ORACLE_HOME/ctx/| ib:$ORACLE_HOME/ jdbc/Iib

export PATH ORACLE_BASE ORACLE_HOME ORACLE_SID NLS_LANG ORA_NLS33
export ORACLE_DOC CLASSPATH LD_LIBRARY_PATH

53.2.2.3 Oracle

DBT-1 Oracle dba
sqlplus

sqlplus> connect sys/[sys ®/SX 77— K] as sysdba

sqlplus> startup;

sqlplus> create user dbtl identified by dbt1 default tablespace [T 274/ kT
— S RMEEA]

salplus> grant dba to dbtl;

53224 Oracle DBT-1
dbt1si /home/dbt1si/ Oracle DBT-1 tar
dbt1-v2.1-ora-1.0.tar.gz tar /tmp
$cd”
$ tar xfz /tmp/dbt1-v2. 1-ora-1.0. tar. gz
make (/home/dbt1si/dbt1-v2.1/make.common)
$ORACLE_HOME= /home/oracle/product/9.2.0
$ORACLE_HOME /home/oracle/product/9.2.0
$ORACLE_HOME
make make install PostgreSQL DBT-1
configure /home/dbt1si/dbt1-v2.1 make
configure
$ cd “/dbtisi
$ make
$ make install
DBT-1
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5.3.3 IN\TA—HZDHTE

53.3.1.1 grub

12GB I1A32 PC
RDBMS DB
letc/grub.conf (mem) GB
5.3.3.2 Oracle
Oracle DBT1
Oracle 91 sqlplus
Oracle8i $ORACLE_HOME/dbs/spfiledbtl.ora
5.3-3
5.3-3 Oracle
max Session 335
db cache size 25165824
sort area size 524288
db cache advice ON
db writer processes 1
log buffer 524288
log parallelism 1
open cursors 300
processes 150
sga max size 135337420
shared pool size 83886080
pga aggregate target 25165824
object cache optimal size 102400
DBMS Sqlplus

sqlplus> connect sys/[sys M/SNX 7 — K] as sysdba
sglplus> shutdown
sglplus> startup

53.3.3 OS
0S
(m) 4096
5.2-1 ulimit —a
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5.3-4 ulimit -a

RedHat EL AS3 SuSE ES9 Miracle Asian Linux
core file size (blocks, -c) 0 core file size (blocks, -c) 0 core file size (blocks, -c) 0
data seg size (kbytes, -d) unlimited data seg size (kbytes, -d) unlimited data seg size (kbytes, -d) unlimited
file size (blocks, -f) unlimited file size (blocks, -f) unlimited file size (blocks, -f) unlimited
max locked memory  (kbytes, -I) 4 max locked memory  (kbytes, -I) unlimited max locked memory  (kbytes, -1) 4
max memory size (kbytes, -m) unlimited max memory size (kbytes, -m) unlimited max memory size (kbytes, -m) unlimited
open files (-n) 4096 open files (-n) 4096 open files (-n) 4096
pipe size (512 bytes, -p) 8 pipe size (512 bytes, -p) 8 pipe size (512 bytes, -p) 8
stack size (kbytes, -s) 10240 stack size (kbytes, -s) unlimited stack size (kbytes, -s) 10240
cpu time (seconds, -t) unlimited cpu time (seconds, -t) unlimited cpu time (seconds, -t) unlimited

max User processes
virtual memory

(-u) 7168
(kbytes, -v) unlimited

max user processes
virtual memory

(-u) 30207
(kbytes, -v) unlimited

max user processes
virtual memory

(-u) 7168
(kbytes, -v) unlimited

cat /proc/sys/kernel/sem
0 RedHat EL AS3
250 32000 100 128
0 SuSE ES9
1250 32000 100 256
0 Miracle Asian Linux
256 32000 100 142
cat /proc/sys/kernel/shmmax
0 RedHat ELAS3 SuSE ES9
2147483648
0 Miracle Asian Linux
1717986918
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5.4

541 T—AXR—XDER

54.1.1
DBT-1 ITEM CUSTOMER
10000 1000
3GB
541.2
3.1 $DBT1 RAWDATA

dbt1si /work/medium

dbt1si

$ cd “/dbt1-v2.1/datagen
$ ./datagen -d ORACLE -i 10000 -u 1000 -p $DBT1_RAWDATA

3GB
/tmp
/tmp
sql datagen

‘$ Is -1 /home/dbtisi/dbt1-v2.1/scripts/oracle/create_sequence. sql

5.4.1.3

DBT-1
/home/dbt1si/dbt1-v2.1/scripts/oracle/set_run_env.sh

export ORA_USER=dbt1
export ORA_PASS=dbt1
export ORA_SID=dbt1
export ORA_LOAD_LOGPATH=/tmp
export ORA_LOAD_ERRPATH=/tmp
export ORA_LOAD_DATAPATH=/tmp
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export DBT1_PERL_MODULE=/home/dbt1si/dbt1-v2. 1/per Imodules

~/dbt1-v2.1/scripts/oracle/
e create_tables.sql

e create_indexes.sql
SQL Storage

dbtlsi
OK

$ cd /home/dbt1si/dbt1-v2. 1/scripts/oracle
$ ./create_dbt1_schema. sh

SQL delete_dbtl_schema.sql
sqlplus @delete_dbt1l_schema

$ salplus dbt1/dbt1@dbt1

SQL*Plus: Release 9.2.0.4.0 - Production on A Dec 27 19:57:10 2004

Copyright (c) 1982, 2002, Oracle Corporation. All rights reserved.

Oracle9i Enterprise Edition Release 9.2.0.4.0 — Production
With the Partitioning, OLAP and Oracle Data Mining options
JServer Release 9.2.0.4.0 - Production

[CHEEf SN FE LI,

SQL> @delete_dbt1_schema. sql

542 DBT-1/85 A —& DEFE
DBT-1 DBT-1
$DBT1_HOME/data_collect/oracle/run.config

PostgreSQL bdbname username

password Oracle SID
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54-1 DBT1

#

1|# database config

2|items 10000

3|gcustomers 2,880,000

4|dbhost localhost

5|bdbname DBT1

6|username pgsql

7|password pgsql

8|# cache config

9|cache 0
10|xcache host localhost
11|lcache port 9999
12|mconnection 10
13|# appServer config
14|appserver 1
15|server _host0 localhost
16|nserver port0 9992
17| size0 1000
18|a size0 1000
19 |rconnectionQ 80
20|# dbdriver config
21 |ydriver host0 localhost
22|vrate0 100
23|eus0 100
24 |zduration0 1200
25 think time0 72
26 |jdriver server host0 localhost
27 |kdriver server port0 9992
28|out_dir /tmp
29|db param -C tcpip socket=on
30|redirect tmp 1
31|redirect xlog 1

DBT-1 Web Web
Web
dbdriver Web <->AppServer
<->DBMS
5.4-1
DB
Think time q_size0 7_size0
eu
appServer DB DBT-1
dbdriver appServer
dbname Oracle SID PostgreSQL
PostgreSQL DBT-1
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dbname username password
dbt1

<>

$ . /appCache ——host |ocalhost ——dbname dbt1 —username dbt1 —password dbt1 ——port
9999 —db_connection 10 —item_count 1000

$ ./appServer —host localhost -—dbname dbt1 --user dbtl -password dbt1
——server_port 9992 —db_connection 20 —txn_qg_size 100 —txn_array_size 100
—ijtem_count 1000 —access_cache —cache_host localhost —cache_port 9999

$ ./dbdriver --server_name localhost --port 9992 —item_count 1000
—customer_count 8640 —emulated_users 100 —rampup_rate 60 —think_time 1.6
——duration 900

5.4.3 DBT-1 ME1T

5.4.3.1

ORACLE DBT-1
Oracle
dbt1si sqlplus

sqlplus> connect sys/[sys M/SXJ— K] as sysdba
sglplus> startup;

TNS

‘$ Isnrct| start

5.4.3.2 DBT-1
dbtlsi

$ cd “/dbt1-v2.1/data_col lect
$ ./dbt1_slave.pl

5.4.3.3 DBT-1
DBT-1 dbtlsi

$ od ~/dbt1-v2. 1/data_col lect/oracle
$ ./dbt1_master.pl -f run.config

-f
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5.5

55.1 EITHEDINE

PostgreSQL run.config out_dir
PostgreSQL DB
/tmp db_stat 1ipcs
BT
BT/ /sec  web
/sec 5.5-1
5.5-1
BT
) 0s CPU
config.txt DBT-1
param.out PostgreSQL
run.meminfo0.out DBT-1
run.meminfol.out DBT-1
indexes.out DBT-1 PostgreSQL
run.iostat.out 10 iostat —d 60 man.iostat
run.vmstat.out 10 CPU vmstat 60 Man vmstat
result.mix.log BT
ips.csv 30 result.mix.log
DBT-1 Oracle
HW
DBT-1  dbdriver eu

dbdriver

appServer Think Time
RedHat eu=2000
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6 DBT-3 PostgreSQL

6.1
DBT-3
DBT-3 1.5 PostgreSQL7.4.6  8.0.0betab
DBT-3 6.1.1 OSDL-DBT-3
DBT-3
DBT-3
DBT-3 PostgreSQL7.4  PostgreSQLS.0
PostgreSQL

7.4.6  8.0.0betab

6.1.1 OSDL-DBT-3 O#iE

OSDL-DBT-3 Open Source Development Labs Database Test3 LinuxOS

TPC-H

TPC-H DBT-3
TPC-H

‘httpi//www.tpc.org/tpch/

DBT-3

http://www. osdl. jp/lab_activities/kernel testing/osd| database test suite/
http://www. osdl.org/lab_activities/kernel_testing/osd|_database_test_suite/
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6.1.1.1 TPC-H
TPC-H

TPC-H 22

TPC-H 2

TPC-H

22

TPC-H
TPC-H
Query-per-Hour(
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6.1.1.2 OSDL-DBT-3

OSDL-DBT-3 TPC-H Revision 1.5.0 SAP DB
PostgreSQL

OSDL DBTS3

6.1.1.3

TPC
OSDL-DBT-3 TPC-H

TPC

TPC

OSDL-DBT-3 TPC-H
OSDL-DBT-3 TPC-H

6.1.1.4
DBT-3  driver "host-based"
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6.1.2 T—JILDOHE

TPC-H DBT-3 6.1-1
lineitem orders
part partsupp |_orderkey* 0_orderkey
p_partkey: »(ps_partkey »|_partkey 0_custkey
p_name > ps_suppkey > | suppkey »|0_orderstatus
p_mfgr ps_availgty | linenumber 0_totalprice
p_brand ps_supplycost |_quantity o0_orderdate
p_type ps comment |_extendedprice o_orderpriority
p_size | discount o _clerk
p_container | tax 0_shippriority
p_retailprice |_returnflag 0 comment
p_comment | linestatus
|_shipdate
customer |_commitdate
c_custkey |_receiptdate
C_name |_shipinstruct
c address |_shipmode
—>|c_nationkey | comment
c_phone
c_acctbal
c_mktsegment
supplier c comment
S _suppkey
s_name
s address
S _nationkey <
s _phone
s acctbal
S comment nation time statistics
—|n_nationkey task_name
n_name region s _time
n_regionkeyt r_regionkey e_time
n comment r_name int time
r comment
DBT-3
1
6.1-1
6.1-1
part > 200000
supplier > 10000
partsupp > 800000
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customer > 150000
orders > 1500000
lineitem > 6000000
nation 25
region 5
time_statistics 0
6.1-2 6.1-10
6.1-2 part
p_partkey integer primary key 1D
p_name varchar(55)
p_mfgr char(25)
p_brand char(10)
p_type varchar(25)
p_size integer
p_container char(10)
p_retailprice real
p_comment varchar(23)
6.1-3 supplier
s_suppkey integer primary key 1D
s_name char(25)
s_address varchar(40)
s_nationkey integer 1D
s_phone char(15)
s_acctbal real
s_comment varchar(101)
6.1-4 partsupp
ps_partkey integer primary key 1D
ps_suppkey integer primary key 1D
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ps_availqty integer
ps_supplycost real
ps_comment varchar(199)

6.1-5 customer

c_custkey integer primary key
c_name varchar(25)
c_address varchar(40)
c_nationkey integer 1D
¢_phone char(15)
c_acctbal real
c¢_mktsegment char(10)
c_comment varchar(117)
6.1-6 orders
o_orderkey integer primary key 1D
o_custkey integer ID
o_orderstatus char(1)
o_totalprice real
o_orderdate date
o_oderpriority char(15)
o_clerk char(15)
o_shippriority integer
o_comment varchar(79)
6.1-7 lineitem
1_orderkey integer primary key 1D
I_partkey integer 1D
1_suppkey integer 1D
1_linenumber integer primary key
1_quantity real
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1_extendedprice

real

1_discount real
1 tax real
1_returnflag char(1)
1 linestatus char(1)
1_shipdate date
1_commitdate date
1_receiptdate date
1_shipinstruct char(25)
1_shipmode char(10)
1 comment varchar(44)
6.1-8 nation
n_nationkey integer primary key 1D
n_name char(25)
n_regionkey integer 1D
n_comment varchar(152)
6.1-9 region
r_regionkey integer primary key 1D
r_name char(25)
r_comment varchar(152)

6.1-10 time_statistics

task _name varchar(40)
s_time timestamp
e_time timestamp
int_time integer
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6.1.3 VT —DHPE

TPC-H 22 DBT-3 6.1-11
6.1-11
Q1 Pricing Summary
Report
Q2 Minimum Cost
Supplier
Q3 Shipping Priority
10
Q4 Order Priority 3
Checking
Q5 Local Supplier 1
Volume
Q6 Forecasting
Revenue Change
Q7 Volume Shipping
Q8 National Market
Share
Q9 Product Type Profit
Measure
Q10 Returned Item
Reporting
Q11 Important Stock
Identification

Q12 Shipping Modes
and Order Priority

Q13 Customer

Distribution

Q14 Promotion Effect

Q15 Top Supplier

Q16 Parts/Supplier
Relationship
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Q17 Small-Quantity-Or
der

Q18 Large Volume
Customer

Q19 Discounted
Revenue

Q20 Potential Part
Promotion

Q21 Suppliers Who Kept
Orders Waiting

Q22 Global Sales
Opportunity

TPC-H 2 DBT-3 6.1-12

6.1-12

RF1 Refresh1

RF2 Refresh?2
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6.2

6.2.1 VRATLIERK

PostgreSQL7.4.6 8.0.0betab 2
7.4.6 6.2-1 8.0.0betab 6.2-2

6.2-1 PostgreSQL7.4.6

HP ProlLiant DL.380 Generation 3
Xeon 2.80GHz 2CPU
2.5GByte
Ultra SCSI 320 HDD 15000rpm
3

36GB HDD /boot 1GB
swap 4GB
/ 4GB
/usr 4GB
/var 1GB
/tmp 1GB
/home 20GB

36GB HDD /db_xlog

72GB HDD /dbt3_0

ext3 ext3
orderd
pgsql

/db_xlog /dbt3_0

6.2-2 PostgreSQLS&.0.0betab

HP ProLiant DL380 Generation 3

Xeon 2.80GHz 2CPU

2.5GByte

Ultra SCSI 320 HDD 15000rpm
6
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36GB HDD /boot 1GB
swap 4GB
/ 4GB
lusr 4GB
/var 1GB
/tmp 1GB
/home 20GB

36GB HDD /db_xlog

72GB HDD /dbt3_0

36GB HDD /dbt3_1

72GB HDD /dbt3_2

72GB HDD /dbt3_3

72GB HDD /dbt3_4

72GB HDD /dbt3_5

ext3 ext3

orderd

pgsql

/db_xlog /dbt3_0 /dbt3_1 /dbt3_2 /dbt3_3 /dbt3_4 /dbt3_4 /dbt3_5

6.22 A VA k=)L

6.2.2.1 Linux
DBT-3

LINUX

Linux

MIRACLE LINUX V3.0 - Asianux Inside

X Window System

KDE
Web
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MIRACLE LINUX CD
Developer CD

perl-CGI
procmail
sysstat

gnuplot

MIRACLE LINUX V3.0 kernel-2.4.21-9.38AX

MIRACLE LINUX autoconf DBT-3

2.59

|httpi//directory.fsf.org/autoconf.html

6.2.2.2 PostgreSQL
7.4.6  8.0.0betab

root PostgreSQL Linux pgsql

‘# useradd pgsql

PostgreSQL PostgreSQL
pgsql

(a) PostgreSQL7.4.6

# mkdir /usr/local/src/postgresql-7.4.6

# chown pgsql /usr/local/src/postgresql-7.4.6
# mkdir /usr/local/pgsql

# chown pgsql /usr/local/pgsql
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(b) PostgreSQLS8.0.0betab

# mkdir /usr/local/src/postgresql-8.0. Obetab

# chown pgsql /usr/local/src/postgresql-8.0. Obetab
# mkdir /usr/local/pgsql

# chown pgsql /usr/local/pgsql

pgsql PostgreSQL
PostgreSQL /tmp

(a) PostgreSQL7.4.6

# su - pgsql

$ cd /usr/local/src

$ tar xfz /tmp/postgresql-7.4.6. tar. gz
$ cd postgresql-7.4.6

(b) PostgreSQLS.0.0betab

# su - pegsql

$ cd /usr/local/src

$ tar xfz /tmp/postgresql-8.0. Obetab. tar. gz
$ cd postgresql-8.0. Obetab

PostgreSQL

(a) PostgreSQL7.4.6

$ ./configure —prefix=/usr/local/pgsql
$ make all
$ make install

(b) PostgreSQLS.0.0betas

$ ./configure —prefix=/usr/local/pgsql
$ make all
$ make install
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6.2.2.3

DBT-3
ASCII
DBT-3 PostgreSQL
DBT-3
EUC_JP
PostgreSQL
0S
PostgreSQL
/home
6.2.1
0S
/home
/dbt3_0
(a) OS /home

$ mkdir /home/pgsql/data
$ /usr/local/pgsql/bin/initdb ——encoding=EUC_JP —no-locale ¥
—pgdata=/home/pgsql/data

) /dbt3_0

$ mkdir /dbt3_0/pgsql
$ /usr/local/pgsql/bin/initdb ——encoding=EUC_JP —no-locale ¥
—pgdata=/dbt3_0/pgsql
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6.2.2.4 DBT-3

62241

DBT-3 1.5

DBT-3

dbt3-v1.5.tar.gz

/tmp

‘httpi//sourceforge.net/projects/osdldbt

TPC-

H
/tmp

DBGEN and QGEN
20000511.tar.z

‘http://www.tpc.org/tpch/

DBT-3 /tmp
DBT-3 pgsql DBT-3
/home/pgsql/src/dbt3-v1.5 $DBT3_HOME
‘$ export DBT3_HOME=/home/pgsql/src/dbt3-v1.5
6.2.2.4.2
(1 pgsql dbt3_data DBT-3
dbt3_data
$ mkdir ~/dbt3_data
$ mkdir “/src
$ od “/src
$ tar xfz /tmp/dbt3-v1.5. tar.gz
(2) dbt3-v1.5 dbt3-v1.5

‘$ patch -p0 < dbt3-v1.5. patch
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(3) HP DL380 SCSI lostat —x
gnuplot
dbt3-v1.5

‘$ patch —p0 < dbt3-v1.5_d1380. patch

(4) TPC-H dbt3-v1.5

$ cd “/src

$ mkdir tpc

$ cd tpe

$ tar xfz /tmp/20000511. tar.z

$ cd $DBT3_HOME/datagen

$ chmod +w dbgen/

$ op - "/src/tpc/appendix/dbgen/* dbgen/

(5) PostgreSQL

$ patch -b —p0 < osdl_dbgen. patch

patching file dbgen/Makefile

The next patch would create the file dbgen/Makefile. in
which already exists! Assume -R? [n] n

Apply anyway? [n] n

Skippin patch.

1 out of 1 hunk ignored —— saving rejects to file dbgen/Makefile. in.rej
patching file dbgen/bm_utils.c

patching file dbgen/driver.c

patching file dbgen/print.c

patching file dbgen/tpcd. h

Makefile.in
Makefile.in  dbgen

(6)

‘$ chmod +w $DBT3_HOME/scripts/pgsql/set_run_env. sh. in
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(7

8

set_run_env.sh.in

export DSS_QUERY=@TOPDIR®@/datagen/@DATABASE_TO_USE@-quer ies
export DSS_PATH=/home/pgsql/dbt3_data

export DSS_CONF|G=@TOPDIR@/datagen/dbgen

export SID=DBT3

export DBT3_PERL_MODULE=@TOPDIR@/per Imodules

export PATH=/usr/local/pgsql/bin:$PATH

export PGDATA=/dbt3_0/pgsql

export PGUSER=pgsql

DSS_PATH PATH PGDATA

DSS_PATH
PATH PostgreSQL PGDATA
PGUSER pesql DBT-3
DBT-3 pgsql
pgsql DBT-3
DBT-3
$ autoconf
$ ./configure
$ make

$ make install
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6.2.3 INTA—HZDHTE

6.2.3.1
6.2.31.1 sudo
DBT-3 root sudo
sudo root visudo User privilege
specification

# User privilege specification
root ALL=(ALL) ALL
pgsql ALL=(ALL) NOPASSWD:ALL

6.2.3.1.2 grub
DBT-3 /proc/profile /proc/profile
grub profile=N(N 0 )
CPU
profile 1
6.2.3.2 PostgreSQL
DBT-3 PostgreSQL (statistics collector

PostgreSQL
postgresql.conf

stats_start_collector = true
stats_command_string = true
stats_block_level = true
stats_row_level = true

stats_reset_on_server_start = true

6-18
Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



6.3
6.3.1 HIIREMH

6.3.1.1
DBT-3

$ od $DBT3_HOME/scripts/pgsql
$ source set_run_env. sh

6.3.1.2 PostgreSQL7.4

DBT-3 verl.5 PostgreSQL 8.0 PostgreSQL7.4
DBT-3 verl.5 SQL
SQL
DBT-3 verl.4 SQL  PostgreSQL7.4 TPC-H
SQL PostgreSQL7.4 DBT-3
verl.5 SQL DBT-3 verl.4

$ cd $DBT3_HOME
$ patch -p1 < dbt3-v1.5_query. patch

6.3.2 FHIRIE

6.3.2.1
PostgreSQL8.0
DBT-3
DBT-3
DBT-3
$DBT3_HOME/scripts/pgsql/create_table.sql create_indexes.sql
2
lineitem order lineitem 1_orderkey
order o_orderkey
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oy

6.3-1
pgsql
6.3-1
lineitem /dbt3_1/pgtbls
order /dbt3_2/pgtbls
lineitem 1_orderkey /dbt3_3/pgtbls
order o_orderkey /dbt3_4/pgtbls

(2) create_table.sql

create tablespace |lineitem_tbls location '/dbt3_1/pgtbls’;
create tablespace order_tbls location ' /dbt3_2/pgtbls’;

create tablespace i_| orderkey tbls location '/dbt3_3/pgtbls’;
create tablespace order_pkey tbls location ' /dbt3_4/pgtbls’;

(3) create_table.sql lineitem

create table lineitem (l_orderkey integer, |_partkey integer, |_suppkey

integer, |_linenumber integer, |_quantity real, |_extendedprice real,
| discount real, | tax real, | _returnflag char (1), | _linestatus char (1),
|_shipdate date, |_commitdate date, |_receiptdate date, |_shipinstruct
char (25), |_shipmode char (10), |_comment varchar(44), primary key
( |_orderkey, |_linenumber ) ) tablespace lineitem_ tbls;

(4) create_table.sql order

create table orders (o_orderkey integer, o_custkey integer, o_orderstatus
char (1), 0_totalprice real, o_orderdate date, o_orderpriority char(15),
o _clerk char (15), 0 _shippriority integer, o _comment varchar (79), primary
key ( o_orderkey ) using index tablespace order_pkey_tbls ) tablespace
order_tbls;
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(5) create_index.sql 1_l_orderkey

create index i_I|_orderkey on lineitem (l_orderkey)
tablespace i_l_orderkey_tbls;
PostgreSQLS8.0 DBT-3
6.3.2.2 DBT-3
DBT-3 4
(1
DBT-3
(2
3
DBT-3 SQL 1
(4)
DBT-3 SQL
DBT-3 $DBT3_HOME/scripts/run_workload.sh
DBT-3

$DBT3_HOME/scripts/run_number
0 1

|$ echo 1 > $DBT3_HOME/scripts/run_number

1 DBT-3
$DBT3_HOME/scripts/output/1
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$DBT3_HOME/scripts/run_workload.sh

run_workload. sh
-f <scale_factor>
-n <num_stream>
-r <redirect_tmp>
-x <redirect_xlog>
—p <db_param>
-s <seed>
-0 <USE_OPROFILE>

-f <scale_factor>
DBT-3

$DSS_PATH
1

-n <num_stream>

6.3-2 scale_factor num_stream

6.3-2

scale_factor num_stream

10

30

100
300
1000
3000
10000 10

O [([J [ |O | |W|DN
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-T <redirect_tmp>

DBT-3 SQL
redirect_tmp 0 1 0
/tmp 1 /db_tmp
/db_tmp pgsql
redirect_tmp 0

-x <redirect_xlog>

PostgreSQL WAL
redirect_xlog 0 1 0
PostgreSQL $PGDATA/pg_xlog
1 /db_xlog
/db_xlog pgsql
redirect_xlog 0

-p <db_param>

postmaster

-p ”-B 10000 —c sort_mem=262144"

-s <seed>
DBT-3 SQL
seed seed

-0 <USE_OPROFILE>

oprofile USE_OPROFILE 0 1
0 1
USE_OPROFILE 0 oprofile
0.6
DBT-3
1 4

| $ run_workload.sh -f 1 -n 4 > dbt3. out 2>&1

DBT-3
dbt3.out
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6.3.3 LR— FDERL

DBT-3 HTML
6.3.3.1

DBT-3 HTML

(1) DBT-3

$DBT3_HOME/scrtipts/run_number 1

$ cd $DBT3_HOME/scripts
$ mv dbt3. out output/1

(2) $DBT3_HOME/data_collect/resulttools/wb_dbt3_report_pgsql.pl
HTML

$ cd $DBT3_HOME/data_col lect/resulttools

$ . /wb_dbt3_report_pgsql.pl ¥
——indir=../../scripts/output/1 ¥
—outfile=../../scripts/output/1/report. html
$ cp dbt3_explain. html ../../scripts/output/1

(3) PostgreSQL

$ cd $DBT3_HOME/run
$ cp db_logfile. txt .. /scripts/output/1
$ chmod 644 .. /scripts/output/1/db_logfile. txt

DBT-3 HTML
Web report.html
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6.3.3.2
DBT-3 DBT3  PostgreSQL

(1) $DBT3_HOME/data_collect/analyzetools/pgsql/analyze_stats.pl
PostgreSQL gnuplot

$ cd $DBT3_HOME/data_col lect/analyzetools/pgsql
$ ./analyze_stats.pl ¥

——phase=power1 ¥

——directory=$DBT3_HOME/scr ipts/output/1/db_stat

(2

$ cd $DBT3_HOME/data_col lect/analyzetools/pgsql
$ ./analyze_stats.pl ¥

—phase=throughput1 ¥
——directory=$DBT3_HOME/scr ipts/output/1/db_stat

3

$ cd $DBT3_HOME/scripts/output/1/db_stat

$ gnuplot $DBT3_HOME/data_collect/analyzetools/pgsql/power. index_info. input
$ gnuplot $DBT3_HOME/data_col lect/analyzetools/pgsql/power. index_scan. input
$ gnuplot $DBT3_HOME/data_collect/analyzetools/pgsql/power. table_info. input

(4)

$ cd $DBT3_HOME/scr ipts/output/1/db_stat

$ gnuplot $DBT3_HOME/data_col lect/analyzetools/pgsql/thruput. index_info. input
$ gnuplot $DBT3_HOME/data_collect/analyzetools/pgsql/thruput. index_scan. input
$ gnuplot $DBT3_HOME/data_col lect/analyzetools/pgsql/thruput. table_info. input
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(5) Web HTML

$ cd $DBT3_HOME/examples/pgsql
$ cp * $DBT3_HOME/scripts/output/1/db_stat

DBT-3 PostgreSQL HTML
Web
power_db_stat.html throuput_db_stat.html
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6.3.4 LR—FODARE

Web report.html 6.3-1
Mozilla
Z740(E) REE) FRV) BEG Tyiw—5B) Y1) Ds2Fo0) ~AFH
s
DBT-3 Test Result
Configurations:
| Software Version | Hardware Configuration | Kun Parameters
[Limee Kernel: 2.4, 21-9, 3 [4 cris @ 2787, 650 Mz [parabase Scale Factor: 2
[PostaresiL: 7.4.6 [6PU model Intel(R) Reon(TM) CPU 2. 50GHz|[Mumber of streams for throwghpul rm: 4
[sysstat: 4.0.7 2573188 kB Memory [shomas: z147483648
[distribution: MIRACLE LINGK V3.0 (koupei)|[Node: srapczatd.sra.co, ip [#arabase parameter:
|Procps: 2,013 |l‘ul pesql_tmp on differeat drive: ©
[Test Kit Version 1,5 [Put WAL em different drive: 1
DBT-3 Melrics:
|';.‘cmEJsiLr.‘ |§|r.‘rr FProcessing Power |'I'l|.m|
[T1.86 [100_ 54 5135
uery Times
4388 T T T T 1T T T T 1 — T T T T — T T T 7T T
Fower
Throughput
4pel .
58 | .
. 2Bes | e
o
=
[=]
[a]
L1
W zsee E
=
L)
=
o zaea | e
o
o
L0
=3
% 1see e
1e@e e
S8 e
@ || ! I| | || || | | || L || 1 || TR || || | il
0L Q2 Q3 94 Q5 96 OF Q8 Q9 Q18Q11Q12Q13014015016017 Q18019020021 Q22 RFIRF2 B
1 1

6.3-1
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6.34.1.1 Configurations

6.3-2 Software Version Hardware Configurations Run

Parameters

Z7A(E) FRE(E) F|TRV) BEG) Tyorvw—2(B) V=T D12FI) ~NFH

- + + Y

Configurations: :ll

| Sof tware Version | Hardware Configuration | Fun Paramelers

[Lime Kernel: 2.4, 21-9, Siism [+ crus @ 277,650 Miz [parabase Scale Factor: 2

|J"Usl,r_rt:5-1'l].: V.46 CPU model Intel(R) Xeon(TM) CFU 2 800Hz |Mumber of streams for throwghput rm: 4

[sysstat: 4.0.7 [z573188 kb Memory [shomax: z147483548

|ti5lrih1:|l. ion: MIRACLE LINMUX V3,0 (koumei) |.\tx_'x:: srapcdld, sra, co, ip |c&|l:|h-e|:e:: parameler:

|J”rcx.'p5: 2.0.13 |l’l:|l pesal_tmp on different drive: O

|'I'r:5[ Kit Version 1,5 |l*|:l WAL on different drive: 1 _I
b

1 1

6.3-2 Configurations

6.3-3

6.3-3 Configurations

Software 0S PostgreSQL DBT-3

Version

Hardware

Configuration

Run

Parameters

DataBase Scale
Factor

Number of streams SQL
for throughput run

shmmax

database parameter P

Put pgsql_tmp on T
different drive
Put WAL on X
different drive
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6.3.4.1.2 DBT-3 Metrics
6.3-3 Composite Query Processing Power Through put

Numerical Quantity

i 27AME) REW(E) Fn(V) BENG) Ty w—H(B) Y—W(T) DsF2H) ~NT(H)

DET-3 Metrics: =

|
|L'trn oS i Le |”|::r'. Frocessing Power |'|'_"_F(JI¢i"'_|"Ii|_ Mumerical Cuantily
e [[1o0.5 [51.38
1 1
6.3-3 DBT-3 Metrics
6.3-4
6.3-4 DBT-3 Metrics

Composite Query Processing Power  Throughput Numerical Quantity
Query
Processing
Power TPC-H
Throughput
Numerical
Quantity TPC-H
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6.3.4.1.3 Query Times
6.3-4 DBT-3 22 2

uery Times

4588 T T T T T T T T T T T T T T T T T T T T

T T
Power
Throughput

4808 - 1

2508 - -

EEa - -

2388 - 1

2a6a - -

Query Time in Seconds

1388 1

lgae 1

@ || ! J | J || | | J L J 1 J TR J J | i ‘

Q1 Q2 Q2 Q4 Q3 g5 Q7 Q8 Q2 Q1eQliQlaqlagi4QisQleQlrQlaQiaqaagalQzzrRFIRFE :j

6.3-4 Query Times

6.3-5

6.3-5 Query Times

1 DBT-3

DBT-3

Configurations = Number of streams for throughput run
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63414
6.3-5

T7AN(E) §RE(E)

FoR(V)

Task Execution Time

E(6)

Fwtr2—5(B)

W= (T

D1 2 Fo(W)

~JF(H)

Task Execution Time |
| Task | Start Time | End Time | Elapsed Time
[Loap [2004-11-26 16:44:37 [2004-11-26 17:25:19 [00:40:42
PERF 1, PONER, BF1 [2004-11-26 17:25:35, 242915/ [2004-11-26 17:30:44, 764802 [00: 05: 09, 521867
PERF] PONER, 05 [0 1126 17330 44, S35880|[2004-11-26 18: 12:24, 090871 [0: 41: 39, 258062
PERF1 PORER. BF2 [B004- 1126 16:12: 24, 347913 [2004-11-26 18: 17:08, 176643] [00: 04 44, B2E736
PERF L, PONER [2004-11-26 17:25:35, 200606/ [2004-11-26 18: 17:08, 21413 | [00:51:34, 010434
PERFL THRUPUT BFSTL  [[2004-11-26 1821723081733 [2004-11-26 18:46: 19, 569076/ [00: 28: 56, 537343
PERF BFSTZ |[2004-11-26 18:46: 19605401 | [2004-11-26 19 18: 27, 180263 [00: 32: 07, 574628 =
PERF | THRUPUT BFSTS | [2004-11-26 19: 18: 27, 227744) [2004-11-26 19:55: 44, 565644][00:35: 17, 3382
PERF] ST [[2004-11-26 19553 44, 609065 [2004-11-26 201 25:58, 360504|[00: 321 13, 750549
PERF | THRUPUT, 064, ALL|[2004-11-26 181 17: 25, 022524 [2004-11-26 21:20:46, 375304/ [03:03: 21 , 35267
THRUPUT. CS1 AL [2004-11-26 16:17: 25, 018206][2004-11-26 21:29:28 23104 |[06:12:03, 212835
PERF | THRUPUT, U3, ALL|[2004-11-26 18: 17325, 011853] [2004- 11-26 21:39: 06, 281581 |[03: 2141, 260688
UL 52, AL [2004-11-26 18 17: 24, 954069 [2004-11-26 21:43:00, 768538 [05: 25:35_ 814279
[2004-11-26 18:17: 22, 960767| [2004-11-26 21 :43:01, 181127 [0 25: 36, 22036
PERF [2004-11-26 17:25: 20, 905568] [2004-11-26 21:43: 14, 777347 [(4:17: 53, 841779 -
-
1
6.3-5 Task Execution Time
6.3-6
6.3-6 Task Execution Time
LOAD
PREF1.POWER.RF1 1
PREF1.POWER.QS 22
PREF1.POWER.RF2 2
PREF1.POWER
PREF1.THRUPUT.QS[1 n].ALL 22
PREF1.THRUPUT.RFST[1 n] 2
PREF1.THRUPUT
PREF1
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6.3.4.15 Raw data

6.3-6 DBT-3 sar vmstat 1lostat
readprofile

Mozilla

74 M(E) RRE) Fr() BEG Tyo23—2B) Y-MI) D4 FIMW) ~ATF(H
=

Raw data
| sar | vmslat | iostat | readprof i le
[load. sar cpu all, Lt [load, vmstat Lt [load. iostat Lt [Load prof,
|I0&|r_'_ sar_io, Ext |]xm:r.\'m5l<'|l_lxl ||(Jc'|(_'_ iostatx Lxt |]'J(J’M_‘I'| prof  Lxt
!Itmr_'_ 5AT_memory, Lyl !lJlr1:|,|11:|l_\'m5u|l_lxl !pm\:r. iostal, Lxt !llm:;rrull prof Lt
|Ic>a|r_'. S4r_swap, Lxt lipwmucm
|]y*\:r. sar, cpul, Lxt Lhruput, iostal, Lxt
|Em:r. sar.cpul . Lxt Lhruput., iostals, Lxt

|EI*W- sar, cpu?, Lt
|Em':r_ sar, cpus, Lxl
|mﬂ:r.s4|r cpu all, Lxt
|]3m:r. sar_io, Lxl
|I.\_(Iﬁ\’_‘r_ SAr_ Memory . LxL
|Ew.\':r_s.a|r swap, Lxt
|Ll|.r1;p_'|:|L . 5ar, cpu, Lxt
|Ll|.r1;|3:|t Jsar.cpul, Lxt
|Ll|.ngmil sar, cpud, Lxt
|lllr1;p_'|:|l .sar, cpud, Lyt
|Ll|.r1:|;put.:e<'|r cpu_all, txt

|Ll|.r1;p_'|:|t.:e<'|r 1o, Lxl
|Ll|.r1;p'_ul L SAr_memory, Lyl
|lllr1;m:l_5.5|r swap. Lxl

6.3-6 Raw data
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6.3.4.1.6 anuplot charts
6.3-7 6.3-6 Row data gunplot

Mozilla

| 2740E) RRE) FFQW BHE Tys3—0@) Y-MD 21 EOW) ~ATIH
gnuplol charts =
| s4r | vmsLat | iostat |rcadprofi le
[load. sar cpu all. png [load, vmstat cpu. prg [load, iostatx read sec.png
|Ic1&|r_'. SAT_MEMOry . P [load, vmstat_io. png [load. iostatx Lps. pog
!Itmr_'_ 5AT memory pol., pig !Ium;_ vms Lal Mmemory ., P !|0<'It_ iostalx wrile soc, png
|:|'xw.\':r_s.a|r cpu_all, png |I05|r;_ vmsLlal procs. png |;p<m:r. iostalx read sec, png
[power.sar cpu system.png  |[Load. vmstat swap. png [power. iostatx tps. png
|power . sar_cpu user. png [load, vmstat system, png [power. instatx write sec png
|p_qa.\':r.5.5|r o, prg |;|'Ua\':r_\.'mslc'|l CPU, I |lJlr1:]'rul_iuslc'|lx read sec P
[power _sar memory. pg [pomer vmstat_io_ png [thruput_ iostatx tps. png

[power. sar memory pet.png  ||power. vmstal memory. prg  |[thrupst. iestatx write sec. png

[thruput sar cpu all png [power vmstat procs. pg

|ULF'IIP'HL.5-EIF cpu syslem. prg |W*T.‘r.'.'l'|'l5l€l|. SWAP. PIE

!l]lr'll]'-\'lll.!—s-élr CPU_user. pig !rxm:r.vmslell syslem, png

|Ll|.r1:|;put.:e<'|r o, prg |LJ|.r1:|p1:L.vm5la|l Cpu, PIE
|Ll|.r1;p_'|:|t L AT MEMOrY., FIE |LJ|.r1;p_1:|L Jvmstal i, pog

|ULF1I|'-EL ST MEmOrY pol. prg |lJLrlﬂl cvmstal Memory. pg
!lJlH:I]'ml JVmstal procs prg

[thruput_vmstat_swap_png

|ULF'IIP'|IL vmstal svslem. prg

6.3-7 gnuplot charts
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6.34.1.7 Power and Throughput Test Query Results
6.3-8 DBT-3

» dbL3, cul
e g Lime.oul
® DOWET qUery. resull
o power, perfl. rfl. result
w power. perfl. rfl result
-
- 1. result
- 2 resull
L]
- orfl. result
- 2, resull
L]
- . resu
- 3 rf2 result
: |
- 1. result
- 2 resull
Ad
1 1

6.3-8 Power and Throughput Test Query Results

6.3-7

6.3-7 Power and Throughput Test Query Results

dbt3.out run_workload.sh DBT-3
q_time.out
power_query.result 22

power_perfl.rfl.result

1
power_perfl.rf2.result
2
thruput_gs[1 nl.result 22
thruput.perfl.stream[1 n].rfl.result
1
thruput.perfl.stream[1 n].rf2.result
2
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6.3.4.1.8 Database Monitor Data
6.3-9 Database Monitor Data

T .| e

i ZrAME) §RER(E) F|m(M) BENG) Tyrw—L(B) W—I(I) DaFOM) ~IT(H

o thruput_perfl streamd rf2 result -

Database Monitor Data

Other data

@& ipcs data j
-
1 1

6.3-9 Database Monitor Data Other data

6.3-8

6.3-8 Database Monitor Data

database parameters postgresql.conf P
database indexes and primary keys index
database monitor files PostgreSQL
database log files PostgreSQL
6.3.4.1.9 Other data
6.3-9 Other data
6.3-9

6.3-9 Other data

ipcs data ipcs
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6.4

DBT-3

PostgreSQL
7.4.6  8.0.0betab
8.0.1 DBT-3
8.0.0betab

6.4.1 HREICEEEEZX 557773 —

DBT-3

PostgreSQL 7.4.6  8.0.0betab

3 2 1

6.4.1.1 PostgreSQL
8.0.0betab 7.4.6

8.0.0betab
8.0.0betab  8.0.1
6.4.1.2
PostgreSQL
PostgreSQL
PostgreSQL WAL
3
DBT-3
3
0S PostgreSQL
WAL
6-36
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3 DBT-3
0S
PostgreSQL
PostgreSQL. WAL
2
0S 1
PostgreSQL WAL 0S
PostgreSQL
WAL 3
DBT-3
2
1 0S
2 PostgreSQL WAL
1
0S PostgreSQL PostgreSQL
WAL
3 DBT-3
0S
2
1 0S
PostgreSQL WAL
0S
DBT-3
6.4.1.3
DBT-3
GB
DBT-3 SQL
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DBT-3 SQL

PostgreSQL
1 2 4 6 10 DBT-3
6.4.1.4
DBT-3 SQL
SQL
DBT-3 SQL DBT-3
SQL
DBT-3 1
6.4-1
6.4-1
1 2
10 3
30 4
100 5
300 6
1000 7
3000 8
10000 10
10
3 1 4
4 DBT-3
6.4.1.5
DBT-3 PostgreSQL
SQL PostgreSQLS8.0
DBT-3
6-38

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



6.4.2 BIEHRLER

PostgreSQL 7.4.6  8.0.0betab DBT-3
DBT-3
PostgreSQLS8.0.1
8.0.1 8.0.0betab
6.4.2.1 DBT-3
6.42.1.1
DBT-3 PostgreSQL7.4.6  8.0.0betab
6.4.2.1.2
DBT-3 1.5 SQL PostgreSQL7.4.6
SELECT 22 SQL
Q19 SELECT 6.4-1
6.4-1 Q19 SELECT
select sum(l_extendedpricex (1 — | _discount)) as revenue
from lineitem, part
where (
p_partkey = |_partkey
and p_brand = " :1’
and p_container in ("SM CASE', 'SM BOX', 'SM PACK', 'SM PKG')
and |_quantity >= :4 and |_quantity <= :4+10
and p_size between 1 and 5
and |_shipmode in ("AIR’, "AIR REG")
and |_shipinstruct = "DELIVER IN PERSON’
) or (

p_partkey = |_partkey
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and p_brand = " :2
and p_container in ('MED BAG', 'MED BOX', 'MED PKG', 'MED PACK')
and |_quantity >= :5 and |_quantity <= :5+10
and p_size between 1 and 10
and | _shipmode in (AIR’, "AIR REG")
and |_shipinstruct = 'DELIVER IN PERSON'
) or (
p_partkey = | partkey and p_brand = ' :3
and p_container in ('LG CASE', 'LG BOX', 'LG PACK', 'LG PKG')
and |_quantity >= :6 and |_quantity <= :6+10
and p_size between 1 and 15
and |_shipmode in ("AIR’, "AIR REG")
and |_shipinstruct = "DELIVER IN PERSON’

SELECT PostgreSQL7.4.6 6.4-2

cost

PostgreSQL 13

http://www.postgresql.jp/document/pg746doc/html/performance-tips.html

6.4-2 PostgreSQL7.4.6

Aggregate (cost=680256343229.03..680256343229. 04 rows=1 width=8)
—> Nested Loop (cost=8222.00..680256343228.95 rows=33 width=8)

Join Filter: ((("outer”. |_shipmode = "AIR : :bpchar) AND
("inner”.p_container = 'SM  CASE’ ::bpchar) AND ("inner”.p_partkey =
“outer”. |_partkey) AND ("inner”. p_brand = "Brand#51" : :bpchar) AND

("outer”. | _quantity >= 2::double precision) AND (“outer”. | _quantity <= 12::double
precision) AND (“inner”.p_size >= 1) AND (“inner”.p_size <= 5) AND
("outer”. | _shipinstruct = 'DELIVER IN PERSON’ ::bpchar)) OR ((“outer”. |_shipmode =
"AIR  REG ::bpchar) AND (“inner”.p_container = 'SM CASE’ ::bpchar) AND
("inner”. p_partkey = “outer”. | _partkey) AND (“inner”.p_brand = 'Brand#51’ : :bpchar)
AND  (“outer”. |_quantity >= 2::double precision) AND (“outer”.|_quantity <=
12::double precision) AND (“inner”.p_size >= 1) AND ("inner”.p_size <= 5) AND
("outer”. | _shipinstruct = 'DELIVER IN PERSON' ::bpchar)) OR
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...gb%...

(("outer”. | _shipmode = "AIR" ::bpchar) AND (“inner”.p_container = LG PKG : :bpchar)
AND ("inner”.p_partkey = “outer”.|_partkey) AND ("inner”.p_brand =
"Brand#t45’ ::bpchar) AND (“outer”. |_quantity >= 21::double precision) AND
("outer”. | _quantity <= 31::double precision) AND (“inner”.p_size >= 1) AND
("inner”.p_size <= 15) AND (“outer”. |_shipinstruct = 'DELIVER IN PERSON' : :bpchar))
OR (("outer”.|_shipmode = "AIR REG ::bpchar) AND (“inner”.p_container = 'LG
PKG' ::bpchar) AND (“inner”.p_partkey = “outer”. | _partkey) AND (“inner”.p_brand =
"Brand#45’ ::bpchar) AND (“outer”. |_quantity >= 21::double precision) AND
("outer”. |_quantity <= 31::double precision) AND (“inner”.p_size >= 1) AND
("inner”.p_size <= 15) AND (“outer”. |_shipinstruct = "DELIVER IN PERSON’ : :bpchar)))
—> Seq Scan on lineitem (cost=0.00..187831.95 rows=5995295 width=59)
-> Materialize (cost=8222.00..11687.00 rows=200000 width=36)
-> Seq Scan on part (cost=0.00..6757.00 rows=200000 width=36)

SELECT 6.4-3
cost
6.4-3 SELECT
select sum(l_extendedpricex (1 - | discount)) as revenue

from lineitem, part
where
p_partkey = | partkey
and |_shipmode in ("AIR’, "AIR REG")
and |_shipinstruct = "DELIVER IN PERSON’

and
(

(
p_brand = " :1
and p_container in ("SM CASE', 'SM BOX', 'SM PACK', 'SM PKG')
and |_quantity >= 4 and |_quantity <= :4+10
and p _size between 1 and 5

) or (

p_brand = " :2
and p_container in ('MED BAG', 'MED BOX', 'MED PKG', 'MED PACK)
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and |_quantity >= :5 and |_quantity <= :5+10
and p_size between 1 and 10
) or (
p_brand = " :3
and p_container in (LG CASE', 'LG BOX', 'LG PACK, 'LG PKG')
and |_quantity >= :6 and |_quantity <= :6+10
and p_size between 1 and 15

SELECT PostgreSQL7.4.6 6.4-4

6.4-4

Aggregate (cost=271799.95..271799.95 rows=1 width=8)
-> Merge Join (cost=257694.05..271799. 87 rows=32 width=8)

Merge Cond: (“outer”.p_partkey = “inner”. | partkey)

Join Filter: ((("outer”. p_brand = "Brand#51’ : :bpchar) AND
(("outer”.p_container = 'SM CASE ::bpchar) OR (“outer”.p_container = 'SM
BOX' : :bpchar) OR (“outer”.p_container = ' SM PACK' ::bpchar) OR (“outer”.p_container
= 'SM PKG ::bpchar)) AND (“inner”.|_quantity >= 2::double precision) AND
("inner”. | _quantity <= 12::double precision) AND (“outer”.p_size >= 1) AND
(“outer”.p_size <= b)) OR (("outer”.p_brand = ’'Brand#21’ ::bpchar) AND
(("outer”.p_container = 'MED BAG' ::bpchar) OR (“outer”.p_container = 'MED
BOX ::bpchar) OR (“outer”.p_container = 'MED PKG ::bpchar) OR (“outer”.p_container
= "MED PACK ::bpchar)) AND (“inner”.|_quantity >= 19::double precision) AND
("inner”. | _quantity <= 29::double precision) AND (“outer”.p_size >= 1) AND
("outer”.p_size <= 10)) OR ((“outer”.p_brand = 'Brand#45 ::bpchar) AND
(("outer”.p_container = 'LG CASE ::bpchar) OR (“outer”.p_container = 'LG
BOX' : :bpchar) OR (“outer”.p_container = 'LG PACK' ::bpchar) OR (“outer”.p_container
= 'LG PKG ::bpchar)) AND (“inner”.|_quantity >= 21::double precision) AND
(“inner”. | _quantity <= 31::double precision) AND (“outer”.p_size >= 1) AND
("outer”.p_size <= 15)))

—> Index Scan using part_pkey on part (cost=0.00..7569.00 rows=200000
width=36)

-> Sort (cost=257694.05..258285. 50 rows=236583 width=16)

Sort Key: lineitem. | _partkey
-> Seq Scan on |lineitem (cost=0. 00..232796. 66 rows=236583
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width=16)
Filter: (((l_shipmode = "AIR ::bpchar) OR (I _shipmode = "AIR
REG' : :bpchar)) AND (l_shipinstruct = 'DELIVER IN PERSON’' ::bpchar))

cost 680256343229.03..680256343229.04 271799.95..271799.95
PostgreSQL7.4.6 DBT-3

Q19 SELECT PostgreSQL7.4.6

6.3.1.2 PostgreSQL7.4.6

PostgreSQLS8.0.0betab SELECT
6.4-5 Q19
DBT-3

6.4-5 PostgreSQL8.0.0betab

Aggregate (cost=282579.51..282579.51 rows=1 width=8)
-> Merge Join (cost=258221.08..282579.30 rows=81 width=8)

Merge Cond: (“outer”.p_partkey = “inner”. |_partkey)

Join Filter: ((("outer”.p_brand = "Brand#t51’ : :bpchar) AND
(("outer”.p_container = 'SM CASE ::bpchar) OR (“outer”.p_container = 'SM
BOX' ::bpchar) OR (“outer”.p_container = ' SM PACK' ::bpchar) OR (“outer”.p_container
= 'SM PKG ::bpchar)) AND (“inner”.|_quantity >= 2::double precision) AND
("inner”. | _quantity <= 12::double precision) AND (“outer”.p_size <= b5)) OR

(("outer”.p_brand = 'Brand#21 ::bpchar) AND (("outer”.p_container = 'MED
BAG" : :bpchar) OR (“outer”.p_container = 'MED BOX' ::bpchar) OR (“outer”.p_container
= 'MED PKG ::bpchar) OR (“outer”.p_container = 'MED PACK ::bpchar)) AND

("inner”. | _quantity >= 19::double precision) AND ("inner”. |_quantity <= 29::double
precision) AND (“outer”.p_size <= 10)) OR (("outer”.p_brand = 'Brand#45’ : :bpchar)
AND (("outer”.p_container = 'LG CASE' ::bpchar) OR (“outer”.p_container = ’LG
BOX' ::bpchar) OR (“outer”.p_container = 'LG PACK  ::bpchar) OR (“outer”.p_container
= "LG PKG ::bpchar)) AND (“inner”.|_quantity >= 21::double precision) AND
("inner”. | _quantity <= 31::double precision) AND (“outer”.p_size <= 15)))
—> Index Scan using part_pkey on part (cost=0.00..8175.00 rows=199980
width=36)
Filter: (p_size >=1)
-> Sort (cost=258221.08..258743.93 rows=209140 width=16)
Sort Key: lineitem. | partkey
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- Seq Scan on lineitem (cost=0. 00..235619.26 rows=209140
width=16)
Filter: (((l_shipmode = "AIR ::bpchar) OR (I_shipmode = "AIR
REG' ::bpchar)) AND (I_shipinstruct = 'DELIVER IN PERSON' ::bpchar))

6.42.1.3
PostgreSQLS8.0.0betad 7.4.6 Q19
DBT-3
PostgreSQL7.4 8.0
SQL
DBT-3 Q19 SELECT PostgreSQLS8.0
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6.4.2.2

6.4.2.2.1
DBT-3
PostgreSQL WAL
3 1 2
PostgreSQL WAL
DBT-3
1
6.4.22.2
PostgreSQL7.4.6 6.4-2 8.0.0betab 6.4-3
6.4-2 PostgreSQL7.4.6
3 00:17:08 00:08:57 324.72 00:23:56 | 220.61
2 00:17:45 00:08:42 308.45 00:26:37 | 198.37
1 00:18:00 00:08:55 327.30 00:27:36 | 191.42
6.4-3 PostgreSQLS8.0.0betab
3 00:17:37 00:09:08 336.99 00:23:30 | 224.68
2 00:17:24 00:09:04 329.89 00:27:26 | 192.47
00:17:45 00:09:18 337.10 00:28:04 | 188.24
1 >
1
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0

0:20:10
0:17:17

—0:14:24

01131 o746
0:08:38 M 8.0.0betab

0:05:46

0:02:53

0:00:00

6.4-1

PostgreSQL
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(2

400
350
300
250

——7456

200 ——8.0.0beta5

150
100

— 50

6.4-2

PostgreSQL 7.4.6 8.0.0betab 5%
7.4.6
8.0.0betab

0S
DBT-3

6.4.2.3 DBT-3
10
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3

250

200

150

——746
——8.0.0beta5

100

50

6.4-3

PostgreSQL8.0.0betad 2 16%
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A4.2.2.

PostgreSQL 7.4.6  8.0.0betab
DBT-3 6.4-4
6.4-4
PostgreSQL
PostgreSQLS8.0.0betad 7.4.6 5%
2 1
PostgreSQL
3 16%
1 PostgreSQLS8.0.0betab
7.4.6 5%
7.4.6 8.0.0betab
4
3
1
6.4.2.3
DBT-3 10
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6.4.2.3

64231
DBT-3 DBT-3
DBT-3 22
seed 1967000000
DBT-3 10
PostgreSQL 7.4.6  8.0.0betab
3
1
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6.4.2.3.2
PostgreSQL7.4.6 6.4-5 8.0.0betab 6.4-6

6.4-5 PostgreSQL7.4.6

1 00:17:10 00:09:08 314.06 00:24:07 | 218.94
2 00:17:03 00:09:06 283.94 00:24:16 | 217.73
3 00:17:07 00:09:16 308.67 00:24:29 | 215.80
4 00:17:01 00:09:13 279.22 00:24:20 | 217.14
5 00:17:00 00:09:23 266.03 00:24:28 | 215.95
6 00:17:15 00:09:03 304.25 00:24:37 | 214.63
7 00:17:02 00:09:06 295.85 00:24:18 | 217.43
8 00:16:56 00:08:52 312.95 00:24:37 | 214.49
9 00:17:11 00:09:30 265.97 00:24:01 | 219.85
10 00:17:00 00:09:05 310.25 00:24:59 | 211.34
6.4-6  PostgreSQLS8.0.0betab
1 00:17:23 00:09:11 336.36 00:23:41 | 222.94
2 00:17:25 00:09:03 308.91 00:25:15 | 209.11
3 00:17:23 00:09:00 336.41 00:24:41 | 214.05
4 00:17:27 00:09:02 337.82 00:24:48 | 213.05
5 00:17:27 00:09:14 327.10 00:24:19 | 217.28
6 00:17:25 00:09:01 309.07 00:24:24 | 216.54
7 00:17:25 00:09:05 337.61 00:24:26 | 216.10
8 00:17:38 00:08:58 337.45 00:23:57 | 220.61
9 00:17:36 00:08:51 341.11 00:24:02 | 219.85
10 00:17:29 00:09:18 294.49 00:24:49 | 212.90
1 =<
1
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0

0:20:10
0:17:17
0:14:24
: 0:11:31
0:08:38
0:05:46
0:02:53

0:00:00

——746
——8.0.0betab

10

6.4-4

6.4-7

6.4-7

7.4.6

00:17:04

00:16:56

00:17:15

00:00:19

1.84%

8.0.0betab

00:17:28

00:17:23

00:17:38

00:00:15

1.42%
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10

6-52

2%




(2

400
350
300
250
——746

200

——8.0.0beta5
150
100
— 50
0

6.4-5
10 6.4-8
6.4-8
7.4.6 294.119 265.97 314.06 48.09 15.31%
8.0.0betab | 326.633 294.49 341.11 46.62 13.67%
8.0.0betab  7.4.6 10%
DBT-3 10
7.4.6 15% 8.0.0betab 14%
PostgreSQLS8.0.0betab 9 10
DBT-3
q_time.out Q17
9 1.296596
10 10.213652 8.91056
Q17
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DBT-3
Q17 SQL  EXPLAIN ANALYZE

6.4-6 6.4-7

6.4-6

EXPLAIN ANALYZE select sum(l_extendedprice) / 7.0 as avg yearly from lineitem,
part where p_partkey = |_partkey and p_brand = 'Brand#21’ and p_container = ' SM
DRUM and |_quantity < ( select 0.2 * avg(l_quantity) from lineitem where
| _partkey = p_partkey );

QUERY PLAN

Aggregate (cost=927160. 33..927160. 33 rows=1 width=4) (actual
time=1435.679..1435. 679 rows=1 loops=1)
-> Nested Loop (cost=0.00..927155.27 rows=2021 width=4) (actual
time=21.383..1434.533 rows=616 loops=1)
Join Filter: (“inner”. | _quantity < (subplan))
-> Seq Scan on part (cost=0.00..7863.18 rows=201 width=4) (actual
time=2. 053..212. 654 rows=221 loops=1)
Filter: ((p_brand = 'Brand#21’ ::bpchar) AND (p_container = "SM
DRUM' : :bpchar))
-> Index Scan using i_l_partkey on lineitem (cost=0.00..134.42
rows=33 width=12) (actual time=1.375..1.444 rows=30 loops=221)
Index Cond: (“outer”.p_partkey = lineitem. | _partkey)
SubPlan
-> Aggregate (cost=134.50..134.51 rows=1 width=4) (actual
time=0.131..0. 132 rows=1 loops=6646)

-> Index Scan using i_|_partkey on ineitem
(cost=0.00..134.42 rows=33 width=4) (actual time=0.008..0.086 rows=31
loops=6646)

Index Cond: (|_partkey = $0)
Total runtime: 1435.910 ms
(12 rows)
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6.4-7

EXPLAIN ANALYZE select sum(l_extendedprice) / 7.0 as avg_yearly from |ineitem,
part where p_partkey = |_partkey and p_brand = 'Brand#21’ and p_container =" SM
DRUM and | _quantity < ( select 0.2 * avg(l_quantity) from lineitem where

| _partkey = p_partkey );
QUERY

PLAN

Aggregate (cost=1133019. 30..1133019.30  rows=1 width=4) (actual
time=17789.518..17789. 518 rows=1 loops=1)
->  Hash Join (cost=7863. 80..1133014.30 rows=2001 width=4) (actual
time=344.823..17787.054 rows=616 |oops=1)
Hash Cond: (“outer”. |_partkey = “inner”. p_partkey)
Join Filter: (“outer”. | _quantity < (subplan))
-> Seq Scan on lineitem (cost=0.00..191565.79 rows=6031679
width=12) (actual time=12.690..8033. 753 rows=6000935 loops=1)
-> Hash (cost=7863. 30..7863.30 rows=199 width=4) (actual
time=210.952..210. 952 rows=0 loops=1)
-> Seq Scan on part (cost=0.00..7863.30 rows=199 width=4)
(actual time=2.147..210.297 rows=221 loops=1)
Filter: ((p_brand = 'Brand#21’ ::bpchar) AND (p_container
= "SM DRUM' : :bpchar))
SubPlan
- Aggregate (cost=150.53..150.53 rows=1 width=4) (actual
time=0. 666..0. 667 rows=1 |oops=6646)

- Index Scan using i_|_partkey on [ineitem
(cost=0.00..150.44 rows=37 width=4) (actual time=0.105..0.602 rows=31
loops=6646)

Index Cond: (|_partkey = $0)
Total runtime: 17789. 742 ms
(13 rows)

Nested Loop Hash Join

Nested Loop
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PostgreSQL Q17
Hash Join Nested Loop
SQL

SET enable_hashjoin TO off;

DBT-3 DBT-3
Nested Loop 1

DBT-3
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3

250

200

150
—— 746
—— 8.0.0beta5
100
— 50
0
6.4-6
10 6.4-9
6.4-9
7.4.6 216.33 211.34 219.85 8.51 3.87%
8.0.0betab | 216.24 209.11 222.94 13.83 6.20%
10 7.4 4% 8.0
6% 17

6-57
Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004




64233

DBT-3 10
6.4-10

6.4-10

PostgreSQL7.4.6  8.0.0betab

PostgreSQL7.4.6  8.0.0betab 8.0 10%
15% DBT-3 Q17

PostgreSQL7.4.6  8.0.0betab
5% 17

10
15% 5%

DBT-3 Q17

PostgreSQL 7.4.6  8.0.0betab 8.0.1
PostgreSQL

PostgreSQL7.4.6  8.0.0betab
1 8.0.0beta5  7.4.6 10%
7.4.6
8.0.0betab
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6.4.2.4

6.4.24.1
DBT-3
3
6.4.2.4.2
PostgreSQL7.4.6 6.4-11 8.0.0betab 6.4-12
6.4-11 PostgreSQL7.4.6
1 00:17:18 00:08:57 324.72 00:23:56 | 220.61
2 00:40:42 00:51:34 100.56 03:25:38 | 51.35
4 01:39:31 04:05:55 53.86 15:17:04 | 23.03
6 02:37:01 07:53:45 48.31 31:00:40 | 17.02
10 04:58:27 19:18:29 45.53 64:54:10 | 13.55
6.4-12 PostgreSQLS&.0.0betab
1 00:17:37 00:09:08 336.99 00:23:30 | 224.68
2 00:39:52 01:08:45 94.86 03:49:34 | 46.00
4 01:28:13 04:45:23 52.61 18:24:50 | 19.12
6 02:17:27 08:44:48 53.81 29:26:10 | 17.93
10 03:57:04 17:42:21 48.14 68:39:50 | 12.81
1 >
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0

6:00:00
o746
4:48:00 M 8.0.0betab
. 3:36:00
2:24:00
1:12:00

0:00:00

6.4-7

0:36:00
——746

0:28:48 ——8.0.0betab

0:21:36
0:14:24
0:07:12

—0:00:00

6.4-8 1

PostgreSQL7.4.6  8.0.0betab 1 7.4.6
8.0.0betab
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3
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A4.2.4.

DBT-3
6.4-13
6.4-13
PostgreSQL7.4.6  8.0.0betab
8.0.0betab
PostgreSQL7.4.6  8.0.0betab
1 4
4 10
PostgreSQL7.4.6  8.0.0betab
1 4
4 10
7.4.6
8.0.0betab 8.0.0betab
1 4
PostgreSQL 0S
4 10
11
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6.4.2.5

64251
DBT-3 22
DBT-3
6.4.2.7
DBT-3
6.4.25.2

create index i_p_size on part(p_size);

create index i_|l_shipdate_discount_quantity on
lineitem(l_shipdate, |_discount, | _quantity) ;

create index i_p_type on part(p_type);

create index i_p_brand_container on part(p_brand, p_container);

create index i_|_shipmode on lineitem(l_shipmode) ;

create index i_p_name on part (p_name);

create index i_substr_phone_index on customer ((substr (c_phone, 1, 2)));

random_page_cost

DBT-3
22 6.4-14
6.4-15
6.4-14 PostgreSQL7.4.6
Q2 79%
Q3 76%
Q8 54%
Q9 35%
Q14 37%
Q16 81%
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Q17 61%
Q19 70%
Q20 91%
Q22 50%

6.4-15 PostgreSQLS&.0.0betab

Q2 73%
Q3 70%
Q6 15%
Q8 63%
Q10 79%
Q14 35%
Q16 70%
Q17 54%
Q20 88%
Q22 51%
6.4.25.3
DBT-3
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6.4.2.6

64261

DBT-3 22
PostgreSQLS8.0.0betab

6.4.2.7
DBT-3
6.4.2.6.2
Q3
22 3 lineitem orders
customer
3 6.4-16
DBT-3
6.4-16
36GB /db_xlog PostgreSQL WAL
72GB /dbt3_0 PostgreSQL
36GB /dbt3_1 lineitem
PostgreSQL
72GB /dbt3_2 orders
72GB /dbt3_3 customer
6.4-17 Q3
6.4-17 PostgreSQL8.0.0betab
Q3 77.3%
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6.4.2.6.3

oS

(O
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6.4.2.7

64271
6.4.2.5 6.4.2.6 DBT-3

10 6.4.2.3

PostgreSQL 8.0.0betab
3
1
6.427.2
6.4-18
6.4-6
6.4-18 PostgreSQLS8.0.0beta5

1 00:20:02 00:09:26 362.48 00:26:08 | 202.17
2 00:19:06 00:08:51 373.85 00:26:16 | 201.14
3 00:19°13 00:09:01 391.99 00:25:51 | 204.26
4 00:19:17 00:10:00 348.23 00:26:55 | 196.16
5 00:19:01 00:08:47 369.79 00:26:36 | 198.62
6 00:18:57 00:09:24 383.24 00:26:14 | 201.27
7 00:19:10 00:09:20 356.96 00:26:26 | 199.75
8 00:18:55 00:10:18 358.16 00:26:38 | 198.37
9 00:19:01 00:09:14 378.99 00:26:30 | 199.37
10 00:18:57 00:08:55 389.03 00:27:03 | 195.31
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(1)

0:23:.02
0:20:10
0:17:17 |
T 0:14:24 ¢
0:11:31 | 8
(1]
0:08:38 F
0:05:46 |
0:02:53 F
0:00:00 =
1 2 3 4 5 6 7 8 9 10
6.4-11
10 6.4-19
6.4-19
00:17:28 00:17:23 00:17:38 00:00:15 1.42%
00:19:10 00:18:55 00:20:02 00:01:07 5.57%
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(2
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6.4-12
10 6.4-20
6.4-20
326.633 | 294.39 341.11 46.62 13.67%
361.272 | 348.23 391.99 43.76 11.16%
10%
3
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250
200
150
100
50
—
0
6.4-13
10 6.4-21
6.4-21
216.243 209.11 222.94 13.83 6.20%
199.642 195.31 204.26 8.95 4.38%
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DBT-3
22
2 2
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9%
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A4.2.7.

6.4.2.5 6.4.2.6 DBT-3
10 6.4.2.3
6.4-22
6.4-22
10%
10%
9%
4
1
4
4
2 4
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6.4.2.8 PostgreSQL8.0.1

6.428.1
PostgreSQLS8.0 betab
8.0.0betab 8.0.1
8.0.0betab DBT-3
DBT-3 10 DBT-3
6.4.2.3
PostgreSQL 8.0.1
3
1
6.4282
PostgreSQL8.0.1 6.4-23 7.4.6 6.4-5
8.0.0betab 6.4-6
6.4-23 PostgreSQLS8.0.1

1 00:17:51 00:08:59 340.93 00:24:33 | 215.07
2 00:17:38 00:09:13 302.66 00:24:55 | 211.91
3 00:17:37 00:09:05 333.61 00:23:54 | 221.07
4 00:17:29 00:08:59 336.60 00:23:30 | 224.68
5 00:17:30 00:09:09 323.66 00:24:53 | 212.33
6 00:17:33 00:09:02 335.02 00:23:35 | 223.89
7 00:17:37 00:09:01 307.26 00:24:35 | 214.93
8 00:17:34 00:08:53 337.64 00:24:06 | 219.24
9 00:18:02 00:09:00 307.90 00:24:42 | 213.91
10 00:17:42 00:09:05 333.08 00:24:25 | 216.39
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M 8.0.0betab
0:08:38 I — — — — — — — — — H 108.0.1
0:05:46 |
0:02:53 F
0:00:.00 © -
2 3 4 5 6 7 8 9 10
6.4-14
10 6.4-24
6.4-24
7.4.6 00:17:04 00:16:56 00:17:15 00:00:19 1.84%
8.0.0betab | 00:17:28 00:17:23 00:17:38 00:00:15 1.42%
8.0.1 00:17:39 00:17:29 00:18:02 00:00:33 3.05%
8.0.0betab 8.0.1 8.0.1
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0
6.4-15
10 6.4-25
6.4-25
7.4.6 294.119 265.97 314.06 48.09 15.31%
8.0.0betab | 326.633 294.49 341.11 46.62 13.67%
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3

250
200
150 ——746
—&— 8.0.0beta5
100 80.1
50
—
0
6.4-16
10 6.4-26
6.4-26
7.4.6 216.33 211.34 219.85 8.51 3.87%
8.0.0betab5 | 216.24 209.11 222.94 13.83 6.20%
8.0.1 217.348 211.97 224.68 12.71 5.66%

8.0.0beta5  8.0.1
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64283

PostgreSQL8.0 betab
8.0.1
DBT-3 6.4.2.3
8.0.0betab 6.4-27
6.4-27 PostgreSQLS.0.1
8.0.1 8.0.0betab
8.0.1 8.0.0betab
8.0.1 8.0.0betab
8.0.0betab  8.0.1
8.0.0betab 8.0.1
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6.43 F&OH

DBT-3 1.5 PostgreSQL7.4.6  8.0.0betab
DBT-3
DBT-3
4
DBT-3
PostgreSQLS8.0.0betas 7.4.6
DBT-3 7.4.6 3
8.0.0betab
PostgreSQL WAL 3
WAL 16%
10 PostgreSQLS8.0.0beta5  7.4.6
10% 7.4.6
8.0.0betab
DBT-3 PostgreSQL
1 10

PostgreSQLS8.0.0betas

7.4.6
4
4
10
PostgreSQLS8.0.0betab
DBT-3
PostgreSQLS8.0.1 DBT-3 8.0.0betad
8.0.0betab 8.0.1
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PostgreSQL DBT-3

DBT-3 1.5
1.4 DBT-3
DBT-3
PostgreSQLS8.0 DBT-3
PostgreSQL7.4
PostgreSQL8.0

DBT-3 PostgreSQL
DBT-3

DBT-3

PostgreSQL
0S
0S
0S
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7.1
PostgreSQL8.0  Point In Time Recovery(PITR)
PostgreSQL pgbench
pgbench TPC-B
select update insert
1 tps
pgbench
PostgreSQL
PostgreSQL

7.4.6  8.0.0betab

7-1
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7.1.1 T—TJILHER

pgbench 7.1-1
accounts tellers
aid branches tid
bid »bid < bid
abalance bbalance btbalance
filler filler filler

history

tid

bid

aid

delta

mtime

filler

7.1-1
pgbench
1
7.1-1
7.1-1
branches > 1
tellers < 10
accounts > 100000
history 0
7.1-2 7.1-5
7.1-2 branches

bid integer primary key 1D
bbalance integer
filler character(88)
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7.1-3 tellers
tid integer primary key ID
bid integer 1D
tbalance integer
filler character(84)

7.1-4  accounts
aid integer primary key ID
bid integer 1D
abalance integer
filler character(84)

7.1-5  history
tid integer ID
bid integer 1D
aid integer 1D
delta integer
mtime timestamp without

time zone
filler character(22)
history pgbench
pgbench history
7-3
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7.2

721 VRTLIER

7.2-1 7.2-2
7.2-1
HP ProLiant DL380 Generation 3
Xeon 2.80GHz 2CPU
2.5GByte
Ultra SCSI 320 HDD 15000rpm
6
2
7.2-2
36GB | 1GB /boot
4GB /swap
4GB /
4GB lusr
1GB Ivar
1GB /tmp
/home
36GB /db_xlog PostgreSQL WAL
72GB /dbt3_0 PostgreSQL
36GB /dbt3_1 accounts
8.0
72GB /dbt3_2 accounts
8.0
72GB /dbt3_3
8.0
72GB /dbt3_4
72GB /dbt3_5
7-4
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ext3 ext3

orderd

pgsal
/db_xlog /dbt3_0 /dbt3_1 /dbt3_2 /dbt3_4

722 AVA =)L

7.2.2.1 Linux
Linux PostgreSQL
MIRACLE LINUX V3.0 - Asianux Inside
MIRACLE LINUX

X Window System
KDE
Web

MIRACLE LINUX V3.0 kernel-2.4.21-9.38AX

7.2.2.2 PostgreSQL
7.4.6 8.0betab

root PostgreSQL Linux pgsql

‘# useradd pgsql

PostgreSQL PostgreSQL
pgsql
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(a) PostgreSQL7.4.6

# mkdir /usr/local/src/postgresql-7.4.6

# chown pgsql /usr/local/src/postgresql-7.4.6
# mkdir /usr/local/pgsql

# chown pgsql /usr/local/pgsql

(b) PostgreSQLS.0beta5

# mkdir /usr/local/src/postgresql-8.0. Obetab

# chown pgsql /usr/local/src/postgresql-8.0.0betab
# mkdir /usr/local/pgsql

# chown pgsql /usr/local/pgsql

pgsql PostgreSQL
PostgreSQL /tmp

(a) PostgreSQL7.4.6

# su - pgsql

$ cd /usr/local/src

$ tar xfz /tmp/postgresql-7.4.6.tar.gz
$ cd postgresql-7.4.6

(b) PostgreSQLS.0.0betab

# su - pgsql

$ cd /usr/local/src

$ tar xfz /tmp/postgresql-8.0. Obetab. tar. gz
$ cd postgresql-8.0. Obetab

PostgreSQLS8.0.0betad pg_dump

$ cd src/bin/pg_dump
$ patch -p0 < /tmp/pg_dump. patch
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1Scd.././.

PostgerSQLS8.0.0 PostgreSQL
http://archives.postgresql.org/pgsql-bugs/2005-01/msg00211.php
PostgreSQL

(a) PostgreSQL7.4.6

$ ./configure —prefix=/usr/local/pgsql
$ make all
$ make install

(b) PostgreSQLS.0Obetab

$ ./configure —prefix=/usr/local/pgsql
$ make all
$ make install

PostgreSQL PostgreSQL
bin PGDATA

$ export PATH=/usr/local/pgsql/bin:$PATH
$ export PGDATA=/dbt3_0/pgsql

PostgreSQL
EUC_JP
/dbt3_0
$ mkdir /dbt3_0/pgsql
$ initdb —encoding=EUC_JP —no-locale
PostgreSQL WAL WAL

WAL  /db_xlog

-7
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$ cd /dbt3_0/pgsal
$ mv pg_xlog /db_xlog
$ In -s /db_xlog/pg_xlog .

7.2.2.3 pgbench

pgsql PostgreSQL
pgbench

(a) PostgreSQL7.4.6

# su - pgsql
$ cd /usr/local/src/postgresql-7. 4. 6/contr ib/pgbench

(b) PostgreSQLS.0.0betab

# su - pgsql
$ cd /usr/local/src/postgresql-8. 0. Obetab/contrib/pgbench

PostgreSQLS8.0 pgbench

|$ patch -p0 < /tmp/pgbench8. 0-tblspace. patch

7.3.2.1

pgbench

$ make
$ make install

pgbench
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7.2.3 INGA—BDHTE

7.2.3.1 PostgreSQL
PostgreSQL /dbt3_0/pgsql/postgresql.conf

(a) PostgreSQL7.4.6

‘Iog_timestamp = true

(b) PostgreSQLS.0

‘Iog_line_prefix = "<t

7.2.3.2 PostgreSQL PITR
PostgreSQL8.0 PostgreSQL
Point In Time Recovery(PITR) PITR
PITR
PostgreSQL /dbt3_0/data/postgresql.conf
‘ #archive_command = ' # command to use to archive a logfile segment

archive_command = 'cp %p /dbt3_3/archivedir/%f’

pgsql
PostgreSQL

| § mkdir /dbt3_3/archivedir
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7.3

7.3.1 BREH

7.3.1.1 PostgreSQL
pgsal PostgreSQL

| § pe_ct! -w start

7.3.2 FMMIRIE

7.3.2.1
PostgreSQLS8.0
pgbench
pgbench
pgbench accounts
/dbt3_0
/dbt3_1/pgtbls accounts
/dbt3_2/pgtbls accounts
7.2.2.3 pgbench
7.3.2.2 PITR
PostgreSQL8.0 PostgreSQL
Point In Time Recovery(PITR)
/dbt3_3 | 8.0
7.2.3.2 PostgreSQL PITR
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733 XET—4%0AO—FK

(1
$ dropdb dbname
$ createdb dbname
PostgreSQL8.0  PITR
| $ rm -f /dbt3_3/archivedir/*
2
pgbench <scale>
time
‘$ time pgbench -i -s <scale> dbname
3

|$ du -m —c /dbt3_0

PostgreSQL8.0
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‘ $ du -m —¢ /dbt3_0 /dbt3_1 /dbt3_2

PostgreSQL8.0  PITR

| $ du -m —c /dbt3_3

WAL
PostgreSQL8.0  PITR

734 Ny OTFTyTEYHINY

(1)
PostgreSQL8.0  PITR

‘$ rm -f /dbt3_3/archivedir/*

pg_dump 7.3.3
1GB

time

‘$ time pg_dump -b -F ¢ dbname | split -b 1000m — /dbt3_4/dbname. dump.

PostgreSQL8.0  PITR

|$ du -m —c /dbt3_3
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‘$ du -m —¢ /dbt3_4/dbname. dump. *

(2)

$ dropdb dbname
$ createdb dbname

PostgreSQL8.0  PITR

| $ rm -f /dbt3_3/archivedir/x

pg_restore

time

‘$ time cat /dbt3_4/dbname. dump.* | pg_restore —d dbname

PostgreSQL8.0  PITR

| $ du -m —c /dbt3_3

PostgreSQL8.0  PITR

735 41T v XRBEE

(1)
PostgreSQL8.0  PITR

‘$ rm -f /dbt3_3/archivedir/*
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7.3.3 reindex
accounts

time

‘$ time psql -d dbname —c¢ “reindex table accounts force”

PostgreSQL8.0  PITR

|$ du -m —c /dbt3_3

PostgreSQL8.0  PITR

accounts 7.1.1
> 100000

736 25w al)Ah/N1) (PostgreSQL8.0 D#H)

(1)
PostgreSQLS8.0 PostgreSQL
Point In Time Recovery(PITR)
7.2.3.2 PostgreSQL PITR
2)

$ dropdb dbname
$ createdb dbname
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| $ rm -f /dbt3_3/archivedir/x

(3)
psql  pg_start_backup(

$ psal dbname
dbname=# SELECT pg_start_backup (' mybackup’) ;

tar

time

time

$ cd /dbt3_0
$ tar cfz /dbt3_4/pgsql.bak pgsql

tar psql  pg_stop_backup()

‘dbname=# SELECT pg_stop_backup () ;

(4)

pgbench <scale>

‘$ pgbench —i —s <scale> dbname

(5)
pgsql

‘$ pg_ctl stop
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pg_start_backup() pg_stop_backup(

pgbench
6
@)
$ cd /dbt3_0
$ rm -rf pgsql
®
3
‘ $ tar xfz /dbt3_4/pgsql. bak
(4)
9
) ®

(10) recover.conf

recover.conf
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$ cd /dbt3_0/pgsql
$ cp /usr/local/pgsql/share/recovery. conf. sample recovery. conf

recovery.conf

#restore_command = 'cp /mnt/server/archivedir/%f %p

restore_command = '¢cp /dbt3_3/archivedir/%f %p’

(11)
PostgreSQL
‘$ pg_ctl start
<2005-02-09 21:27:17 JST>LOG: starting archive recoverye
<2005-02-09 21:46:18 JST>LOG: archive recovery complete
time pg_ctl —w start W
1
recovery.conf
recovery.done
7-17
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7.4

PostgreSQL8.0  Point In Time Recovery(PITR)

PostgreSQL

7.4.6

8.0.0betab
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741 BEHRLELEER
74.1.1

74111
PostgreSQL7.4.6

8.0.0betab

74112
PostgreSQL7.4.6 7.4-1 8.0.0betad 7.4-2
7.4-1 PostgreSQL7.4.6
1000 2000 3000 4000
0:50:58 1:42:37 2:34:06 3:26:23
14547M 29080M 43613M 58145M
0:19:45 0:40:27 1:00:10 1:23:45
273M 541M 810M 1079M
0:58:10 1:57:27 2:56:25 3:55:06
0:11:51 0:23:47 0:35:37 (a)
7.4-2 PostgreSQL8.0.0beta5 PITR
1000 2000 3000 4000
0:47:42 1:56:51 2:57:26 3:48:13
14761M 29508M 44255M 52152M
0:19:58 0:40:17 1:00:20 1:21:36
273M 541M 810M 1079M
0:57:20 1:565:28 2:54:11 (b)
0:10:49 0:21:38 0:32:30 (a)
(@) (b) No space left on
drive
(b) 90%
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0

4:19:12
3:50:24
3:21:36
- 2:52:48
" 2:24:00
1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

0746
@ 8.0.0betab

1000 2000 3000 4000

7.4-1

1:04:48
0:57:36
0:50:24
- 0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000

——746
——8.0.0betab

1000 2000 3000 4000

7.4.6

8.0.0betab

7.4-2 1000

8.0.0betab
1000
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(2

1:40:48
1:26:24
- 1:12:00
© 0:57:36
0:43:12
0:28:48
0:14:24
0:00:00

o746
@ 8.0.0beta5

1000 2000 3000 4000

7.4-3

0:23:02
0:20:10
0:17:17
. 0:14:24
0:11:31
0:08:38
0:05:46
0:02:53
0:00:00

1000

——746
——8.0.0betab

1000 2000 3000 4000

8.0.0betab

7.4-4 1000

7.4.6
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3

4:19:12
3:50:24
3:21:36
-+ 2:52:48
© 2:24:00
1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

bO746
@ 8.0.0beta5

1000 2000 3000 4000

7.4-5

1:04:48
0:57:36
0:50:24
- 0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000

——746
——8.0.0betab

1000 2000 3000 4000

90%

7.4-6 1000

4000 8.0.0betab

81%
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(4)

0:43:12
0:36:00
" 0:28:48
0:21:36
0:14:24
0:07:12

0:00:00

bO746
@ 8.0.0beta5

1000 2000 3000 4000

7.4-7

0:12:58
0:11:31
0:10:05
- 0:08:38
- 0:07:12
0:05:46
0:04:19
0:02:53
0:01:26
0:00:00

1000

——746
——8.0.0betab

1000 2000 3000 4000

7.4-8 1000

8.0.0betab

7.4.6 10%

4000
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714113

PostgreSQL7.4.6  8.0.0betab
7.4-3
7.4.6
8.0.0beta
1000 7.4.6 2000/3000/4000
7.4.6
7.4.6  8.0.0betab
8.0.0 7.4.6
7.4.6  8.0.0betab
8.0.0betab 4000
7.4.6
8.0.0betab 7.4.6
7.4.6 8.0.0betab
pgbench pgbench
8.0.0beta5  7.4.6 10%
8.0.0betab 4000
7.4.6
PostgreSQLS8.0.0betab
pgbench 8.0.0betab
7.4.6
7-24
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7.4.1.2

74121
PostgreSQLS8.0

14122

7.4-4
7.4-2

7.4-4 PostgreSQLS8.0.0beta5 PITR

1000 2000 3000 4000
0:46:29 1:55:18 2:54:02 3:14:58
13034M 26068M 39101M 52135M
1713M 3425M 5137TM 6850M

15M 16M 1™ 1™
0:20:32 0:40:43 1:00:37 1:20:51
273M 541M 810M 1079M
0:54:36 1:49:19 2:44:32 3:39:33
0:10:24 0:20:50 0:31:17 0:42:04

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004
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0

- 2:52:48
" 2:24:00

4:19:12
3:50:24
3:21:36

1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

1000 2000 3000 4000

7.4-9

1000

1:04:48
0:57:36
0:50:24
©0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000 2000 3000 4000

7.4-10 1000

4000
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(2

- 0:57:36

1:26:24

1:12:00

0:43:12

0:28:48

0:14:24

0:00:00

1000 2000 3000 4000

7.4-11

1000

0:23:02
0:20:10
0:17:17
. 0:14:24
0:11:31
0:08:38
0:05:46
0:02:53
0:00:00

1000 2000 3000 4000

7.4-12 1000
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3

- 2:52:48
" 2:24:00

4:19:12
3:50:24
3:21:36

1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

1000 2000 3000 4000

7.4-13

1000

1:04:48
0:57:36
0:50:24
©0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000 2000 3000 4000

7.4-14 1000

5%
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(4)

- 0:36:00
©0:28:48

0:50:24
0:43:12

0:21:36
0:14:24
0:07:12
0:00:00

1000 2000 3000 4000

7.4-15

1000

0:11:31
0:10:05
0:08:38
00712
0:05:46
0:04:19
0:02:53
0:01:26
0:00:00

1000 2000 3000 4000

7.4-16 1000

5%
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14123

7.4-5
7.4-5
1000/2000/3000 4000
5%
5%
5%
1 5%
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7.4.1.3

74131
PostgreSQLS8.0

7.4-6 PITR 7.4-2
7.4-6 PostgreSQL8.0.0beta5 PITR
1000 2000 3000 4000
00:53:41 | 01:47:45 | 02:42:27 | (a)
14761M | 29508M | 44254M
16661M | 33321M | 49998M
00:19:58 | 00:39:27 | 01:00:11
273M 541M 810M
OM OM OM
01:01:11 | 02:01:53 | 03:04:47
16677M | 33337TM | 49998M
00:12:09 | 00:24:27 | 00:37:27
1715M 3445M 5175M
00:19:01 | 00:41:21 | 01:00:41
oM oM oM
(a)
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0

4:19:12
3:50:24
3:21:36
© 2:52:48
©2:24:00
1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

OPITR
BPITR

1000 2000 3000 4000

7.4-17

1:04:48
0:57:36
0:50:24
- 0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000

—e—PITR
—&—PITR

1000 2000 3000 4000

PITR

7.4-18 1000

PITR
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60

50

40

30

20

10

1000 2000 3000 4000

7.4-19

1000

18
16
14
12
10

o N B OO

1000 2000 3000 4000

7.4-20 1000

PostgreSQL 1.12
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(2

1:26:24
1:12:00
"~ 0:57:36
0:43:12
0:28:48
0:14:24

0:00:00

OPITR
BPITR

1000 2000 3000 4000

7.4-21

0:23:02
0:20:10
0:17:17
. 0:14:24
0:11:31
0:08:38
0:05:46
0:02:53
0:00:00

1000

——PITR
——PITR

1000 2000 3000 4000

PITR

7.4-22 1000
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3

3:21:36
2:52:48
- 2:24.00
" 1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

OPITR
BPITR

1000 2000 3000 4000

7.4-23

1:04:48
0:57:36
0:50:24
0:43:12
. 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000

——PITR
——PITR

1000 2000 3000 4000

PITR

7.4-24 1000

5%
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(4)

0:43:12
0:36:00

-+ 0:28:48

OPITR

0:21:36 BPITR

0:14:24

0:07:12

0:00:00
1000 2000 3000 4000

7.4-25

0:14:24
0:12:58
0:11:31
-- 0:10:05
- 0:08:38
0:07:12
0:05:46
0:04:19
0:02:53
0:01:26
0:00:00

——PITR
——PITR

1000 2000 3000 4000

7.4-26 1000

PITR 13%
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(5)

3:21:36
2:52:48
- 2:24.00
" 1:55:12
1:26:24
0:57:36
0:28:48
0:00:00

OPITR

BPITR

1000 2000 3000 4000

7.4-27

1:04:48
0:57:36
0:50:24
- 0:43:12
© 0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

1000

——PITR

——-PITR

1000 2000 3000 4000

7.4-28 1000

PITR

PITR
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714133

PITR
7.4-7
7.4-7
PITR
1.12
PITR
PITR 5%
PITR 13%
PITR
1 3
8.0.0beta5  PITR
7.4.6 pgbench
PITR
1 3
PITR
cp
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742 FEO

PostgreSQL7.4.6  8.0.0betab

PostgreSQLS8.0 PITR
PITR
PITR
8.0.0betab  7.4.6 10%
5%
4000
PITR 5% 13%
PITR
1.12
PITR
1 3
pgbench
pgbench
4000 7.4.6 8.0.0betab
90%
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PostgreSQL
4000

PostgreSQLS8.0

8.0 PITR

PITR 13%
OLTP

cp

PITR
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8 DBT-1 MySQL
8.1 DBT-1 Architecture

8.1.1 OSDL- DBT 1 (Open Source Development Labs Database Test1)

OSDL DataBase Test1 (OSDL-DBT-1)  LinuxOS
TPC-W TPC-W
OSDL-DBT-1
TPC-W
TPC-W
OSDL-DBT-1 TPC-W
TPC
OSDL-DBT-1
TPC
TPC
OSDL-DBT-1 TPC-W
8.1.2 OSDL-DBT-1 O#ZE&
OSDL-DBT-1 DBT1  TPC-W
DBT-1

DBT-1 SAP DB ODBC
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Database

Stored Procedures

odbc

odbc client

Transaction Management Server

socket

A 4 A 4

odbc client socket

call interface

driver

8.1-1 OSDL-DBT-1 avR—=> + HRk

OSDL-DBT-1 TPC-W RBE Remote Browse Emulators
OSDL-DBT-1 EB(Emulated Browser)
EU(Emulated Users) TPC-W EB HTTP
ODBC
OSDL-DBT-1 TPC-W
OSDL-DBT-1
TPC-W
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8.2

DBT-1 8.2-1
#& 8.2-1 DBT-1#m%

dbdriver
appServer
appCache
DBT-1 LibODBC DBT-1 ODBC
MaxDB ODBC MaxDB ODBC

appCache DB

appCache
search_result_author item_count 10 1
search _result_title item_count 5 1
item_count 1000
LibODBC interfaces/db.c process_interaction()

dbdriver AppServer C

ODBC APIs
SAPDB v7.3.0.21 OS RedHat7.2
Linux
dodriver b appServer Z < > > S’iﬁ > DB
A
L MaxDB
DBT-1
- L { oDBC
1b0DBC LIB
\ 4
_’ »
Plxche ¢ e
[_Josr1
— Lk
8.2-1 DBT-1
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8.2.1 dbdriver D{&i&
dbdriver
dbdriver_pl  dbdriver_p2
dbdriver_p1l
ODBC appServer

RDBMS

dbdriver_p2

appServer
pthread createQ[————4  connect() o  appServer
! /y—+— main
[}
|
1
|
i I w vy DoConnection
| sert.el "
| |
[}
1 |
1 |
[}
||| oo
| ||
dbdriver | | «— |
| socket()
_:\iqf s
nanosleep()
sem_getvalue()
@ sleep( +
start eu
sleep() HomePage
=0 1

think_time
sem_post()/sem wait()
dbdriver.main
mix_matrix(shopping)

8.2-2 dbdriver
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8.2.2 appServer DiFE

appServer  Web

dbdriver
dbdriver
appServer
appServer
appCache
20 SEARCH RESULT
> MaxDB
P app_threadpool .DoTxn
P sem wait()
» A
» queue_entry_condition v
> —> condition bundle_t U
T™XQ --> Queue
int front
appServer int rear
accept() N int items
read create() \senu 0 int size
int capacity
struct Qltem *TxnQ
done_flag=1

appServer DoConnection

(

dbdriver

)

pthread cond wait()

dbdriver

e

ﬁ " dbdriver

X0l ten —-> Qlten

dbdriver
int TxType
=T int SlotID
int state

[QIndex]

Copyright 2004 Sumisho Camputer Systems Corporation

8.2-3 appServer ##&i&
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8.3 DBT-1

DBT-1 8.3-2 IZ/R9 TPC-W

% 8.3-1TPCW rSUHH 38—V —8

8-6
Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



8.4 DBT-1

8.4.1 AF/N\EZ—

8.4-1 DBT-1
A
duraion
ThinkTime
( )
( )
8.4-1
Duration
ThinkTime
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8.4.2 DBT-1it IR A4 S VT DRAEIZDINT

8.4.2.1

dbdriver BT
BT

dbdriver

BT

BT Bogo Transaction
DBT-1

8.4-28EAA VY

8.4.2.2

(1) BT

run_duration 1200
collect_count = (run_duration-20%60)/10
1200
collect_count = (run_duration)/10
10
run_duration = 3000 180

run_duration-$collect_count*10

dbt1.config BT
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(2) dbdriver
duration + (int) ((eus / rampuprate) * 60);
dbt1_config =

duration

10 5 duration = 3000
= (3000-20%60)/10*10 = 1800
dbdriver =3000 + (10/5)*60 = 3120

8-9
Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004



8.5

DBT-1 RDBMS

(1
RDBMS
(2 (1 DBT-1
3 Java
SQL
(4) RDBMS
(5) DBT-1
(6) TPC-W
SAP DB
(7) TPC-W http
(8
1
(6) RDBMS SAP DB
(M ©® DBT-1
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8.6

(1)
RDBMS
SQL
(2)
(3)
BT

(4) DBT-1

DBT-1 TPC-W

MaxDB
DB

8.7
8.7.1 =

DBT-1 ODBC

(1) DBT-1 LIB ODBC
2
(3) make
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8.7.1.1 ODBC

(»
int execute_ XXXX(struct db_context_t *, struct XXXX t *)
XXXX
SQL
©) 1
3 execute XXXX

(4) ODBC  SQL

SQLPrepare

SQL SQL RDBMS

SQLBindParameter

SQL

SQLExecute

SQL

SQLFetch

SQL

SQLGetData

(5) ODBC SQL SQL
SQL_SUCCESS SQL_SUCCESS_WITH_INFO
(6) (1
(7) (0)
® SQL SQL
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8.7.1.2 ODBC

(1) odbc_interaction.h
2 SQL

(3) execute_ XXXX0

8.7.1.3 SQL

SQL
#define STMT _HOME "SELECT c¢_fname, ¢_lname from customer where c_id=?"

MySQL

MaxDB

© 00 N O O B W N B

e T e N T Sy T ST ey
© 0O N O U1 WN LR O

.author.sql

. cc_xacts.sql
.country.sql

. Create_db.sh

. create_indexes.sql

.build.sh
. address.sql

address
author
cc_xacts
country

. create_indexes.sh
. create_keys.sql

. Create_keys.sh

. create_tables.sql
. Create_tables.sh
. drop_db.sh

. drop_tables.sqgl
. drop_tables.sh

. item.sql

. load_db.sh

. order_line.sql

. orders.sql

item

orders

order_line

QL
QL

QL

SoL

SoL

oL

QL

SoL

SoL

SQL

QL
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8.7.2 #&i&
8.7.2.1
MaxDB7.5 8.7-1

ODBC MaxDB
MaxDB

DB driver

|

APServer <> APCache

1 i

L DBT-1.LIB ODBC

odbc_interaction_home I odbc_interaction_shopping_cart r

call (home) call (shopping_cart) call (

V V4 V
MaxDB ODBC LIB

S

DBMS(Max)

8.7-1
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8.7.2.2

8.7-2
SoL

DB driver

|

APServer <> AP Cache

DBT-1 LIB ODBC

odbc interaction_home I odbc interaction_shopping_cart I

Exec(SQL) Exec(SQL) Exec(SQL)
V4 AV AV
MySQL ODBC LIB
DBMS(MySQL)
8.7-2
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8.7.2.3

DBT-1

DBT-1

INTERACTION

BT

@

BT

DBT-1

@

gnuplot

800

o
o
[ee]

1e) buiddoys
s)nsay Yoseas
1sanbay youeas
[re18@ 19npold
Aunbuj JapiQ
Aejdsiq 1apio
S19Npold MaN
BWOH
uonessifbay Jawoisny
1sanbay Ang
wiyuo) Ang
SI9]|9S 1599
1sanbay ulwpy

WIIIuo)D uIWpy

8.7-3
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8.73 WERBEY

Copyright(c) Information-technology Promotion Agency, Japan. All rights reserved 2004

8.7.3.1
8.7-1
7850
8200
8.7-1
No
1
1 Odbc_interaction_home.c 160 20
160 0DBC 50
SQL 20
20
50
2 Odbc_interaction_shopping_cart.c 180 20
500 0DBC 50
SQL 20
20
70
3 Odbc_interaction_buy_request.c 180 20
620 ODBC 50
SQL 20
20
70
4 Odbc_interaction_buy_confirm.c 810 40
480 0DBC 600
SQL 40
40
90
5 Odbc_interaction_order_inquiry.c 150 20
100 0DBC 50
SQL 20
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20

40
6 odbc_interaction_order_display.c 250 30
580 0DBC 100
SQL 30
30
60
7 odbc_interaction_search_request.c 100 20
(95) SQL 20
20
40
8 odbc_interaction_search_result.c 350 40
340 0DBC 150
SQL 30
40
90
9 odbc_interaction_new_products.c 330 50
740 0DBC 100
SQL 30
20
130
10 odbc_interaction_best _sellers.c 550 40
750 0DBC 300
SQL 40
40
130
11 odbc_interaction_product_detail.c 160 20
240 0DBC 50
SQL 20
20
40
12 odbc_interaction_admin_request.c 150 20
160 0DBC 50
SQL 20
20
40
13 odbc_interaction_admin_confirm.c 270 30
225 0DBC 100
SQL 30
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30
50
14 getPromolmatges 440 30
40 0DBC 300
SQL 30
30
50
15 CreateSC 250 30
25 0DBC 100
SQL 30
30
60
16 AddToSC 610 40
50 0DBC 400
SQL 40
40
90
17 RefreshSC 260 30
210 0DBC 100
SQL 30
30
70
18 getSCSubTotal 210 30
25 ODBC 50
SQL 30
30
70
19 GetSCDetail 210 30
200 0DBC 50
SQL 30
30
70
20 InitSCltems 170 170
190
21 GetCustInfo 260 30
30 0DBC 100
SQL 30
30
70
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22 InsertCust 410 40
50 0DBC 200
SQL 40
40
90
23 UpdateSC 330 30
40 ODBC 150
SQL 30
30
90
24 | DigSyl 80 80
40
25 GetOrderltems 260 30
220 0DBC 100
SQL 30
30
70
26 SearchAuthor 350 40
580 0DBC 100
SQL 40
40
130
27 SearchSubject 350 40
580 0DBC 100
SQL 40
40
130
28 SearchTitle 350 40
580 0DBC 100
SQL 40
40
130
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8.7.3.2

8.7-2
670
400
8.7-2

No.

1 build.sh 100 90
2 address.sql 25 10
3 author.sql 25 10
4 cc_xacts.sql 25 10
5 country.sqgl 25 10
6 create_db.sh 120 115
7 create_indexes.sql 25 15
8 create_indexes.sh 25 1
9 create_keys.sql 40 30
10 | create_keys.sh 25 5
11 | create_tables.sql 25 20
12 | create_tables._sh 25 3
13 | drop_db.sh 25 5
14 | drop_tables.sql 25 10
15 | drop_tables.sh 25 3
16 | item.sqgl 30 25
17 | load_db.sh 25 10
18 | order_line.sql 25 10
19 | orders.sqgl 25 15
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9.1 DBT-3 PostgreSQL

DBT-3

SRA NTT
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