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Java AP
SPEC AppServer2004 JBoss WebLogic
RedHatAS2.1,3 MIRACLE LINUX V3.0 SuSE Linux ES9 PostgreSQL

DB

OSDL DBT-1 PostgreSQL MySQL(MaxDB) Oracle
RedHatAS3 MIRACLE LINUX V3.0 SuSE Linux ES9

OSDL DBT-3 PostgreSQL

S PostgreSQL
0OS
CPU/IO (iozone oprofile LKST)
DBMS (diskio)
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OS

AP | SPEC RedHatAS2.1 3 JB0ss4.0.0 RMS) SPEC.org
AppServer | MIRACLE V3.0 | WebLogic MS) 2K$)
AN SUSE9 EJB
OSDL RedHatAS3 PostgreSQL7.4 OSDL
DBT-1 MIRACLE V3.0 RMS) TPC-W

DB SUSE9 MaxDB RMYS)
OSDL MIRACLE V3.0 | PSegrd88.Mh 8o | ospL
DBT-3 TPC-H
pgbench MIRACLE V3.0 PostgreSQL7.4 8.0 PostgreSQL

TPC-B

OS | lozone MIRACLE V3.0 lozone.org

diskio MIRACLE V3.0 (DB )

R:RedHat M Miracle S:SuSE
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PostgreSQL7.4.6 8.0.0beta5 2
7.4.6 1.1-1 8.0.0beta5 1.1-2
1.1-1 PostgreSQL7.4.6
HP ProLiant DL380 Generation 3
Xeon 2.80GHz 2CPU
2.5GByte
Ultra SCSI 320 HDD 15000rpm
3
36GB HDD /boot 1GB
swap 4GB
/ 4GB
lusr 4GB
Ivar 1GB
tmp 1GB
/home 20GB
36GB HDD /db_xlog
72GB HDD /dbt3_0
ext3 ext3
orderd
pgsql

/db_xlog /dbt3_0

1.1-2 PostgreSQLS8.0.0beta5

HP ProLiant DL380 Generation 3

Xeon 2.80GHz 2CPU

2.5GByte

1.1.1.1 PostgreSQL
7.4.6  8.0.0betab

root PostgreSQL Linux

pgsal

# useradd pgsql

PostgreSQL

(a) PostgreSQL7.4.6

# mkdir Zusr/local/src/postgresql-7.4.6

# chown pgsql Zusr/local/src/postgresql-7.4.6 y
# mkdir Zusr/local/pgsql

# chown pgsql Zusr/local/pgsql

(b) PostgreSQL8.0.0beta5

PostgreSQL
pgsql

# mkdir Zusr/local/src/postgresql-8.0.0beta5

# chown pgsql Zusr/local/src/postgresql-8.0.0beta5
# mkdir Zusr/local/pgsql

# chown pgsql Zusr/local/pgsql

pgsql PostgreSQL
PostgreSQL

(a) PostgreSQL7.4.6

/tmp

| # su — pgsql
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SPECjJAppServer2004  ?(1)

SPECJAppServer2004
— SPEC.org ($2,000)

— http://www.spec.org/jAppServer2004/

— J2EE 1.3 AP
» JaveServer Pages, Servlet API, JDBC
. AP
— DataSource Message Queue
- EJB 2.0

» Stateless/Stateful Session Bean
* Message Driven Bean
 CMP Entity Bean

— J2EE/EJB
. OSS
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SPECJAppServer2004  ?( )

(

)

Emulator 12
ossem
15 | web/imMs Server | 15| 11 AP Server 1115 DB Server
0SSWj ossasl ossds
Driver 11
ossld
192.168.102.x 192.168.101.x 192.168.104.x
Driver 1x3GHz P4, 1GB Memory, 1x120GB HDD, 1xGigabit (ON) Red Hat Enterprise Linux AS 2.1(2.4.9)
Emulato | 1x3GHz P4, 1GB Memory, 1x120GB HDD, 1xGigabit SUSE LINUX Enterprise Server 9(2.6.5)
r JDK Java 2 SDK, Standard Edition 1.4.2_04
Web/JM | 2x2.8GHz Xeon, 2.5GB Memory, 2x36GB HDD, DB Server PostgreSQL 7.4.6
S 2xGigabit
AP Server JBo0ss 4.0.0
AP 2x2.8GHz Xeon, 2.5GB Memory, 2x36GB HDD,
Server 2xGigabit Web Server Apache httpd 2.0.46
DB 2x2.8GHz Xeon, 3GB Memory, 2x73GB HDD, Web Jakarta mod_jk2 2.0.4
Server 2xGigabit Connector
Application SPECjAppServer2004 VV1.03

Copyright C) 2005, Development Infrastructure WG, Japan OSS Promotion Forum

16



SPECjAppServer2004

Crerviaw

Technical
Documentation

Banchmarking
User Guide
Hanchmark FAD
Aromicity Tests
Go Trade Autos!

Go Build Cors!

Driver W

Dealer Agent PlannedLine LargeOrderLI
Agent ne Agent

f?

()

JMS

LargeOrde
rSes

SpecAppSe
rvlet

FulfillOrde
rMDB

SPECjAppServer200

SPES JIEE Performance Denchmark

DeliverySe
rviet

mark SPECjA2pSarnadi0d poovides o werk]
it of a0 e 0 end wes bomad ek o H |

Jwva dusess, 3o Sevies, Jva Server Pags and Emierpeise T |
w36 portabls trovt cnes desigaod tn w1 casss oty of scal ki

ml e ven

SRR _UL=0.FFEERR VWER

BuyerMD

Supplier Emulator EmulatorS

ervlet

LANDITL) ENFR OIS EF
SPECiAppServer2004 - Performance Benchman *

................ ¥ 0
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SPECjAppServer2004

SPECjAppServer2004

-5 ejb-jar (33 EJBs/20 tables)
» corp(4 EJBs/5 tables)
* mfg(12 EJBs/5 tables)
» orders(7 EJBs/3 tables)
 supplier(8 EJBs/6 tables)
o util(2 EJBs/1 tables)

- 2 (35 patterns)

o Dealer’s Web interaction(HTTP, 14 patterns)
— doLogin, doPurchase, doClearCart, dolnventory, etc.
-3
» Purchase(25%), Manage(25%), Browse(50%)
o EC transaction(RMI/IIOP, 21 patterns)
— ScheduleWorkOrder, UpdateWorkOrder, etc.
- Line (PlannedLine, LargeOrderLine)
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SPECjAppServer2004

( )
. (JOPS)
— JOPS = jAppServer Operation Per Second

( )
. 90%

(30 )

IR JOPS SPEC.org
* IR = Injection Rate( DB
 http://www.spec.org/jAppServer2004/results/
— AP

Copyright C) 2005, Development Infrastructure WG, Japan OSS Promotion Forum

?( )

19



OSDL DBT- ()

OSDL

DBT-1 TPC-W
Web

DBT-2 TPC-C
OLTP 1

DBT-3 TPC-H

DBT TPC
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OSDL DBT-

OSDL DBT-

appServer MaxDB/
PostgreSQL/
Oracle

run_dbtl.sh appCache

DB

dbdriver

/
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OSDL DBT- ()

OSDL DBT-

 Admin Confirm
 Admin Request

» Best Sellers

 Buy Confirm

 Buy Request

o Customer Registration*
e Home

 New Products

e Order Display
e Order Inquiry MaxDB 7.5.00.16

»  Product Detail PostgresQL 7.4.6

e Search Request*
e Search Results
* Shopping Cart
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OSDL DBT-3 ()

OSDL DBT-3

. TPC-H
— DBT-3 TPC-H
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OSDL DBT-3

OSDL DBT-3 DB

part

partsupp

lineitem

orders

| orderkey™

p_partkey
p_name
p_mfgr
p_brand
p_type
p_size
p_container
p_retailprice

A 4

ps_partkey

p comment

SF>=<200,000

A

| partkey

ps_suppkey
ps_availqty
ps_supplycost
ps comment

SF>=<800,000

|_suppkey

| linenumber
|_quantity
|_extendedprice
| discount

| tax
|_returnflag

| linestatus

| shipdate

| commitdate

customer
c_custkey
c_name
C_address
*|c_nationkey
c_phone
¢ _acctbal
S F > 10 ! OOO c_mktsegment
supplier c comment
s suppkey SF> 150,000
S_name
s_address
s _nationkey
s _phone
s acctbal 25
s comment nation
~|n_nationkey
n_name
S F n_regionkey
n_comment

|_receiptdate
|_shipinstruct
|_shipmode
| comment

[ a

SE>< 6,00

—

SF><150,000

0

5

region

r_regionkey
r_name
r comment

0_orderkey
0_custkey
0_orderstatus
0_totalprice
0_orderdate
0_orderpriority
o _clerk
o_shippriority
0 comment

,000

time statistics

task_name
s time

e time

int time
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OSDL DBT-3 ()

Q7 select supp_nation, cust_nation, |_year, sum(volume) as revenue from (

select n1.n_name as supp_nation, n2.n_name as cust_nation, extract(year from |_shipdate) as |_year,
|_extendedprice * (1 - |_discount) as volume

from supplier, lineitem, orders, customer, nation n1, nation n2

where s_suppkey = |_suppkey and o_orderkey = |_orderkey and c_custkey = o0_custkey and s_nationkey =
nl.n_nationkey and c_nationkey = n2.n_nationkey

and ((n1.n_name ="'JAPAN' and n2.n_name = "VIETNAM) or (n1.n_name = 'VIETNAM' and n2.n_name
="'JAPAN)

and |_shipdate between date '1995-01-01' and date '1996-12-31") as shipping
group by supp_nation, cust_nation, |_year order by supp_nation, cust_nation, |_year;

RF1 insert into lineitem - Inesrt into orders :

RF2 delete from lineitem . delete from orders X
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OSDL DBT-3 ()
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DBT-3 Tact Result

HTML

Compsite

Query Processing Power

> SF

=< SF

il

Throughput Numerical Quantiry

n

Gonfigurations:

| Software Version

Hardware Configuration

| Run Parameters

Linux Kernel: 2.421-
O 38AXsmp

4 CPUS @ 2787511 MHz

Database Scale Factor: 1

PostgreS0L: 80.0betalb

CPU madel IntellR) Xeon(Th
CPU 2.80GHz

MNumber of streams for
throughput run: 4 =

|sysstat: 407

2973188 kB Memory

[shmma 2147483648

distribution: MIEAZLE LIMUX
W30 Ckoumei)

procps: 2.013

[Test Kit Version 1.5

Mode: srapc2d0Z cojp

databaze parameter

Put pgsgl_tmp on different
drive: 0

Put WAL on different drive: 1

DBT-3 Metrics:

|Composite |(liuer!,|l Processing Power|Throughput MNumerical Quantity

27516 1338 .99

2468

Query Times

258 T T T T T T T T T T T T 1 T
Fouwer >
Throughput
z2e8 -
n
=
<
3 1se
o
w
[
-
o
£
-
-
2 18 | E
[ —L |
=]
~ |
58 - =
o I 1 | | | I | 1 | | | J 1 | J J

01 02 Q3 Q4 Q3 06 07 05 0% 018011012013014015016017 018019028021 Q22RF1 RFE
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. Java AP

2004

AP

% DB Server

Apache, etc. PostgreSQL, etc.

Linux (RedHat/SuSE/Miracle)

Java SW/HW
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. Java AP

2.4 2.6

- A
-‘.‘a"...
-t
Ji..'"" /.
',.--‘"'- —=— RHEL2.1(2.4) AP1
Ij”’;'. SLES9(2.6) APL
AT
.”!,!
(Purchase)
A B c D 18

16 A
14 e
12

10 ~
/ —=— RHEL2.1(2.4) AP1

8
6 / . SLES9(2.6) AP1
( ) /‘/
ol v e
A B C D E
2.6
2.4 RedHatAS2.1 2.6 SuSE9
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NP\ WA

i #82 #16 #78 #75 #81 #12 #36 #34 #28 #39 #40 #31 #35 #30 #29
1

_

" #22 #116 #69 #63
N

A

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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. Java AP

—4=  JBoss
—— WebLogic

—
N

HTTP

WebLogic )
JBoss A
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. Java AP

—4— JBoss AP1 —4&— JBoss AP2

—— JBoss AP3 —¥— JBoss AP4

~— WebLogic AP1  —H— WebLogic AP2 /E
—>— WebLogic AP3  —@— WebLogic AP4

HTTP

HTTP JBoss WebLogic
JB0ss4.0.2
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2004

24 2.6 (2.6 )
Web (Web
DSS (DSS
DB ( ) (

\ ................................ .OSDL'II‘
Load generator .." :
.................................. : OSDL DBT- 1 DBT-3 |

-
-------------------

oS Linux (Red Hat/SuSE/eracIe)
@/ . s
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OSDL DBT-
-MaxDB7.5

DBT-1 BT

BT

DBT-1 SUSE

160

140 |

120

100

/ BT
-simultaneous connection=1

y
Fot

80

SUSE LINUX Enterprise Server

60

/ S MaxDB7.5
CPU Intel Xeon 3.6GHz HT Dual

Memory 4GB

40

20 |

200

400

600

800 1000 1200 1400 1600
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OSDL DBT-

-PostgreSQL
PostgreSQL
20 : ( )
18
16
. - - postgreSQL
12 |
10
g |
()6 =
4
0
> . 3 ¢ & QN &
$ ¢ F & F &S S O D & @ S
OO(’\\\ Q@&QJ %Q}\‘?J " § an&@ 6&\0 P &06\\’(’ & \Q& &Qq’} Q®&® QS’%V\ 'Q%Q
. X @) N
& & o o o o R O N N
S S %) Q;\} osd 2 Q o) © R\ ©
v @Q} © Q¢ B
\'0
¥
DBT-1 TPC-W 14 12
PostgreSQL PostgreSQL RedHatAS3
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OSDL DBT-
24 2.6

BT

70
60
50
40
30
20
10

24 26

////' —— 2.6
v —-— 24
200 400 600 800 1000

2.6
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OSDL DBT-3

400

350
300 |

250

GB

200
150 |

—— /4
——38.0

100
S50 |

0

1GB 2GB 4GB 6GB 10GB
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DBT-3

PostgreSQL/7.4 8.0

DBT3
0:36:00
——746
02848 . —#—8.0.0betad B
=
- 0:21:36
- 0:14:24
0:07:12
0:00:00
1 2 3 5 6 7 8 9 10 400
350
300
250
200
150
100
— 50
0

PostgreSQLS8.0
~
DBT3
7 ——746
——8.0.0beta5
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lozone ID 11
Oprofile,LKST

iozon
or e
120
1D G P
100 _ _ B B |_ _l G T
8 “‘llll...
g 60° e - G T
’ P
’ 2.7G P
20 ‘ ‘I 2.7G T
0 2.7G P
112 3 4 5 6 7 8 19 10 11 G P
ID 10 G T
11 G p
CPU CPU
CPU GB /70 (170 )
CPU jozone
( lozone
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CPU ID=1) CPU ID=9) Oprofile
CPU Oprofile (ID=9)
(%)
1 do_generic_file_write 8,462 16.16
2 get_hash_table 4,584 8.754
3 unlock_buffer 3,364 6.424
4 __br_write_lock 2,763 5.276
5 __write_lock_failed 1,989 3.798
do_generic file write()
0xc0160de8
_copy_from_user()

_copy _from_user()

1./O

CPU Oprofile (ID=1)

(%)
1 default_idle 1,993 24.37
2 try_to_free_buffers 532 6.504
3 launder_page 532 6.504
4 LKST_ETYPE_MEM_SWAPOUT _HEADER_hook 371 4536
5 unlock_page 365 4.462
default_idle()
hit
/0 CPU
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CPU (ID=1)
CPU (ID=9)
/0
10 1 vs01 )

I/0

11l

CPU ID=1) CPU ID=9) LKST
170 170
100
80 [
—~ \\
S 60 | :
1—wr!te ~_
40 b —*— 9-write
20 |
0 —x He—L—=—
((//go ((;Qv Q//be ((/Q‘L ((;Q\, {(}@ RN
'\9 '\9 '\9 \9 '\9 '\9 \9 500
() ]
400 ¢
300 f
CPU (ID=1) P
512 100 |
0
\
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(1)
LKST(Linux Kernel State Tracer)

f \ Linux
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counts

statistics graph

4DDE}U I I T | | I I T I | T I I I T | | T T u-m-tz (
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dav)

help ]

E) BXEC

E] abo

!

filasystem: extz

total blocks: 40360
system blocks: 1297

file hlocks: 37615
fragmented blocks: 64
sys-fragmented blocks: 0

[ system hlocks
B continuous blocks (continuous file)
[ continuous blocks {fragmented file)
[ fragmented blocks (fragmented file)
i [ system fragmented blocks (fragmented file)

ﬁ O unused hlocks

[ summarize blocks: 2"(3—% [update]

total blocks I fragmented ﬂles]

C
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read Read
35
3
250 25
2
/ 15
100 05
—a—ext2 —e—ext3 . . . .
50 0
0 50 100 150 200
0 & 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 35
3 /
= /
2
32MB copy _/-/'/
32 o
1 Ext3
copy read 0.5
0 1 1 1 1
0 50 100 150 200
read - -
CPU P4 2GHz OS — Miracle Linux 3.0
512MB Filesystem — Ext2/Ext3
HDD 30GB*2 4KB)
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device: |log_aLL_032

path:

fragmented percentage: 1.49%
total blocks: 588372

system hlocks: 9246

file hlocks: 326476
fragmented blocks: 4911
mented blocks: 10

vin Bl A

Il summarize blocks:

total blocks | fragmented files

[+] O unused blocks

0 system blocks
B continuous blocks {continuous file)

[ continuous blocks (fragmented file)
[ fragmented hlocks (fragmented file)
O system fragmented blocks (fragmented file)

ol 2l s

Mo CN =100 OO COCon oo
oo ERomMO RS

0

[ P —Y

[
o
=
ey
I
L=]

X

device: [log_ALL_AFTER

path:

fragmented percentage: 0.00%
total blocks: 565372

system blocks: 3246

file blocks: 326475
fragmented hlocks: O

sy s-Tragmented blocks: 10

Amntimn filen, 2T

O summarize blocks: 2+ 8

total blocks | fragmented files

o =] 3
help
E O unused blocks

0 system blocks
B continuous blocks {continuous file)

[ continuous blocks (fragmented file)
[ fragmented blocks {fragmented file)
=] [ system fragmented blocks {fragmented file)

oot

-
[

[ —
T e

check done.

time: 0.2055ec (check: 0.0sec)

defrag 0.73 pym1

check done.  time: 0.200sec (check: 0.0sec)
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OSDL

DBT-3 DBT-1

SPEC.org

lozone.org

Desktop Linux
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Kernel.org

\_ J
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JBoss.org

\_ J
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PostgreSQL..org

\_ J
4 N
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DB

PGCluster

postmaster

=

Cpostmaster

Ve N\

® |

[——]

= |

[——]

/—

ostmaster

) C

7
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DB

MySQL Cluster

—
1
—
SQL
—
2
—
sQL 2
—
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120

100

80 |

BT/

40 |

2

EM64T

n—

=B=3  AsinuxL0 64 AsinuxL0

A

20 40 600 B0
()
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SE

Y

SPEC AppServer2004, OSDL DBT-1,3
Y

WebLogic Oracle( )
v

EJBProfiler -~ EJB
Oprofile LKST - Linux
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Linux OSS 0SS
I

I 0SS

OSS

WorldWide
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