16 JUL 2004

1719

FIG. 1
__AAQ
A COMPANY
SYSTEM
a0 A0 ~Dbbo
GATE- DATA CENTER
~ WAY N 0

]

.

CLIENT PLWAY N

CLIENT | A1 /
a2 GATE-

DO
—_BBO - '/O [
B COMPANY GATE-
Somens INTERNET WAY

b0

CLIENT
b1

CLIENT

o

N\

c1

cl




=
(¥
NETER
—| LNIWIOYNYI
00~
L A~{3NNTOA|
Z2S—- FOVHOLS | S — FOVHOLS OA~{3NRIOA]
JOVHOLS
T | - ow
- _ _ 01
| IREENRVER
s SEETRES a0 |
Lek— \Zk~ A~ 00LP
EvESH | [S3AuTs | [G3Ag3s] |
2 [L_EC snvavaay] [ | eaivavaav] || Sore SNLvdvddy
-~ —
N\ 0gA | {oNiLvooTiv H| 02A | Snitvootw | O4A ONILYOOTIV
™ d3IAYIS]| | avol N SETNER avol i [93A43S] | avol
T T A e
(Ao} 00%P (e 00ZP | Re
[Eapuas) IS EEEE = L . AVMILYD
09~ 0za~ oLa~ ¢
| [eaness) | S EEER | [eEnEs) 0Q
ee— |00¢T ree— |00¢1 e~ | oot
| [G3Ag3s| | [53AuTs] | [SSAuSS| |
aa \ ] dv \ { g93mM
/omm\ 02eY | gze— 0z / oLe— o_\
0z oz 0HA ¢ Ol




319

FIG. 3
DO
1
1000
STORAGE UNIT
padar, UID ) L UID L IN_ L OUT ] | cONTROL
AO [ #0 #0 | 101 | 98
Al ] #0 #1 | 56 | 43 PROGRAM
b0 | #1
bl | #1
~L0 ——1001 1002
o CONTROL UNIT
< COUNTER| 41403
~LIC CIRCUIT

16 JUL 2004



16 JUL 2004

4.719
] f COo
s 1100
addr| UID STORAGE UNIT
A0 | %0 —-T19
Al | #0
b0 | #1
bl | #1 _—T20
UID | Gr OPEE%UQON cPU THRoUGHPUT |LOWER LIMIT il
web | SMALLER THAN 50 % —_— TWO SERVERS [EIGHT SERVERS
#0 | AP |SMALLER THAN 50 % _ TWO SERVERS [FIGHT SERVERS
DB | SMALLER THAN 50 % — TWO SERVERS [EIGHT SERVERS
#1 web — 30 TRANSACTIONS PER SEC OR HIGHER | TWIO SERVERS | SIX SERVERS
— 121
CPU OPERATION SERVER
UD | server |_RATE HISTORY ARToRY CHARGE
50% OR | SMALLER WO EIGHT
HIGHER | THAN50 % SERVERS| |SERVERS
web—Grl 05HOURS | 1085HOURS | -~ [25HOURS| |80 HOURS
#0 [AP-Gr| OHOURS | 109HOURS | -~ |30 HOURS| - |56 HOURS| SM¥
DB-Gr! 05HOURS | 1085HOURS | - {20 HOURS| |60 HOURS
» web:—Gr — — - {10 H(:)URS — lismy
— 122 ,—123
ASSIGNED| ALLOCATED SERVER UID | VIRTUAL ADDRESS| REAL ADDRESS
ID |web-Gr|-| DB-Gr a100 al10.a11
#0 [a10,a11||a30,a31 | #0 a200 a20.a21
#1 |b10.b11||b30,b31 a300 a30.a31
IDLE |y10,y11]--{y30,y31 b100 b10,b11
#1 b200 - b20.b21
CONTROL PROGRAM | —P20 b300 b30,b31
_L100 ——1101 —1102
1200
1300 CONTROL UNIT




(A)

(B)

©

519
F/TSO
uip | VIRTUAL | REAL
ADDRESS| ADDRESS
#0 a100 a10.a11
b100 b10.b11
_T31
uip | VIRTUAL | "REAL
ADDRESS| ADDRESS
#0 2100 al0.al1
a200 a20.a21
#1 b100 b10.b11
b200 b20,b21
,,_/T32
uiD | VIRTUAL [ REAL
ADDRESS | ADDRESS
#0 az200 az20.a21
a300 a30.a31
#1 b200 b20.b21
b300 b30,b31
/__/T33
UID | VOLUME

VO

V1

16 JUL 2004



—-1200

data

—~1201

—~1202

~-1203

1204

—~1205

~-1206

1207

1208

~-1209

1210

1211

~-1212

data

~1213

1214

16 JUL 2004



7719

FIG. 8

START 1300

MONITOR OPERATIONE 41201
INFORMATION

[
COLLECT OPERATION 1302
INFORMATION

l

LEVEL CONTRACT

SERVERS NO

COMPARE WITH SERVICE 1303

CAN BE REDUCED
?

YES

1305

» PROCESS STOP AND RESOURCE
RELEASE INSTRUCTION

+- STAND-BY UNTIL STOP AND RELEASE

- ALLOCATION TABLE INFORMATION
CHANGE INSTRUCTION

- STAND-BY UNTIL CHANGE COMPLETION

- CHARGE INFORMATION CHANGE

- NOTIFY
ADMINISTRATOR

1309

SELECT SERVER |1310
TO BE ALLOCATED
|

- ALLOCATION TABLE INFORMATION
CHANGE INSTRUCTION

» STAND-BY UNTIL CHANGE COMPLETION
* CHARGE INFORMATION CHANGE

16 JUL 2004



8719

(A)
_~1405A _1410A

. » ALLOCATION TABLE

P Erse STOP AND INFORMATION
- ALLOCATION TABLE - STAND-BY UNTIL CHANGE

INFORMATION COMPLETION

CHANGE INSTRUCTION
- STAND-BY UNTIL CHANGE

COMPLETION

(B)
/1 405B //1 410B

- PROCESS STOP AND « ALLOCATION TABLE

RESOURCE RELEASE INFORMATION

INSTRUCTION - STAND-BY UNTIL CHANGE
- STAND-BY UNTIL STOP COMPLETION

AND RELEASE
- ALLOCATION TABLE

INFORMATION CHANGE

INSTRUCTION
- STAND-BY UNTIL CHANGE

COMPLETION

16 JUL 2004



9.719
FIG. 10
1500 1501 1502
/ ? ;
/10 WEB SERVER
1503
COL']',],'}OLIJ 1504
LPAR CONTRoL | | L200 L300
L1@ REGISTER L
" GROUP
(DO | | =15051506 L
CPU CPU
GATEWAY AP DB
vemorel~1507 SERVER SERVER
a100]
L 1|
————1100}
I S R
—v100
| |[NETWORK | |
ADAPTER — -
—~ L0
L120— L220— L.320 —
S S1 S2
N \ [ [
STORAGE STORAGE STORAGE
CO
MANAGEMENT [
SERVER
FIG. 11
MEnﬁg;;r fL?OCATION
CPU
LPAR#| UID | ADAPTER Forupy OFFSET] SIZE | ALLOCATION%
#0 #0 a100 0 2GB 50%
#1 #1 . | bi00 2GB 2GB 20%
#2  inot assign] y100 4GB 2GB disable

16 JUL 200k



16 JUL 2004

1200

—~-1201

~-1202
—~1204

—~1206
~-1208
—~-1210

—~-1212

—~1213

~1214




16 JUL 2004

1119
fCO
—1100
STORAGE UNIT__ 140
MEMORY ALLOCATION cPU
LPAR#| VID | ADAPTER oART OFFSET | SIZE | -HRFE BN
#0 #0 al00 0 2B 50%
#1 #1 b100 2GB 2GB 50%
#2 [notassign| y100 4GB 2GB | disable
s _—T19 [UID [ Gr [CPUALOCATIONRATE] CPU THROUGHPUT |
addr] UID web | 50% OR HIGHER —
AD | #0 #0 | AP | 50% OR HIGHER —
Al | #0 DB | 50% OR HIGHER —
bo | #1 " web | 20% OR HIGHER | XTRNSKCTOS PRSEC RAGR HH-T'50
bt | #1 : : :
CPU USE HISTORY - T51
UID  SERVER 2 TFR THAN 50 %] 50% OR HIGHER | | CHARGE
web 0.5 HOURS 108.5 HOURS
#0 AP 0 HOURS 108HOURS | - | SM¥
DB 0.5 HOURS 108.5 HOURS | -
web — —
#1 | AP — — — | 1.5M¥
DB — ——
UID_[SERVER [CPUALLOCATION RATE }~T52
web 50% P P20
#0 AP 50% CONTROL
} DB 50% PROGRAM
' web 20%
#1 AP 20%
DB 20%
1100 F—1101____—1102
1200
L300 CONTROL UNIT




12719

FIG. 14

START 1600

MONITOR OPERATIONL_ 1601
INFORMATION

|
COLLECT OPERATION | 1602
INFORMATION

i

COMPARE WITH SERVICE 1603
LEVEL CONTRACT

ALLOCATION RATE NO

JO BE INCREASED
?

! 1605
YES !

» LPAR CONTROL REGISTER GROUP
INFORMATION CHANGE INSTRUCTION

- STAND-BY UNTIL CHANGE COMPLETION

- CHARGE INFORMATION CHANGE

ALLOCATION RAT

INCR%ASED

LPAR CONTROL
REGISTER GROUP
INFORMATION

R

- LPAR CONTROL REGISTER GROUP
INFORMATION CHANGE INSTRUCTION

+ STAND-BY UNTIL CHANGE COMPLETION

- CHARGE INFORMATION CHANGE

1 6 JUL 2004



13719

FIG. 15

/'IO

DO

GATEWAY

~—L10

L | WEB

L100
| | WEB |

|
H

LOAD
ALLOCATING
APPARATUS

T
[

)

d100

L0

_CO

4 WEB |

L1 WEB

L110
~al10 /L120

il

SERVER
_—all

SERVER[T;
-b10
WEB
SERVER
b1t
WEB
SERVER
~y10

SERVER[ |
~y1

SERVER] ||

S4 |
(i

STORAGE

[VOLUME}-~F0
[VOLUME}~F 1

MANAGEMENT
SERVER

16 JUL 2004



14,719
FIG. 16
(A) |a100| cO data 1700
(C) |a100| cO | #0 | data 1702
(D) |at0| cO | #0 | data 1703
(M) | cO [@100 #0 | data 1712
(O) | c0 [a100 data ~-1714
FIG. 17
DO
f
1000
STORAGE UNIT
__T60  —T11 P10
ada ] UID ] [UD [ IN_JoUT CONTROL
al00] #0 #0 | 101 | 98 PROGRAM
b100[ #0. # | 56 | 43
L0 —100t 1002
~ CONTROL UNIT
A0 COUNTER
110! || circurr [—1003

16 JUL 2004



16 JUL 260

15719
FIG. 18
{CO
1100
addr] UID | STORAGE UNIT
T69

al00] #0 |
5100] #1 120

UID cPU LOWER LIMIT{ UPPER LIMIT

#0 |SMALERTHAN®0% — TWO SERVERS [EIGHT SERVERS)|
#1 — ) TRASMCTIONS PER SEC OR HGHER] TWO SERVERS | SIX SERVERS |
—T21
CPU OPERATION SERVER
UID - | RATEHISTORY | | “HSFORV™ |naoe
50% OR | SMALLER WO EIGHT

HIGHER | THAN 50 % SERVERS | | SERVERS
#0  |web—Gr|0.5 HOURS108.5 HOURS] - |26 HOURS | --- 180 HOURS | SM¥

#1 _ [web—Gr] - |30HOURS|---] — [15M¥
—123
—T122 UID_[VIRTUAL ADDRESS[ REAL ADDRESS
ALLOCATED SERVER| | ¥#0 a100 a10.a11
web-Gr #1 b100 b10,b11
#0 at0,all ‘ ~T170
II;TE b}gbﬂ UID | ROOT FILE NAME
yiuy #0 aaa.com
#1 bbb.com
CONTROL PROGRAM |55y
_L100 -—1101 —1102

200
1300 CONTROL UNIT

L0




16719

FIG. 19

START 1300

MONITOR OPERATIONL 1301
INFORMATION
|

COLLECT OPERATION L1302
INFORMATION

r—
COMPARE WITH SERVICE L 1303
LEVEL CONTRACT

SERVER

1304 NO

CAN BE B}EDUCED

ES

* PROCESS STOP AND RESOURCE
RELEASE INSTRUCTION

- STAND-BY UNTIL STOP AND RELEASE

+ ALLOCATION TABLE INFORMATION
CHANGE INSTRUCTION

- STAND-BY UNTIL CHANGE COMPLETION

» CHARGE INFORMATION CHANGE

1305

NO IS THER

1308 IDLE S?ERVER

o

- NOTIFY YES
ADMINI1STRATOR 1300
SELECT SERVER 1800
TO BE ALLOCATED

- ROOT FILE NAME INFORMATION
CHANGE INSTRUCTION

+ ALLOCATION TABLE
INFORMATION

» STAND-BY UNTIL CHANGE

» CHANGE INSTRUCTION

16 JUL 2004



17719

FIG. 20

(SR ~1900

1 6 JUL 2004

READ USER CONDITION —~—1901
SET USEILR ID TABLE ——1902
READ SERVICE LIéVEL CONDITION ~—1903
ALLOCATION OF SERVll_R | 1904
* GENERATE SERVER ALLOCATION
MANAGEMENT TABLE
- GENERATE SERVER ADDRESS
- CORRESPONDENCE TABLE
SET SERVER ALLIOCATION TABLE ——1905
GENERATE SERVICE HISITORY STORAGE TABLE [~-1906
END )~-1907
FIG. 21
2000
READ USER CONDITION ——2001
SET USE!I? ID TABLE —~-2002
READ SERVICE Lfi_'VEL CONDITION —~—2003
ALLOCATE C[PU USE RATE —~—2004
SET LPAR CON'II'ROL REGISTER —~—2005
GENERATE SERVICE HIS[TORY STORAGE TABLE —~-2006




18.719

FIG. 22

2100
USER CONDITION INPUT DIALOG
USER IDENTIFICATION CONDITION
[accEss sourRcEIPADDRESS | [v| [ A0A1 |
| ACCESS DESTINATION IPADDRESS | | | | |
L f | L] | |
SERVER TYPE IP ADDRESS
|wes SERVER| (v/] [ a100 |
[ APSERVER | [v/] [ a200 |
[DBSERVER | [v/| [ a300 |
2200
SERVICE LEVEL CONDITION INPUT DIALOG
NUMBER OF SERVERS USE CONDITION
LOWER  UPPER
SERVER TYPE i mm AT

[wesserver| [v]  [2 Jsmens[ 8 Jsonrs [swaLeRTHN0%] |

[apserver | [v] | 2 fsmems| 8 |serers |swaerTHaNS0%| |

[DBSERVER | [v/] | 2 |swees [ 8 |semvers |wawerThanso%]| |

REQUESTED PERFORMANCE

[OUTPUT TRANSACTION THROUGHPUT | | | | |

[outPuT/NPUT THROUGHPUTRATIO | [ ] | |
|

1 AVERAGE TRANSACTION PROCESS LATENCY

16 JuL 200



19719

FIG. 24
2300

1 6 JUL 200k

SERVICE LEVEL CONDITION INPUT DIALOG

SERVER TYPE CPU ALLOCATION RATE
WEBSERVER| [v/|  [50% OR HIGHER

[ APSERVER | [v/]|  [50% ORHIGHER
[DBSERVER | [v/]  [50% OR HIGHER

REQUESTED PERFORMANCE

OUTPUT TRANSACTION THROUGHPUT
OUTPUT/INPUT THROUGHPUTRATIO | [ | | |
AVERAGE TRANSACTION PROCESS LATENCY | | | |

FIG. 25

2400

USER CONDITION INPUT DIALOG

USER IDENTIFICATION CONDITION

[ACCESS SOURCE IPADDRESS | | | | |
ACCESS DESTINATION IP ADDRESS V| a100
SERVERTYPE  IPADDRESS
WEB SERVER| |V a100 |
AP SERVER | |
DBSERVER | | | | |




