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Load Distributing Strategy Based on Estimated Expansion Ratio

HipeHiro KuBot

To make full use of clustered systems to get high performance, operating system should
distribute appropriately the load of the system among its processing nodes. We propose dy-
namic load distributing strategies for transaction processing system, compare the performance
of conventional methods and ours by simulation and show that proposed methods can offer
better responsibility. The “expected expansion ratio” is introduced as dynamic performance
index of a node, which represents dynamic performance ability of the node reflecting executing
job set characteristics and can be calculated based on measured macroscopic data.
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Fig.1 System model for load distributing.
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Fig.2 Node model in the system.

0000O000O0000000
100000000000000000000 10
000000000000000000000000
0000000000000000 20000000
000000000000000000000000
000000000000000000000O0CPU
000000000000000000000
00000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000 CPUOOODOOOOOO
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000 20
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo
2.3 0000000000
00000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000000000000000000
00000000000000/000000000
000000000000 O000000000000
000000 migration00 00000000000
oooooY9¥0000000000000000
0000000000000000000000 10
000000000000000000000000
00000%®000000000000000000



1450 goooooooo June 2001

gootooboooooobooboooooooobooooo
goboooooooboooooboOobOboOoo 3oooo
0000?0002000000000000000
gboooooooooooooobooboooobooo
goboooobooooooooooooooooon
obooooooboooooooboooobooobo
ooooooooooobooboobooooobooo
gooboooooooooooooooooooon
oboobooooooooooooooooon

3. DO0O00OOobOOooooooooon

00000000000 000000000000
0000000000 0000000000000O0
000000000000000000000000
00000000000 O000000000D000O
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 000000000000
000000000000 0000000

3.1 00000O0O0OO0OOOOOOO

00000000000000000000000
000000000000000000000000
000000000000000000000000
ooooDoo

0000000000 D0000000000000
000000000000000000000000
0OCPUODOOOOOOOOOOOOOOOOOOOO
0000000000000 0O0OY 000000
00000004 000000000000000
000000000000000000000000
000000000000000000 CcPUDOD
000000000000000000000000
000000000000000000000000
0000000000000000000000000

00000000000 000000000000
000000000000000000000000
000000000000000000000000
0000000000 00000000000000
000000000000000000000000
000000000 000000000000000
0000000D0000000000000000C0
0000000000000 O0OD0OOoOoOon?®®g
000000000000000000000000

000000000000 00000000
00000000000 000000000000
0000000000 000000000D0O0000
000000000000000000000000
0000000000 OOOO0Y®oooooooon
000000000000 000000000000
000000000000000000000000
00O0000000000000000000000
000000000000 000000000000
000000000000000000000000
000000000000 000000000000
0000000000000 0D000O0000000
0000000000000000000000000
000000000000 000000000000
00000000000000000000000WOg
000000000000 00000000D0O0
000000000000 O0O000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000Y90
00000000 D00000000D00000000
0000000000000 00000000000
000000000000000000000000
0000000000000 D00000000000
000000000000000000000000
0000000000000 00000000000
0000000000 00000000000000
00000000000000D0100000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000000000000 10
000000000000 000000000000
00000000000D0000000000000
0000000000000 00000000000
0000000000000 00000000000
000000000000 0000000000000
3.2 00000D0OO0OD0OO0O0D
00000000D000000000000000
J00DO0O0O0000D0ODDO Expansion RatiodO
00000000 00000000000000000
00000 CPUOD I/O0DDOOOOOOOOOOD
0000000000 000000000000000
00000D0000000000000000000
00 slowdown ® 0 stretch factor ' O response ratio
00 MO0O00O00000000000000000
0000000000000 00000000000



Vol. 42 No. 6

000000000000000 20000000
000000000000 100000000000
00000 2000000000000000000
000000000 000000000000000
000000000 ooo0000O00ooooog
00000000000 0000000000000
000000000000000000000000
00000000000000000000 CPUD
1000000000000000000000000
0210000000000000000000000
000000000000 000000000000
070000000 ¢t0CPUODDOOD s,0000
000000 s 0000t=s,4+s,0000000
00000000000 2000000000000
00000 00000 CPUOODODOOOO CPU
0000000000000 00 »,0000000
000000000 ng 000 ns = ny, + ngd CPU
0000 p000000000O0D0O000O0O0000
03)0081083000000000000000
0000000 70000000000

s 0 Sp

T=-"2 = — +1t. 1
1_p+sd 1—p+ (1)

T =sp(np+ 1)+ sqa = spnp + t. (2)

gooooooooooooobooooooooo
goodoooboboooooooboooooooon
obooomoobooooooooobobooooooo
UdptdboOO n,bO0O0O0OCOOOOOODOOO
gobooooboooobooboooobooboooooo
oo00ooboooOoooonoonoon ths,0sq 00
gobooooobooobooooooooooooon
00000000 3)013)00000000000 (2)
gbooooooooooboboooboobobobooon
oooooboooooooooooooooboooono
oooooooboobooooooboooooooon
goooooboooooooobooobooobboooa
0 (2)00o0o0o0oo0oo0ooobooboUoooooo
goodooboooboooooobooboooooboooo
EFO00O00 3)0ooo0ooooooouooooo
oocpUDOOD pO0 n, 0000000 O0OCODODODO
n, 00000 () U0 CPULUOOODOOOOODO
n, 000000 0000000DO000C0O000DOOO0
0000000 3)ooooooooooooooo

goooooooo
T ns(np + 1)

E=ft—_ M)
t ns(np+1)—mny?

®3)

o I/O000000000000000000

goooooooooooooooon 1451

goooobbObOOooobooboOooobobobooo
nsUn, 0000000000 OOCODOOCOOOOO0
Ogo0ooooooooooobobobboooooo
goo0o0ooboo0oboooooooooboboooo
0odboooooooobooooooobobooono
O0o0oDOO00DoOoO0bOoOOooOooDoooooooono
OoOO00000o00obOooDoOoooobooooooo
gooo 33bdboooobouoooboooo
oo0oo0ooo 3)0oooooooooooooo
goboboooobbobboos3lonoobooon
go0ododoobooooooooboooooobooo
10000000000 b0ooooooboooboo
000 CpU-I/O0000OO0ODOOODUODOO
OoOoo0o0ooooob20000000000000
OgooDooooooooooooooooooooo
0oOO0300 000000000 O0ooboOooOoono
go0ooDbOOo4M0O0000O0O0ODODOODOOODO
gooodobtboodoooboobooobobo o
gobooooboooobbobbobobboooon
goooobbdooooobbobooooobbo
go00o0O0oooooooobbobooboo

3.3 JO0OOOoo

goo000o0o0ob0o0obOOoooooooooooo
0o00o0ooooooodog ns OO CPUOODO
o n,000000C0OO0O00OOODOCOOOOOO
0do0boooOoobooo0ooboOooooobooooo
oo n, 0000D00DOOCOOOOOOOOODOO
goooboooooboooboooobbobooon
gobooobobooboboooobobooboboeren
godoodbOooboobobobo0ooooooooo
gobooobobooobooooboooooboobobo
goboo0oo0oboboooboooooobooobooo
Joodoobooooomooobooboobono
Jooboooooooooboboooooooogo
00d00d0D00o0ooOobOboOobOOoOoooooooo
e00000On0d00000O00O0O0DODOOeOODOO
O00000<e<1000000O0OmOODOODOOOO

en =amn+ (1 —a)en—1, eo =mi. (4)
gooooobooooobobbbobbooben
goooooboooooboboooooobooooo
gbooo0O0ooboO0o0d nseUnp,e 000000

gooboooobobooobooboooboobobo
0O00o000obOOoo0oO0obOoOoDoooboobooooo

"0 40000000 ns0 100ms 0000000n, 000 10
00o0o00O000o0o0ooooon



1452 goooooooo

June 2001

01 00000000

Table 1 Load indexes for a node.
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Table 2 Data table for load estimate.
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Table 3 Transaction classes.
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Table 4 Average response time vs. load level (3 class jobmix).
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