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A Study for NQS Parameter Configuration
to Improve the System Usage Efficiency

Rika ITof!

In this paper, we propose an approach for the verification of the optimality
of parameter settings of the scheduler (NQS) to improve the system usage ef-
ficiency in the PC cluster. We built NQS simulator based on the specification
of Fujitsu NQS and find the optimal parameter settings with a mathematical
method. We executed numerical experiments to verify the current parameter
settings and report them.

1. 0o0oan

o00ooooooooOo0oOooooooooo pCcO0OOOOOOPCOODOOODO

gobooboooboobooboboboobobbobbobuooboobobobobo
goooboobooooboobuoobobooboobobbobbooboobOoo
loooogoboobooooboooooobooboboboboooobobooboDobOobUobo
gboobooboobooooboboooobooooobooboboobobboobooo
gboboogooooo
gobobooobooboobooooboooooboobooooboobobobobooobob
gboobooooooogobooooboooboobobooboobobooo 1bobo
gooooboooboobooboboobobooobooboobobobooboobOoo
gobooooboobooboooooboobooooDoboobobooboboobo
goboooboboooooboboobobonbg
goboooboooboobooboboooooboobooboboobDoobooo
goooboooboobgoobobooboobooboobDooDboboobUooDbUoo
goooooooooboobobgoooooobobobobDoooobobgopbOoobooo
gbobooboboboooboooooobobobo
gobooooobooboobooooboobooboooDobOoo 1booobooo
goooooboooooooooobooooooboobo100booboobobooo
00000000000000000D000000000 0O 0OPBS Professionald Portable
Batch System *' (1] Platform LSFO Load Sharing Facility *?(10 NQSO Network Queuing
System**0 000000
ggboooboobooboboooobooboboboboobobboobbobbD
2000 CPUOOOOODOOCOOOO0O0O0OOOOOOOORSCCOO 20030 3000
0000000000000 ooooooooooD NQSODooooooo
gbooboooooobooboooboobooboooboobooobooobooboboo
goooboooboobobooboboboboobobobobboboobooboo
gbooobobbooboobooobooboooboobooboobobooobooboooD
gbbooboobooooboobooobooboooooooboobooboobooboo
gboobooooooobooooboooobooboobooboobooobooobooboobooD
gboooobooooobooooboooboooobooboobooboooobooboooo

t1000000000000
RIKEN

3725

x1 0000000000000000
x2 0000000000000000CO00O0O00O0
x3 0000000

(© 2008 Information Processing Society of Japan



3726 00O0O0O00DOOOODDOOO NQSOOOOOOOODOOOOOOOOD

0O00d0d01ooooooooooooo ceUOOOooDOOoOOOOoOoOoOoOoOOoQ
gooooboobooooooooboobooooooooooooooooooooooooboo
oododooooooooooooboooboooooooooooobooooboOobboOoOo
o00oo0o0oo0o0ooO0o0ooOo0ooooooooooooopPCcOooOOOOOO
gooooobooodooooooooooobooooboOoOobOo0oooboobooooooDooo
goooobobobooooooobooooooboobooooooboooooOoocOoboooooDooo
goboobooooooooooooooboooooooboobooooooobooooooDooboo
goooobooooooooobooooooooobooboOoobooooboooboooobooDoboo
goboooooon

2. 00000

00000000000000000000000000000000000000%90
00000000000000000000000000000000000000000
0000000000 000000000000000000000000000000
0Y900000000000000000000000000000O0O00000000
0D00o0oO000ooooo?®o

000000000000 00 CPUODODODODODOOONDOONONOONONONOONOD
00000000000000000000000000000000000000000
ooooo

000000000000000000000000000000000000000
0000000000 000000000000000000000000000000
O000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 00000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000

0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 00000000000000000000000000000
0DO00000000000000000000000000000000000000

000o0oooog Vol 49 No. 11 3725-3731 (Nov. 2008)

goooboooooooooooooboooooobobooooooobooooooooooDo
goooobooooooooobooooboooooboboOooooooooooooooon
gooobobooooooooooooboobooooooobooooooobooooooon
goooboobooooooboooooboooooooooooobooboboooooon
0000000 NQSOOUOOOODOoOO0OooOooooooooooooooooooo
obooooboooooboooooooooo

O00000ONQSOOODOODOO0OO0ONQSOOOODOOO0ooooooooooooo
gboboooboooodooboooobooooobooooboobooooobboooOobooboOoDo
gboboobooobooooobooooboobOoooobooOobOOoboboobDOobooOoDOo
ooobooooobooooooooooobooooboOoobObOOOobOooUoDbbOOobObOOoODObOo
0000000000000 ONQSOU0ODO0O0O000OooOooooooooooooo
gooobooooooooobobooboooobooOobooboOooooooboooobooooDooOboOoo
goooboboooooobooooobooboooooboooobooooooooooooboon
gooooooooOcpUOOODOOODOOOOOOOOOOOOOOOOODODOODOOO
goboooooooo

3. RSCCOUOODOOOOO NQS

OO0OogoRsCcCOOOOOOO NQSOOODODODOOOOOOO

3.1 RSCCcOOOOooQd

0000000000 0000ooobOOOoooDoOoOoOoooD2048CPUOOODO RSCC
00000o0000000oo0o00o00 1 0000000000000 0OPCIOPCSO
00 s50000000000000000000000000 PC1OOOOOODOOOO
000001024 CPUDOODOOOOODOOO

3.2 PCil0O00O0O0O0OOOO
pPClO0O0OO0O0OOOOOOOOOODOOODOOOOO6O00DOOUOODOOODOOO
32 CPUOG64 CPUO 128 CPU LD 30 0000000000000 ODOODOOOOOODO
giooooocoooor2bo0bob 20000000000 00b0e0b00O0O0ObOOOODn
oobodobso32000000 e00b0O00OODOOODOOOO
0O0000s0320s 0640 s 128

000 0lo320106401 128

(© 2008 Information Processing Society of Japan



3727 00O0O0O00OOOO0ODDOOO NQSOOOOOOOODOOOOOOOOO

01 RSCcOOOoooono
Table 1 System components.

CPU Intel Pentium Xeon 3.06GHz

Nodes 1024 (2048CPU)

Peak Performance | 12.4 TFLOPS

Memory 4GB/node, 2GB/node

HDD 146GB/node

OS Linux (Red Hat Version 8)

Scheduler NQS(Fujitsu Version 1.0, NQS-JM)
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Table 2 The specifications of NQS simulator.

NQS (Fujitsu)-Ver.1.0
e (Fujitsu)
NQS-IM
S5 A—A PRIORITY RUN LIMIT, NEXT RUN
7 URUN, ULIMIT, COMPLEX RUN LIMIT
03 000000000000
Table 3 A part of past log data.
Input * User ID
* Queue No.
* Number of CPU needed
+ Submitted Time
 Elapse Time
* Parameter setting
Output + Start Time
* Finish Time
* Waiting Time
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Fig.1 A procedure of simulation.
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Fig.2 System usage efficiency.
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Table 4 Results of the current and the optimal parameter.

Items CCF OPT improve(%o)
SUE (%) 92.870 96.210 3.340
MWT [sec] [ 806,728 562,574 30.26
AWT [sec] 90,852 69,192 23.84
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Fig.3 Histogram of the waiting time.
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Fig.4 Comparison of CPU usage.
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Table 5 Results of SUE (%) in 2005.

SUE (%)
2005) CCF OPT [improve(%)
40.662 | 43.451 2.789
59.249 [ 60.145 0.897
82.345 | 87.854 5.509
74.263 | 74.375 0.112
47.436 | 48.432 0.996
66.389 | 66.931 0.542
87.535 | 89.167 1.631
52.063 [ 52.987 0.924
68.540 | 69.015 0.475
66.755 | 67.336 0.581
71361 71.442 0.081
12 75.776 | 77.292 1.516

e R R RN SR
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Table 6 Results of MWT [s] in 2005.

MWT [sec]
2005f( CCF OPT  [improve(%)
181,245 ] 170,091 6.15
138,540 | 56,054 59.54
293,530 | 150,323 48.79
103,591 | 35.826 65.42
166,438 | 49,699 70.14
180,559 | 128,328 28.93
638,302 | 514,889 19.33
277,105 | 241,053 13.01
213,325 ] 166,239 22.07
254,652 | 146,014 42.66
184,861 | 103,634 43.94
286.798 | 168.283 41.32
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Table 7 Results of AWT [s] in 2005.

AWT [sec]
2005 CCF OPT  |improve(%)

1,932 1,207 37.52
2,515 938 62.70
12,747 8,189 35.76
1,860 877 52.88
3,589 769 78.56

45,140 | 38,887 13.85
94,892 [ 76,698 19.17
36,319 | 22,644 37.65
30,187 [ 19.446 35.58
23,810 14,334 39.80
13,894 9,597 30.93
45952 [ 31.292 31.90
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