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Improving Performance of HPC Clusters by Including
Non-Dedicated Nodes on a LAN

Pil-Seong Park*

-8 Abstract m—

Recently the number of Internet firms providing useful information like weather forecast data is growing. However
most of such information is not prepared in accordance with customers™ demand, resulting in relatively low customer
satisfaction. To upgrade the service quality, it is recommended to devise a system for customers to get involved in
the process of service production, which normaliy requires a huge investment on supporting computer systems like
clusters. In this paper, as a way to cut down the budget for computer systems but to improve the performance, we
extend the HPC cluster system to include other Internet servers working independently on the same LAN, to make
use of their idle times. We also deal with some issues resulting from the extension, like the security problem and
a possible deadlock caused by overload on some non-dedicated nodes. At the end, we apply the technique in the
solution of some 2D grid problem.

Keyword : Extension of an HPC cluster, Virtualization, Security, Avoiding a deadlock
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Stime = MPL_Wtime();
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do {
MPI_Iprobe(MPI_ANY_SOURCE MPI_ANY_TAG,
communicator, &flag, &status);
if (flag) { /* TRUE if a message has arrived. %/
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for i=1 to MaxTry, {
MPL_Iprobe(MPIL_ANY_SOURCE MPI_ANY_TAG,
communicator, &flag, &status);

if (flag) { /* TRUE if a message has arrived. */
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break; }
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1. Without delay

2. No response of Process 1 for 60 seconds, TOL=50
3. No response of Process 1 for 200 seconds, TOL=100
4. No response of Process 3 for 300 seconds, TOL=200

g
% 10%
«
10°F
10*
1 05 N N s
0 200 400 600 800 1000 1200
Time {sec)
- o= = A —
(28 9] Cjust =240 w2 8 mH
100 r e T v T T 2 T
1. Without delay
2. No response of Process 1 for 80 seconds, TOL= 50
3. No response of Process 1 for 200 seconds, TOL=100
4. No response of Process 3 for 300 seconds, TOL= 2001
©
3 10°F
o
o
i

Magnified view

L : : L . . L N L
250 300 350 400 450 800 550 BOC 650 700
Time (sec)

(29 9k vk 244 me 54 Jfd¢ o
d Aol [ZL% 101 2 452 g Folrh
4 g l% # 2> %3}% E’&%}Cﬁ 574

A 2719 g:ﬂ—% s - 44 % e ek
Zkate] 27174 1076 =2 W7kA] tieF 82403
9] HhEo] 104427 48 E}S’AE} d - 2, 3
4 20003) 9] WRE(OF 251% A8 TOL«J s
o wa} AR AlZHget ukg-ol %i—t— AAE A

AollA AlQstn A ¥3E AEusid it
& /KAL) AV AYstng FELE
7t =8A AAE @ vistad, o A Al

2‘1

O

e wpgsl LRNAE AQsEA] gL It
7 dlag yrhA Ziosokd £ 4 2, 3, 49
79 A3t 1o t7|AZES B whge) Alhe] &
25998 Aotk h B dxugEe FAT)
LA 4AG Aol Adata A HAE
Rro 2 HE evnl dAbS AlEste] A Azt
& As) géé}ﬂ%% 2 4 9l 2dd 13
Lls U gro(digf 120 83] ut
B) mad 2 TOL #% AHEstsisd, TOL &
S Zold Wy Mg ANFE & 3oy

oFzte] A& F-3 ARwE Al HER 23]

B =E4AE A4 HPC EH2HE LANYY
a9l Mg Xeste] FdAte A HHH
Ao FLEE A Eole Wk Agkeln,
o) wE EAES B9t d4A8e AAs
) Z 9ALY AR A 2 HEES 99E
AW ZEAAE WER Fol B7] WE Jak
ZoA 2F HEHE o) 998 AAFT
Bal AL AstE 1 BaE AEujste A4t

W‘“:FE;OJ CPU x50
g 33‘53-1?_1 rO} A AAE AR o
Z (cold start)she B2 A REAB/A
g Fagle] AsoR FRdTeE 4

gelet stk mat AQke WS Bt ¥
3] Aisly) Ja A FAE AR A8
o}, AL EAR §go] 7bed BE A9l A
£o] 715 Aoth AMY AAEAE ALY
BE Aglo] AAR(tightly coupled)¥ol HlE7]
dAake] Brlselng L2AA Bprocess farm)

1n
:&
1m



218 ul @ A
N S o S e

Zdo] AR /b3 TAERY H
= 3 A=

A A e W v [5]9] 67HA] AH
M3 FeF EarRstael(distributed workload
management)el] g3ttt & 5 glo MPIEE
t o] 7Mdsrt 758t 18y VMware
Infrastructure[18] 22 3o} ulo] A (hypervisor)
2 [4]9} & Zej2E Y AxdE 834
g U2 235 dg F g Aolu)

ol o

Z 3 7

(1] ZA9¢, 2435 “LAN 8HdA FFA1Z o
ool 7]Wtst PC Cluster A", "= 1B 3
g3] 20039 E 7+ SreuEEEA,, A0
A, A23m), 2003.

(21 279 & “XA) AFLDE 3 7Hst 7
<7, 'TETRI AAEANEEFEA,, 234, A4
1(2008).

[31 #713, A&7, “Au|2Ateld s #HdA £
IT Aul2tlel HAIA]", rAZE 0
24 SW Insight A X E,, 2008,

4] o)73, “SAN 719 E8 28 Y Alxg
SANique™¢] A%5H7t 2 497, rIITA
v 283 R], A7, A|13(2008), pp.195-203.

{5] Bittman, T., “The Future of Server Virtu-
alization”, Gartner Research Note T-20-
4339, 2003.

[6] Fagg, G. E., E. Gabriel, Z. Chen, T. Angskun,
G. Bosilca, A. Bukovsky, and ]J. J. Dongarra,
“Fault tolerant communication library and
applications for high performance comput-
ing”, Proceedings of the Los Alamos Com-
puter Science Institute Symposium 2003,
Santa Fe, NM.

[7] Gartner, Inc.,, “Gartner Identifies the Top 10
Strategic Technologies for 2009”, http://
www.gartner.conv/it/page.jsp?id = 777212,

(8] Kaufman, L., “Matrix methods for queuing
problems”, SIAM J. Sci. Stat. Comput., Vol.
4(1983), pp.525-552.

[9] Sankaran, S., J. M. Squyres, B. Barrett, and
A. Lumsdaine, “The LAM/MPI Checkpoint
/Restart Framework : System-Initiated Che-
ckpointing”, International J. of High Per-
fornamce Computing Applications, Vol.19
(2005), pp.479-493.

[10] Sloan, J., High Performance Linux Clusters
with OSCAR, Rocks, OpenMosix, and MPI,
OReilly Media Inc. 2005.

[11] Subramaniyan, R., V. Aggarwal, A. Jacobs,
and A. George, “FEMPI : A Lightweight
Fault-tolerant MPI for Embedded Cluster
Systems”, Proc. of International Corference
on Embedded Systems and Applications
(ESA), Las Vegas, NV, June 26-29, 2006.

[12] Zaki, M., W. Li, and S. Parthasarathy, “Cu-
stomized Dynamic Load Balancing in a
Heterogeneous Network of Workstations”,
In 5th IEEE Int. Symposium on High Per-
fornamce Distributed Computing, 1996.

[13] Berkeley Lab Checkpoint/Restart(BLCR),
http://ftg.Ibl.gov/CheckpointRestart/Checkpo
intRestart.shtml.

[14] Berkeley NOW Project, http://now.cs.berk
eley.edw/.

[15] Open MPI, http://www.open—mpi.org.

[16] PCs by day, supercomputer by night, http:
//www.theglobeandmail.com/servlet/story/
RTGAM.20060615.tqsuperjunl5/BNStory/Glo
beTQ.

[17] http://www linuxquestions.org/questions/linux
-security-4/firewall-blocking -nfs-even—
though-ports-are-open—294069/.

(18] http://www.vmware.com/kr/overview/.

[19] http://kr.blog.yahoo.comy/thisrulel /857793 html.



LAN"bl HAE =8 233 HPC 331“‘4/] ol ot A5

Tl R R m@m%WWW Lo

4 X Xh & i 4

Ht 2 M (pspark@suwon.ac.kr)

Al &digtatel A o] gkAl, v]= Old Dominion Umver31ty°ﬂ A S
AL, w3 University of Maryland at College Parkell X 3885
woF Abeh) ¥AtE A5 SAd L ITH e 515}4 ST i
AAFolth o] ol F=afFdTdolM A, dolvdeg &
ARDAFITELES 4L vh ik #RokE HE2E FH2HE A
&3 AT HFE, WE A, FAHA, g5 A2F 2 JERES

ol

i oo Lt



