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wIHEAREHS d5 838 29 (1/6)

U Hz (Machine Cycle)
@ ZZAHIME S& F=I|: 0l - Pentium 1.4GHz
< B Jl=0 25 H=2E 0 010] 21E J|=2 stAH ol 28

U CPI (Cycles Per Instruction)
<« HEOU AR A0IE =
<« JEE Az ZZMAMEL SHCPIE RF= A
= CISC: #=¢] ~ £t CPI A2
= 1KHICHRISC:1CPI =
<« JEE At Hikilkle_i CPlI gt 24 tiE
« ADE HE:O0IZ20lY, AHAZEHI|Y
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. HE 28 UA -

REIO| N5 2

Q mol=ctold J18

g2xcl JlE
Fl > DI > El > WB
dE0 s

Fl (Fetch Instruction) :

DI (Decode Instruction) :
El (Execute Instruction) :

WB (Write-Back) : A |

Y0 2535t
YO £

S22 (2/6)

Fl Dl El wB Special Edition
Fl DI El wB
Fl DI El wB
Fl DI El wB
Fl DI El wB
Fl DI El wB
Fl DI El wB
Fl DI El wB

=
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Al2t D28 IBM AIX DIY
[ m DI El w8 Special Edition
F Dl El W8
F Dl El w8
F Dl El W8
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ATHAHIX AM=ZAX OO0
wHAREHS d5 38 Y (3/6)
Q f#HAZEH 1Y
< I0IZ2tel Jls RS 0l o 28
< 8HAIOI2 & 0] S EE0I0t SAl0l X2l &
A2t EDEF: IBM AIX DIY
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Aztet = FHAZE
sy &3 37| 3019k ek --
=8 2F a3, ... A=(al,a2,...,an) o AZetE SAI X el

142 DOI=1,n
a=1+ =
BFH 2F c=a*b B(|)C(I) Al + f = a*b + c*(d+e)
- ENDDO ...
LKP_‘;_T::“-..".;"-"J-.....W Supercomputing Center

Q Flops
» TE FHE £+ A= BFS2 8 (floating-point) HA 3| 4=
DO o=

SN0 CHE 0|2 &S Flops Al
1.3 GHz x 4(2 FPUs x 2 (FMA))

s =
" FMA: 2 ESALHE GAEII(FPU)IL AOI2 2 2SALE 4 D e o
NS SAI0 +HE & Ys HH. IBMPOWER HE IR A S

0

-Hz x 1 (P-Ill)
-Hz x 2 (P-IV: SSE2)

Q ol &8& S8
& A 2 R8CI0IEE HAEXIZ S2ote 535
% CPU &~ HZ2l, HZel €> 0A3, AIAE «> AlAH
DAL QEfRIY, AERIOIH DI SE X

0k

[
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nwHERFHO dS
M Al (Cache)

v FIEEHS HM HAsS SAAIDI| At ASE= D52 | &
I X0l o Z2ENANEREHS E2 5501 S0l S
T2 BIE5| AF2El= H0IEHS HESSE NE

» SE UL F2 ZEIFCE Level 1/2/3 S CHEHHI HAIE AFE

A 29I (6/6)

o
*

K/
0.0

X3

o

o2

QIE 2|l (Interleaving)

<« O3 c2olE 22 02elE
ClA3 AEH &2 N2l A%
Aol A X Zel HiXlgks 21"

e
Eol

AEZH0|E (Striping)

< Cl2301 MEE CIOIES WHE KA KL
B ot2dE N5 floll =c|ZH2ZE HE5E
2 JHel ZXIol Lhe0f IS8k 01"

| A3 ZO0H Al &1 G0
CIOIEE 2clH2=Z2 ¢
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TOP500 List (1/3)

JHE HE B FE S Al 5009 =%

< 19934 0|F &lAl

< 0 681 118 Supercomputing Conference& Soll 23| £ X
(2004 118 248 List & H)

< http://www.top500.org

*0

*

SsSEHI|E: LINPACK HIX|0t3
“ NxN&#EAZ 24 HELEA Ax=b2 HE Fol= 452
Flops(Floating-point operations per second) &9 2 EA|
% HPL: 24HHI22 AIABS 218 DdS LINPACK HIX|I0H3 TH3I X
http:/iwww.netlib.org/benchmark/hpl/
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O TOP500 (2004. 11.)

TOP500 List (2/3)

Manufa- Rmax . . Rpeak
Rank — Computer (GFlops) Installation Site Country | Year | Processors (GFlops) Nmax
1 IBM BlueGene 70720 IBM/DOE USA 2004 32768 91750 | 933887
2 SGI SCIAltix 1.5C, 51870 | Ames Research Center USA | 2004 10160 60960 |1290240
Voltaire Infiniband
3 NEC Earth-Simulator 35860 Earth Simulator Center Japan 2002 5120 40960 (1075200
4 IBM eserver 20530 | BarcelonaSupercomputer | g i | 5004 3564 31363 | 812592
BladeCenter JS520 Center P
California Intel Itanium2 Lawrence Livermore
5 Digital Tiger4 1.4GHz 19940 National Laboratory USA 2004 4096 22938 97500
500 HP Superbome 850.6 SBC Service | USA | 2004 416 1456
875MHz Hyperplex : ervice Inc

Q

KISTI IBM A|AE (B &

=3

o

#HBFRH)

A= EH: www.top500.0rg

& 1% (665.6GFlops) + 2%+ (3699.2GFlops) = 4.3TFlops (0|2 A5) 72

Q

KISTINEC AIAE! (HE & AHZEH)

. - — —
% 1X} (80GFlops) + 2Xt (160GFlops) = 240GFlops (012 45) #&
1
KISTY e e Supercomputing Center 13
JSTH i ey wtamasn
TOP500 List (3/3)
C Ol A TE- IT
O TOP500 (2004. 11.) — 2LH0l SQIE A HZZE
Manufa- Rmax . . Rpeak
Rank | " o Computer (GFlops) Installation Site Country | Year Processors (GFlops) Nmax
64 IBM xSeries Xeon 2.4Ghz 3067 KIST Korea | 2004 1024 49152 | 230000
86 | Craylinc Cray X1 2188.15 K”’Exmfﬂ'ﬁg‘)ﬂg'ca‘ Korea | 2004 188 2406.4
155 IBM xSeries Xeon 2.8GHz 1762 KISTI Korea 2004 512 2867
156 IBM pSeries 690 Turbo 1.7Gh 1760 KISTI Korea 2003 544 2867 400000
Pegasus P4 Xeon Cluster
227 |Self-made |2.2/2.4/2.8 GHz - Giganet - 1283 Seoul National University Korea 2004 520 2557
MSWindows
268 HP mteg”’fsseusirdome 1210 TelecomSKT Korea | 2004 288 1728
310 HP Superbome 875MHz / 1138 Zungwon Korea | 2004 576 2016
HyperPlex
365 HP SuperDome 87SMHz /| ), 5 POSDATA Korea | 2004 512 1792
HyperPlex
389 HP Superbome 875MHz / 1013 Youngwoo Korea | 2004 512 1792
HyperPlex
390 HP Superbome 875MHz / 1013 Zungwon Korea | 2004 512 1792
HyperPlex
472 HP Superbome 875MHz / 1013 Samsung SDS Korea | 2004 448 897
HyperPlex

n
=
ST St

Supercomputing Center

NE2&EXH™: www.top500.0rg
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wHARH 452 88 (1/2)

100000 Earth Simulator (32768)

~@— A NEC Vecier

—-Q@— =414 35860 35860
ASCIRed
10000 Intel Paragon
ASCIRed (9157
(7264) 7226 ASCIWhite
1B SP 3067 3067
2121 2379 ASCI (8192) 847
1000 [RautGFops)] o ASClL e
n oes Red (6652) xSeries
g‘ (9472) Cluster
[T %o :ggchi 306.4 IBM (1024)
o » 220 Hitachi 204?( 22 212
100 } A 176 ujitsu SR2vex (2048) 181 181 p690
123 KISTI
vpp Paragon (1024) NEC SX-5
TMC (140) (3680) (140) g 77 82 8 KMA (128)
cMs Cray T3E900 Cray T3E900 (16/24/28)
1024) KIST/SERI KIST/SERI
lOC' Y IR e o
KIST|SER Cray C90 _
& KIST/SERI ¥ A2 EX: www.top500.0rg
1 (16) ¥ ()2 IZA A S
1 I Lo
q"’q'bq“q“‘ca q"’q“’qbci\’\q%qq’gggqg Q\’Q\'Q‘F"Q{]’Q""Q{b@‘@‘

30‘\%0 N éo WS 30‘\%0 N éo N 30‘\%0“ 3\»“%0 3&\%0 Se‘\%o N éo N éo
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Amanﬂ A-I'—0| u!I 2/
T T™T oo 1_1 ( 2)
10000000 ; 1127 481THIops
1000000 @
z 1+ 500 Sum T
1 &80 72TFIo
5 : P
100000 4 Feaaiad A
1 ‘.—
1 8B8GFIpp Pt il ATaTaTAT]
1 b g L
© 10000 4 s Rank| 1 ‘,‘__(
T E e tdinllnd 403|4GFI
& 1000 @ A/f:tt:‘ Py
] Lo
1 e P
100 | patraaA . P e nd
1#5GFlops Rank 500y~
] Lot
10 o Viand ]
1 Lo
] 1GFlopsT # N2 EX: www.top500.0rg
1 o
%n: K cﬁvﬁv RS Q@Q%@ & 0)« A c;b\\cgb o qca Qs QQ & Q»«\QK@ & Qb;@
$0 3\3 $0 \5 % 3\5 $ ‘5\5 $0 30 $0 3\5 $0 ‘5\5 $0 3\3 $0 ‘50 $0 3\3 $0 30 $0
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wHEARHS AE

Q 82 2 #HEREB= U+ ZZ2AAHE AIE

ZZNA(CPU)O &t 22
< HE ZZ2AM, & (AZchH Z2AA

Q H2cl 32 440 OE 22
¢ SR 0N AIAE, 248 HIZ22 AIAR, 24 2R H2el AIAE

Q FlynnOll &8t 32
< SISD, SIMD, MISD, MIMD

=
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TS MIA00 28t 212 (1/2)

Q AZct Z=ZAA
<« HE Z2AHIA, MOt

< CISC (Complex Instruction Set Computer) : 8 H0{0ll H 22l
._, —.—II HAL JHEX| T HA S Ll H =& HAE =35t
HUHEZ SHS= Z2AHA
= Motorola 680x0, Intel x86 H &
< RISC (Reduced Instruction Set Compu te) CIsCe E&at1
HANS U HEAN A38E = Jes Haest HANS2 =8 _E

&6l= Z2AHA

= Berkeley RISC, HP-PA, Clipper, i960, AMD 29000, MIPS R2000, DEC

Alpha, PowerPC, IBM POWER &

BHIZZ2AA
BiE CIOIES +=XIH& HE T2 MM, 20t
HE Z2AHA & HEON0 HE CIoIEHE SAl Xl
NEC Vector, Hitachi SR8xxx, Fujitsu VPP, Cray Vector

O
P

3

o4

X3

o4

=
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se
Mo
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I MIAOI 28t 2 (2/2)

O Z2AMAM ST L NI 82 €40 OHE Z2HE
Shared Distributed vs. Shared | Distributed
Excellent Effective Performance T T
Ease of Use(Auto Parallelization) Difficult Parallelization
Vector (Require High Skills)
| High Cost, Limited Scalability I
ide Application Range igh Scalability
w lication R High Scalabilit:
P AT Difficult Parallelization
| Limited Scalability I (Require High Skills)
Scalar Poor Effective Performance
Po— 4

O : Merits I:I :Demerits

K ??..:..“:.'::.............. Supercomputing Center 19
e it
M2 WA IE 78
25 U2l AIAE
(1) UMA (Uniform Memory Access) : 88 &0l SMP (Symmetric
Multiprocessor) Al A&l
= =glH, 22 SRH22
= HA LE U 2E ZZAMY 22 82 & 7Y
= 0l : Intel Dual CPU system, Compaq ES40, Sun E10000, HP N-class
Node
K ?:.m.:.‘.::_mm Supercomputing Center 20
e it
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HZ2 2 L2400 TIE 22 (2/4)

(2) NUMA (Non Uniform Memory Access) &2 CC-NUMA (Cache
Coherent NUMA)
= UMAS &zatd 8t 350610 |18t 24
= =2IE ZR0NZ2E, SEE 2BARE
= SIESIORA AZAEOl T2t HZ2el 82 S5 OF ¢ local vs. remote
= Compaq GS320, HP Superdome, SGI Origin 3000

Single Logical Memory Interconnect

Memory Memory Memory

oo-ollon .ol (oo o

LKI_‘;_f_?:“m“:-"’»:--.-m Supercomputing Center 21

[— |

HIXC &2 220 IE F12 (3/4)
Q S4&0Zel AIAE
< MPP (Massively Parallel Processor)
Communications Network
Node 1 Node 2 Node N
M

= Supercomputing Center 22

=
ST St
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HZ2 &2 A0 IE & 4/9)

Q S& SR HZ2 AlIAE
< SMP 24 AH
Communications Network

SMP Node 1 SMP Node 2 SMP Node N

I Memory l I Memory l I Memory .

po-o|oo-Bn] |oo-0

CKlf_fj:“m“;'-"“ Supercomputing Center 23

Flynn(j] 2|t A&

Q ZE )82 EF0 L ol

El S82 20l Tet 7= DATA

< SISD: Tt I} S [ Single Instruction Single Instruction
0l ™zal Single Data Multiple Data

“ SIMD: £t HH0{Jt Ch==2l SISD SIMD
CioIe Xel

% MISD: Ct==2| HEH0{It & INSTRICHON

T | "M =2
CIOIE X cl, & X Z0ll 813 Multiple Instruction Multiple Instruction

< MIMD: Ct=2| HE It Ct= Single Data Multiple Data
o -
o] HIoIAH Xel MISD MIMD
Kﬁf?::.,“:.".,:_...,,..._._ Supercomputing Center 24
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wHERH ?Z9 B (1/3)

X2 2HA!
Azt T2 MA g T2 A HIE T2 A 27 N2 =4 H2el =4 21 HZel
=== | (M22:H22]) || (ME BRNAE) [ | 9B Z2AN [ | 9B Z2AA [ YE Z244
Aget T2 A A BIE T2A A HIE YRAH ZE| TZMA 24 02el SMBR 022
- 458t - M2l Xl <HIHZIOIE AU - HES AWMLY -3go olals
st Yy 4 U TZHN Hs - HIZal Xelzol
B st HSs o
S
BiE Z2 BH Z2
Agpt T2A A wIEIa molldlnld I N,HH mojldlnkl oA ZEMA ERAA EZAHA
- — =L [ T smp | |swp
BIE HIXIAE =9 1=
‘ il &
|2 =X Fo|o =X Fo|o =X |2 =X HIES3 WES3
ez CYBER200 CRAY-1 CRAY-XMP/YMP  VPP500 T3E SX-4/SX-5
CDC6600/7600 SX-2 CRAY-C90/T90 SP-2  CM5 RS6000/SP
VP-200 SX-3/SX-4/SX-5 nCUBE 02K
$810/S820 VP2000 PARAGON TX7
$3800
1
LKI_‘E_T_ Ko o Supercomputing Center 25
ATHZZE 32X YA (2/3
Processors NEEH: www.top500.0rg
w
IS
)
w
>
n
©
)
o]
IS
5
=
0
PPFIPPLHL PRSP PRPPLSL I I I PP
BQQéoQ 30‘\%& 3\»¢$°A 3\»‘\%@ ?\Qéo\\ BQQ$°A SQ(\%oQ 3\\0%04 3°Q$°A Sé\%& 3\\¢$04 Y§\$0<
= A
c“'_‘i_T_l Ko o Supercomputing Center 26
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wIHEARH AZ2] H¥ (3/3)

ArChIteCtureS NZ2EH™: www.top500.0rg

Cluster-NOW

Clustered
g HPC

400

300

200

Number of Systems

100

0

QOSB 0?00;“40;"0%"’@ °§°\\°§° 0;“493 R P 09 B QQ QQQQ\’ Q\’QQ{]’ Qq’QQ{b S QQb‘ INg
:3\5 $0 3\3 éo 3\5 éo :3\5 é@ 3\3 éo 3\3 éo :3\5 eo 3\3 éo 3\5 éo :3\5 %0 3\3 éo 3\5 éo

miﬁ::-?" Supercomputing Center 27

KISTI?| §8% wHARH

IBM pSeries 690

SMP Cluster, MIMD
CPU&E:13,1.7GHz
CPU ==: 672 |

0l2 45 : 4364.8 GFlops
IS & : 4400 GB
HX2eal : 22z

HP SMP Hamel

SMP Cluster, MIMD
CPU 85 :2.8 GHz
CPU %= : 512 Jj

0l2 &= :110.9 GFlops 0l& &= :2.86 TFlops
9 282 : 80GB Il 22F: 3GB/node
H2el : 2Ma4SKH2e2 H2e2l : 24AH 22

SMP Cluster, MIMD
CPU /5' ‘5 731, 667, 500 MHz
CPU == : 80 M

KISTY e e Supercomputing Center 28




1ds 8RS (1/3)

0 D45 ARY 24 24
& DS SISO : CPU, HIZ2I, 10, HIEHD I > AHABE
+ DHS ADEII0N: SIS0 A5S E25 4 &

0 DHS AZEF 0 P

3
i
ne

ZZMA ds 2H3

L)

DL

YN =2 HEHS SU3: DOIZ20lY, sHAZCH HEHZZ A4

= M2l HAA Al2tel 2481 : 4 HIZel AHE == 3}

» O35 ZZ2NAE OIS EESL

v RO/AYE $F E= ZZ2HMA +=FQ HEH

» IREMHRZ Z2DY4Y 24

=
ST St e

Supercomputing Center
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o AT ZZ2AMA

Scalar Scalar

al o}

I

Scalar
Arithmetic
Logic Unit

!

al + bl

Scalar

=
ST St e

<« HIH ZZ2NAM
Vector Vector

A(n)  B(n)

||

Vector
Arithmetic
Logic Unit

}

A(n) + B(n)

Vector

Supercomputing Center

30
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s dRE (33)

Single Processor Multiple Processors

Memory

B
 mEEE
)

B [o] | time
- s, . He
ime F |
C B Y ]
— S OZNECZ Fal
D =
77777777777777777 = 2 Y A
Program
mej-_? e Supercomputing Center

31

HE IZEHY 29 (1)

Q AdE Z2AHA

¢ A2 2dE ZZ2AA

Process

] o L Supercomputing Center

32
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HE IZ= 043 29 (2/)
O 3R022 2 : OpenMP, POSIX Thread (Pthread) ZZ2 i Y

T‘% GCIOIE (g=1)

h T2hA

2= AdE

Q S4Zel 2 : MPILLPVM Z2702HY

2% dlold (a=1) 22 dlold (a=2)
HAIXI &S HIAIKl ==&l
1 PN PN I R E——— MAIX &%
Z2HA sl Es Z2HA
KI_‘;]'?::..".;".'::.............. Supercomputing Center

33

HE OTFE1HY P (3/4)

O N2 EEHE AIARS E4 Hiw

=E zg e < o =
o A zg oy > 24 K22l
=34 zsHee < 24 K22l
O AlARIE =g o
7 s 3 =g 2y
TS M2 Al |» 2RHIE HY ZT2IHY 2 | = OpenMP (EX)
=8 (SMP) . gig|Adic, 22 4F9 €St | = Pthread (EF)

24 H2el Al | = HAIXI IH&(Message Passing) | = MPI (&)
=8 (MPP) | mzizo ou = PWM
T =AM 3w
HZ2el AIAE | 5y aoje o o] oo
(SMP2E A otolEelE =20 2¢ OpenMP + MPI
=0
L“‘fIE:"m":"*:wm Supercomputing Center

34
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(oprr) Hodu2Ho

AAE 72 (CPU =, BI2el 3II)

= .
me_ﬂ i Supercomputing Center 35

Huod

IBM AI2ZH2| J|2 &3
0 KISTI IBM AIAEI] /712 2
JlEzel Al ool
0 SIXIEI0) Qs £ 2 T2
me}
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AIZE WHE

[2005. 2. & XH]

- = ERE AR 1021 A|AE!
ANAE H 1Xt p690 2%+ p690 p630
== 4= 17 2L
IT [=P =S
&EH}é‘IHCE)—""j' 1.3 1.7 1.0
CPU HdHMOIExDHS 665.6 3,699.2 32
(GFlops) [166.4/=E] [217.6/=E] [16/<=E]
- 128 544 8
HHM== O
AP k) [32/=C] [32/:-E] [4/=E]
= 688 3,712 16
X)) A X% 22 s
=% EX B (GB) | 508x1, 160x3] | [192x10, 2567] [8/E]
A& ClAT ES (TB) 98
Kﬁi’?:.:..“:."..:............. Supercomputing Center 37
L ———
A =F 1A
A28 2dE
TH
I GbE x 1 €/=E I [2004. 2 @XH]
!
0630 1 Xt p690 " 0%t P690 SP SW2 x 2/ /==
nobela nobell . nobel3 1 nobel5 nobel6 nobel7 nobel8 I
— A — A I — T b e A
ey’ | | B - :
e | 1 a20pu ([ 32CPU |
nobelb =t : 1 192G8 | 192GB |
= NFS1 X | .
L ER i
e A e Te— 1
= nobel2 | nobel4 : :
E:l?_' g
16cPU | I8 | ! nobel21
12068 | | :
) 1 | 1
e | Bk | ! :
2 A8 1 | g
HER3 ' : nobel9 !
AEHRZE) AL AL X Grand Challenge 1+Al
Kﬁi’?:‘:.:‘:."..:............. Supercomputing Center 38
L ———
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POWER4 EZ MIA] &O] X

22 ac 1.3 / 1.7GHz (p690)
1.0GHz (p630)
ool Eg
uzcpus |28
~
Rah . \BRICCONTROLLE X
L1 Al CIOIE FHAl 2 : 32KB
HE Al S : 64KB —
o2 -
AN oo 2SS :
CH = : 100GB/s 0| & Memory
22k
L33pA | S : 32M8
Y= :10GB/s 0l &
uﬁf?;—;:;::_mm Supercomputing Center 39

POWER4 A|AH] J|E2 A T

aQ MCM (Multi-Chip Module) O SCM (Single-Chip Module)
< 424 (8 cPU)LE A <« 194 (M cPu)LE 4
< IBMp690: &l =& S 404 < IBMp630: & =S & 204
MCM & =t SCM & &
= 32 CPU/LE = 4 CPU/LE

Supercomputing

Center 40
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A28 E=

(1/3)

QL34
£ E IP =4 = &= gl 0
nobela.supercomputing.re.kr | 150.183.5.101 | 212ILE a 22 230l
nobelb.supercomputing.re.kr | 150.183 5.102 | 222I%-E b (0630)
nobel1.supercomputing.re.kr ERELEE 1 B AR
nobel4.super<§3mputing.re.kr ) %%%TE:E 4 1t p690)

nobel5.supercomputing.re.kr BRELE S B AR

nobel20.supercomputing.re.kr 2AZEILC 20 (2xt p690)
BMT, Grand

nobel21.supercomputing.re.kr - HEELCE 21 Challenge
(2%t p690)

=
ST St

Supercomputing Center

41

Al2E 8% (2/3)

Q gt = ssh, rlogin
% ssh AtE (0l: ArEX HE h123abc)

$ ssh h123abc@nobelb.ksc.re.kr

fol

< rlogin, rsh —r* 23 Jls

$ rlogin nobell
$ rsh nobell

=
ST St

AE ANAERLF

[ ==

Supercomputing Center

42
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AL
A28 8= (373)
Q ot oIS : ftp, sftp, rcp A2
< ftp AIS
$ ftp nobela.supercomputing.re.kr
< sftp AFZ (0l: AL X HIE h123abc)

$ sftp h123abc@nobela.supercomputing.re.kr

e rep AL 1 Jts SAE AAERI £F

o 2o

$ rcp sample h123abc@nobell.supeercomputing.re.kr:/xtmpl/test/

$ rcp sample nobell:/xtmpl/test/
*NZ CHE 2 AX 2t T S AL

=
ST St

e

2

o

0 =S

Supercomputing Center
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M AIAH 1/5)

AAE | T
22 | gem | BE® = = L
/edun 1TB WSH AIEXL AXE OA3
§ [=) = _—
| ;Ea Jinst | 500GB | © . AFAH AR XL AL RIEH
/system | 400GB We AR X (quota) : 3GB
ey 23 AR
/xtmpl | 2TB | oo e 140GB)
A T| Ak X ZH
A3z | /opfst | o 2BE LC f,fi"f;f' ‘o
2 Do A = SEssSE R 1=
OS2l | jgores | 6418 | GPFSBR 2324 | 75 ©
HER3 =8
/ytmp | 400GB | X 554%) (nfsl)

=
ST St

Supercomputing Center
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Q ECAECIS AIEXE 2T L AESE I B (ksh shell)

$ rsh nfs2 quota

Disk quotas for user h123abc (uid 456):

Filesystem blocks quota limit grace files quota limit grace
/edun 346592 3000000 3072000 11881 0 0

0‘0

blocks : KB &% C|A3A E&HMIS 3D
files: 2t &1 E It i+

quota: soft limit

0‘0

7
0‘0

‘0

limit : hard limit

< grace : soft limit Z1 hard limit 0|2t X|Z Jts J|2¢

*,

-,

LKL‘;IE:_”H:“ Supercomputing Center 45

M AIA" (3/5)

Q s e
< NFS (Network File System), 2f = S0l A Auto Mount &

Q 2% 23X ClHEL
< GPFS (General Parallel File System) 3%
= /gpfsl ~/gpfs4, nobell ~ nobel2l AZEL-CEWA S
= /0 40| NFS 2AEC 24, €& 1/0 X|&
NFS (Network File System) 2%
= J/ytmp, 2 = S0 A Auto Mount &

R/
0.0

Q28 A3 CAEL
% Ixtmpl, 2t = E0 23 (A EL
< SEECE 2HLHM, =X 1/0 4501 GPFS ) 23U X ELH %

KL‘;IE:_”H:“ Supercomputing Center 46




I AIA" (4/5)

& 0l Xl — Auto Mount 2t&d
£ (|2 &E2|9 Auto Mount &2l

a 4

$ pwd
(ol & Cj2Ea)
## Check for the home directory auto-mounting! ##

$ vi sample
$ls
sample
$ rsh nobell
$ls
sample
$ exit
$ rsh nobel2 # nobel3, nobel4, ..., nobel21 2+2+0ll CHSHO & &0l
Kﬁf?m“ra:m,m Supercomputing Center 47
ol || AHI
< lytmp —NFS 35 23Xl Cl2AE2|2] Auto Mount &0l
» Ixtmpl - 23 A3 ClAEC|Q SEHQ 2H
$ pwd
(el = L8 E2)
$ls
sample
$ cp sample /ytmp/[Test_dir]/
$ cp sample /xtmpl/[Test_dir]/
$ Is fytmp/[Test_dir]/
sample
$ Is /xtmp1/[Test_dir]/
#/xtmpl2 2t LY 22 [|AEL|
ol
Supercomputing Center 48

sample
$ rsh nobell
$ Is fytmp/[Test_dir]/

Is: xxxx-xxx The file /xtmp1/[Test_dir]/ does not exist.

sample
$ Is /xtmp1/[Test_dir]/
# nobel3, nobel4, ... , nobel21 2t2t0fl CH3I0 &= &

$ exit
$ rsh nobel2

-
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(&




A1 & &3 (1/2)

Q Shell: sh, ksh, csh
< POSIX [Bourne] Shell: /bin/sh
< Korn Shell: /bin/ksh
letc/profile & $SHOME/.profile = $HOME/.env
< C Shell: /bin/csh
letc/csh.cshrc = $HOME/.cshrc = $HOME/.login
0 =g &Y 43
* Terminal Type 83

$ export TERM=vt100 #sh, kshed Z<
% setenv TERM vt100 #cshdd 2

o S HZ XNF

$ export PATH=$PATH:/usr/Ilpp/LoadL/full/bin  #sh, ksh&! &<
% setenv PATH $PATH:/usr/lpp/LoadL/full/bin  #csh &<

O B4 20l echo $¥14Y, env BI4 Y, set

Supercomputing Center

O e,
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Q JIEt
< Password 3

*0

$ yppasswd

‘0

Default shell &

*,

$ yppasswd —s

*

HE el OICIE 2E HE

$ set -0 vi # Korn Shell 38 22l > viOICIE 2=

”e

R/
0.0

Backspace = Delete Jls XI&

$ stty erase [backspace &

Supercomputing Center

O e,
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=2 ATE0f

o HITE LC EIOLE
29 A A = AIX5L V5.1
9 23 XY |« PEV3.2
B Xl & 22| | = LoadlLeveler V3.1
q4s =4 = Performance Toolbox V5.1

= XL Fortran for AlX V8.1
ZZ202Y AN | = C for AIX V6.0
= VisualAge C++ Pro for AIX V6.0

= LAPACK, ScalLAPACK

= ESSL V3.3, PESSL V2.3

= IMSL(F90 MP), NAG(F77 SMP)

HPSS = HPSS pftp Client

ABAQUS, LS-DYNA3D, CFX, STAR-CD, FLUENT
Gaussian, NCAR Graphics

1
I
(i
=)
T
=
it
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PE 2 (1/2)

U Parallel Environment Software: Version 3.2
» IBM2| MPI 8 XIS

» B ATEYE, 2t0IEeial, CIHAH, POE

» MPI-IO XI&: HE T 1/O

MPI £& S& X3

» MPI 2% 022 HAIXI & XI&

32/64 HIE HIAIXI & XIA

o2

o2

oo

R/
0‘0

5

X3

o
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PE 2 (2/2)

Q PECIAE

BIAIXI THA 2holEdiel MPI, MPL

W e AgYE mpxIf[90]195], mpcc, mpCC,
mpxIf[90]195]_r, mpcc_r

Ha A & POE

X2 HE Al BAC Program Marker Array

e It SAF SECE mcp, mcpscat, mcpgath

Sl Ol A pdbx

Hed T27iglal &2 xprofiler
PCT(Performance Collection Tool)

Hal §s 24 &3 UTE(Unified Trace Environment)
PVT(Profile Visualization Tool)

Supercomputing Center
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S 2H01=dd

U0 BLAS (Basic Linear Algebra Subprograms)
D= g U HE HAES
< Default Library (Xt&S &3)
D AA IS BMEN YSLE 2 TZHM RIZAD D8S HE HSE
< http:/mww.netlib.org/blas A SHE 24 L M W2
< PBLAS: BLASS 24022 HE
U LAPACK (Linear Algebra PACKage)
< Fortran772 =4
< LINPACK + EISPACK
< http:/iwww.netlib.org/lapack 0l SIHE 24 L ZA A3
< AF2Y . &3 Al -llapack 2}
< ScalLAPACK : LAPACKS EMHI22 HA

Supercomputing Center

=
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IBM A|AH! 210|822l

O ESSL(Engineering and Scientific Subroutine Library)
< IBMAIXO ==t Wst A& ctol=Eelel
LAPACK, BLASS S&t&
FRIs
= BLAS/Linear Algebraic Equations /
Eigensystem Analysis / Fourier Transforms

*,

X3

o

X3

%

QO PESSL(Parallel ESSL)
% ESSLY S4tHIZ22 HE
% ScalLAPACK, PBLAS?} S &3

Q At 0ol

$ xIf -0 sample -O -lessl sample.f
$ mpxIf -0 sample -O -lessl —Ipessl -Iblacs sample.f
$ mpxIf_r -0 sample -O -lesslsmp —Ipessismp -Iblacssmp sample.f

L'“_-‘;_ﬁ:."?“:*"m Supercomputing Center
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WrapperQ] H&: CCI

O CCI (Call Conversion Interface) wrapper
< LAPACK = ESSLZ Al Al A2
% IBM AIAE0 = &H3tE ds JI0
% http://imww.netlib.org/lapack/essIOl Al XIS
% F9: 83 Al BFEAI LAPACKO| H A &3 0{0F &
<« CCIEE

$ xIf -0 sample -llapack —lessl sample.f
$ xIf_r -0 sample —llapack_r —lesslsmp sample.f

L'“_-‘;_ﬁ:."?“:*"m Supercomputing Center
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&2 0188

U IMSL(International Mathematical and Statistical Library)

< http://Iwww.vni.com/index.html

o & U SHES ZLEH1,00000 He &5 RHE A 20|22 el
(F90 MP)

« AIZHY d2ASEHEZ A, 2lolBdel s s &3

$ . /applic/vni/CTTA4.0/ctt/bin/cttsetup.sh

ArE

o

U NAG (Numerical Algorithms Group)
< http://www.nag.co.uk

e 48U SHSH ZREH1,00000 He &4Z RAE AR Fortran 2t
oledel
< AEY : &3 Al -lnagsmp I

Lm_‘;_r?;:::,,:_mm Supercomputing Center
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HPSS

O HPSS(High Performance Storage System)2| K
<+ e HIOIH HIyU &M
e URZAECX S#EE /A8 AZEAO
2 ASHE AECX 22| € AdHIA RS
% KISTIHPSS: CIA3 JHAI(3.6TB), EIOIZ AE2|XI(60TB) AI2

Q ASH"
< <STEP 1> HPSS A& Al . ykchoi@kisti.re.kr
% <STEP 2>HPSS &19!: pftp_client core 4021
< <STEP 3> Y& I} store: pput
% <STEP 4> H& Il retrieval : pget

< HO TAE S22 28 X, UHOoIE = targ AIS0tH |SOA 22l

Lm_‘;_r?;:::,,:_mm Supercomputing Center
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Mg

dllg8/0HI/ D2 MY

O A 23 3 ez 129
dlis/(HZ/ESMals L8

T
| — R ]

)|

S D0 ZZJ3 22 71400 2238

o AMYY + 22 S ANT2IAS MY

Q &

o Z2P U =CId 27 2A Y

Q =Zz2mgd
v T2 M8 S AQC=CPUAILE NEREEZ HE
o MY AISISOHA OOIH IH2S Z20 eIt 24
o ZMY AN Z=Z2MES SE@ FOot=> Z2MEH 012
(_KI—";I! e Supercomputing Center
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dimtad] L910

A Serial OpenMP MPI OpenMP+MPI
cc
C xle_r mpcc mpcc_r
xlc
CC
C++ N/A mpCC N/A
xIC
f77
Fortran77 of xIf_r mpxIf mpxIf_r
Fortran90 xI1f90 xIf90_r mpxIf90 mpxIf90_r
Fortran95 xIf95 xIf95_r mpx|f95 mpxIf95_r

=
ST St e
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R2HIE /4HIE R E OTFE ]

Q Z2J8o HE R2E XNEHE

*,

=2 —

3

o5

3

o4

3 EIEE=

32HIE RE
OBJECT_MODE &3& &+~ 32/64

MY SHE -q32/-q64, OFH0IH (ar) S & -X32/-X64/-X32_64,

31X OICIE(1d) && -b32/-b64

Q 32HE ZE ZE& -39 &

oS

>

o
*

+ HOIE g
= LEE=

LHE HIOHESE WA 20 256MB AL

—

» 32HIE =4 HE : 2032 =4D1J}
HIJQHE & 256MB(0x10000000)€ TR = dIXIAH 16HE AF2

= X0 8 HOHES MA 2GBIHXl Ar26tER =& s

0‘0

= 0 : -bmaxdata:0x80000000

=
ST St e

256MB 0| 4t9| TIOIE = -bmaxdata:BYTES &3 S& AI2

Supercomputing Center
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OBIEIN XIX2} Mg

Q -qtune=architecture

@ 0|NZES s&adE RXGHHAM XIE

I.
S QUEE DC MK

ol

ZZ AN OFIIE X 0l = & 3t

Q -garch=architecture

< XN ZZHA OIS0l 2/ ESHE Z2NA BEHSS AL A
ZEsotOX 20 AL

% KISTIZOQ =& TZAIA O|8IX = RS64-IVZ2 HIMLEER TS
» 2O0LC0AM CHAS SHCZ & 2 —qarch=pwr4 AR &

Q -gcache

o ZZ2AAM OIS X2 e EE XIFo A = &HStole g6

=
X ) § [ty S

Supercomputing Center

O Ao
f77, xIf, xIf90, xIf95, cc, xlc, CC, xIC
v Fdols &S B F

-O3 -qarch=pwr4 -qtune=pwr4

Q oY o

$ xIf -0 sample -O3 -qarch=pwr4 -qtune=pwr4 sample.f

=
P | [ R

Supercomputing Center 64

32



a CIHHA
< dbx: J|2 Unix &
< xldb: GUI CIHA

= http:/Wwww.uni-karlsruhe.de/~SP/manuals/HTML/xIdb.html

< I AN SH: g
Q CliHZ o

$ dbx [& F 7 ]

(dbx) step

(dbx) next

(dbx) stop in [procedure]

(dbx) status
(dbx) print [expression]

# A2 Y ¢ Ao R Eo7t AFHE V)T
#AHE AR E 7]

# breakpointE Ao A9 R = 7%

# breakpoints& X 7|5

# gko] AN ZE Aol Ho A=A AT EE 7|E

O e,

(dbx) rerun # A Al 38
(dbx) quit #dbx TE

Kﬁf??‘;..:..".;‘."a:.............. Supercomputing Center 65

A
=AEE]3 : OHE (2/2)
a e ol - AS
(dbx) continue or ¢ # breakpoint é% 23 FHA 7R A3
(dbx) step or s # T2ZAA ZF& U £1 ko2 Eof7t
Sl 92 3
(dbx) where # AR HFo| = AX AR HA|
(dbx) stop at 2214 breakpoint XA
(dbx) line 2222911, 4222212 # 22841 13§ 271X 9] F A E &8
(dbx) whatis [variable] # AL AA A5 D HA e EA|
(dbx) help #dbx Ho] g2E E A
Supercomputing Center 66
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=XIEEZ ]

Q prof

IS ) CPUANESH EZ I X
HIY Al SH: p
> DY &8 Al mon.out A E

F

El¥ CPU AL 3= & Al
8t 22 F[E HA -JdZ 24 Dls

I8 Al gmon.out MA&E

OZME (1/2)

=
P | [ R

KI‘;T?::..".;".'::.............. Supercomputing Center 67
A (o] |
=XEE08 . I2MAH (2/2)
Q xprofiler
< gprof2 GUIHH&E
& AADEMALFTOIONUE s
<« ZIULAl -pg SE M
e AAIEHLFIZNMIE A
2 -pg SEUH —g SES FItollOF &
< PE NS0 =6i U2, MPI HE Z2 )80 I d XI&
Q ZZOr e of
$ prof # Monitoring Data I} 2 mon.out®] 1ok g
$ gprof # Monitoring Data I}<1 2 gmon.out©] $lo]of 3t
$ xprofiler #GUI A3
Supercomputing Center 68

34



OpenMP HEIOZE ] : AMES

O
oY

oy sd
< -gsmp=omp
Q YEAYE 2t0lEeel AI8
< xIf_r, xIf90_r, xIf95 r, xlc_r
I P e A RS,
< OMP_SCHEDULE, OMP_NUM_THREADS, OMP_NESTED,
OMP_DYNAMIC
a Zom ol

$ xIf_r -o sample_omp -gsmp=omp sample_omp.f

LK?_‘;J':?-«:".;"-"JWW Supercomputing Center
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OpenMP HEIOE]H : OHZT/EL2MEAS

Q CIHA
< =XEZZ203e CHAHI SRULZe 2203 K&
< dbx, xldb

R/
0‘0

O Al S48: g

Q Z=Oo2d
v SXAZZ e IZ2MYHIt SRU2e T2 K&
< prof, gprof
= HIMY Al 22t -p, -pg SE A2
< xprofiler
= ZIY Al -pg SE MIE
 AAFEHMAFIZMAY Al

= -pg SHE0H g SEE FII9

7
*

=
2
0%

I{i_‘;_]’::,:;‘:;:wm Supercomputing Center

70

35



MPI HEOZ ] . AN

a zmg
< MPI: mpxIf, mpxIf90, mpxIf95, mpcc, mpCC
< OpenMP+MPI: mpxIf_r, mpxIf90_r, mpxIf95_r, mpcc_r

Q o o
$ mpxIf -0 para_sample para_sample.f

$ mpxIf_r -0 para_omp_sample -gsmp=omp para_omp_sample.f

Kﬁf??‘;..:..".;‘."a:.............. Supercomputing Center 71
H&SE 1T eH . 21
MPI HEIOE0H : (HZ
Q CIHA
< pdbx
» D2 HE OHA
<« ZIULA g SE AE
Q CIHZ o
$ pdbx [& F 7 )
pdbx(all) step # A 09 5 eto g Sojrl A EE 7%
pdbx(all) next # 22 AR E 75
pdbx(all) stop in [procedure] # breakpointE& Ao A B = 7]F
pdbx(all) status # breakpoints& ¥.= 7|5
pdbx(all) print [expression] # z2ko] Al =2 A Y=o X AHEE 7|5
pdbx(all) rerun # A4 3
pdbx(all) quit #dbx T&
Kﬁf??‘;..:..".;‘."a:.............. Supercomputing Center 72
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MPI HEOZ ]38 . OZ[jAS

Q ZZ0rgled
< xprofiler
» XN IEEOY A HE T2 Y ZZ2MIYE X
= HMY Al -pg SE AE

s AAIAT YW SFIZ2OEE Al

o

] = -pg S0 —g SES FIIGO0F &
O Z=2med o
$ prof # Monitoring Data I} 2 mon.out®] 1ok g
$ gprof # Monitoring Data ¥} 2 gmon.out®] o] o} g+
$ xprofiler #GUI A3
Kﬁfiﬂf"s..:..".;‘."a:............. Supercomputing Center 73
) ETREE
Q =xZE#™
< OlX CI®&2]: /system/center/consult/exam/edul/serial/
< Ol Xl THY: hello.f, hello.c
$ pwd
(¢! = g Ez]
$ mkdir serial
$ cd serial
$ Is /system/center/consult/exam/edul/serial
hello.c hello.f
$ cp /system/center/consult/exam/edul/serial/hello.c .
$ cp /system/center/consult/exam/edul/serial/hello.f .
$ls
hello.c hello.f
Supercomputing Center 74
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dlll2 &= 0llMl (2/6)

$ xIf90 -0 hellof hello.f # FORTRAN #A 3
** hello === End of Compilation 1 ===

1501-510 Compilation successful for file hello.f.

$ls

hello.c  hello.f hellof

$ ./hellof

Hello, World

$ xlc -0 helloc hello.c #C Hod
$ls

hello.c  hello.f helloc hellof

$ ./nelloc

hello, world

Kﬁf??‘;..:..".;‘."a:.............. Supercomputing Center 75
H ]II.OI 12 mlx."
Q OpenMP EHEIZ27E
< OlX CI®&2]: /system/center/consult/exam/edul/omp/
< OlX O+Y: hellomp.f, hellomp.c
$ pwd
(¢ &H g E2])
$ mkdir omp
$ cd omp
$ Is /system/center/consult/exam/edul/omp
hellomp.c hellomp.f
$ cp /system/center/consult/exam/edul/omp/hellomp.c .
$ cp /system/center/consult/exam/edul/omp/hellomp.f .
$ls
hellomp.c hellomp.f
Supercomputing Center 76
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dllt2 &= 0llMl (4/6)

$ xIf90_r -0 hellompf -gsmp=omp hellomp.f # FORTRAN FH3<
** hello === End of Compilation 1 ===

1501-510 Compilation successful for file hellomp.f.

$ls

hellomp.c hellomp.f hellompf

$ export OMP_NUM_THREADS=4 #AHE 2FEE 5= A A
$ ./hellompf

Hello, World from thread = 1
Hello, World from thread = 3

$ xlc_r -o hellompc -gsmp=omp hellomp.c #C A9Y
$ls

hellomp.c hellomp.f hellompc  hellompf

$ ./hellompc

Hello, World from thread = 3
Hello, World from thread = 0

Kﬁﬁ:.:..“:";:.........._.. Supercomputing Center 77
dlla &€= OllMl
Q MPIEEZZ2™
< OlX CI®&2]: /system/center/consult/exam/edul/mpi/
< OlX O+Y: hellompi.f, hellompi.c
$ pwd
[A¢] Zr/EE2)
$ mkdir mpi
$ cd mpi
$ Is /system/center/consult/exam/edul/mpi
hellompi.c hellompi.f host.list
$ cp /system/center/consult/exam/edul/mpi/hellompi.c .
$ cp /system/center/consult/exam/edul/mpi/hellompi.f .
$ cp /system/center/consult/exam/edul/mpi/host.list .
$1ls
hellompi.c hellompi.f host.list
Kﬁﬁ:.:..“:";:.........._.. Supercomputing Center 78
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o s 0llX (6/6)

$ mpxIf90 -o hellompif hellompi.f # FORTRAN H3-Y
** hello === End of Compilation 1 ===

1501-510 Compilation successful for file hellompi.f.

$ls

hellompi.c  hellompi.f hellompif host.list

$ [poe ]./hellompif -procs 4 # POE A3

$ mpcc -0 hellompic hellompi.c #C Ay

$ls

hellompi.c  hellompi.f hellompic  hellompif hellompic

$ [poe ]./hellompic -procs 4 # POE 23}

Lm__‘;_tf::::,,:m,,m Supercomputing Center
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OWZ &= 0llMl (1/7)

Q& Z2 )
< OlXl CI® &2l /system/center/consult/exam/edul/debug/
< OIA OH: pi_bug.f

$ pwd

A2l Fo g Ez)

$ mkdir debug

$ cd debug

$ Is /system/center/consult/exam/edul/debug/

pi_bugf .. #bugE 717 &2 9
$ cp /system/center/consult/exam/edul/debug/pi_bug.f .

$ls

pi_bug.f

$ xIf90 -g -0 pi_bug pi_bug.f #-9g 34 371 A9 d
$ls

pi_bug pi_bug.f

Lm__‘;_tf::::,,:m,,m Supercomputing Center
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OWZ &= 0llMl 2/7)

$ ./pi_bug # bug FA(LA)
Number of steps = 10 and calculated PI = 3.14242598500109871

Number of steps = 100 and calculated P1 = -0.118859592570707042E+147
Number of steps = 1000 and calculated Pl = -0.118859592570707047E+146
Number of steps = 10000 and calculated Pl = -0.118859592570707040E+145
Number of steps = 100000 and calculated P1 = -0.118859592570707040E+144
Number of steps = 1000000 and calculated P1 =-0.118859592570707038E+143
Number of steps = 10000000 and calculated P1 = -0.118859592570707034E+142
$ dbx pi_bug # debugging A2
Type 'help’ for help.

reading symbolic information ...

(dbx) stop in calc_pi # breakpoint A7 [1]
[1] stop in calc_pi
(dbx) stop at 10 # breakpoint 474 [2]

[2] stop at "'pi_bug.f":10

LK;_‘;IE“:._::“ Supercomputing Center

81

OWZ &= 0kl (3/7)

(dbx) trace sum in calc_pi # W trace A4

[3] trace sum in calc_pi

(dbx) status # breakpoint, trace <1

[1] stop in calc_pi

[2] stop at *'pi_bug.f"*:10

[3] trace sum in calc_pi

(dbx) cont # breakpoint”7}X] continue

[1] stopped in calc_pi at line 21 in file *pi_bug.f* # [1]9 breakpoint stop
21 step =1.0/num_steps

(dbx) ¢ # continue

initially (at line 22 in "'pi_bug.f"*): sum =0.0

after line 24 in "pi_bug.f": sum = 3.9900249376558605

after line 24 in "'pi_bug.f"": sum = 7.9020053777536603

after line 24 in "pi_bug.f"": sum =11.666711260106602

after line 24 in "'pi_bug.f"": sum = 15.230185647634443

LK;_‘;IE“:._::“ Supercomputing Center

82

41



OWZ &= 0kl 4/7)

after line 24 in pi_bug.f": sum = 18.556588974037769
after line 24 in "'pi_bug.f"*: sum = 21.627606248509938
after line 24 in "pi_bug.f": sum = 24.439557039371099
after line 24 in "pi_bug.f"": sum = 26.999557039371098
after line 24 in "pi_bug.f": sum =29.321763135162101
after line 24 in "'pi_bug.f"": sum = 31.424259850010984
[2] stopped in main at line 10 in file **pi_bug.f"
10 print *, "Number of steps =', num_steps, "and calculated PI =', pi
(dbx) c
Number of steps = 10 and calculated PI = 3.14242598500109871
[1] stopped in calc_pi at line 21 in file *'pi_bug.f*
21 step = 1.0/ num_steps
(dbx) where # & stop 1% g}t
calc_pi(num_steps = 100, pi = 3.1424259850010987), line 21 in *'pi_bug.f"
main(), line 9 in "'pi_bug.f"

LK;_‘;IE“:._::“ Supercomputing Center
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OWZ &= 0llMl 5/7)

(dbx) status
[1] stop in calc_pi
[2] stop at "'pi_bug.f"":10
[3] trace sum in calc_pi
(dbx) return # subroutine call return
stopped in main at line 9 in file **pi_bug.f*"
9  call calc_pi(num_steps, pi)
(dbx) c
[2] stopped in main at line 10 in file "'pi_bug.f"
10 print *, "Number of steps =', num_steps, "and calculated PI =*, pi
(dbx) ¢
Number of steps = 100 and calculated P1 = -0.118859592570707042E+147
[1] stopped in calc_pi at line 21 in file **pi_bug.f*
21 step =1.0/num_steps

LK;_‘;IE“:._::“ Supercomputing Center
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OWZ &= 0llMl 6/7)

(dbx) status

[1] stop in calc_pi

[2] stop at "'pi_bug.f"":10

[3] trace sum in calc_pi

(dbx) delete 3 # [3]™ event 2}A]
(dbx) status

[1] stop in calc_pi

[2] stop at "'pi_bug.f"":10

(dbx) whatis sum # M5 definition &2l
real*8 sum
(dbx) print sum #HT k=9
-1.1885959257070704e+148
(dbx) assign sum = 0. #WT g AN T
(dbx) print sum
0.0
LKE‘.;T?F‘H:..".;':'J............. Supercomputing Center 85
A
O &< 0llAl (7/7)
(dbx) where
calc_pi(num_steps = 1000, pi = -1.1885959257070704e+146), line 21 in **pi_bug.f"
main(), line 9 in "'pi_bug.f"
(dbx) ¢
[2] stopped in main at line 10 in file *'pi_bug.f"
10  print *, "Number of steps =', num_steps, "and calculated PI =*, pi
(dbx) n # next (73 A 3 713Y)
Number of steps = 1000 and calculated Pl = 3.14159273692312269
stopped in main at line 11 in file *pi_bug.f"
11 enddo
(dbx) quit #dox TE
$
$ xIf90 —qginitauto —o pi_nobug pi_bug.f # automatic variable init.
$ ./pi_nobug
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O S 0iMl 1/2)

Q& Z2 )
< OllXl CI® &2l /system/center/consult/exam/edul/profile/
< OIM THY: md_small.f

$ pwd
(¢ Zd gz
$ mkdir profile
$ cd profile
$ Is /system/center/consult/exam/edul/profile
md_small.f
$ cp /system/center/consult/exam/edul/profile/* .
$ xIf90 -p -0 md_small md_small.f # prof “-p” 34
$ ./md_small # 2 3 A7 10~20%
4934.71832910619651 ...
Kﬁfiﬂf"s..:..".;‘."a:............. Supercomputing Center 87
OSmad s A (2/2)
$ls # mon.out A4 321
md_small md_small.f mon.out
$ prof # prof T=3}Y ¥
Name %Time Seconds Cumsecs #Calls msec/call
._sin 29.9 4.02 4.02 19839600 0.0002
._Cos 21.6 2.90 6.92 14879700 0.0002
.compute 21.3 2.87 9.79 501 5.73
__mcount 12.8 1.72 11.51
.dist 10.6 1.43 12.94 4959900 0.0003
._sqgrt 3.6 0.48 13.42
.cvtloop 0.1 0.01 13.43 1498 0.007
.update 0.1 0.01 13.44 500 0.02
$ xIf90 -pg -g -0 md_small_pg md_small.f # gprof ‘-pg’ ¥4
$ ./md_small_pg # A3 A 7F 10~20%
$ls
md_small md_small_pg md_small.f mon.outgmon.out
$ gprof # gprof T23A ¥ (A=
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&g o

Q POE 2 Loadleveler@® Al20=
D18 3 0] By &5

o138 &%

O POEE A&

X &H(interactive) & 34

MPI HEIZ )| HAE Al AIE
ZO =E0M &

Ch2l S8t =XANZZ2IY/KRYA HE O, OpenMP HE X217
SA0| &85t 0t & HE POEE 0|8t ’é‘@OI s

7
0‘0

X3

o

AX

— o

ﬂlIO

X3

o

K/
0.0

QO LoadLevelerE Al
HHXI & A8l =X

LoadLeveler BHEOE

7
0‘0

o
lu]

HET 220 A & £ A0 A
S AI25H0 B 22

K/
0.0

K/
0.0

K/
0.0

Gang 2= YHaloZ &FE LoadLevelerfld MPI Z2 1] 34
A R UIEA AYES HIIY ATJEE Y 2t0|Ed e APQ
= mpxIf_r, mpxIf90_r, mpxIf95_r, mpcc_r, mpCC_r

2H
(=]

o

A0 ()| & a2 &H 72| AEH0| T2t LoadLevelerJt mEI &
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POE &3 ¥ 2Ll (1/2)

Q POE && 8
<« Al MP_HaYH
< POE Y™ S@E2Z&L XIF Its
o XF=M0l=POE & B L HA ZH
= MP_PROCS(-procs): =0l AL2E g
» MP_HOSTFILE(-hostfile, -hfile): &
ol Y= SAELRIAE Y XS
= MP_SHARED_MEMORY(-shared_memory) : S =S LH0IA A&
EEHAZE 2t SAI0ll 2R HX2IE AFEE 2121X2 KL XIF, yes
E2no
= MP_EUIDEVICE(-euidevice) : A3 S 2t S0 At2E & XI(enO,
csss) KNI&E. MP_EUILIB=usQ! < 11X AL{Xl(csss)ZE 2+
= MP_EUILIB(-euilib) : S4I0Il ALEE S4l 2tolEdiel N, ip &2 us.
‘us'eE 1H AR E MEE IR XA s

e R 5

Supercomputing Center

=
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POE &3 ¥ A0 (2/2)

Q POE && &+ X & 0

$ export MP_SHARED_MEMORY=yes
$ export MP_PROCS=10
$ export MP_HOSTFILE=./host.list

$ poe my_program

Q Z2gdd s X 0l

$ poe my_program —shared_memory yes -procs 10 -hfile ./host.list

Supercomputing Center

=
KISTI Sttt e
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POER AI20H HE XY MM

QO SPMD =2 )& & ¢
[poe] program_name [POE_option_flags] [executable_arguments]

$ poe MPI_PROGRAM -procs N -hostfile HOSTFILE
$ MPI_PROGRAM -procs N -hostfile HOSTFILE

O MPMD EZZ )8 X :poe &l S IZ N =N HAl

$ export MP_PGMMODEL=mpmd
$ export MP_PROCS=4

$ poe

0:nodel> master

1:node2> worker

2:node3> worker

3:node4> worker

Lm_‘;_r?::::,,:m,,m Supercomputing Center
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POE &5 OlAl (1/2)

Q MPILZZ )=
< OlX CI®&2]: /system/center/consult/exam/edul/mpi/
< OlX O+Y: hellompi.f, hellompi.c
< A OIY: MPIEMY &5 Al 201 CIAE2| ol ol0| etEUS
$ pwd
(e EH =2
$ls
hellompif hellompic
$ cat > host.list # host list file 2173
nobela
nobela
nobela
nobela
~D # Ctrl-D (EOF) 99
$

Lm_‘;_r?::::,,:m,,m Supercomputing Center
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POE &5 0llAI (2/2)

$ls
hellompif host.list
$
$ poe ./hellompif -procs 4 -hostfile ./host.list
#MPI L2138 poe 23] A] ‘poe’ AEF 715
Hello, World from rank =0
Hello, World from rank = 2
Hello, World from rank = 1
Hello, World from rank = 3
$
$ poe ./hellompic -procs 3 -hostfile ./host.list
#MPI L2238 poe A3 A] ‘poe’ A 715
Hello, World from rank =0
Hello, World from rank = 1
Hello, World from rank = 2

m«_;ﬁ:—_:x:wm Supercomputing Center 95
1
LoadLeveler@ A%t &9 & (1/2)
a Zyae FX
< TP 2l L xloadlE AIE6HH GUI #EU A XMal
a Yo &4
< Esd AJYE gAoz HY
< OOl LoadLeveler Y XIAIHE2 #@'22 A&
Q X3 AH2%lE= LoadLeveler 230 E
$ llstatus #=E S Y HE EY
$ liclass #5H A FE U AE =
$llg # 70 Y= 2 FE U A ==
$ llsubmit job_file # HYMAS ALE0IH =S HE
$ Ilhold job_id # A0 LI S HAS K AEiZ A&
$ Ilhold —r job_id # SX AEHQ HAHS (D] AEH M &t
$ llcancel job_id #AHO FHA
Q 12 2s s
96
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LoadLeveler@ A28t 22 &% (2/2)

O LoadLeveler X /L2 GUI ZZ )& : xloadl
< DISPLAY 38+ 4F : X 220IHE &
$ export DISPLAY=YOUR_SERVER_IP:0.0
% xhost @& 3lJt: X AH &
$ xhost + nobela.supercomputing.re.kr

HoH

>
02
tol

xload|

KISTY e e Supercomputing Center 97

Science snd Technology intermatan

LoadLeveler @eiA A (1/2)

Q AL Jls CPU 0l et 2]
e =X &Y e CPU AL, normal
<« Y8 XA F: O3 CPU AE, p_normal_1.3, p_normal_1.7
< Grand Challenge 1Al /BMT ®& & : grand /bmt 4 5003 g2 iy &m

Loogaza
2z
S :’Ar:):: Waﬂigifm C%PLJJE . Ut AR A} ac BMT
alb|1]|2|38|4|5|6|7|8]|9 21
normal 1 | 480Kz | 8 |o|o|16|16|0]|0|l0o|lofofo]o]|0]oO
p_normal_1.3 | 80 | 480 A2t | 80 |0 |0 |16]|16|24|24|0|0|0|0]0|0]O
p_normal_1.7 | 96 | 480 A2+ | 96 |o|o|o|o|0|0|32|32(32|0|0|0]0
grand 32 | 960A2 | 32 |o|o|o|o|o|o|o|0|O0|82|0]|0]0
bmt 416 | 960 A+ | 416 |o|o|o|o|o|o|o]|o0|0]| 032|323
LE Y EII8CPUS 0|0/|16]|16|24|24|32|32|32|32|32|82|832
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LoadLeveler @A 114 (2/2)

of IS 1%} p690 &
of IS 2%} p690 &
hallengedtXA| / BMT & &l3H 23} p690 ==
Q %EHAI:FI EA-|X|
< Max Proc : & &8 Al g&et2
X WaIICIock Limit : 20| &&E
e BEXR U A OIISE & Z2A
a MEIP & XISt
» 7 &8 maxjobs =5, 7 tHI] maxidle =2
<« R ODI+ 7 43 maxqueued = 6

Us 2 Z2HA =
ALAH J1E8] JIE Al

AL

T
A
=

e o

Supercomputing Center 99

=
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X2 E 18 O| LoadLeveler 2

Q O0ll: /system/center/consult/exam/edul/serial/hello.cmd
QO job_type =serial & Jts

#!/bin/ksh

#@ job_type = serial

#@ class = normal

#@ resources = ConsumableCpus(1)
#@ wall_clock_limit = 5:00

#@ queue

./hello > hello.log

Supercomputing Center 100
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OpenMP BX&E 19| LoadLeveler ¢

Q ol: /system/center/consult/exam/edul/omp/hellomp.cmd

#1/bin/ksh

#@ job_type=serial

#@ class=p_normal_1.7

#@ wall_clock_limit=1:00

#@ notification=never

#@ resources=ConsumableCpus(5)
#@ step_name=hellomp.5

#@ queue

export OMP_NUM_THREADS=5
./hellompf > hellomp.log

L“ﬂ?m":"“ Supercomputing Center 101

MPI & ]189] LoadLeveler &Y

Q ol: /system/center/consult/exam/edul/mpi/hellompi.cmd

#!/bin/ksh

#@ job_type=parallel

#@ notification=complete

#@ class=p_normal_1.3

#@ blocking=unlimited

#@ wall_clock_limit=1:00

#@ Network.MPI=csss,shared,US
#@ total_tasks=5

#@ resources=ConsumableCpus(1)
#@ queue

export MP_SHARED_MEMORY=yes
./hellompif > hellompi.log

L“ﬂ?m":"“ Supercomputing Center 102
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LoadLeveler &5 0IMl (1/3)

Q Serial/lOpenMP/MPI Z2 ] &

< OlN CI2ERl: J|2 Cl& E2l(/system/center/consult/exam/edul/) Ot el
serial/, omp/, mpi/

< OIX IH2: job command files *.cmd’
S Ol I &m0l 2f CIAES| LHOI ACI0F & (R =Y Al LF 2SO

CX=)
=0

< O|Xl & MPI LI 0IE = Serial, OpenMP IIY & SAUSH HEE

$ pwd

(e Ed g =2

$ cp /system/center/consult/exam/edul/serial/hello.cmd serial

$ cp /system/center/consult/exam/edul/serial/hellomp.cmd omp
$ cp /system/center/consult/exam/edul/serial/hellompi.cmd mpi
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LoadLeveler &5 0IHl (2/3)

$ cd mpi

$ls

hellompi.c hellompi.f host.list hellompif hellompi.cmd
hellompic

$

$ lIstatus

Name Schedd InQ Act Startd Run LdAvg Idle Arch  OpSys
nobell.supercomputing.re. Avail 1 1 Busy 16 9.58 9 R6000 AIX5I
nobell10.supercomputing.re Avail 0 0 Idle 0 0.07 612 R6000 AIX5I

nobelll.supercomputing.re Avail 0 0 Idle 0 0.93 71 R6000 AIX5I

$ llsubmit hellompi.cmd
llsubmit: The job *"nobela.supercomputing.re.kr.436" has been submitted.
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LoadLeveler &5 0IMI (3/3)

$llg

Id Owner  Submitted ST PRI  Class Running On
nobela.481.0 smlee 3/1211:36 R 50 p_normal_1.7 nobel7
nobela.574.0 consult 3/1618:05 ST 50 p_normal_1.3 nobel4

2 job step(s) in queue, 0 waiting, 1 pending, 1 running, 0 held, 0 preempted
$ Ilhold nobela.574.0
$ llhold -r nobela.574.0
$ licancel nobela.574.0
# llhold ©] 3} jobo] ZFer3t AA = A&o] Brl5 &
# 39k S A L.

O e,
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&1 29

QO Finding Documentation on the World Wide Web
- http://lwww.rs6000.ibm.com/resource/aix_resource/sp_books
- http:/lwww.rs6000.ibm.com/support/sp/resctriindex.html

O Accessing PE Documentation Online
- The HTML files and an index that links to them are installed in the /usr/lpp/ppe.html
directory
- Enter "/usr/lpp/ssp/bin/resource_center"
- On unix workstation, you should first export DISPLAY to your own workstation
- On PC, you may need some X-emulator like exceed, xmanager, etc.

O SP Software Publications
- IBM Parallel Environment for AlX: Hitchhiker's Guide, SA22-7424-01
- IBM Parallel Environment for AIX: Messages, GA22-7419-01
- IBM Parallel Environment for AIX: MPI Programming Guide, SA22-7422-01
- IBM Parallel Environment for AIX: MPI Subroutine Reference, SA22-7423-01
- IBM Parallel Environment for AIX: Operation and Use, Volume 1, SA22-7425-01
- IBM Parallel Environment for AlX: Operation and Use, Volume 2, SA22-7426-01
- LoadLeveler Diagnosis and Messages Guide, GA22-7882-00
- Using and Administering LoadLeveler, SA22-7881-00

P — Supercomputing Center
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38 AIIE

Q@ Designing and Building Parallel Programs
- http://www.mcs.anl.gov/dbpp

Q OpenMP ARB
- http://www.openmp.org
Q Parallel Programming in OpenMP
- http://www.mkp.com/books_catalog/catalog.asp?ISBN=1-55860-671-8

Q MPI at Argonne
- http://www.mcs.anl.gov/mpi

Q Batch Compiler and Other Tools (VisualAge C++)

- http://www-4.ibm.com/software/ad/vacpp/download/pdf/aix/batch.pdf
Q XL Fortran Language Reference

- http://www.ibm.com/software/ad/fortran/xIfortran/pdf/v7r1/Ir.pdf
Q XL Fortran User’'s Guide

- http://www.ibm.com/software/ad/fortran/xIfortran/pdf/v7r1/Ug.pdf

P — Supercomputing Center
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Al V1 &
T

O HPSS AL2Y OllAl

QFL AZEHO HmE

O Batch &{2i&a] A|AE B3 Hlu
O POE &3 B

O Loadleveler =2 20

O Loadleveler 2 B8 JI¥E

HPSS A2 Ol (1/4)

O HPSS2| AFZ2EI2 UNIX2 FTP AL Dt | AL
< FTP/HPSS : put/pput, get/pget, mput/mpput, mget/mpget
O STEP 1. HPSS A& &IA

ykchoi@Kisti.re.kr

Q STEP 2. HPSS 219!

$ pftp_client core 4021

Name (core:ul23abc): ul23abc

331 Password required for /.../Kisti_cell.hpcnet.ne.kr/ul23abc.
Password:

ftp>

Lm__‘;_tf:::m:_mm Supercomputing Center 110
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HPSS AI2Y OllHl (2/4)

QO STEP 3. Parallel File Store — pput, mpput

ftp> pput file_name
ftp> mpput filel file2 ...

(==

o 10

#
#

e

om

ftp> pput 300.out

local: 300.out remote: 300.out

200 Command Complete.

200 PORT command successful.

150 Opening BINARY mode data connection for 300.out.
226 Transfer complete.

342635 bytes sent in 0.08 seconds (4.29 Mbytes/s)

=
X ) § [ty S

Supercomputing Center 111

HPSS AI2Y OllHl (3/4)

QO STEP 4. Parallel File Retrieval — pget, mpget

ftp> poet file_name
ftp> mpget filel file2 ...

(==

s

#
#

e

am

ftp> pget 300.out
local: 300.out remote: 300.out

200 PORT command successful.

226 Transfer complete.

342635 bytes received in 1.62 seconds (205.91 Kbytes/s)

150 Opening BINARY mode data connection for 300.out (342635 bytes).

=
P | [ R
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HPSS AI2Y OllHl (4/4)

Q STEPS5. JIEt @& —del, mdel, bye

Interactive mode off.

ftp> mdel *.out # Ch= Y ALK
250 DELE command successful.

250 DELE command successful.

ftp> del 300.out # S OH ALK
250 DELE command successful.
ftp> prompt # CHah(Eel) 25 10|

ftp> bye # HPSS & &

421 Timeout (900 seconds): closing control connection.

=
ST St e
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KISTI HEd sHAREHY
2 ATEN0 HluE

IBM Regatta Compaqg Cray T3E
77, xIf, xI1f90, xIf95,
xIf_r, xIf90_r, xIf95_r,
Fortran mpxif, MpxIf90, MpxIf95, f77, 190 f90
AMA mpxIf_r, mpxIf90_r, mpxIf95_r
C cc, xle, xlc_r, mpecc, mpcc_r cc cc
C++ CC, xIC, mpCC CXX CC
ladebug, .
CIHA dbx, xldb (GUI) totalview (GUI) totalview
o2 mele prof, gprof, xprofiler pat
BLAS, LAPACK, | BLAS,
e BLAS, LAPACK, ScalAPACK, | SCALAPACK 1| aApack,
=5t 2l0|Ed e (BLAS,
ESSL, PESSL, IMSL, NAG | [APAGKS ScalAPACK,
CXMLOJl =&t | IMSL, NAG

=
ST St e
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Batch &{2jaid] A|AE HE Hlul

- & IBM Regatta | Compag Cray T3E
2AHEH LoadLeveler LSF NQS
Status llg bjobs qstst
Submit lisubmit bsub qsub
llhold bstop
Cancel licancel kil qdel
. gstat -b
info liclass bqueues qstat —f name
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POE SHAHZ%: (1/4)

O MP_PROCS(-procs): EfA3 &
<« XN&EGHK #2281
< CPUESES fldiAM= )8 Z2AHIM JHi4= 0l6t2 XIE
< Hybrid(OpenMP+MPI) ZZ ]2 H<:
[ MP_PROCS x OMP_NUM_THREADS ] £&
[ MP_PROCS x XLSMPOPTS=parthds ]
= IR IOIZNAH N2 EX LA XA
O MP_RESD(-resd): =& &g gtAl
% POEY &F L& &Y, L= LoadLeveler?] Xts & 2 XY
< X&EGHK %8 &= JI2:k
-no: MP_EUILIB=ip, MP_HOSTFILEN| SAE 2|AE I XN&E B2
-yes: 1 2|8 &=

Lm_‘;_r?::::,,:m,,m Supercomputing Center
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POE 3= (2/4)

O MP_HOSTFILE(-hostfile, -hfile): POES| R L= &St gtAl
<« SAECZIAE TNYH HA|
< XZAGHK €2 E=2 Jl28k Jhost.list

Q MP_RMPOOL(-rmpool): LoadLeveler? XIS =& & &
<« XNEE S0AY S
< MP_HOSTFILE=NULL XI& Al R5&

O MP_EUIDEVICE(-euidevice): HIER QI HOIAS XX
< HAIXN IHY S&S I8 X3
< UES EHHO0IAY: en0,css0 S

O MP_EUILIB(-euilib): E4 2€ XX
“ ipE=usdts

O MP_MSG_API(-msg_api): HIAIXl THA! 201222l &3
< MPI, LAPI, MPI LAPI JI=5
< XNEGHA %S 2, MPIZ 2t

L“ﬂgm":"“ Supercomputing Center 117

POE &&= (3/4)

O MP_LLFILE(-Ifile): LL &9} 22 MUY Al
< 3t POE & 48 A|, LoadLeveler 2 HE MU HAIE IIYE &
Ol et sty XIE
% MP_RESD=yes XI& Al &8
O MP_SHARED_MEMORY(-shared_memory): S =& W2 EfA372¢
HAIX THa! S& A XE
< SRHZ2IALE £= AX HESR OYE AL E N3
% JIs8t gt yes, no
O MP_PGMMODEL(-pgmmodel): €& T2 & D YAl
< Spmd, mpmd Jts
< XZotX &2 &< JI=gt spmd
Q MP_CMDFILE(-cmdfile): 2t EHAZI}I =& T2 J&HY S|AE II2H
HAl
& MP_PGMMODEL=mpmd®! 22 2Q

L“ﬂgm":"“ Supercomputing Center 118




POE E3Y= (4/4)

O MP_INFOLEVEL (-infolevel): =3 &€} HIAIXl 210 =& XIH

<« Jl=gdt1

< D9dts
0: oligd
1: &350, 0d
2: #10,30,0d
3: #4,31, 0id ¥ IBM A HEMA &0 &EHIAIK

4,56: &1, 20 0l &L 1BMXJALEHAM &g 49 U 5t
cl® ol & HAIKX
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LoadLeveler =2 20 (1/2)

O Node
< XA 29 MM, CPU € HI22E iKX= SEE AlAEC=Z
LoadLeveler 2 AHEZE 2 4a8l= HE AlAE
Q Cluster

< A 25 2M42 Hdl LoadLevelerd} 8t S22 &Azldle EE9 F
&t
4 Pool
< SdAHUS EH LEESS HAM =2|HCZE 20t =2 &
U Class
«® PooIJJ 20| =2lHez 20t 2 =59 E0IH, I8 N =S4, A
HEY 72 S EH RHEQU THES 208t A
U Job Step
v SEECZ £8E= Yo XA o
% 2t Job Step2 =X ZZIBOIAHLL, HE T2 )Y
Kiﬁ?:‘:..".;"."‘..:.......-...... Supercomputing Center 120
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LoadLeveler =2 20 (2/2)

Q Job
< SO XE8HH =33H= Job StepE MM E 2J0I5H0, S 6tLIS
Job Step Q0I2ZE M1
Q Task
< SHLES Z0 8 HY TZHNAZA 2L TMIL 20dl= 17 Z2
KA IDE JHKIG, O THMIDECHAL M E &= U3
Q Serial Job
¢ J2 Y RY /oL SEUM S8EIES WO E &Y
< OpenMP= Serial Job2 Z 2t
Q Parallel Job
@ BlLEE=E D 0lAS S0 M o2 W2l TaskZ LA =8 S8 W
A &, EC0E L L CPU IS 28t

< LoadLeveler= PVM1t MPIQ| 201X & &A= X

St
=]

0
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LoadLeveler 2% HE I|NHE (1/9)

O job_type: &g S8 XA

< serial, parallel, pvm3 Jts

< HAIGHKl %2 R serial2 2t=F
Q job_name: =& 018 XA

< GA|GHK| 22 AR LoadlLevelerdl 222 20
jiigel

& GAISHK 22 2 LoadLeveler0ll oI5 =2 &2 M Lfo)
2040, 1,2, ...)

A

H

Q input: standard input XI &

O output: standard output X| &

Q error: standard error X &

Q initialdir: =J| &Y CIgEe| XA
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LoadLeveler 2% HE I|HE (2/4)

O node: Job Step= o EYE S = XNE

2} Job Step OFCH XIEGH =010k &

LELESHUY X2 XNFGHAHL HAZ2 NIFE = US
NEGHK S22 R 12 2t

tasks_per_node &= total_tasks IR E2 EH ALE
Q blocking: =€ & EHA3 22U 2

LE G UFE M EHAT 2

» SHEHO SHHE EHA3 =

< Yo A4 = unlimited Jts

tasks_per_node: =€ & EiA3 & XA

total_tasks: =8 & &H EHAZ = X F

class: LoadLeveler class X &

< XIAGIK %2 ZR No_Classct= 0|89 SHAZ 2=

K/
0.0

X3

o

X3

o

X3

o

5

S

d

*,

*,

d

[ Wy
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LoadLeveler 2% HE IF|NHE (3/9)

O node_usage: (i &Y 8 &
< O Job Step = Al, S
% Shared, not_shared Jts

O notification: & HYS 2L =4 XNE

< always, error, start, never, complete Jt= / complete EAIS

GRS
=

LHOl CHE Job =8 518 T XIE

% XIEG6HK %2 Z2 completeZ 2=+
Q notify_user: 28 HYS 2 =4 XNF
< XEHOHK &2 22, B HE LCQ XY MEX FA2 HLO0| ELHE

resources: consumable resource S8 & 3= XH
Q requirements: g€ S0t OHEG|OFE 2 2P £2H XF
O wall_clock_limit: G4 & AR Al2t(Elapsed time) XI &

o ZHRIE= AEX EACZ XNE
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LoadLeveler 2% HE I|HE (4/9)

network: S& ZZ2EZ, UIESR HEH, S4 S48 XA
< 2t Job StepOICH & Al
o XS Al

#@ network.protocol = network_type [, [usage] [, mode [, comm_level] 1 ]

oS

» protocol: MPI, LAPI, PVM Jts
» network_type: BFE Al HAl

oS

- Bl 0I5 (en0, csss S) £= 2B H0IA SR (Etherchannel, ethernet,

switch §)2 LEIY £ US

X3

o

X3

S

mode: IP £= US

- XIZGHK 22 ZRIPE 2t

- US mode: SP A9 Xl network_typel| A8t XIS
< comm_level : E{A 32t SAIZ +F HA|

- US mode0fl M 2+ X & &

- LOW, AVERAGE, HIGH JIs

=
ST St e

usage: shared E£= not_shared X & / X|&6tXl E2 &F L shared
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