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0.5GB/s x 4 / node__ . SAN S
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Igpfsi2(15TE)
Igpts0a( 5TH)

Shared scratch file system

Computing node
gaisll %
4GB/s x 4 / node

Login node 2
gaiab.ksc.re.kr

HPS 1

P
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gaiaa.ksc.re.kr
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Computing node Computing node
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ixtmp03 | local scratch file system btimpl 0

Computing node
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POWERS+

Clock Speed

2.3GHz

oJE Hu A%

9.2

G4 H g g CPU S

270

Cache
S

+L1 Cache

64/32KB(I/D) /core

+L2 Cache

0.95MB/core

+L.3 Cache

18MB/core

7] ek

NUMA enabled

Chip-Chip 2x8B (1:1)+ 4
—

Intra MCM 2x88 (2:1 ) 4—
Je—

Inter MCM 2x8B (2:4) © ————»

4x4B
Read DDR2
prUlLs
= ==
T JlEngy «

- Gll _

i N T —

e £ 4x2B

TTTTRTIT ‘Wrrite DDR2"
i 7 Memory
RS ‘ > ,
(2 Siice || L2Shce || L2 Sice Dir / Ctl L
2x 1168 (2:1)
4_— Chip-Chip 2x8B (1:1) +
Enhanced distributed switch -+ Intra MCM 2x88 (2:1)
T " Inter MCM 2x8B (2:1) ™
|4
” + Used for Chip-Chip {(medule-moduls)
GX+ communications within MCM

2x4B (3:1) * Used for MCM-MCM  communications

within processor books
** |zed for processor book communications
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- 20l 29 =EETE Ve

- AFE =R AF Az B
- M| QlE|Ho] A~ ssh, sftpyt &
- 291 W

$ ssh -| AF&=}D 150,183.146.21

T—
T

$ ssh -| A}&2}D 150,183.146.22

L AREAE A
- 7] 48 Korn shell(ksh)
- A HAS U3 o] gt

[ $ chsh

o = gEgEe
- 712 #AH+= 3G
- AFE-AL dlolH A&
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- 4% 40,000 SRU
- SRU = CPU time * SCF(4-7} #x)

b Avtde 2 9Y A%y ~AgE
o] Serial OpenMP MPI OpenMP
+MPI

C xlc xlc_r mpcc mpcc_r

C++ xIC XIC_r mpCC mpCC_r
Fortran77 xIf xIf_r mpx|If mpxIf_r
Fortran90 xIf90 xIfo0 _r mpxIf90 mpxIf90 _r
Fortran95 xIf95 xIfo5 r mpxIf95 mpxIf95 r

obef= A or FHYE= A FAolH, of A4S AHEStol

Fortran Z =2 ZAuYst= o o]t}



Recommanded Compilation Option : -O3 -garch=pwr5
-gtune=pwr5

<Serial>

$ xlIf -O3 -garch=pwr5 -qtune=pwr5 -0 sample_serial
sample_serial.f

<OpenMP>

$ xlIf_r -gsmp=omp -O3 -qgarch=pwr5 -gtune=pwr5 -0
sample_omp sample_omp.f

<MPI>

$ mpxIf -O3 -garch=pwr5 -gtune=pwr5 -0 sample_mpi
sample_mpi.f

<OpenMP+MPI(hybrid)>

$ mpxIf_r -gsmp=omp -O3 -garch=pwr5 -qtune=pwr5 -0
sample_hybrid sample_hybrid.f

L}, 32bit/64bit 7 3+

- 7]EA o2 AIXE Hupdel = 32bit REE U

= bit =5 A At of#e} o] bit &= Aoy 3
AHE-.

4
o r

g e

%

Avtde] A -q32/-064
OBJECT_MODE %7 W< 32/64
Archive(ar) 41: -X32/-X64/-X32_64

- AbeA TRaWo] 2GBE 2 e A7) wWREE gTsr 7
- 64bit AU FH(-q64)s A&

$ xlIf -q64 -O3 -qarch=pwr5 -qtune=pwr5 -c bt.f
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- 256MBol Aol W2 (FE heap "= 2)E Al&stel® ofglo <
9} Zo] ¥ 24 -bmaxdataE A3}

$ xIf -0 large_mem_program -bmaxdata:0x80000000
large_mem_program

- bmaxdata®] @l vlolEolm A7]&= AXg, 8XIF(0LZ A
Zh), 1675 (0x= A ZHE yEbd = gl=t, 919 o= 8749 dHlo]
B AIHEE 3&3te, AU 2GB7HA] heap WEZE AM&3 4
AA Bh= Folth.  64bit TR REo e o]ek S 256MB
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- ESSL

< Serial ZE= >
$ xIf -O3 -garch=pwr5 -qtune=pwr5 -lessl essl_exam.f

< SMP ZE >
$ xIf_r -O3 -garch=pwr5 -gtune=pwr5 -lesslsmp essl_exam.f




- PESSL

PESSL $¥1& 23kl zz2 289 Axde o}

< mpi ZE >
$ mpxlf -O3 -garch=pwr5 -qtune=pwr5

essl_exam.f

< mpi+topenmp ZE= >
$ mpxlf_r -O3 -garch=pwr5 -qtune=pwr5

-Iblacssmp essl_exam.f

lessl -lpessl -Ibl

-lesslsmp -Ipessismp

acs

4. 2 A F)

[2]]
2ke] A2 Loadlevelerg Fall ARt 2 3t 4 A2 poed:
5k JIHEEHHE 29 e 3 8A] U

7h 2 E92 #9l
- $ liclass W#Eol= 3l 75

Wall_clock _ti
ClassName|SCF(*) [Max Proc total slots H] 31
me
normal 1.5 1 72hr 640 |(AlFE Y
Ant
p_normal 1 640 72hr 640
<)

(*) Service Charging Factor




CAREAE A A

A H] 2~ Stanza | type limit H) 21
] AeAT FA S
maxjobs user 2
’ e e 4
maxidle user 2 AR A H]
b 2l
maxqueued user 4 maxidle+maxjobs

L}. Job command file ZHA]

LoadLevelerol /] ®jx] 2}1S =85l 7] {3l A = ofell oAAL} 2
Job Command Files  #Asfor sty oA Y
/LoadL/ll_job_command_file T]= &2 Z=x=

[5=91]

Job Command File 24 A] th5 Aol 2l 8hx}

- Serial 2 OpenMP Z 27132l 7-%- job_type=serial =+ AJ=F
- Y= 1] ConsumableCpus, ConsumableMemory %
wall_clock_limit-& =] A &fj ok,

- MPI 4 UES JA4:
Network.MPIl=sn_all,shared,US,,instances=2

- == ] MPI 41 34: MP_SHARED_ MEMORY=yes

- OpenMP busy-wait threads =41:
XLSMPOPTS="spins=0:yields=0"

- MPIZFY 2 Hybrid 295 9% job command file 243 A
715 33719} 2Fo]Ho] o g {2 &4 job command fileS
2+

_‘IO_



- Job command filee] W4 kS 97] 9

r
L

e

e

O Fxd Hd task = % 718 task = Lolr 7]

$ liclass

O U= BA 4B

$ liclass -l 21

O =g wall_clock limit &o} 1 7]

$ liclass -l class_name | grep Wall

[5T]

H~E 7|3 3 wall clock time 2 72A]7F]U )

_‘I‘I_




(1) Serial ZZ =213

: /LoadL/ll_job_command_files/Il_serial.cmd

#!/bin/ksh

# @ job_type = serial

# @ class = normal

# @ error = serial.err

# @ output = serial.out

# @ notification = complete

# @ notify_user = my_email_address
# @ resources = ConsumableCpus(1)
ConsumableMemory(1500mb)

# @ wall_clock_limit=01:00:00

# @ queue

export MEMORY_AFFINITY=MCM
/my_serial_executable

_12_



(2) OpenMP = 1¥
: /LoadL/ll_job_command_files/ll_openmp.cmd

ConsumableCpus(4)¥} OMP_NUM_THREADS=4¢] Mz < x]3|jok
gtth. OpenMP 2 #H = 7= o] oo A% OpenMP runtime
=9l OMP_NUM_THREADS® A43}7 4 IBM XL runtime Y
XLSMPOPTS="parthds="% A 43| t}. XLSMPOPTS 274
o A 'yields=0:spins=0'> 22| = 43 A] busy wait Y E|E 7]
22 =7} sleep AHIR WA A Bhe] Fa A FobA
20T A CPU A NS FET, Zeag e A
AR VY V1EE adete] of §4& Hds] Agdor &

o,

#!/bin/ksh

# @ job_type = serial

# @ class = normal

# @ error = openmp.err

# @ output = openmp.out

# @ notification = complete

# @ notify_user = my_email_address
# @ resources = ConsumableCpus(4)
ConsumableMemory(1500mb)

# @ wall_clock_limit=01:00:00

# @ queue

export MEMORY_AFFINITY=MCM
export OMP_NUM_THREADS=4
Jmy_openmp_executable

2l A % e

o E 8 2

_13_



(3) MPI &z 7%

: /LoadL/ll_job_command_files/ll_mpi.cmd

MPI X2 138 33}i= o 4], job_type=parallel= #] %3} t}.
network.MPI 7] ] =9} node, tasks_per node®} &2 =t &4 7]
A== AAHSAY. sn_all> IBM A]2~EHe] MPI B418 U EY F
ol resourcses Aol A ConsumableCpus a1l
ConsumableMemory S #] 4 sfjoF 3t}

_14_



#!/bin/ksh

# @ job_type = parallel

# @ class = p_normal

# @ error = mpi.err

# @ output = mpi.out

# @ notification = complete

# @ notify_user = my_email_address

# @ network.MPI = sn_all,shared,US,,instances=2
# @ rset = RSET_MCM_AFFINITY

# @ mcm_affinity_options = mcm_mem_pref mcm_sni_none
mcm_distribute

# @ resources ConsumableCpus(1)
ConsumableMemory(1500mb)

# @ wall_clock_limit=01:00:00

# @ node = 2
# @ tasks_per_node = 32
# @ queue

export LANG=en_US

export MP_SHARED_MEMORY=yes

export MEMORY_AFFINITY=MCM

poe ./my_mpi_executable

T T T T T
### KEYWORD for MPI TASKS

##@ total tasks = 64

##@ blocking = unlimited

T T A R T T T

_15_




(4) Hybrid(OpenMP+MPI) X =2 1%

: /LoadL/ll_job_command_files/Il_hybrid.cmd
OMP_NUM_THREADS=4¢]22 Z}7z}o] MPI Ej2=A = 4719 243
2 FPAtE ZolH, tasks_per node=20| =22 =Tt 2742
B, & =23 F 8709 2d=rt st "k 3k node=2
ojlm, JAl "ia Maw aN7F HH, A 2= = 16707F
.

_16_



#!/bin/ksh

# @ job_type = parallel

# @ class = p_normal

# @ error = hybrid.err

# @ output = hybrid.out

# @ notification = complete

# @ notify_user = my_email_address

# @ network.MPI = sn_all,shared,US,,instances=2

# @ rset = RSET_MCM_AFFINITY

# @ mcm_affinity_options = mcm_mem_pref mcm_sni_none
mcm_distribute

# @ resources = ConsumableCpus(4)
ConsumableMemory(1500mb)

# @ wall_clock_limit=01:00:00

# @ node = 2
# @ tasks_per_node = 2
# @ queue

export LANG=en_US

export MP_SHARED_MEMORY=yes

export MEMORY_AFFINITY=MCM

export OMP_NUM_THREADS=4

poe ./my_hybrid_executable

HHHHHHHHHHH R
### KEYWORD for MPI TASKS

##@ total tasks = 4

##@ blocking = unlimited

HHHHHHHHHHH R H R R

_17_




T~

5. LoadlevelerS %3 #+9] Al 3)

7} A+ submit

$ llsubmit job_command_file

job_comman_file> ® & XXX.cmd FEZ = F

oA dE =3

$ llq

B} AR HH =

$ llg -s Job_ID

T o Ao Aot e HAIAZE Y2uH @ gk Apdo] =gk A
49

$ llg -s node01.184.0

=======EVALUATIONS @ FOR JOB STEP node01.184.0

This job step has the following machine consumable resource
requirement:

Resource name = ConsumableCpus; Resource requirement per
task = 100; Minimum number of tasks = 1

The maximum values of consumable resource
"ConsumableCpus" on all machines: Total = 64; Available = 64
The amount of available resource is not adequate to satisfy the
requirement of this job step.

Not enough resources to start now.

Not enough resources for this step as top-dog.

_18_
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- 9] ool el o) idle AE|Sl o7} AMEAF @78 CPU A4S
A 7 e =27t A gl 45, 71 CPU AHdeo] gnd
w7kA] o 7] stofof gy,

- & MPI ARl Aol A kEso] 718 CPU ARele] 9o] 8
CPU A3 o] 42 Al-a-& <= 9JthH, Job Submit Fileo] #@ blocking
= unlimited 4% T =& Zhell AXA MPI A4S
FHL F olth 22 9 = UeMrEns A £ Aol Askd

2~ 0]o.
TORT|

t} == 78 CPU Zolr 7]

$ llstatus -R

- 2323 wall_clock_limit &o}1 7]

$ liclass -l class_name | grep Wall

_19_



vk Al FHa

$ licancel Job_ID
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AFE =&
STl 12k 27F
Al 2=E p5 595 p6 H
o}7] Bl =] SMP SMP
ZR2AMA POWER5+ | POWERS6
CPU(Core) & 9.2 20
o|& AT e o
(GFlops) = g 588.8 1,280
Al 2B A A 5,888 30,720
& % 45 (GFlops*yr) 29,440 107,520
7R () 2 1 1
== 30N
A A 10 24
o g 27 5 () 32 32
A= = (h) 10 24
27 3 2 2
CPU[Core]<* o
= 64 64
(70 °
A 640 1,536
256
w522 & e oo 256 (9 =T)| (18 x=X)
(GB) T C 512 (1 *=%) |512 (4 =)
1024 (2
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=)
A A 2,816 8,704
1,174.4 1,174.4
e PR =2 (73.4GB x | (73.4GB x
(GB) 16) 16)
A A 11,744 28,185.6
Infiniband 4X
H}F A
2] HPS DDR
Int ti i 2.5(4F E/A]
R B I E AR e
- (GB/sec)
Bisectional
Bandwidth (GB/sec) 80 240
=3 10 GbE 10 24
HEYT X E
2 1 GbE N/A N/A
9% t]~4 8-(GB) 63,000 273,000
A A AlX AIX
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