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$ xlc -03 —gstrict —o cwhet —p —-Im cwhet.c

$ cwhet > cwhet .out

$ prof

Name %T ime Seconds Cumsecs #Calls msec/call
.main 33.6 5.92 5.92 1 5920.

__mcount 14.9 2.62 8.54
.P3 7.4 1.30 9.84 89900000 0.0000
.log 7.2 1.26 11.10 9300000 0.0001
.PO 6.8 1.19 12.29 61600000 0.0000
.exp 6.6 1.16 13.45 9300000 0.0001
._sqrt 6.1 1.08 14.53
.Cos 6.1 1.07 15.60 19200000 0.0001
.PA 5.3 0.93 16.53 1400000 0.0007
.atan 3.6 0.64 17.17 6400000 0.0001
.sin 2.5 0.44 17.61 6400000 0.0001

_nl_langinfo_std 0.0 0.00 17.61 1 0.
free 0.0 0.00 17.61 2 0.

.isatty 0.0 0.00 17.61 1 0.
__ioctl 0.0 0.00 17.61 1 0.
.ioct] 0.0 0.00 17.61 1 0.
._findbuf 0.0 0.00 17.61 1 0.
._wrtchk 0.0 0.00 17.61 1 0.
.free_y 0.0 0.00 17.61 2 0.
.exit 0.0 0.00 17.61 1 0.
.monitor 0.0 0.00 17.61 1 0.
.moncontrol 0.0 0.00 17.61 1 0.
.printf 0.0 0.00 17.61 3 0.
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A glstar, S o o3 FRIES TE5S Y F Jv Weks 1y
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1.1.2 gprof
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The sum of self and descendents is the major sort
for this listing.

function entries:

1ndex the index of the function in the call graph
listing, as an aid to locating it (see below).

Ag FEe 7 ol g A9E Yehiis AeR ol delA 49
npel o] gprof WHES FHE w b ZYIE Fol AdstA FAHA
&=r).
ngranularity: Each sample hit covers 4 bytes. Time: 21.09 seconds

called/total parents
index %t ime self descendents called+self name index
called/total children
6.30 8.12 1/1 start [2]
[1] 68.4 6.30 8.12 1 .main [1]
2.30 0.00 89900000/89900000 .P3 [4]
1.33 0.00 9300000/9300000 exp [5]
1.03 0.00 9300000/9300000 log [7]
0.93 0.00 19200000/19200000 .cos [8]
0.91 0.00 1400000/1400000 .PA [9]
0.74 0.00 6400000/6400000 atan [10]
0.54 0.00 61600000/61600000 PO [11]
0.34 0.00 6400000/6400000 sin [12]
0.00 0.00 3/3 printf [22]
0.00 0.00 2/2 time [27]
6.6s <spontaneous>
[2] 68.4 0.00 14.42 .__start [2]
6.30 8.12 1/1 .main [1]
0.00 0.00 1/1 cexit [33]
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.6s <spontaneous>
] 23.7  4.99 0.00 .__mcount [3]

theol= 2 el tigh ZEaed RV oA = o] & e WHE
thed 2ok WA A WA QU av) [1le]ekal FA] Hof d=dH ol 2
FAIE O] s FEol A4 s Uit = maingrt A4 ol
Aol _start[2]¥hs AT 35S oo AlFHAOH, 1 o
9= .P3[4], .exp[5], .logl7] 59 stfdrES &8t Uk, 949
TES ok Zol AATFY obfel A Avk. AAF 5t
4=9] self€¥ descendents Foll A= A|HEo] 5 HalAA dAjss

o] descendentsd] XAET. = feo ddA= TS A  .P3[4]
~ time[27]8559] self 93 descendents Foll A& AFES BF 4
St .main[1]9] descendentsell EAIE o] 9l 8.12%7} Hr}.

a2 obgell= A WA JEarE 2]k EAIHO] e o]:

_start[2] 57} @Al AN mainl[1], .exit[33]o]2h= &9

ol

=Y Z2IUL prof WH o3 Aol s [FASH, prof HH
of 93] HojX &= HHe W7} F71E o] Q).
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flat profile:

% the percentage of the total running time of the
t ime program used by this function.

cumulative a running sum of the number of seconds accounted
seconds for by this function and those listed above it.

self the number of seconds accounted for by this

seconds function alone. This is the major sort for this
listing.

calls the number of times this function was invoked, if

this function is profiled, else blank.

ngranularity: Each sample hit covers 4 bytes. Time: 21.09 seconds

% cumulative self self total
time seconds seconds calls ms/call ms/call name
29.9 6.30 6.30 1 6300.00 14420.00 .main [1]
23.7 11.29 4.99 .__mcount [3]
10.9 13.59 2.30 89900000 0.00 0.00 .P3 [4]

6.3 14.92 1.33 9300000 0.00 0.00 .exp [5]

5.2 16.02 1.10 ._sqrt [6]

4.9 17.05 1.03 9300000 0.00 0.00 .log [7]

4.4 17.98 0.93 19200000 0.00 0.00 .cos [8]

4.3 18.89 0.91 1400000 0.00 0.00 .PA [9]

3.5 19.63 0.74 6400000 0.00 0.00 .atan [10]

2.6 20.17 0.54 61600000 0.00 0.00 .PO [11]

1.6 20.51 0.34 6400000 0.00 0.00 .sin [12]

1.2 20.77 0.26 .__stack_pointer [13]
0.9 20.96 0.19 .qincrement1 [14]
0.6 21.09 0.13 .qincrement [15]
0.0 21.09 0.00 11 0.00 0.00 .fwrite [16]

0.0 21.09 0.00 11 0.00 0.00 .fwrite_unlocked [17]
0.0 21.09 0.00 11 0.00 0.00 .memchr [18]

0.0 21.09 0.00 3 0.00 0.00 ._doprnt [19]

0.0 21.09 0.00 3 0.00 0.00 ._xflsbuf [20]
0.0 21.09 0.00 3 0.00 0.00 . _xwrite [21]
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Index by function name

[11] .PO [8] .cos [38] .monitor

[4] .P3 [33] .exit [39] .myfevt

[9] .PA [5] .exp [40] .nl_langinfo
[29] .__ioctl [25] .free [41] .pre_ioctl
[3] .__mcount [26] .free_y [22] .printf

[30] ._nl_langinfo_std [16] .fwrite [15] .qgincrement
[13] .__stack_pointer [17] .fwrite_unlocked [14] .qincrementl
[19] ._doprnt [34] .ioctl [12] .sin

[31] ._findbuf [35] .isatty [23] .splay

[6] ._sqrt [7] .log [27] .time

[32] ._wrtchk [1] .main [28] .time_base_to_time
[20] ._xflsbuf [18] .memchr [24] .write

[21] ._xwrite [36] .mf2x1

[10] .atan [37] .moncontrol
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{

$ cat versionl.c

#include <stdlib.h>
#define Asize 4096
#define RowDim InnerIndex
#define ColDim OuterIndex
main()

int Increment;
int OuterIndex;
int InnerIndex;
int big [Asizel[Asize];
/* Initialize every byte of the array to Ox01 */
for (OuterIndex=0; OuterIndex<Asize; OuterIndext+)
{
for (InnerIndex=0; InnerIndex<Asize; InnerIndex++)
big [RowDim][ColDim] = 0x01010101;
}
Increment = rand();
/* Increment every element in the array */
for (OuterIndex=0; OuterIndex<Asize; OuterIndex++)

{
for (InnerIndex=0; InnerIndex<Asize; InnerIndext+)
{
big [RowDim][ColDim] += Increment;
if (big [RowDim][ColDim] <0)
printf("negative number. %d¥n", big[RowDim][ColDim]);
}
}

printf("version 1 check num: %d¥n", bigl[rand()%Asize][rand()%Asizel);
return(0);

HHS Addsty TR0 HJHIF EEE] e oy fddEe] AdEH.
AE FAdES 2= (T U:)E AFsteE gdEoly 7]Ee 9l
= FLEG GA FHe] 7hEsith

$ 1s
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versionl.c
$ xlc -02 -g -0 versionl versionl.c
$ 1s
versionl versionl.c
$ tprof -mp versionl —-x versionl
Starting Trace now
Starting versionl
Wed May 7 15:14:42 2003
System: AIX ####x Node: 5 Machine: sttt
version 1 check num: 16859847
Trace is done now
* Samples from __trc_rpt2
* Reached second section of __trc_rpt2

$ 1s

| _h.versionl.c _ tmp.] _ tmp.s __versionl.all

| ldmap __tmp.k __tmp.u versionl

|_t.main_versionl.c __tmp.o __tre_rpt2 versionl.c
AdE o8 IdE FI _versionl.all, _ t.main_versionl.c,

A
of 2% =z HRE

Hod
(i)

__h.versionl.c

_versionl.all 349 Y&& A5 2d o33 &

=d WA

$ cat __versionl.all

Process PID TID Total
Shared  Other

versionl 3350614 2580671 831

Process FREQ Total Kernel

Total System Ticks: 3351 (used to calculate functio

Kernel

User Shared

n level CPU)

User

Other

18




Subrout ine
Bytes

Total Ticks For versionl (USER) = 816

Ticks

%

Source

816

24.4

versionl.c

Address

350

ellA A 5

Bo T2 olF,

PID &3 34 48

H tickd &

Ho] Fr}, oJ7]A ticke 2T 10009 Hl&=2 dojym i} ticks
1/100% = 10 msecE 913t} versionl ZEAAE AY oA 15,
AREAL el Al 816W 9] ticko] dojubA F 831w 9 ticke] dojrbm o]
Ad JAodA 0.16%, AFEAF FGolA 8.16%2 AIFHS ow|gir).
e 4 ZRIOFS s e oY ZRAZY FEREQE

WA REe Agsdel 7 G55 o) 299 ticksl

L o4
o
=
_EL:':

7} kol ik CPU ticke] HAEE vebdit),
&2 % _ t.main_versionl.c ¥ dol| tisir AHEWH o]= maino] o
S TR2uldE ~AE XAl Q)
$ cat __t.main_versionl.c
Ticks Profile for main in ./versionl.c
Line Ticks Source
13 - for (QuterIndex=0; OuterIndex<Asize; OuterIndex++)
14 = {
15 = for (InnerIndex=0; InnerIndex<Asize;
Inner Index++)
16 298 big [RowDim][ColDim] = 0x01010101;
17 = }
18 - Increment = rand();
19 = /* Increment every element in the array */
20 = for (OuterIndex=0; OuterIndex<Asize; OuterIndext+)
21 - {
22 for (InnerIndex=0; InnerIndex<Asize;
Inner Index++)
23 = {
24 1 big [RowDim][ColDim] += Increment;
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25 517 if (big [RowDim][ColDim] <0)
26 = printf("negative number. %d¥n",
big[RowDim][ColDim]);

27 - }

28 = )

29 = printf("version 1 check num: %din",
biglrand()%Asize][rand()%Asize]);

30 = return(0);

31 - ¥

816 Total Ticks for main in ./versionl.c

9lo} 7o) main TEO|A FE=o] 7F ZoA ticke] vl A8 EEA
£ o F 9o Hol: AXY 16WMA ZollA 298, 24 A Zol M 19
25 A Fell A 5179 ticke] ¥of wom, o= 3 16WAl FolA] 2.
Z, 24WA 2ol A 0.01% 25W A Zol|A] 5.17%9] Al7te] A= A
& At

2o  hoversionl.c JUR o] 22~ I 7P AF AlEEHE=

Aol WE s Yepd

©
o

N
tlo

$ cat __h.versionl.c

Hot Line Profile for ./versionl.c

Line Ticks
25 517
16 298
24 1
< __t.main_versionl.c 3tdo] xFst= LS QoFsto] 71 wol AL
S5 ticke] ol mef LM Fo MEE sl
oo} o] tprof WHe Hu Fdolegld o] HHES o] g3 mlo|AEE
2AdY S 0W1**:“:HW%W4JE%%?%E%%%ZQW%
Zlo] YA A2 FEYA A AR Fletsto] a8 BES HF
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2. xprofiler A&

Zea9s ARLFT W pgeHEs Fi At dgE §d
xprofilers o]-&sto] 2ol o MBEERIA AJFko] duprt 3
ow, 7} MEFEENA AAAIZEe] AA| AXAIZF| A oD A FET} 5
A ol g AT AREES g A ofF Hsta f4A &
&l = Ut

Aol md_systolic.xo]il AaAIZl F AdH o] gmon.out.00]
i 3 o thS 2ol At k. (o 7] 4] gmon.out Y2 Serial =
Z W= gmon.outHY 3k AA o] T I parallel ER 1WA =
7} pidell Edh= HZE7F gmon.out.F ol B=d olwol= ZF pidel] I
Z

A AAE Z2adgs & 5 A
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File  View  Filter  Report  Utility tielp |

.2&:&3-?&:
des=

TProgran: md_systolic,x Tota
Dizplay Status: zhowing 250 ow

¥ 2.1 xprofiler 4334A

1714 libraryel slgd¥ s 25 489 dlyrolA Filter —> Hide All
Library CallsE Z¥shd #Hu}.
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= Bl
File View Filter Report Utility Help |

md_systolic, ¥

A !
Progran: md_systolic,x Total GPU Uszage: 26,70 secondz  (susmary of 1 geon.out profile Files)
Display Status: showing 36 oul of 260 nodes and 37 oul of 303 arcs

18 2.2 xprofiler A% A3 3shd

A9 aHeN A A ALz uhno] SRR QEF vhsE FYsY
e ge Wik vebd,

Cluster Node Henu

Collap=e Cluster Node

Bapand Clusier Hade

Remove Cluster Box

o] 7] 4 Remove Cluster BoxE Z¥ 3t vl o] md_systolic.xol 3|%

= 2ol gy "

24



; 2 — [EM RS/6000 SF | )

Eile

View  Filter

Report Utility

TR T

e
L

Bobhbt valde) L83

Progran: md_syzto
Display Ztatus:

lie,x
howing 36

Total GPU U=zage: 26,70 =econds

[sumnary of 1 gaon,.oot profile Files)
wut of 260 nodes  and

47 out of 303 arcs

oAl FtiAel=

Festo] o

o
=

=

A7 FxdhE 0 Rl AgHE

2 5 9k,

i=]
n
1}

19 2.3 xprofiler A% 23)3lH2
S £ e B dl5ol A View —> Overview
Zo] Overview WindowE H-& Thg St o] A1 78S

Al spel A ApAlE] g]ls)

1=}
RUN

B o
=
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Overview Window

26



BN

File  Yiew  Filter  Report  Utility Help
22
L measulaPRErR122%) 1131 ,initialiSsf8t-2a08sc> [14abuetonrig
260
= .mngp?‘a’;m‘.’égw r2171 .rescalsflfori8122
(LR 1,880
JconplRaPorot ey 141
26763568 61
SaG0ery Tadt®

N
Program; md_systolic,x Total CPU Usage: 26.70 seconds (summary of 1 gmon,out profile files)
Display Status; showing 56 out of 250 nodes and 37 out of 303 arcs

19 2.4 xprofiler A& 23313

fol oA A AL A71e) ¥ AZFg o] Yehizl o] w4 ARzt
g ulz Wol A x B FEE AAF AJ7ke] AF Qar, thA] 2 Yol B
glo] o]Zo] A& gtk A x B FEE A3 A4 Xzt A B sldets Al
& el L ABRFE A- Akg Yehfa Aol sldets ARt
S B FE A Ad A 7HH Bl sdets A7FS 3 1 FElo A
S et w3k = X} o)A sbEe] Zol: 99 Ao
e Jehz Aze] dol: $19] Bel|l sgats AHS U
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Serial =5 WA w] 99} o] ZRIAAYS 3 F FHOZ FA

oAbz el WA o] w2 3tg FopM gEAow WHIE &

LR wirell A ReportE S ko] o#7kA g RS A =
ol #1o el sigat= W

oo 2
filo
=]
i
gk
(o
éﬂé
e
4
32,

= =
File Code Display tility Help
cunulative self self total
Ftime seconds seconds calls msfcall msfcall nane
] 26763568 . forcedndPotent A

7.0 23.51 1.88 7501 0.25 3.13 .computeForces() [4]
5.8 25.05 1.54 .__mcount [6]
0.7 25.23 0.18 .kickpipes [7]
0.7 25.41 0.18 .gincrement [8]
0.6 25.58 0.17 .__stack_pointer [9]
0.4 25.70 0.12 7500 0.02 3.15 .takeOneTimeStep() [31
0.3 25.79 0.09 7501 0.01 0.01 .measureProperties() [10]
0.3 25.88 0.0% .read [11]
0.3 25.97 0.0% .readsocket [12]
0.3 26.04 0.07 .__divugd [13]
0.3 26.11 0.07 .mpci_recv [14]
0.2 26.17 0.06 .gincrementl [15]
0.2 26.22 0.05 .time_hase_to_time [16]
0.1 26.26 0.04 .#pcopy [17]
0.1 26.30 0.04 .readfrompipe [18]
0.1 26.34 0.04 .shoveintopipe [19]
0.1 26.37 0.03 .free [20]
0.1 26.40 0.03 .free_y [21]
0.1 26.43 0.03 .mpci_send [22]
0.1 26.4¢6 0.03 .writedatatopipe [23]
0.1 26.48 0.02 LMPI__Allreduce [24]
0.1 26.50 0.02 ._moveeq [25]
0.1 26.52 0.02 .reduce_tree_ b [26]
0.1 26.54 0.02 .unlockpipes [27]
0.0 26.55 0.01 .LogEvent [28]

=1 I

Search Engine: (regular expressions supported)

18 2.5 Flat Profile

Ao oA Code Display —> Show Source Code ¥ 3dte] thexp 7o
=

dolx F€d MEFH] 22752 s & 5 Q).
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= [0
File Help
NO, TICKS

line NOT AVAILABLE source code

154 void forceAndPotentialEnergy (double rill, double rjll,] =

155 double aill, double ajll,

156 double #pairPotentialEnergy) {

157 int k, sign;

158 double rSqd, rij[3]1, mag:

159 double rInvZ, rInvé, rInvi2, aijl31;

160 L]

161 rSgd = 0,0;

162 for (k = 0; k < 3; kev) {

163 rijlkl = rilk] - rjlkl;

164 sign = rijlk]l > 0.0 7 1 : -1;

165 mag = rijlk] % sign;

166 if (mag > box[k] / 2) /f use nearest image

167 rijlk] -= box[k] = sign;

168 r8qd += rijlk] = rijlkl;

169 ¥

170 rInv2 = 1 / rSqd;

171 rInvé = rInv2 # rInv2 # rInv2;

172 rInvi2 = rInvg = rInvg;

173 mag = rInv2 % (48 % rInvi2 - 24 % rInvg);

Search Engine: (regular expressions supported)

forceAndPotentialEnergy

13 2.6 Source Code
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3. timer AF&H

3.1 time

time command: Y2 shell command® T E 1| & AP 7S HksHst
Kel

ot &% FAL korn shellT ¢ shello|Ar] ZFA 2w 7|Ezog

real time, user time, system time®] A|7}%] ARWE ZH3Ir},
@ real time @ XZZI10] AlZtEo] vlE wj7tx] As HA F A

Al ZF(wall-clock
time)
@ user time : 218 Ao ALR¥ & (PU A|7F
@ system time : ERI Ao SAFAA TFo AL ZF CPU
Al ZE

Korn shellolA] time command®] 23 2z}

$ time mpitest -procs 4
real Om2.87s
user Om1.29s
Sys Oml.57s

C shellolA] time command®] 23] 2z}

$ time mpitest -procs 4
1.150u 0.020s 0:01.76 66.4% 15+3981k 24+10i0 Opf+Ow
@) @ ® @ ® ® @ ®

C shelld| A AgAn= 242 th39 oun|E 7HxIt.

user CPU time : 1.15%

system CPU time : 0.02%

real time(wall-clock time) : 0% 1.76%

real timeoA CPU time(user+system)o] X}A|3}= A : 66.4%
30
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T (15Kbytes) + T35 A %-3(3981Kbytes)
A (24E5=) + 2H(10EF
KR

CEISISES)
ol
o
N
s
[
£

3.2 timex

o3

timex command: IBM Unix¢l AIXolA] A& 7153 WEolg2 ¥WHEe S4
o] AF&3FH ojw shell -7 1—1:: A time W®o]E korn shellolA]
S A3 F @2 Ao daE 9. timex FE o= o 7HA

M3t o] ALgdte] TR A2 B %«aﬂr Zol BE Ae 24T & 9

o >

-0 YAAY VIsE A 5
27l AR WA BA 42 2a
-p : A TR W 1 F

=g zgay.

timex command®] A3PAIH(-p F4)

$ timex -p naive
real 64.66
user 64.63
sys 0.02

START AFT: Wed Jan 29 16:49:49 KORST 2003
END BEFOR: Wed Jan 29 16:50:54 KORST 2003

COMMAND START END REAL CPU CHARS BLOCKS
NAME USER TTYNAME TIME TIME (SECS) ~ (SECS) TRNSFD READ
naive my_id pts/52 16:49:49 16:50:53 64.64 64.64 4000256 0
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3.3 MPI timing routines

WPIE 3279 timing FE€S 7FAaL Atk MPI 2203 oA 54 oY
o] APANZHE S4317] ) AFEEH = MPI_Wtime()3 MPI_Wtick()S A7)
3lo}

D MPL_Wtime() : FH& EZ%?ﬁT%f AA timeo] S = @919l double

o[l

precision A4%2 93k =8 32 HA o= A HOoZHEH
74 7} VV)Wﬂmﬁ'rﬂﬂﬂﬁ‘%§1tmeﬁJXWVPﬁﬁﬂ
T A Aol o] AA AYAIZHS YERY A Hr).

@ MPI_Wtick() : MPI_Wtime()9] Z 3o 93] ¥+ timed HAWEE
2 299 FY3t. FEHE e dEHE AN 1 ES 299
2 YeERd Aolg,

MPI timing F¥l1] Apg-o A}E3H oA (Fortran)$t 2323}

program wtime_test
include 'mpif.h'
integer n,m,ierr
double precision start,end,resolution
call MPI_INIT(ierr)
start = MPI_WTIME()
do m=1,2000000
n=n+mn
end do
end = MPI_WTIME()
resolution = MPI_WTICK()
print *, 'Wallclock times(secs): start= ', start,'end=',end
print *,'elapsed=',end-start, 'resolution=',resolution
call MPI_FINALIZE (ierr)
end
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$ wtime_test

1043828035.04210198

1043828035.01158202 end

start

Wallclock times(secs):

0.305199623107910156E-01 resolution= 0.161999999999999995E-06

elapsed

3.4 gettimeofday()

&= C golB e 235

-
it

9] Unix A|2H

gettimeofday()

—
R

ZIFe] ot A

C =

s

s

EE

Al 2~ Eluc) th2 xRk BN Al 2Bl o] A

AU EE

12ve]

A

g

s

N

gettimeofday() FEHE ARE oA (C)2} A4}
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/* gettime.c */

#include <stdio.h>

#include <sys/time.h>

#define ARRAY_SIZE 1000

float a[ARRAY_SIZE][ARRAY_SIZE];
float b[ARRAY_SIZE][ARRAY_SIZE];
float c[ARRAY_SIZE][ARRAY_SIZE];
struct timeval start_time, end_time;

main()
{
int 1, j;
int total_usecs;

/% First, call gettimeofday() to get start time */
gettimeofday(&start_time, (struct timeval#)0);

for (i=0;i<1000; i++)
for (j=0; j<1000; j++)
clillil = clilljl + alillj] * blLil[jl;

/% Now call gettimeofday() to get end time */
gettimeofday(&end_time, (struct timeval*)0); /* after time */

/* Print the execution time */
total_usecs = (end_time.tv_sec-start_time.tv_sec) * 1000000 +

(end_time.tv_usec—start_time.tv_usec);

printf("Total time was %d uSec.Wn", total_usecs);

$ gettime
Total time was 48616 uSec.

9] dAdA AR dAde] m= Fite] AdAgke] 48616( us)
Ho]FE}, Fortranoll Al C glolB. gl 283 gettimeofday() F€
A3 el = o7t & (inter-language call)S ARE&jof 3+

34
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b zhahek AR v 2. Fortrandl A C $45 &&317] 98 9
KeR

[e)
wrapper E2 1S ZHA S} cc -¢ wrap_gettime.c ¢ 7

-~

o] AFAste] EAH A wrap_gettime.oS A 3T},

Fortranol Al gettimeofday()S Z%3}7] 93 wrapper =213

/* wrap_gettime */
#include <stdio.h>
#include <sys/time.h>
void timing fgettod (int times[2])
{
struct timeval tv;
gettimeofday(&tv, (struct timeval#*)0);
times[0] = tv.tv_sec;
times[1] = tv.tv_usec;

Fortran =13 A external ¥4 wrap_gettimeE

gettime gettime.f wrap_gettime.o & Zo] 7 npdsto] A}

gettimeofday() F®E] A& oA (Fortran)<} A4}

program gettime

external wrap_gettime
integer ARRAY_SIZE, SEED
parameter (ARRAY_SIZE=1000)

real*8 a(ARRAY_SIZE,ARRAY_SIZE)
real*8 b(ARRAY_SIZE,ARRAY_SIZE)
real*8 c(ARRAY_SIZE,ARRAY_SIZE)
integer timesl(2), times2(2)
integer 1, j, total_usecs

C First, call wrap_gettime to get the start time
call wrap_gettime (%REF(timesl))

do i=1,1000
do j=1,1000

35




c(i,j) =c(i,j) + a(i,j) = b(i,j)
end do
end do

C Now call wrap_gettime to get the end time
call wrap_gettime (%REF(times2))

C Print the execution time
total_usecs = ((times2(1) - times1(1))*1000000) + times2(2) -
& times1(2)
print *, 'Total time was ',total_usecs, 'uSec'
end
$ gettime

Total time was 323142 uSec.

3.5 read_real_time(), time_base_to_time()

read_real_time()3} time_base_to_time()2 X5 C
grolB o xgE timer FEHECIY. ¥ FEHE By 1 AUEe] 3
AIZE 545 8 AFEEM, 10939 dx d9 AEEE A= Ad

ARHe EE @

read_real_time() Z2AMA 2 Bl 2 E+ B dA=HE ¢l
Solal, time_base_to_time()S read_real_time()o] o] 9 S %9
1091 &9 dx @99 gLEd oz AN 7= 9E& s,

read_real_time()¥} time_base_to_time() FE A} oAA(C)e A4y}

/* nanotime.c */
#include <stdio.h>
#include <sys/time.h>
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{

#define ARRAY_SIZE 10000

float a[ARRAY_SIZE][ARRAY_SIZE];
float b[ARRAY_SIZE][ARRAY_SIZE];
float c[ARRAY_SIZE][ARRAY_SIZE];

main(void)

timebasestruct_t start, finish;
int secs, n_secs;
int 1, j;

/% get the time before the operation begins */
read_real_time(&start, TIMEBASE_SZ);
for (i=0;1<10000; i++)
for (j=0;3<10000; j++)
clillj] = clillj] + alillj] = bl[il[j];

/* get the time after the operation is complete */
read_real_time(&finish, TIMEBASE_SZ);

/#* Call the conversion routines */
time_base_to_time(&start, TIMEBASE_SZ);
time_base_to_time(&finish, TIMEBASE_SZ);

/* subtract the starting time from the ending time */
secs = finish.tb_high — start.tb_high;

n_secs = finish.tb_low — start.tb_low;

(void) printf("Sample time was %d seconds %d nanoseconds¥n",
secs, N_secs);

exit(0);

$ nanotime
Sample time was 4 seconds 372269354 nanoseconds

3.6 XLF Fortran timing routines
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rtc(), irtc(), dtime_(), etime_(), mclock(), timef() 5= IBM®] XLF

Fortran @telB.2g]d] E3tE timerF¥E Eo|t}.

3.6.1 rtc()

5 ricOE Abgol HASIL WMol Uz wgle HUES spHE

Real(8) @& =g},

rtc()E42] A& oA (Fortran)$} 2343}

PROGRAM RTC_TIME
INTEGER SIZE
PARAMETER (STZE=5000)
REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)
REAL(8) A, B, rtc
A= rtc()
DO i = 1, SIZE
DO j = 1, SIZE
NCGi,j) = NGi,j) + MG, j)*L(i,j)
ENDDO
END DO
B =rtc()
PRINT *, 'Seconds elapsed: ',B - A
END

$ rtc_time
Seconds elapsed : 20.0878545045852661

3.6.2 irtc()

irtcO)) e rtcO9F & 2 WHOE ALESHAIRE 109

M
o
o,
B
2
do



o] AW T E 7}x = INTEGER(8) e =g 3sit},

irtcO) gl A2 oA (Fortran) ol 4 a2 3}

PROGRAM IRTC_TIME
INTEGER SIZE
PARAMETER (STZE=5000)
REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)
INTEGER(8) A, B, irtc
A =irtc()
DO i = 1, SIZE
DO j = 1, SIZE
NCi,j) = NGi,j) + MG, j)*L(i,j)
ENDDO
END DO
B = irtc()
PRINT *, 'Nanoseconds elapsed: ',B - A
END

$ irtc_time
Nanoseconds elapsed : 19747222262

3.6.3 dtime_()

dtime_() g ol el dtime_()°o] EFH A|F O ZFE F3d F4 CPU
[e)

timed} A]Z~8) CPU times W9 dx o9 A== ZH3},

dtime_()¥-+2] AFE oA (Fortran) <} A &4 v}
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PROGRAM DTIME_TIME
REAL(4) DELTA, dtime_
TYPE CT_TYPE
SEQUENCE
REAL(4) USRTIME
REAL(4) SYSTIME
END TYPE
TYPE (CI_TYPE) DTIME_STRUCT

INTEGER ARRAY_SIZE
PARAMETER (ARRAY_STZE=2000)

REAL=8 a(ARRAY_SIZE,ARRAY_SIZE)
REAL*8 b(ARRAY_SIZE,ARRAY_SIZE)
REAL#8 c(ARRAY_SIZE,ARRAY_SIZE)

DELTA = dtime_(DTIME_STRUCT)
DO i=1,2000
DO j=1,2000
c(i,j) = c(i,j) +a(i,j) = b(i,j)
ENDDO
ENDDO

DELTA = dtime_(DTIME_STRUCT)

PRINT *, 'User time: ',DTIME_STRUCT%USRTIME, 'seconds'
PRINT *, 'System time: ',DTIME_STRUCT%SYSTIME, 'seconds'
PRINT *, 'Elapsed time: ',DELTA, 'seconds'

END

$ dtime_time

User time: 1.570000052 seconds
System time: 0.1599999964 seconds
Elapsed time: 1.730000019 seconds

3.6.4 etime_()

etime_() S T 2A| AT AIZE Aoz
o]

E]
Al CPU times W20 & @9 AL S93H
4



etime_() 3ol AFE oA (Fortran) e 2843}

PROGRAM ETIME_TIME
REAL(4) ELAPSED, etime_
TYPE CT_TYPE
SEQUENCE
REAL(4) USRTIME
REAL(4) SYSTIME
END TYPE
TYPE (CT_TYPE) ETIME_STRUCT

INTEGER ARRAY_SIZE
PARAMETER (ARRAY_STZE=2000)

REAL#8 a(ARRAY_SIZE,ARRAY_SIZE)
REAL#8 b(ARRAY_SIZE,ARRAY_SIZE)
REAL#8 c(ARRAY_SIZE,ARRAY_SIZE)

DO 1=1,2000
DO j=1,2000
c(i,j) =c(i,j) + a(i,j) * b(i,j)
ENDDO
ENDDO

ELAPSED = et ime_(ETIME_STRUCT)
PRINT *, 'System time: ' ETIME_STRUCT%SYSTIME,

PRINT *, 'Elapsed time: ', ELAPSED, 'seconds'
END

PRINT *, 'User time: ',ETIME_STRUCT%USRTIME, 'seconds'

"seconds’

$ etime_time

User time: 1.789999962 seconds
System time: 0.1800000072 seconds
Elapsed time: 1.970000029 seconds
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3.6.5 mclock()

>
[
lo
Ho

= mclock() &4 =2

timed} A|2® timeo &S EHIU. =

o},

A timed EE =}

e >
[kl
fru
)
[

2 ghel wele

mclock()3F<=2] ARE ol Al (Fortran) ¢} 843}

PROGRAM MCLOCK_TIME
INTEGER T1, T2, mclock
PARAMETER (SIZE=5000)

REAL seconds
T1 = mclock()
DO i = 1, SIZE
DO j = 1, SIZE
NCi,j) = NGi,j) + MG, j)=*L(i, §)
ENDDO
END DO
T2 = mclock()
seconds = real (T2-T1)/100

END

REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)

PRINT *, ' Elapsed CPU time : ', seconds, 'seconds.'

$ mclock_time
Elapsed CPU time: 18.75000000 seconds.

3.6.6 timef()

timef() T+ AL timef’} 357 7+ 02 3Fo] 2 AIFHE-E
=

AZFS 100029 dx 992 F

timef () &2 A& o #| (Fortran)9} 2324w}
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PROGRAM TIMEF_TIME

INTEGER SIZE

PARAMETER (SIZE=5000)

REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)
REAL(8) elapsed, timef

elapsed = timef()

PRINT *, ' ‘Start time : ', elapsed
DO i = 1, SIZE

DO j = 1, SIZE

N(i,j) = N(Gi,j) + M(i,j)=L(i, )

ENDDO
END DO
elapsed = timef()
PRINT *, ' Elapsed time : ', elpased, 'milliseconds.'
END

S timef_time
Start time : 0.000000000000000000E+00
Elapsed CPU time: 21120.7036972045898
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4 .HPM Toolkit A&

HPM(Hardware Performance Monitor) Toolkit< &2l ZZ A AUl &}
Soo] olylE AeElA SRl R AuE AL F YES i
goluelgle} FEgE e B& o [BMolA Alesta o dAA] KISTI
IBM Ala®ell= W 2.4.3°] AA 5]tk HPM Toolkit<> hpmcount,
libhpm, hpmviz 522 FAHo] lom &3} £ thdst st=9o] o]

[e)
MESS 248 5 Yok,

et

clock cycles
instructions completed
L1 load/store misses
L2 load/store misses
TLB misses

FPU/FXU activity
number of branches
branch mispredictions
loads/stores completed
FMAs executed

@OEILELOE

POWER4 SZ2A|A oA POWER3 ZZAAMolM el vpairix 2 st=glo] ol
E JFeHA sl 87k 9] ARE SAL 5 vk IBMelA = AR
7} A}%—SMOH HAestes t=so] oWlE JhEH ARE 8714 FHof 0%
Bl 607h4] & 61719 1E& AlEstal 9lom (POWER3S] -9+ 4719 1%
AF) HZER AMEEE 1§ 60Weltt. Z2F 2o thfEs ARSI
&l A= IBM AIX Al2=812] /usr/pmapi/lib/POWER4.gpsol 1 uj-§o] LT},
AL 2Rage] el A ol &t ARE W2 8 e IF

58 aletH o 2.
D 2% 60 : cycles instructions, FP 9A4H(L}+7], FMA, 2=, A
3 -Lf*) 3]
@ 1§ 59 : cycles, instructions, TLB ®H|~, 2=, A%, L1 7~
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3+ =
5 5 L2, L3, 28 HEHEEEY 2= 3|4,
1% 58 @ cycles, instructions, L3ZHEQ ==, wEZFE
2= 84 5
® & 53 : cycles, instructions, ZAALFH A%k, FP AXH(UF
7], SQRT, FMA, and FMOV or FEST ¥*3}) 3|+ &

®©

4.1 hpmcount

hpmcount &= AF&A}7F 28 Lz dlo] AA Ad A7k stEgo] Jhe
Blol #de Ar, AR A9l 5o AwbAQl Aos Agshs AMEs]

FE e E ot

Sequential programs on AIX:
$hpmcount [-o <filename>] [-n] [-g <group>] <program>
Parallel programs (MPI) on AIX:

$poe hpmcount [-o <filename>] [-n] [-g <group>] <program>

-0 <filename> : & 3}Y <filename>.<pid> HAZA. Hd T2
°ﬂ/\13 ZEZ M 2npr} ] wpedo] AEM ) T E
Es BTEY.
-n CETEES A g gdEd 9. oy
o] A4,
2 <group> : (POWER4 only) 094 607FA] 1% A4 7Fs3sbH, U

hpmcount AF-& A<} APAF(-g 60> Floi= H)
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S hpmcount —o hpmtest -n -g 60 a.out
Seconds elapsed: 20.1621870994567871
S vi hpmtest_0000.384218

hpmcount (V 2.4.3) summary
Total execution time (wall clock time): 3.890695 seconds

#i###HH##  Resource Usage Statistics ##H##H#HH

Number of page faults without I/0 activity @ 5893
Number of page faults with I/0 activity
Number of times process was swapped out
Number of times file system performed INPUT
Number of times file system performed OUTPUT :
Number of IPC messages sent g
Number of IPC messages received

Number of signals delivered

Number of voluntary context switches
Number of involuntary context switches

Wk OO O O O OO

#it#H###H  End of Resource Statistics #iH###H##

PM_FPU_FDIV (FPU executed FDIV instruction)
0
PM_FPU_FMA (FPU executed multiply-add instruction)
1000002329
PM_FPUO_FIN (FPUO produced a result)
627844244
PM_FPU1_FIN (FPUl produced a result)
1377820044
PM_CYC (Processor cycles)
3758316603
PM_FPU_STF (FPU executed store instruction)
1003408033
PM_INST_CMPL (Instructions completed)
4143170873
PM_LSU_LDF  (LSU executed Floating Point load
2002211584

Total amount of time in user mode : 3.800000 seconds
Total amount of time in system mode : 0.060000 seconds
Maximum resident set size : 23564 Kbytes
Average shared memory use in text segment : 3088 Kbytes*sec
Average unshared memory use in data segment : 9007560 Kbytes*sec

instruction)
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Utilization rate : 74.306 %

@

Load and store operations : 3005.620 M
@

Instructions per load/store : 1.3786
®

MIPS 3 1064 .892
@

Instructions per cycle : 1.102
®

HW Float points instructions per Cycle ; 0.534
®

Floating point instructions + FMAs : 2002.259 M
@

Float point instructions + FMA rate : 514.627 Mflip/s
®

FMA percentage : 99.887 %
©)

Computation intensity 3 0.666

©

ol AgATN N FHE Fro] g Auuy vy P

@

@
®
@

©@ ©

Utilization rate = User time / Wall clock time

Load and store operations = Loads + Stores(Total LS)
2002211584 + 1003408033 = 3005619617 = 3005.620 M

Instructions per load/store = Instructions completed / Total LS
4143170873 / 3005619617 = 1.3786

MIPS = 0.000001 * Instructions completed / Wall clock time
0.000001 = 4143170873 / 3.890695 = 1064.892

% MIPS(Millions of Instructions per second)

Instructions per cycle = Instructions completed / Cycles
4143170873 / 3758316603 = 1.102

HV Float points instructions per Cycle = ( FPU 0 + FPU 1 ) /

Cycles
(627844244 + 1377820044) / 3758316603 = 0.534
¥ FPU(Floating-point Processing Unit @ ¥% AFd A44X])

POWER40l| = Z 2 A A 3o 2708 dS)
Floating point instructions + FMAs (flip) = FPU O instructions +
FPU 1 instructions + FMAs executed - FPU Stores (POWER4)
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627844244 + 1377820044 + 1000002329 - 1003408033 = 2002258584 =
2002.259 M

% FMA (Floating—point Multiply/Add), FDIV(Floating-point Divide)

% POWER3 : flip = FPU O instructions + FPU 1 instructions + FMAs
executed
Float point instructions + FMA rate = 0.000001 =* flip / Wall
clock time (Mflip/s)
0.000001 * 2002258584 / 3.890695 = 514.627 Mflip/s
© FMA percentage = 100 * FMAs executed * 2 / flip
100 * 1000002329 * 2 / 2002258584 = 99.887 %
Computation intensity = flip / Total LS
2002258584 / 3005619617 = 0.666

hpmcount & ©] 83 L& o]9} e wo HUE ZHoi AL BAS
T g5 Z=d 93 FIdE HFEiAd Ao a&s Yehie
Mflip/s(Millions of FLoat Instructions Per Second) ©|t}. o] Zt& Z‘i%‘f
FdE 5 253 A 345 YERTY Mflopset U3 ARE

Qo] A3} 514.627 (Mflip/s)7}F IBM 1.0GHz POWER4 3E = A Aol A /\]?%H/\] 71
Aolgbdd  =Zg2AM el olE  Hu AT (Peak Performance)o©]
4000Mflops o] B8 o] H1 A%o ok 13%0] s Aur} 5= o]
th, WA AR ALEE FEE we HRS HA3 AY "Bart deS
o ATt

Fl

ﬂll

4.2 1ibhpm

libhpme AF&A} F=o A &ZF3Fe] A&k Fortran/C/CH++ FRHERE T
A5 golBd e olth. hpmecount 7} ZE AA Q] AT Lol i=d A
H =2l vl libhpme FZE=WolA FEcte] 54 &0 g e ¢
ol = EA o7 AEETH libhpm Ze]E 3 &= OpenMP EE A= X2

S A Yst}, libhpm FEES 3EF310] Algte TROWS )
T AT AMEAE AAEg grolrneElE WA AAFCk e=dl, OpenllP =
= e z2ado] F9E= libhpmrS ¥ Al ok 3l libhpm E
2] A Fo| dast ARG T HER FX R &3}
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rlo
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ol
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o
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o

C/C++ : hpmInit( taskID, progName )
Fortran : f_hpminit( taskID, progName )
- taskID : == IDE JeEhE AS

- progName : T2 13 o]E& YHelE= ~EH

C/C++ : hpmStart( instID, label )
Fortran : f_hpmstart( instID, label )
- instID @ AESAS ke 7S UElE A5, 100709 =}
A5 ARE.

- label : hpmvizE AFEE u YElyes 2E

ol

C/C++ : hpmStop( instID )
Fortran : f_hpmstop( instID )
- ZF instIDol] thH3H hpmStartel] thH-&3F= hpmStope] WFE=A] Q.

C/C++ : hpmTstart( instID, label )
Fortran : f_hpmtstart( instID, label )

. 2dEE et Zzagdq A48

C/C++ : hpmTstop( instID )
Fortran : f_hpmtstop( instID )

. 2dEE et Tz A48

C/C++ : hpmGetTimeAndCounters( numCounters, time, values )

Fortran : f_GetTimeAndCounters ( numCounters, time, values )
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- numCounters : H/ 3)FE Yehl= ASF
- time @ WIAE A

- values : numCounters® = 7]Z 7}%|= long long Wi ¥

C/C++ : hpmGetCounters( values )
Fortran : f_GetCounters ( values )
- hpmGetTimeAndCounters®} F-A}at x| == 34
F3lE Hasg .

e
Y
)
_O|L-
92

C/C++ : hpmTerminate( taskID )
Fortran : f_hpmterminate( taskID )

- EY9YS AT, Tk SEFHA] o oYl HAHE AL
T stk
4.2.2 &9
7y L2 M2~ v g3 22 e gds A
- perfhpm[taskID].[pid] : A& #H HolHE Xl H2E 3}

o

- hpm[taskID]_[progName]_[pid].viz : hpmviz 21 3 o

olelE Xdste wd. Ha glow WS HPM_VIZ_OUTPUT
FALSEZ A A .

ojwj A= Fdol] FHEH= HFE= hpmeountoll A AREE FH=4

oWl E 7hEE el ¥FH= Guel Ttk =, POVER4 A2=H 2]

G- st=glo] oME FERE 617H(0 ~ 60)°] & 9o stvE A

3l dete AERE FHYe=s & dd. w9 A" @4

HPM_EVENT_SETS o] &3f x

|

Of
4 ol o 2

o,
ol
o
v il
el
[
rlr
2
e
o



4.2.3 A9dx H3

libhpm holBelg]E  AR&st7]  flaid 2RI APA] C/CHe
“libhpm.h” & Fortranol A&  “f_hpm.h” = 77} Include AlAF 3T},
ZE TS YWIstyeE FHAHolA =  libpmapi.a, libhpm.a(BE+:
libhpm_r.a), ZZ¥]3l liblm.aEs HAAAF b, 327t £91 Fortran
Mo A= Auddd o -gsuffix=cpp=f A4S Folof g}, oty
A A Ao M= Al HPM AFES 913 7 Z(path) A Aol
HojdAl ol -I(include = A1) -L(gtelHely] A& AA) S4S
31 A} KISTI IBM Al=®lol] AX9 HPMe] ARE B5F A48 Ut}

4.2.4 A& 4

libhpm AF& oA (Fortran) =13 : hpmtest.f

PROGRAM HPMTEST
#include “f_hpm.h”
INTEGER SIZE
PARAMETER (SIZE=2000)
REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)
INTEGER taskID
taskID = 0
CALL f_hpminit( taskID, “hpmtest” )
CALL f_hpmstart( 1, “Do Loop” )
DO 1 = 1, SIZE
DO j = 1, SIZE
N(i,j) =NGi,j) + MCi,j)=L(i,j)
ENDDO
END DO
CALL f_hpmstop( 1 )
CALL f_hpmterminate( taskID )
END

51



$x1f -o hpmtest hpmtest.f -I/applic/hpm 2_4_3/include -L/applic/hpm_2_4 3/1ib
-1hpm -lpmapi -1m -qsuffix=cpp=f

AdE dedr A 92E 31 per fhpm0000. 2744552

S vi per fhpm0000. 2744552
libhpm (Version 2.4.3) summary - running on POWER4
Total execution time of instrumented code (wall time): 2.027903 seconds

#i###HH#H#  Resource Usage Statistics #iH#HH#HH

Total amount of time in user mode : 1.850000 seconds
Total amount of time in system mode ©0.220000 seconds
Maximum resident set size 1 94708 Kbytes
Average shared memory use in text segment : 25172 Kbytes*sec
Average unshared memory use in data segment : 13301940 Kbytes*sec

Number of page faults without I/0 activity @ 23677
Number of page faults with I/0 activity 0
Number of times process was swapped out 0
Number of times file system performed INPUT 0
Number of times file system performed OUTPUT : O
Number of IPC messages sent : 0
Number of IPC messages received 0
Number of signals delivered 0
Number of voluntary context switches T 22
Number of involuntary context switches : 10

#it#H##H  End of Resource Statistics #iH##H##

Instrumented section: 1 - Label: Do Loop - process: 0
file: hpmtest.f, lines: 9 <—> 15

Count: 1

Wall Clock Time: 2.027757 seconds

Total time in user mode: 1.37717590153846 seconds

PM_FPU_FDIV (FPU executed FDIV instruction) 5 0
PM_FPU_FMA (FPU executed multiply-add instruction) 3 4003433
PM_FPUO_FIN (FPUO produced a result) : 7989366
PM_FPU1_FIN (FPU1 produced a result) : 24891
PM_CYC (Processor cycles) : 1790328672
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PM_FPU_STF (FPU executed store instruction) 5 4010925

PM_INST_CMPL (Instructions completed) : 112055809
PM_LSU_LDF (LSU executed Floating Point load instruction) : 12156326
Utilization rate : 67.916 %
Load and store operations 3 16.167 M
Instructions per load/store 3 6.931
MIPS 3 55.261
Instructions per cycle 5 0.063
HW Float points instructions per Cycle 3 0.004
Floating point instructions + FMAs 3 8.007 M
Float point instructions + FMA rate 3 3.949 Mflip/s
FMA percentage 3 100.001 %
Computation intensity : 0.495

4.3 hpmviz

hpmvizi= libhpmEte] B8 & &3] AAI HTEMNEAAS
2 BoFE= fFdggelth. 919 d A (hpmtest.{)E A3t A= AAdH
hpm0000_hpmtest_2744552.vizE H7] $98te] A3 X-d=9 AAHS

& et gol A AT,

S hpmviz hpm0000_hpmtest_2744552.viz
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=+ hpmviz [=](m(=]
Eile

hpmtest | hpmtest.f |

[Label . [count [ExcSec [Incsec PROGRAM HPMTEST

Do Loop 1 2028 2.028 #include "f_hpm.h"
INTEGER SIZE

PARAMETER(SIZE=2000)

REAL(8) N(SIZE,SIZE), M(SIZE,SIZE), L(SIZE,SIZE)
INTEGER taskID

taskiD = 0

pminit( taskID, "hpmtest” )

CALL f_hpmstari( 1, "Do Loop”

CALL f hpmstop( 1
CALL f_hpmterminate( taskiD )

END

a9y 4.1 2343
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5. PCT¢} JumpshotS o] &3 MPI T2 1#

B
s 4

5.1 PE Benchmarker

K

PE Benchmarker¥ IBM AIX Parallel Environment 37Aol|A F% HE= =

2a3E 45 BAT 5+ JE $8Tadn STER 749

>é

® PCT(Performance Collection Tool) : 3} =2 1 o]/ &&
RO ZIALZEE WL oHIE Egolx HolH & 3t=9|
o/ EGAA e dlolHE T, AWM=l QAEFHo| A e
o} el AREAL IEFlO] A (GUD) e A8 7Hedit).
® UTE(Unified Trace Environment) =7 E& : PCTES o]&3] &
HE WP oJHIE Edolx HARE A AIX EFo]ls JAdES
UIE interval & HEA7]1, Wstd GAd25E Ao Hel
58 A4, g 22 UE =7E¢] Jdon A=l 9
Holx neg APFr},
B uteconvert : AIX o|HIE Edgo]~ wdS UTE interval 3}
A= g
B utemerge : o7 7§19 UTE interval YS9
interval 3= gz},
B utestats @ UTE interval FU=2HEH I AH dist &
A HolEs A Et.

—
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B slogmerge @ Argonne =3 749 MPI TR AHTHE
Z=7¢ Jumpshot& ©]&% 4 =E UIE interval ¥}
< SLOG(Scalable logfile) it xwio = WA 7]a 33
o},

® PVI(Performance Visualization Tool) : PCTE ©]&3| s=go]
TGAA e HolHE FHsH, 7 TRAAEE FE 22
A X+ netCDF(network Common Data Form) 3= AT}, PVT
netCDF U2 HE Z2ud ARE ¢l Qoks) AL&xfolA B

o Aw=gel REe} GUI RER A 7hssitt

ue o

e

=

2 0 e

PE Benchmarker EAl< ©] o] AT PCT9 PVTE o] &
& st=dol/EdAA AT < PCTSF UTE 2eaL
Jumpshot & o] €38 WPl T2 18] AHEAo=Z Uyo] B 4 gt} (19
1) o] PCTek PVIS ol 89 st=sof/ A4l 45w 2003 1Ak
7] HPC 7] Aol Z7l€ HPM E213 21 7]5 o] frAkstth. o™ HPC 7]
Mol M PCT UTEE ol&3te] WPI Z=Ia#e] As ARE s
Argonne A749] JumpshotS ©|-&3te] =X AHE GUI A 4

she e 2E

o

¢

i_,
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PE Benchmarker

LITE Irdervdl
Flles
|:| Ulestats > Statistics Tables Gensrated
By utestats Utility
|:| utestats " )
> 3 nodefcpu 0 !
A Taca UTE nfenval 0 2823739 2258315
Flas Fles R 1 OETIH 424082
o 2 0a5E513 47320881
uteconvert o merge "E 3 08551RE 45340
D UT&GTCJTS

i 0 :
[ ecomet,, [ e e
0 0 \ [e==p—
0 0

Do 2
logmerge  s10e
Fiiz

O

Ferformance Collection Tool D (Mote: Jumpshot s a publc doman tool
developed by Argonne MNational Llaboratory,
and ts NOT part of the PE Benchmarker Toolset)

Trace Data Coliection

neCDF Profile Msualzation Tool

v v

Hardware Performance Data Collection

N

5.2 WPI =233 Z=239d& 93 PCT AF&H

ok A glEo] PCTE AWM=l Qg dHo)~9 GUIE 2% XY},
A7)ME GUIE 71E2 sto] PCTS A S HH S slojth, AmMsel
Sl o] 2ol Al PCTE AF&-3F= Aol thsiA+= IBM2] PE for AIX V3R2.0
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Operation and Use, Vol. 22] 105 Ho]=]ol] A7fE o] 2

Jumpshot & ©] &3+ WPl T2 3 ASEAS 95, BAlo AL&E MPI
Edo]x 3tdE PCTE o]-&ste] AAaoF g}, ol & 9l AsitAe] 2
Q3 ZrI9S Adsty] A dA e golrefeE YA AT
s, ol @AW W UEES yes® AATH k. vk Al8xte
UNIX 4 3k o] ksho]® export MP_UTE=yes WEHo]E =z}l Aol A
, o1EA A E WP_UIE e85 F3l UIE 2o

Begs #2712 & dES s|dEide Add AAHEES WEA]

0,
)
ol
1*)
e
+
&
AL
=

d = A2 7}53H(thread-enabled)

Avd  2FHE(r)E  ol&ste Hud stk ggdd AFEE

pipelined.f =% 234 Laplace WAA S F+= T2a3o = [BN =
AIX

V3R2.0, Hitchhiker’ s Guideol] Z7R=o] <)

oX,
of
M
1%
tio
do
ot
=
[kl
fr
M
i)
ftlo
[>

=& PE for

$ mpxlf_r -o pipelined pipelined.f

3) PCT 23
AREALY] Al 2~Elo A PCTE GUIE AFE-3L7] flalle A Xeeg &
Aol $HHow HAE o glojof Fhr},

$ pct
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| Sourceroot

a9 5.2PCT 43 3td

@ Load a new applications XA®staz 0KE ZFZ3r}. (Load

Application 9597} <d&rt}.)
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Load Application Window =] 1
Application type :
i sarial

® SPMD parallel

Executable name

faysternfcenter fconsultfswlee fjshot/pipelined Erowse ...
Executable arguments
POE Arguments
-procs 4
stdin file

Browse...
stdout file

Browse...
stderr file

Browse...

Load Start Cancel Help

¥ 5.3 Load Application 94%=-$-

@ Load Application ¥1X=-$-o4] SPMD parallelS A ®1&}1l Executable
name o)A Browse WES o]&35to] AesEAo] Q3 Z2
S Mg,
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POE Arguments FXo] Z A3t POE 23 FAHE =), o= 59,
Hgd Aol Folsts ZEA 2 Jl(-procs n) 55 %
Load HES Y3l 23S 23}, (

AL 5-7F d9)

Probe Data Selection

Performance Collection Tool =10] =] I

Application Process Source Probe Help
Pracess List Probe Data Selection Window — (O] x| {ien
Co...|Tas.. |Pro..|Ho...|CP... |5
true |0 Jsy..|no.. Un... L  Probe Data Selection
true |1 fsv.no.. Un.. L
true |2 fsy...no.. Un... L
true |3 |fsy..|no.. Un.. L Salact the type of data you want to collect :
@ MPI and user event traces ..
) Hardware and operating system profiles...
Data Callection Qutput Directary
|jsystemjcenterfconsultjsw\ee,fjshot |
Data Callection Output File Basename
fd Remave
|my‘crace | 4
Infarmation
file task O"*" o
1SourceFile(s) were read.
expand row 2 ok Cancel Help
select row O
-

1% 5.4 Probe Data Selection g4%=-$-

He dshe dolH e Bels AEshad Aw2h 2ol WPT 2271
AsEAS el = MPI and user event traces® A #efof s

|ut wkek st=do] /G AA A HolHE Y3t Hardware and

ROREY

N
d

operating system profilesE A #l&jof 3lt},
Fastelo] 44E e /ERARe HolFa 0K
o} (¢l %97 dHr}.)

i

=
=4

(o
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Performance Collection Toaol =10] %] I
Application Process Source Probe Help
Process List i|5aurce Tree

Co...[Tas..[Pro..[Ho...[CP...[State] § SourceRoot
true |0 Jsy...no.. Un.. lo.. | @ probeRoot

:[Prabe Selectian

MPI Events

true |1 sy no. Un... Lo 9 pipeline )
true 2 |jsy..no.. Un.. Lo.. @ ProbeRoot vl All MPl events| |- Nonblocking c..
true |3

: © pipeli
fsy..na... Un.. |Le... i izl i Callective cam... Enviranmental

Paint-ta- point..[v] Data type
One-sided cao... File
Communicatio... [¢] Infa

Ti logi C icatars

Test Wait

Add | | Remaove

Information

select trace =
trace set path "fsystem/center fconsult/swlee/jshot/mytrace"

select command succeeded.

race command succeeded

Ig 55
@O RE TzA29 2F A3 Hr|Ys el A=A Process >
Select All Connected & A¥lsit},

© E#olx HAHE F£H3}l7] ¥l Probe Selection oA All MPI

e dad gr F=71& 93 P (probe) S A3

kY

@ w5 vkl A Application > Start® Mg T2 23S APl
@ =z Asjo] 285%™ Target Application Exited ¥=$7}
el il 0K ES &8st PCT7F S5,
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Performance Collection Tool !E‘E

Application Process Source Probe Help

Process List [Sourca Tree i[Probe Selection
Co...[Tas..[Pro.. [Ho .[CP..[State| | @ SourceRoot
true |0 fsy..no.. Un... Ru...|: @ ProbeRoot :['MPI Events
true |1 fey.no.. Un.. [Ru... @ @ pipeline §§ -~
true [2 |fsy..[no.. Un... [Ru... | - ProbeRoot H 1 All MP1 events CeominTg G
true |3 [/sv..ne. [Un.. Ru...|: P pipelined.f i . :
: @ ProbeRoot 55 Caollective com... [v] Environmental
Probe id=0 Task id(s)=0 12 |

"+ Point-to- paint.. ] Data type

Target Application Exited. Ol x|
One-sided ca... File

@ The target application has exited. Communicatio Info

Topologies Communicatars

Tast Wait

‘ Add | | Remave

Information

start o
Start was successfull

show group all

ialert: Target Application has exited!

I% 5.6 PCTE °l8% ARTH &=

ot &2 AAE AH AR wAA Ao dt HeolHE 524 3
A AIX Edlo]2 5ol MARTE o] Efe]x e 7t w=
s A=, 919 dolA AREE ] e ZRAA BRE Y
o] mroA AP JPup Eolx UL mytrace . #2] FA o=
szt AR A7 #2 ZRAATE ] JlelBR 0%E 37kA 9 &%
F 999 gk s 7HAA dt

a9

4) uteconvert 23

A E AIX Edo]l~ 9YE uteconvertE o] 83} UTE interval 3
2 oHgdd. 7dAer Efels #ddo olgs adE JhA %
mytrace.ute.# IJdo] AAHXW -0 FAHE o] &3lo] Ydl= o] F S A
sl = + ATt

$ uteconvert mytrace.1
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$ uteconvert -o tracefile.ute mytrace.l

5) slogmerge 23}

A3 FEE JumpshotollA & & UEF slogmergeE ©]&3| UIE

interval ¢S SLOG =2 WHEksit. 7jEdow (UTE I
E).slog Fdo] AAHEAT AA] -0 FHS o]&

gl = 5 Ao,

$ slogmerge mytrace.ute.l

$ slogmerge -o tracefile.slog tracefile.ute

5.3 Jumpshot AF&

Jumpshot2 PE Benchmarker EAle] E 3ty X g 730 ol o]:= H|=r
Argomne =¥ AF-&eolA et ) MPL 7@ #7]A] <1 MPICH/MPES] =
el Apub|nke] s tA] 7hAIEE Eolth. o] @A KISTI IBM Al 2=H1¢]
/applic/bin TEEZ ] jumbshoto]#tE= o]Eo 2 AXHo| Qo A
oA kol Ao R MX|F AFEE % vk, GUI 719+ Jumpshot =
PCTe} wizb7HA| &= A gstr] el A dg XA=g dHe] Fgsirt.

AeitAE date WPI 2299 Efolx 3 AAFEH o3& v
SLOG e Wlom WehAl7]= HAA7EA] FAES] mEH T o]l Jumpshot
3l Edlo]x wd AWE THAISAA BAL
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1) Jumpshot 4 3Y

$ /applic/bin/jumpshot

@ w57 ®relA File > Select Logfiles ol%ﬂ THS o) E SLOG
S 2=3%th.( View and Frame Selector 9%9-7F d&t}.)

Jumpshot-3 .=l 3
Display System Help

New Frame |
Select Logfile
Exit

198 5.7 Jumpshot A 3)3}A

@ View and Frame Selector 9%=-$-o= Event Count vs. Time2] Lz
EZ7F yepdtr, 2] A Atel mE AEs Zyds A9
3} View Optionsoll 4] MPI-ProcessE A #®3l & Display HES &

215t Time line =S & 5 9},
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View & Frame Selector =10 %] I

File Graph DataSets Zoom Legend ‘

Event Count vs Time Time: |0 9685409

0 52102 10,406 15 601 20,797 25 003 31 180 36,384 41 580 46.776 51.972

54 305
time { seconds )

—Connectivity Optians: —Yiew Options
) Disconnected States @ Connected States ® MPI-Process () ) Pracessor
—Frame Infarmation —Frame Qperations

Number of Frames = 71 ‘ *a @_
(ST (e - # Previous Display MNext

% 5.8 View and Frame Selector 94 %=-%

@ Time Line ¥=%-9 XFL& 2ol APA|IZFS YHLS T E2A X~
YAE HEpIG. WPT AMBFELE shte] box= FHEIL T Ui
52 5 Abole] FAlE
Operationsol 4] In/Out HES o]&3ste] AElgt gl MPI o]l

E age F0 A4 A% 5 v
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Time Lines : Disconnected States in MPI-Process view at frame index = 3
rZoom o i

. il |
%66%;12%%4 il In | out | Reset ||| options | Print | Close ‘

Operati

Pointer
[Elapsed Time

2598238 2620832 2.643426 2. 666018 2. 68R612 2711206 2.733709 2756303

A e I

(i ImPLirecy (v, I MPLisend (beginy| 7 [ MmPLisend (final) v, lMPLIsend | I [ MPI_Allreduce (be ™
I PIMPLAlIreduce griddie)|[7 1] MPLAlIreduce dfinal] [ [ MPI_Alireduce | v [l MPLwait ¢begin)] 7 [l MPL_Wait (middle|

MPI_Wait (final)| 2 [l mPLwait | I M Running | ¥ All States

23 5.9 Time Line 9%=%

AF4A= Time Line 9=$-9 WPI 213 Ay EAEA S
AR Ea Ao 2o g JeEds 3 F AEd HA s
rtEE = Qv bR 9o adS dE B ZEAAE] AUE s
7] Aol & ZrAAE AYggss 7ivdy B2 AE

e B T T S ZRAA A1, 2, 39 AN U2 nepHow

FAE HEo] WPLVaite] 2 SHA e AL dehn Q)
S8 g9l meAso 49 g7zl YRES X e Bl
& 9t}

o]Foll A PCT9 JumpshotS WA Aasta &=, ojdA MPI Hd Z=2
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A SLOG o+

ZAETL A8 Fo

A 7hefs] ool ® gk},

B} A7 SLOG-2 T Er s
Hdo] #gEo] k. SLOG-2 Y EH
_?_

f
I

< AY3t= Jumpshot-4( A A& 82 Jumpshot-35 7|Fo = 3
ADE @A ME Hol or, ojsh ey 8L ol2el Argonne F
A7 EAO|AE Fua] e,

e PCT #HAHH

— IBM Redbook: PE for AIX V3R2.0: Hitchhiker’ s Guide

— IBM Redbook: PE for AIX V3R2.0 Operation and Use, Vol. 2

® SLOG®} Jumpshot AR

-  Argonne A4

- http://www—unix.mcs.anl.gov/perfvis/software/index.htm
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=

6.1 ps A&H

AF-&H (ps, nmon)

siEe maAdel WA AuE wAEY. 5 nE 2o BE o x
ZAA dA gEet dE AY 2dU=E ®ZAET. oy g 2719
243 Tolag BWeel wol AgHT

(1) ps -eflmy_id@nobel my_id]$ ps —ef

UID PID PPID C STIME TTY TIME CMD

root 1 0 0 Jul 24 - 124:43 /etc/init

root 5460 9304 O  Aug 02 - 0:00 dtlogin <:0> -
daemon

root 6318 1 0 Jul 24 - 321:28 /usr/sbin/syncd 60

root 6614 19358 0 Jul 24 - 0:00
/usr/opt/ifor/bin/i4llmd -b -n wcclwts -1 /var/ifor/llmlg

root 6970 1 0 Jul 24 = 0:00
/usr/lib/methods/ssa_daemon -1 ssal

root 7234 1 0 Jul 24 - 0:00
/usr/1lib/methods/ssa_daemon -1 ssa0

root 7484 1 0 Jul 24 = 0:00
/usr/lib/methods/ssa_daemon -1 ssa2

root 8156 8844 0 Jul 24 - 0:00 /usr/sbhin/writesrv

root 8296 8844 0 Jul 24 - 0:53 /usr/sbin/inetd

root 8516 1 0 Jul 24 = 0:00
/usr/lib/methods/ssa_daemon -1 ssa3

root 83844 1 0 Jul 24 - 0:00 /usr/sbin/srcmstr

root 9304 1 0 Jul 24 - 5:23 /usr/dt/bin/dtlogin -
daemon

root 9860 8844 0 Jul 24 - 0:06 /usr/sbin/syslogd

root 10098 1 0 Jul 24 - 5:13 /usr/sbin/cron

root 10366 1 0 Jul 24 - 0:00 /usr/ccs/bin/shlap

root 10602 8844 0 Jul 24 - 292:38 /usr/sbin/portmap

root 10866 9304 0 Jul 24 - 9:58 /usr/lpp/X11/bin/X —x
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/dev/console

root 16038 8844 0 Oct 20 = 1:00
/usr/shin/rsct/bin/IBM.CSMAgentRMd

root 16512 1 0 Jul 24 - 0:00 /usr/bin/AIXPowerMgtDaemon

root 17802 1 0 Jul 24 - 0:00

/usr/lpp/diagnostics/bin/diagd

root 18318 8844 0 Jul 24 - 9:20 /usr/sbin/rsct/bin/ctcasd

root 19358 8844 0 Jul 24 - 34:55 /usr/opt/ifor/bin/i4llmd -
b -n weclwts -1 /var/ifor/llmlg

root 26490 8844 0 Jul 24 - 0:01 java —Xmx128m -
DMessagelLang=C -Ddisplay=nobel :0.0 ~DWINDOWID= =

DWEBSM_ALL_PERMISSIONS_FOR_SECURE=true com. ibm
.websm.refresh.WSMRefreshServer
root 29698 8296 0 Jul 24 - 0:22 rpc.ttdbserver 100083 1

psoll —efZ 15 Bo] AMgTOoRN AY ZTRAAS A3 RE TR
2o tigk HA R Y2EE Kol Frh 7|4 & e Fr g &
=o] ou= th53t .

UID : X2 M2 AfARe] A8} 1D

PID : ZT2A2e] Z2 A2 1D

PPID : AF9 @29 ZZ2A 2 1D

C : TEA2Y 2 =9 CPU A&

STIME : ZZAj20] Az Az

TTY @ T2AAE 93 Ao] L2dHolA

- o] ZrAAE AxEHoldd AduE] A d.

TIME : ZZ A Ao et = 4
CMD : AWY o] &S LtERWTE.
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[my_id@nobel my_id]$ ps aux

USER PID %CPU %MEM SZ RSS TTY STAT
root 516 16.1 0.0 12 15892 - A
root 774 15.7 0.0 12 15892 - A
root 1290 15.7 0.0 12 15892 - A
root 1032 15.6 0.0 12 15892 - A
root 1806 15.6 0.0 12 15892 - A
root 1548 15.5 0.0 12 15892 - A
root 12650 0.3 0.0 20 15896 - A
root 260378 0.3 0.0 7448 3556
Loadl_startd —f

root 6726 0.1 0.0 20 15900 - A
root 159010 0.1 0.0 4976 1848 - A
root 239508 0.0 0.0 13124 8828
root 6318 0.0 0.0 164 140 - A
/usr/sbin/syncd

root 10602 0.0 0.0 1968 708 - A
/usr/sbin/portma

root 198112 0.0 0.0 4528 1648 - A
root 3096 0.0 0.0 64 15936 - A
root 2322 0.0 0.0 12 15888 - A
root 1 0.0 0.0 1868 176 - A
root 0 0.0 0.0 16 15896 - A
root 260046 0.0 0.0 6608 4368 - A
=it

loadl 249336 0.0 0.0 4232 2344 pts/44 A
root 19358 0.0 0.0 4212 1516
/usr/opt/ifor/bi

root 9620 0.0 0.0 16 15892 - A
root 139562 0.0 0.0 524 428
/usr/lib/netsvc/

loadl 84638 0.0 0.0 3960 3948 - A
root 13936 0.0 0.0 20 15896 - A
root 267198 0.0 0.0 4324 1132
/usr/1pp/LoadL/f

root 10866 0.0 0.0 14328 2056
/usr/lpp/X11/bin

root 16038 0.0 0.0 2772 592
/usr/sbin/rsct/b

e940scs 200592 0.0 0.0 2320 2300 - A
root 15232 0.0 0.0 3320 1052
/usr/sbin/rsct/b

root 18318 0.0 0.0 2416 424

STIME TIME COMMAND

Jul 24 136812:10 wait
Jul 24 133703:08 wait
Jul 24 133337:48 wait
Jul 24 133178:12 wait
Jul 24 132494:49 wait
Jul 24 132084:19 wait
Jul 24 2942:51 nfsd

- A Oct 17 301:56

Jul 24 798:31 kbiod
Sep 24 158:39 nmon
- A Oct 17 42:59
LoadL_negotiat
or
Jul 24 321:37

Jul 24 292:43

Sep 11 124:27 nmon

Jul 24 190:24 gil

Jul 24 129:13 Irud

Jul 24 124:44 Jetc/init
Jul 24 59:55 swapper

Oct 17 6:43 LoadL_schedd|

Oct 23 3:16 xloadl
- A Jul 24 35:02

Jul 24 32:47 jfsz
- A Aug 01 12:38

10:29:44 0:02 ftpd -u 022
Jul 24 10:56 rpc.lockd

- A Oct 17 1:22
- A Jul 24 9:58
- A Oct 20 1:00

Oct 28 0:12 ftpd -u 022
- A Jul 24 9:29
- A

Jul 24 9:20
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/usr/sbin/rsct/b

root 164836 0.0 0.0 2604 2208 - A Oct 25 0:29
/usr/sbin/rsct/b

root 103140 0.0 0.0 2436 2268 - A Oct 29 0:07
/usr/sbin/rsct/b

root 91554 0.0 0.0 3260 3080 - A Oct 26 0:23
/usr/sbin/rsct/b

1002res 257288 0.0 0.0 2316 628 - A Oct 24 0:26 ftpd —u 022
root 9304 0.0 0.0 1652 524 - A Jul 24 5:23
/usr/dt/bin/dt1lo

root 10098 0.0 0.0 2360 684 - A Jul 24 5:13
/usr/sbin/cron

2ol BE mRAsd B AT A4 AFE
"

o
de 4 oo, o el o Wy Auol g s=e) o ged 2o,

PID : T2 A2 T2 A2 1D
GCPU © ZRAA AF o] Fo] TZA|ATL (PUS A& Al7he] WIRE o] e
S Z A 2T} (PUS A S AIZES T2 A0 AR ez 1ro] AatEn
GMEM : ZZ A 20 o3 AlgE A WEa b

S7 : T2 A|29 Fo] olm R F7](IKB ©¢])

RSS : EZA|xo] AA wWEa] 77)(1KB ©+9)

TTY @ Z2A=Z 93 Alo] oA

- o ZRAxE dadold duHel 9X g

? gEAA &S

i=e)
Number TTY W&

0 : kA &5
A A T

I:

o
N

N
AN
P

=
ofN
R

72



K@ ALE b5 AY Zads
STIME : Z2 A2 Az Az
TOE : T2 A et & el A7k
COMMAND : AW o] &2 Lhehuit,

W O AARoE grep WE T 3 AR AAIT

ZEa g RS gRlstr] f& @wol A&t S vt ek o]

Bkl o] (|)E dkaL, AFEA}F ofoltl & grepd] EU1E AREFH
oM 1 ARl YR TRAS Puu FEst] Hs) B 5 Aok,
[my_id@nobel my_idl$ ps -eflgrep my_id

my_id 61900 33154 0 Aug 13 pts/61 0:00 -ksh

my_id 75282 187294 0 13:42:10 pts/12 0:00 -bash

my_id 158514 234388 0 13:40:06 pts/6 0:00 —bash

my_id 190644 269678 0 14:19:51 pts/38 0:00 —bash

my_id 226304 190644 45 18:02:21 pts/38 0:00 ps —ef

my_id 241608 190644 0 18:02:21 pts/38 0:00 grep my_id

my_id 256078 75282 0 18:02:15 pts/12 0:00 ksh ./run.omp 2
my_id 259504 256078 240 18:02:15 pts/12 0:10 pi_omp

—

[my_id@nobel my_id]$ ps aux|grep my_id

my_id 259504 31.9 0.0 1440 1444 pts/12 A 18:02:15 0:23 pi_omp

my_id 226306 0.0 0.0 616 632 pts/38 A 18:02:27 0:00 ps aux

my_id 256078 0.0 0.0 636 668 pts/12 A 18:02:15 0:00 ksh ./run.omp
2

my_id 241610 0.0 296 304 pts/38 A 18:02:27 0:00 grep my_id
my_id 61900 0.0 1076 716 pts/61 A Aug 13 0:00 —ksh

my_id 75282 0.0 3388 3044 pts/12 A 13:42:10 0:00 -bash

my_id 158514
my_id 190644

0.0 3380 3036 pts/6 A 13:40:06 0:00 -bash
0.0 3388 3044 pts/38 A 14:19:51 0:00 -bash

O O O O O
O O O O O

6.2 nmon A&

mmon& AAZEOE A% AlAHS RUHYE 5 Y o}
o] e 0/Se] 7] 7| Ao E3to] H 2
73



A& dlof st Ao=Z AA IBM IBM Al&=®ldE A o] AX]7F o
gk, o] eSS AYPstr] el E 7rdSHA command lineol A nmon
Star Adgshd wHo,

[my_id@nobella my_id]$ nmon

B nobel.hpcnet.ne.k T
mmun v6f [H for help] Hostname=nobel1a Refresh=2.8secs 19:85.36

For help type H or ...
nmon -? - hint
nmon -h - full

To start the same way every time
set the HMOH ksh variable

statistics onfoff:

Long-term CPU Faster screen updates
Kernel Stats Slower screen updates
Adapters {disk only) = Uerbose hints

Hetwork = FRCA web cache
Top-processes {1, 2 or 3 - different data)

show only busy disks/processes

Memory

Disks
RS60808/pSeries
JFS

ESS Disks

h =more options

1% 6.1 nmon A3

5 HEH & FEW Hi, HEg

= mn, g2aas d, MEYIE n 58 724 d
CPU A&l digk ARE gRlsty] Hdl & FE2W vy 22 ol
HuHA dAgE (FAS0R CPUARE ol tigh ARE Al gRls) & &

3o,

o},
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E no Tl

ymon wé6f [H for help] Hostname=nobeldia
CPU Utilisation|
CPU User%
99.8
188.8
a.2
6.8
188.8
1688.8
16808.8
99.8
1688.8
16808.8
188.8
1868.8
1680.8
188.8
1868.8
1688.8

6. 8] UUUUUUUUUUULULUULULBUULUUUUUUUUUL LU UL UBUUBUUUU UL,
8. 8| UUUUUUUUUUULULUUUULBEULUUUUUUUUUL LU UL UBUUBUUUUULL
99.8|> |
99.7]> I
8. 8| UUUUULUUUUUULULUUUULBEULUUUUUUUUUL LU UL UBUUBUUUU UL,
8. 8] UUUUUUUUUUULULUUUULBEULUUUUUUUUUL LU UL UBUUBUUUUULU S,
8. 8] UUULULUUUUULULUULULBUULUULUUUUUUL U UL UBUUBUUUUUIU,
8. 8| UUUUUUUUUUULULUUUULBLULUULUUUUUUL LU UL UBUUBUUUUULU Y,
8. 8] UUUUUUUUUUULULUUUULUULUUUUUUUUUL LU UL UBUUBUUUUULU Y,
8. 8] UUULULUUUUULULUULULBUULUULUUUUUUL U UL UBUUBUUUUUIU,
8. 8| UUUUUUUUUUULULUUUULBLULUULUUUUUUL LU UL UBUUBUUUUULU Y,
8. 8] UUUUUUUUUUULULUULULBEULUULUUUUUUL LU UL UBUUBUUUUUL Y,
0. 0| UUUUUUUULULUULUUUULUULUUUUUUUULUUULUUUULUULUUUUULLY,
8. 8| UUUUUUUUUUULULUUUULBUULUUUUUUUUUL U UL UBUUBU U UL,
8. 8| UUUUUUUUUUULULUUU UL ULUUUUUUUUUL LU UL UBUUBUUUUULU S,
6. 0| UUUUUUUUUULUULUUUULUULUUUUUUUUUUULUUUUUUULUUUUULL Y,

1
2
3
3
5
i}
7
8

D ooooooooooooooo@
o oooooooooooooo o

87.5

a9 6.2 cpu AHEF A=
Hulg # AR 7|8 £ ¢ 58 3 t2

BEE o] = 5 Sdn.
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CPU User?
98.5
1668.08
a.a
8.8
1668.8
168.8
1668.08
1668.08
1668.08
1668.08
168.8
168.8
168.8
1668.08
1668.08
1668.08

L=I- =R = TNy Iy L B S P -]

87.4

Top Processes
FID %CPU
Used

168.2

188.3

1688.3

168.3

168.3

168.2

168.2

908

90.8

998

rm

Hostname=nobel1a Refresh=2.8secs 19:88.48

1)
=
o

DoDoDoDoDODOD @8 o @@ @@ e

8. 8| UUUUUUULUULUBUUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUUBUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
99.5| >
108.8| >
8. 8] UUUUUUULUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8] UUUUUUUBUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY S
8. 8] UUUUUUULUULULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUULUUBULLUULUULUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUUBUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUULUUUULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
. 8| UUUUUUULUUBULUUULUULUUUUULUULUUUUULUUUUUUULUULUUUY >
8. 8] UUUUUUUBUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY S
8. 8] UUUUUUULUULULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY S
8. 8] UUUUUUULUULULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUULUUBULLUULUULUUUUULUULUBUU UL U UUUUUULUULUUUY >
8. 8| UUUUUUUBUUBULLUULUUUUUUULUULUBUU UL U UUUUUULUULUUUY >

1
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

8.1

Processes=129 mode=3 (1=Basic, 2=CPU 3=Perf. w=wait-procs)
%ize Res Res Res Char RAH Faging Command

K Set Text Data I/0 Use io other repage
1181140 1181188 1968 1179148 a
1181464 1181424 1960 1179464
1611044 18388432 3136 18385296
1181456 1181416 1968 11792456
1181884 1181844 1968 1179884
1181884 1181844 1968 1179884
1180992 1188952 1968 1178002
1275140 286487984 3136 2B6LBLBLE
1180996 1180956 1960 1178996
4A6760 406892 3952 4A3B49
543120 4737596 3136 4734468

nobel32G_r.¥
nobel32G_r.x
8 11882.exe
nobel32G_r.x
nobel32G_r.x
nobel32G_r.¥
nobel32G_r.¥
8 11882 g
nobel32G_r.x
1914 .exe
8 118682.exe

2
2
a
a
a
a
a
a

a
-

I8 6.3 TEAMA AKX

o714 AFgE 7ZF 7] ol sldels ARE BT Aol dld on/off
719F e A& 3Hy] Wit I o T 7= FY FUH O ARE ®
AlatA] Al "k, S YollA & I ¢ Ee U gy o] 4] #
1=
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T

jmon wof Hostname=nobel1a Refresh=2.8secs 19:11.87
WIS  Processes=129 mode=3 (1=Basic, 2=CPU 3=Perf. w=wait-procs)
PID  %CPU Size Res Res Res  Char RAH Paging Command
Used K Set  Text Data I/0 Use io other repage

134632 108.3 1181464 1181424 1968 1179464 2% a a 8 nobel32G_r.x
182868 10808.3 4050568 4052688 3852 402148 a a 8 1914 exe
154394 1688.3 1181148 1181188 1968 1179148 a a 8 nobel32G_r.x
80302 1008.3 485760 L4B56892 3652 4LA384B 8 1914 exe

95882 1008.3 543128 4737596 3136 4734460 8 11882 _exe
97412 168.3 1181884 1181844 1968 1179884 8 nobel32G_v.x
123088 1088.3 1186992 11808952 1968 1178992 8 nobel32G_r.x
192894 188.3 2686652 19463124 1912 19461212 8 1783 .exe
178186 99.8 1181456 1181416 1968 1179456 8 nobel32G_r.x
68574 99_.8 1188995 11889556 1968 1178996 8 nobel32G_r.x%
1767084 99.8 1181884 1181844 1968 1179884 8 nobel32G_r.x
186218 99.8 211235608 14695444 3136 14692308 8 11882 .exe
177266 99.8 1181148 1181188 1968 1179148 8 nobel32G_r.x
185874 99.8 1279220 286492864 3136 286488928 a
152716 11272 9856 368 9496 0% LoadL_

19878 4188 14546 fug 7as a% isllmd

49082 28 18872 18864 8 0% 1rud

5168 16 18888 18864 16 a% =mgc

5418 16 18888 18864 16 0% netm

L6760 64 18928 18864 5b a% gil = TCP/IP

5934 16 18872 18864 8 0% wlmsched

647h 16 18872 18864 8 a% 1vmbb

6996 588 368 28 % qdaemon

7308 1884 592 24 a3 portmap

7568 168 188 4y 0% shlap

78086 164 144 L a% syncd

80898 1912 388 a 0% writesru

8278 28y 164 4 a3 s5a_daemon

8532 284 156 4 % ssa_daemon

g808 368 368 a a% biod

9886 3124 1484 728 0% sendmail

9302 10616 18864 0% j2pg
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7. CVS

7.1 CVS 270
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7.3 A A4 (Repository)

7.3.1 7|8

CVSE AR&3L7] el 7 WA 8 d& 7 Z2AES fdES A%
g A2 (Repository) ] A& Aoh= Bolth. AGAE e ol =

718k = 3l

$ cvs -d /system/center/zootun/cvs init

7|4 -de AR fAAE YEYE e #e A S
/system/center/zootun/cvs Lol A&AA7 wtEojx A H}, o] WHHE
3t /system/center/zootun/cvsit= T EZZE A7) ek

/system/center/zootun/cvs/CVSROOT Tl EZ 7} A EHA o] lﬂ ) & 2]
Stll=  oAy7x] A FdEol fASta A " AFA
(/system/center/zootun/cvs)9] AR FASE AL A2 d 38

o = o
= =2
o 3k5 o] HA5g WA A & A$ cvs FHE o]&3ok At

B cvs WHE Sl o]FoAX=d cvs HH 9

Usage: cvs [cvs—options] command [command-options—and-arguments]
where cvs-options are —-q, -n, etc.

where command is add, admin, etc.

where command-options—and-arguments depend on the specific command
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7.4.1 Ax ol &

BE (VS WHe A YAE dolok 34 4 Qlvh, A o
T} Zro] A Ao 99X E CVSROOT E7AHFE o] &3] AF2A} profile I}
A(.profile)o] Yo Ft}.

CVSROOT=/system/center/zootun/cvs
export CVS
=S export CVSROOT=/system/center/zootun/cvs

my
o
i
¥
30
i)

cshel 73 th=3t

setenv CVSROOT /system/center/zootun/cvs

7.4.2 T2 AE %73}

A =Ale] mE=7F 99X 3 o] /system/center/zootun/orig_srciE
gaego]la dA oS3 o] 2719 udo] o] g EZ e riil d}x}.

$ pwd

/system/center/zootun/orig_src

$ s

host.list parallel_pi.f

Aol A ZAEE WED o T HAL A7) FAAE inport
WEe AR imort WHel AEWS T 2ok Felw He o
WEe WA origsre HEolA Adalop a0 A9l o melolA
TN FehETof mhx] A F o},

$ cvs -d /system/center/zootun/cvs import -m “HA]A]" ZZAEO|E
vendor_tag release_tag
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MAAT & ZRAEE ASEA AFae 7S5 Ae WeS A
oFW Wk, (VS UL AT Wi WAAE =S stn g o
Wge Ashs wel oA 2 5 QJoms A4} sale WY gL v
of 3 do] 9% F 4 Atk A9 F BaE AT @AdgAE 8 o
Wb glome Agd B2 4 Fu Hb

$ cvs -d /system/center/zootun/cvs import -m "Starting para_pi project"
para_pi parallel_pi ver_1

N para_pi/host.list

N para_pi/parallel_pi.f

No conflicts created by this import

o] 714 CVSROOT7} /system/center/zootun/cvs® AAE o] Q7] wj&o
“~d /system/center/zootun/cvs” HF-2 AL IS o F-E
+ CVSROOT7} /system/center/zootun/cvs® A E o] vt 7Hgstes
shAlth.) . fle] WEow s (VS A4l para_piolghs HEEZZE A
dol L, o] ﬂ"'“EF/]Oﬂ host.list parallel_pi.f ¥Y4S AF3c}t. &=
g Ao & AR el 7t gpde] B AR E VHEHA "Hu. =9
o= mAIA A ZF 2kle] gHRo] e N RS sdo] Frhd AL
SRl Cias

A OUS Adaed Agohn b el o o4 84 deEe g

AR AT A AAgEe] 9t HAES A4 oS

Aestad s FAEL (5 AFRNA BIEA F o] HAES ol
o
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7.4.3 Z2AE 73}

7.4.3.1 ZAFF7 AA

2Ads Azl fsiA e S vhetiE WA st Agste] HAES)
E T A AY bl desith. AL e FAES B9 Uik
2 F7He v WH@ o] checkouto]th. myworkelghE THEHE wHE
o] SollA WA HE para_pis checkout(Z2 co) WHoz B By s
I 2o

$ pwd

/system/center/zootun/mywork

$ cvs checkout para_pi

cvs checkout: Updating para_pi

U para_pi/host.list

U para_pi/parallel_pi.f

$ 1s

para_pi

$ cd para_pi

$ 1s

CVS host.list parallel_pi.f

91t o] CVS A4 = H parapidhe HEEZF 228w o] ¥
EgE A¥Ed Z2AES 273Yd fdEe] agE 5o deS ¢
Ttk Eme F714 Cvszte " g7 AdEe] e o] tHEE
ol A}d=S #ejdted 2o ARE S 4 A5 A, HFF
29 912 T WgEo] 7IFHl Atk AHEAES AR A

3% parapigt= A4 bl A st E5S FAsAY fulclEE & F

ol% T Agam AREW H Rolt

3
ON

I
N

4

10

A2, A%

o
[-‘\J

],

6=

ol

7.4.3.2 9 NE& AA(commit)
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olAl AAdHE Y Tl FFES AlFE 4t} parallel_pi.f 3¢

g 0w} Pol #4F T AP HES HA,
pi_sum = 0.0d0
do 20 1 = myid+l, n, numprocs
x = h * (dble(i) - 0.5d0)
pi_sum = pi_sum + 4.d0/(1.d0+xx*x)
20  continue
pi_sum = 0.0d0
c$omp parallel do private(i,x) reduction(+:pi_sum)
do 20 1 = myid+l, n, numprocs
x = h * (dble(i) - 0.5d0)
pi_sum = pi_sum + 4.d0/(1.d0+x*x)
20  continue
Z parallel_pi.f FdoA mpiz HHFFH FHo| F7F=  openmp
directived AF&3t F-HHxe WHS}E A L&3lo] hybrid T2 W2

o ol AW ¥ AP sH wa gz gt g9 We
Agzel AFsE Ak, 9 Age Agrd Agse 33

commit ] t}.

Az

$ cvs commit —m "openmp directive was added" parallel_pi.f

Checking in parallel_pi.f;
/system/center/zootun/cvs/para_pi/parallel_pi.f,v <—— parallel pi.f
new revision: 1.2; previous revision: 1.1

done

o] W#H o7 parallel_pi.f¥ “openmp directive was added” | A] X]

o A Agae] AgA. 2k A o] parallel_pi.f7h §lo]
A% AE s 05 2 o 91 WA WES sholste] AAlehE ALgA)
Qe AL Al E 5w sg Age. &9 4%E n

[o

mlo m
2
oN

3:;
m9



1.2
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1.10]a1, A= A4 parallel_pi.f

CVS7F Absoz Zo

supe} o}
J4 el ow Ao,

3]
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# 2l parallel_pi.f
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=
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7.4.3.3 A2 99 wo} 2 7| (update)

£ AHe

% Yy

A}
=,

A4e e

]

L=y
AR

el

&

ol

N

Aol

3l checkout

739~ checkout ™
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2oyl T Eg oA o

}L \Q__T;]—-
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old 7% update WHE ALE

Q)
=
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Fa CVSell A= 3t

S
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$ cvs update

cvs update: Updating .

A Tl ol A

A A ek g

1

o
v

N

],
parallel_pi.f J4d& A

S5t ol

<ol update

s
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$ cvs update
cvs update: Updating .
M parallel_pi.f

parallel_pi.f7} A4 Jd= AF}
de(Modified) ZH s Holsd. =
A debdls o NS WA ZAsH |
Bl A e RSl FYs

FE?S]— 6:];]] XLH =
ot Ao} a2 MAse Arol ALAS W, FL AEA A4

Ak Alol e A
Zkell A parallel_pi.fE EeEo] o=

A5 vhgat gol Ad 2 Aot}

time2=rtc()
write(6,%) 'Elapsed time = ', time2-timel

———————————————— > Standard output ©] my rank & Z¥3=F;
time2=rtc()

c my rank added
write(6,*) 'my rank = ',myid, 'Elapsed time = ', time2-timel

$ cvs commit -m "my rank was added in the STDOUT" parallel pi.f
Checking in parallel_pi.f;
/system/center/zootun/cvs/para_pi/parallel_pi.f,v <-— parallel_pi.f
new revision: 1.7; previous revision: 1.6

done
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ol AFstol A ALEAF ApAle] d &Y Q0 B 24 FIblA sLs
parallel_pi.f JdS EHEY o]|F &
S 2 HARZE BHo]FA 2 Aot}

time2=rtc()
write(6,*) 'Elapsed time = ',time2-timel

———————————————— > Standard output o my rank & ZH3}EF F=

time2=rtc()

c my rank added
write(6,*) 'my rank = ', myid
write(6,%) 'Elapsed time = ', time2-timel

$ cvs update

cvs update: Updating .

RCS file: /system/center/zootun/cvs/para_pi/parallel pi.f,v
retrieving revision 1.6

retrieving revision 1.7

Merging differences between 1.6 and 1.7 into parallel_pi.f
rcsmerge: warning: conflicts during merge

cvs update: conflicts found in parallel_pi.f

C parallel_pi.f

A% parallel_pi.f 39S A9} Bo] %

S ¥AEHAA S upAA "ok oA E‘r’\] B=f
parallel_pi.f3dS do] B oJyi FEo] AAHAEAE &
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time2=rtc()
<<<<<<K parallel_pi.f

c my rank added
write(6,%) 'my rank = ', myid
write(6,%) 'Elapsed time = ', time2-timel
c my rank added
write(6,*) 'my rank = ',myid, 'Elapsed time = ', time2-timel

SSSS>>> 17

<<<<<<<s} >35> Afol7} FEo] ol Riolh, 1 BEe v ¥
FROR Uy, ======= o] U7X7} @A ATl A= A )
golit, 1 olF7h Agadl = el ygolth AFEAE o]d
A= T 2E QA % ua 2 A48 1 F A comitd 3 F

7.4.3.4 549 F7}/2 A (add/delete, remove)

A F AR BdS FUEAY AT A addet delete F&
Abggtth. dAAl AdFgrel A run.sh olEhE A} FE

CVSell F7Fetarzat & 49 WA run.sholghs & A

A% § ohat ol shd €t

$ cvs add run.sh
cvs add: scheduling file “run.sh' for addition
cvs add: use 'cvs commit' to add this file permanently

ZYRE] gl%o] add WHWORE A G4l run.sholgHs FHdo] A
712 &3 commit WHES F8E] Fofof ). add HHS ©A commit
BAlol run.she F7FsoF dtteE AL V=S T2 Aot oE

update MEH o 2% gelo] 7t53it),



$ cvs update
cvs update: Updating .
A run.sh

F7hd g ovlete Aladded) S FEASH €. comit HEHE o]

&3t run.sh A& Aol Age) 2 v 2o

$ cvs commit —-m "new file(run.sh) added" run.sh

RCS file: /system/center/zootun/cvs/para_pi/run.sh,v
done

Checking in run.sh;
/system/center/zootun/cvs/para_pi/run.sh,v <-— run.sh
initial revision: 1.1

done

o5 T E 2 ¥l A updateE SHA HE thS3F o] £ ETHA
run.shit o] A71A =},

$ cvs update

cvs update: Updating .

U run.sh

$ 1s

CVS host.list parallel_pi.f run.sh

delete(Z2 remove) WHS &3 LS A LA - addet
H|s2&bA] =33k ©t}h, run.sh LS 24 stuat & A9 WA A
2 FA A run.shitd S AHAISE & delete(Z2 remove) WHS 53

SFal commit HHS AsstA ),

L
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$ rm run.sh

$ 1s

CVS host.list parallel_pi.f

$ cvs delete run.sh

cvs remove: scheduling “run.sh' for removal

cvs remove: use 'cvs commit' to remove this file permanently
$ cvs conmit -m "run.sh file deleted" run.sh

Removing run.sh;
/system/center/zootun/cvs/para_pi/run.sh,v <-— run.sh
new revision: delete; previous revision: 1.1

done

7.4.3.5 A4 715 €4 (log)

Cvsel =z W8S = comit HWHS

=
log BHES ALg3H Fv). parallel_pi.f T oj

8o wux 949
e oW e gol FAsw Aok

$ cvs log parallel pi.f

RCS file: /system/center/zootun/cvs/para_pi/parallel pi.f,v
Working file: parallel_pi.f
head: 1.7
branch:
locks: strict
access list:
symbolic names:
ver_1: 1.1.1.1
parallel_pi: 1.1.1
keyword substitution: kv
total revisions: 8; selected revisions: 8
description:

revision 1.7
date: 2004/05/07 01:38:31; author: zootun; state: Exp; lines: +2 -1
my rank was added in the STDOUT
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revision 1.2
date: 2004/05/04 02:08:27; author: zootun; state: Exp; lines: +1 -0
openmp directive was added

revision 1.1

date: 2004/05/04 01:46:34; author: zootun; state: Exp;
branches: 1.1.1;

Initial revision

revision 1.1.1.1
date: 2004/05/04 01:46:34; author: zootun; state: Exp; lines: +0 -0
Starting para_pi project

comitg AT wetch o] P WA Bakst Az, 4G id
WA ol /% Hel gl AL o & ek olEA log WY
At ow Ae PeA % 5 Ak o] /B0 F @

t}.
A 2 F1rol FA e B A ggat go] Fie Fd

$ cvs update -r 1.2 parallel_pi.f
U parallel_pi.f

ol log W#He Aol A= W& F revision 1.20] 3=
parallel_pi.f F9L @A) 2 F7hol| 71x 97 A, ol &4 w0
A5 =Ago] Wb BAE ALY A BA BB Solrbazl & A
§ &8l ol8E & gler] of mR CVse] FH3 AT shtetar o
ATt

Zk31 http://home.bawi.org/~minskim/moin.cgi/CVS%20%ECHS2%ACRECHIABAI<
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