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Xprof: Hardware (CPU) performance

MPI|_ Trace: Message-passing performance



Subroutine + line level profiling.

Using the IBM compilers, compile and link: -g —pg -qfullpath

The -g option can be used along with optimization, but sometimes the
actual parent or grandparent may be off a line or two.

Run as usual.

Generates output files called gmon.out.0....n-1

Xprof a.out gmon.out.0



Xprof: Main Display

> Xprofiler v1.1 - IBM POWER Parallel System
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Xprof: Flat Profile

Menu Report provides usual gprof reports plus some extra ones

e Flat
. < = b
Profl Ie » Flat Profile = O]
File Code Display Utility Help |
° Ca” cunnlative zelf zelf total
Ftime seconds  =seconds calls m=sfcall mnsfcall name
p 62.9 15.64 15.64 1 15640.00 15650.00 .main [11]
PrOflle 0.2 24 .85 0.04 .durand [7] durand , £
0.0 24.86 0.01 28 0.36 0.36 .Furite_unlocked [9] RV SOV OV SOV SOV
0.0 24 .87 0.01 .dgetmo [12] dgetmo, £
H 0.0 24.87 0.00 55 0.00 0.00 .leftmost [13] oo d A S
[ ]
Funcuon 0.0 24.87 0.00 43 0.00 0.00 .splay [14] RV SOV OV SOV I
0.0 24.87 0.00 35 0.00 0.00 .malloc [15] RV SOV OV SOV I
|r](j€3)( 0.0 24.87 0.00 35 0.00 0.00 .malloc_y [16] ch e d ot
0.0 24.87 0.00 32 0.00 0.00 .free [17] RV SOV OV SOV I
0.0 24.87 0.00 32 0.00 0.00 .free_y [18] RV SV OV SOV Y
H 0.0 24.87 0.00 28 0.00 0.36 .Purite [8] RV SV OV SOV Y
° FunCtlon 0.0 24,87 0.00 28 0.00 0.00 .memche [19] R SOV OV SOV Y
0.0 24,87 0.00 16 0.00 0.00 .rightmost [20] R SOV OV SOV Y
Ca” 0.0 24.87 0.00 10 0.00 0.00 .mtdsgmm [21] mtdsgmm,c
0.0 24,87 0.00 10 0.00 0.00 .splint [22] e d e d S
Summ a 0.0 24,87 0.00 10 0.00 0.00 .syncthreads [23] mtdsgnm.c
r)/ 0.0 24,87 0.00 9 0.00 1.11 ._dopent [10] e d S
0.0 24.87 0.00 9 0.00 0.00 ._xFlshuf [24] RV SOV OV SOV SOV
. 0.0 24.87 0.00 9 0.00 0.00 ._xwrite [25] RV SOV OV SOV SOV
° L|brary 0.0 24.87 0.00 9 0.00 1.11 .printf [11] RV SOV OV SOV SOV
0.0 24.87 0.00 9 0.00 0.00 .time_base_to_time [26] RV SOV OV SOV SOV
. g ;
Statistics B . -
Search Engine: (regular expressions supported)




Xprof: Source Code Window

Source code

> Source Code for mtdsgmm.c =10O] =]
window displays File  Grility Help |
no, ticks
Source Code line per line source code -
Y
: : . 202 7% -—-z/
Wlth tlme prOﬂIe %gi ;* use 2x-unrolling of the outer two loops *;
o ——
H 1 —_— 205 4 £ (i=il; iCiO+i=z-1; i+=2)
(in ticks=.01 sec) 50¢ or (R0 idGeist v
207 8 for (j=j0; J<j0+js-1; j+=2)
208 {
209 1 t11 = clizn+jl;
210 5 t12 = cli=n+j+11;
211 5 t21 = cHnB*m%];D]
212 19 t22 = i+1)%nt (j+ s
AcceSS 213 for (k:k[]} k(k_gi-kg‘ k++) Y
217 229 t21 = t21 + al(i+1)&n+k]l=bt[je=n+k];
° SeleCt funCtlon gg 144 ) €22 = t22 + al (i+1)en+kIwbtl (G+1)Envk];
. . . 220 7 cEi*m-.j] T t11;
221 izn+ j+1] = t12;
in main display 555 3 CEeivtimmd]  Bo1s
223 5 clGi+D)=ne (§+1)] = t22;
224 3
225 for (j=j; J<iO+js; j++)
« = context menu 2 o (i ez g J
227 t11 = clizn+jl;
228 t21 = cl(i+1)=n+jl;
H 229 £ (k=k0; k<kO+ks; k++)
« Select function 230 e ®
231 t11 = t11 + alizn+k]abt[jen+k];
H H 232 t21 = t21 + al(i+1)&n+k]l=bt[j=n+k];
in flat profile 2 o s
234 clizntjl = t11;
232 N clCir1d)=n+jl = t21;
H 23
« > Code Display 237 } i
= ]
° 9 ShOW Sou rce Search Engine: (regular expressions supported)
thsub
Code




Xprof - Disassembler Code

— =
File Help
no, ticks
address per instr, instruction assembler code source code
10002E18 81 FCC4287C fims  6,4,1,5 =
10002E1C 64 CCF70008 1fdu 7. 0x8(23) POLD(I,J) = P(I,J)+ALPHA%(PNEH(I, J)-
1000ZE20 187 C30C0008 1fd 8, 0x3(12) =
1000ZE24 53 C3750008 1fd 11, 0x8(21) UOLD(I,.J) = U(T, J)+ALPHA®(UNEW(I, J)-
10002EZ8 B9 FD635824 fa 11.3,11
1000ZEZC 63 FDZ283387C fnm=s 2.8,1.7% POLD(I,J) = P(I,J)+ALPHA®(PNEW(I, J)-
10002E30 4 DD5SBOOOE stfdu 10, 0xB(27) UCI,J) = UNEM(TI,.J)
10002E34 C3540008 1fd 10, 0xZ (200 YOLD(I,J) = ¥(I,J)+ALPHA®(¥YNEM(I, J)-
10002E33 113 FCCA30234 fa 6,10,6
1000ZE3C 27 CE7GDODE 1f£d4 3, 0x3(22) POLD(I,J) = P(I,J)+ALPHA®(PNEW(I, J)-
10002E40 a7 FDEO12FA fma 12,0,11,2 UOLD(I,J) = U(I, J)+ALPHA=(UNEM(I, J)-
10002E44 35 DCEI0O0E stfdu 5, OxE(25) ¥(I,J) = ¥NEMWI(I,.J)
10002ZE48 4 FC634824 fa 3.3.9 POLD(I,J) = P(I,J)+ALPHA=(PNEH(I, J)-
1000ZE4C 12 CD530008 1fdu 10, DxB (26) UOLD(I,.J) = U(T, J)+ALPHA®(UNEW(I, J)-
1000ZE50 62 FCCOZ1BA fma 6,0,6,4 VOLD(I,J) = ¥(I,J)+ALPHA=(¥NEH(I, J)-
10002ZE54 36 CB5B0O00E 1fd 2, 0x3(27) UOLD(I,.J) = U(T, J)+ALPHA®(UNEW(I, J)-
1000ZE58 244 DCECOODE stfdu 7, 0xE(12) P(I,J) = PNEHWI(I,.J)
1000ZE5C 28 FDOO40FA fna 8.0,3.8 POLD(I,J) = P(I,J)+ALPHA®(PNEW(I, J)-
10002E6D Cg330008 1fd 4, 0x8(25) VOLD(I,J) = ¥(I,J)+ALPHA=(¥NEH(I, J)-
10002E64 316 DCD40008 stfdu 6, 0xB(20)
10002E68 29 FC62507C fnms 3.2,1,10 UOLD(I,J) = U(I, J)+ALPHA=(UNEH(I, J)- 7
i~ ] -
gearch Engine: (regular expressions supported)




Message-Passing Performance:

MP_Profiler Library

MP_Profiler

Module load mpi_profile
Link in Environment variable: KSL_MPITRACE_LIB



Example of domain decomposition
with single master 1/O

MPI_Camrn_rank

Swapping halo cells Single node file output

9




Single node serialisation

< Events | H @ w

Using master to groups of workers. Time is along the x-axis and

each row 1s a different MPI task. The master node is the bottom row



Remember when Using Xprof / MPl TRACE

Using the IBM compilers, compile and link: -g —pg —qfullpath

Module load mpi_profile
Link in Environment variable: KSL_MPITRACE_LIB

Optional run-time environment variables:

-env "TRACE_ALL EVENTS=yes TRACE_ALL_ TASKS=yes
SAVE_ALL_TASKS=yes”

To visualise:
Xprof a.out gmon.out.0
traceview.x events.trc

addr2line -e a.out hex_instruction_address



Questions
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