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IBM HPC Toolkit - Integrated Picture and dimensions
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IBM HPC Toolkit

An integrated framework to assist application performance tuning

Coding & Analysis | Launching & Monitoring

Parallel Application
Development Process

..........

Performance Tuning

Debugging



The Performance Pie

Perforrnance
Dirnensions

CPU Performance

MPI Performance

Threads Threading Performance

/O Performance




IBM HPC Toolkit — usability and features

= HPCT - RemoteSystemsTempFiles/K175F2P0:

Jiclenlor o e )

D.POK.IBM.COM /| Hnme[(hirin:ji/benmmirk[sapm14.7.05/main.f - Eclipse SDK

(7 openinay 2\ C 0pen Peformnce Dta (i)

1Bejoc |

=0yt [Cibdyst (B manf ™\ [lspomf_ | Etim

integer*4 MPT_VERSION,MPI_SUBVERSION
parameter {MPI_VERSION=1,MPL_SUBVERSLON=2)

integer*4 MPI_ERR_DIMS,MPI_ERR ARG, MPL_ERR_UNKNOWN
1nteger*4 MPI_ERR TRUNCATE

S0 70 [ cpee[= o i1

v [ runhyd3f
calchydz
calchydy
calchydx
runhyd

v [ cioc
binwrite
changedir
binread
munam_khw
imread
rsclose
rsopen
brickwrite

v [ bdrysf
zhdrys
ybdrys
bdrys

v [ mainf
idumpbob
glblmax
deltat

integer+4 MPI_ERR_UNSUPPORTED_DAT AREP
integer+4 MPT_ERR_UNSUPPORTED_OPERATTON

integer+4 MPI_ERR_NO_SUCH_FILE,MPL_EFR FILE EXISTS
integer+4 MPI_ERR_BAD_FILE

integer+4 MPI_ERR_READ_ONLY ,MPI_ERR_FILE_IN_USE
integer+4 WPI_ERR_DUP_DATAREP
integer+4 MPT_ERR_CONVERSION, HPT_ERR 10

integer+4 MPT_ERR_RMA_SYNC, MPI_ERR_NO_MEN
integer*a MPI_ERR KEYVAL
integer+4 MPI_ERR_LASTCODE

integer+4 MPI_SUCCESS,NPI_EFR BUFFER, MPI_ERR_COLNT , WPL_ERR_TYPE
integer+4 MPT_ERR TAG,MPI_EFR_COMM, MPT_ERR RANK,MPT_ERR REQUEST
integer+4 MPI_ERR_ROOT,MPI_EFR GROUP, MPI_ERR_OP, MPI_EFR TOPOLOGY

integer+4 MPI_ERR_OTHER, MPI_ERR INTERN, NPI_ERR_IN STATUS
integer+4 MPI_PENDING, MPI_ERR PENDING, MPI_ERR_INFO_KEY
integer+4 MPT_ERR TNFO_VALUE, MPT_ERR_TNFO_NOKEY,MPT_ERR TNFO
integer+4 MPI_ERR_FILE,HPI_EFR NOT_SAVE,NPI_ERR_ANODE

integer+4 MPT_ERR ACCESS,MPI_ERR_NO_SPACE,MPI_EFR QUOTA

integer+4 MPI_ERR WIN,NPI_EFR BASE, MPI_ERR_SIZE,MPI_ERR DISP
integer+4 MPI_ERR_LOCKTYPE, MPI_ERR ASSERT, NPI_ERR_RMA_CONFLICT

paraneter (MPI_SUCCESS=0,MPI_ERR_BUFFER=50,MPI_EFR COUNT=51)
parameter (MPI_ERR_TYPE=52,MPI_ERR TAG=53, NPI_ERR_COMM=54)
narameter (MPT FRR RANK=SS.MPT FRR REOLFST=5A.MPT FRR ROOT=57)

IBM System p, Blue Gene L/P,
System x, Hybrid

AIX and Linux

/Operates on the application binary
and generate results in terms of
source level symbols, with full source

code traceback capability

~

[

. J

Presents the results in an easy to use
and intuitive GUI




IBM HPC Toolkit Components

HPEC
. Toolikii

HPM

Visualization

Hardware & | Eclipse Plug-in,
Performance | PeekPerf,

Monitoring ‘ . | '. Xprof

Profiling MPI Profiling il 1/O analysis

calls openMP | ~and
optimization

' directives ' i




Birleiry
Insirugrericion of Ecliose Pltiefla)
Profile Library calls | PeedEEiipddie

One or more . .
Rendering runtime

erformance metrics Running the L)
: instrumented binary state within a

can be chosen for a oroduces profiling visualization of the
desired region of code results workflow control flow




Utilizes Performance Counters — HPM: Hardware Counters Examples

(special purpose registers built into . ¢yejes
the processor to store the counts of .

CPU Performance - HPM module

* Useful derived metrics
Instructions

instructions v'Float point rate (Mflop/s)
+ Integer instructions i::UTpu:_atm" '"tTnﬁg.?'t
Facilitates low-level performance nstructions perfoadistore
s g . P * Load/stores v'Load/stores per cache miss
analysis and tuning - Cache misses v'Cache hit rate
. TLB misses v'Loads per load miss
Branch taken / not v'Stores per store miss
- Branch taken / no v -
Updated at each cycle and low taken Loads per TLB miss

v Branches mispredicted %
overhead + Branch mispredictions



CPU Performance

Instrumented section: 7 - Label: find_my_seed
process: 274706, thread: 1
file: is.c, lines: 412 <-= 441
Context is process context.
No parent for instrumented section.

libhpm v3.2.1 (IHPCT v2.2.0) summary
HHHERE Resource Usage Statistics #aBRE#

Total amount of time in user mode
6.732208 seconds

Total amount of time in system mode
5174914 seconds

Inclusive timings and counter values:

Execution time {wall clock time)  : 0.000290516763925552 seconds

Maximum resident sef size 12184 nit | — - = =)
Kb}f[eg Ov :F{i Eie —Metric Option
a File 5 T - "
Average shared memory use in text segment e swim_or | 7 swim_omp | calot f | cac2 | caled! | o
= Label ExcSec | IncSec | Gount * VOLD(NTN2). POLDNTNZ), e
1??12 KWEE*SEC P'll ExcSe | [y 4 _-' .-;: ” 2 EulfNEI,P}zT,éU(NIL,Ngj Al * IncSac
: ; loop300 4572 © Z(NTNZ), HNTNZ), PSINT N2
Average unshared memory use in data segment : vl o] LN g FPUNEHIANEFMD PM_FPU_FDIV
61598 K o Ph locp 100 3071 co;:fs i% N3 me COMMON /CONS/ DT, TOT OX, DY A ALPHA [TMAX MPRI|  PM_FPU_FMA
E5°5eC =) i 1038 |lcors s Bl v i NP1ELPITPIDIOJPCF PM_FPUOFIN
Number of page faults without /O activity - 13829 Ca2 1013 lypiCaict sart 1003 1003 2400 Vg oite, s e i PM_FPU1_FIN
Py fauits with 110 activi 0 Ph MPI Calo| start 1008 |ivip| Calcp start0528 0528 2400 | - e
um ro F_IagE El Wi d Wt}‘ - Ph = Metric Broswser: Loop 300 [] pM:FPU__STF
Number of times process was swapped out 0 ol Close | Meric Optens | Preision | iR
- . Mode ' | Thread | Gount | ExcSec | IncSac [U time [Usa rate [ () 1S [MPS [Hw FPiCye [inenis [M Fipe [1pc [Miiois [wrips [wiips [Fia % [Corp nt S
Number of times file SYStE'm perfﬂrmﬁd INFUT -0 0 3 2388 4538 4538 3923 80405 560056261855 0116 2. BeflRE 129547 58986 129847 Bl 0 p]| aleld LOb
- ; 0 0 2088 4572 4572 4378 95763 GUBAIAZEAZT 0107 fSF0M 133 007 60B 234 132,007 60 17 U ime
Number of times file S}fSt'E'fTI performed OUTPUT : 0 Ut 0 2 0B 4540 4540 4365 95970 500018255241 0104 1 120 663 599896 120 689 ¢ i Vi
0 1 2308 457 4547 4308 94750 500004 25010 0105 ] 12 728 589837 120.728 6000 i
MNumber of IPC messages sent 0 1 2 230 4534 4534 4398 96999 500044253123 0103 ] 130088 580855 130088 Eo 0 1|r (LS
Number of IPC messages feceived 0 MBS == s e T
. 1 2 1 1. . it 134308 121 . 244 133.782 BOOH 1
) A Ine |3 238 4503 4503 3597 79.196 560062317348 0128 B 130469781 1304 6 11" HW FPICye
Number of 5|gr|3|5 delivered 0 2 0 238 458 4538 3777 63218 608448 31201 D124 4,000 608262 134000 B0 010 Il e
. Al 2 2 23B 452 452 4313 95364 803257 062 0105 0431 58085 130431 i [P
- : 2 3 28 4R 4 4307 95265 599.9852:8863 0105 0482 589,908 130482 & 1" MFi
Nummr Df _vuluntary [:m'ltext mt{_j-les : 233 A.Il i 1 2388 452 452 435 98222 S8RO43 255 B14 0104 12 130 466 588 767 130 466 'SBT 1 e |p:: i
- EBEI - 3 3 2388 4487 4487 4193 83453 571551 280 BEF 0105 o 127.362 571374 127362 BOO1 1
Number of Wﬂumﬂf’f context switches - All 3 1 2B 4@ 45L 4365 96951 599837264190 0104 B 151,000 56676 131008 b ] Mg
X 3 2 MR 443 4483 4090 G203 571 SEE263BEL 0108 127445 57138 127,445 © i )
FI\ 3 0 2398 4S50 AS06 3027 87154 59004260852 0118 34130901 589856 130801 E 0 1|" WHhips
#HEHE End of Resource Statistics #H8R5E ) Tiini
Yo | ] O TINUE e —— " FMA %
| L I stop A0+ormp aad ] * Complnt




MPI Profiling

Profiles MPI calls using the PMPI
interface

Start / stop timer

PMPI equivalent function

MPI Function #Calls Message Size  #Bytes Walltime
MPI_Comm_size 1 (1) 0..4 0 1E-07
MPI_Comm_rank 1 (1) 0..4 0 1E-07
MPI_lsend 2 (1) 0..4 3 0.000006
MPI_lsend 2 (2) 5..16 12 1.4E-06
MPI_lsend 2 (3) 17 ... 64 48 1.3E-06
MPI_lsend 2 4) B5 ... 256 192 1.3E-06
MPI_lsend 2 (5 257 .. 1K 768 1.3E-06
MPI_lsend 2 (8) 1K ... 4K 3072 1.3E-06
MPI_lsend 2 (7) 4K .. 16K 12288 1.3E-06
MPI_lsend 2 (8) 16K ... 64K 49152 1.3E-06
MPI_lsend 2 (9 64K ... 256K 196608 1.7E-06
MPI_lsend 2 (A) 256K ... 1M 786432 1.7E-06
MPI_lsend 1 (B) 1M ... 4M 1048576 9E-07

MPI Function
MPI_Irecv
MPI_Irecv
MPI_Irecv
MPI_Irecv

MPL_Irecv
MPI_Irecv
MPI_Irecv
MPI_Irecv
MPI_Irecv
MPI_Irecv
MPI_Irecv
MPI_Waitall

MPI_Barrier

#Calls

[N TR S S N T S B S B S ]

[N T S T S T (S ]

1

21 (1)

5

(A)
(B)

(1)

Message Size

0..4
5..16
17 ... 64
65 ... 256
257 ... 1K

1K ... 4K
4K ... 16K
16K ... 64K
64K ... 256K
256K ... 1M
1M ... 4M
0..4

0..4

#Bytes
3
12
48
192
768

3072
12288
49152

196608
786432
1048576
0

Walltime

4.7E-06

1.4E-06
1.5E-06
2.4E-06
2.6E-06

3.4E-06
7.1E-06
2.23E-05
9.98E-05
0.00039
0.000517
1.98E-05

7.8E-06



MPI Profiling

MPI Routine #calls avg. bytes time(sec)

MPI_Comm_size 3 0.0 0.000

MPI_Comm_rank 12094 0.0 0.016

MPI_Send 19575 11166.9 13.490

MPI_Isend 910791 5804 ,2 9.216

MPI_Recv 138173 2767 .9 73.835

MPI_Irecvy 784936 15891 .6 2.407

MPI_Sendrecy 894809 352.0 88.705 Call MPL_Send

MPI Wait 16537375 0.0 288. 049 PMPT_Send
MPI Waitall 44042 0.0 25.312

MPI_Bcast 464 41936.8 e~ Bl Coll MPT_Bcast MPI_Bcast
MPI Barrier 1319 0.0 34.206 .
MPI_Gather 63 16399 .1 Pl User Program MPT Library
MPI Scatter 6 17237 .3 0.532

770.424 seconds.
1168.662 seconds.
1160.960 seconds.
(0.620 seconds.
68364 KBytes.

total communication time
total elapsed time

user cpu time

aystem time

maximum memory size

]

1]

To check load balance : grep "total comm" mpi_profile.*



MPI Trace

Captures timestamped data for MPI calls
Provides a colour-coded trace of execution
Provides source traceback

Useful in identifying load-balancing issues

:S Ferformance Data = Tree View [ — MPT Trace Yies

Load Trace | Push Left Push Right | Zoom In H Zoom Out H Restore Horizontal | Zoom In W Zoom Out ¥V Eestore Vertical

L )
[ )
"
< ]

Zoom 3 1,00(6,63s)

MPI_Waitall

[w]

[

-

v

[w]

[w]

[w]
MF
v

vl P

I~ e

::lll'—-ll'—'-




OpenMP profiling

Uses the POMP OpenMP Monitoring
Interface

Groups of events identified for profiling:

OpenMP constructs and directives/pragmas
OpenMP API calls
User functions and regions

Generates profile describing overheads
and time spent by each thread in:

Parallel regions
OpenMP loops inside a parallel region
User defined functions

Profile data is presented in the form of
an XML file => can be visualized with
visualization utilities

* k%

%k
*k*k
* k%
* kK

*k*k
¥ k%

%* %%

* %k

* %%
*k*k

POMP_Init();

{ POMP_handle t pomp hdl = 0;
int32 pomp_tid = omp get thread num();
POMP Parallel enter (&pomp hdl, pomp tid, -1, 1,
"49*type=pregion*file=demo.c*slines=4,4*elines=8,68**") ;

int32 pomp tid = omp get thread num();
POMP Parallel begin(pomp hdl, pomp tid);

POMP Parallel end(pomp_hdl, pomp tid);
POMP_ Parallel exit(pomp hdl, pomp_ tid);

}
POMP_Finalize() ;



OpenMP profiling

 peekperf =
FEile Tools
main f !} maing | runhyds |
Label | count |Exct Time [incl. Time | %Total Overhead | %Imbalance |4 Eénui i Mg MACLER TIog eyl oG TREDa )
544638 8. 41e-05 6.3e-05 12
B 13.3219 g 0.005431 8.4630 2
LIoop_852 10 12.854 12,854 0.005178 52,5563 17 2
| loop_549 10 123907 123907 0.00S676 asenes 21| | CESmpdo schedulestaic)
- loop_1685 10 123036 12.3036 0.005682 62,1319 16
L loup_1408 10 118975 118975 0.005578 96,0545 19
- loop_1934 10 101843 101843 0.006926 41.4339 13
loop_730 1 0522151 0522151  0.013839 37576 D o e ;
Iun:_1 666 1 0485633 0485633  0.00896 36,8549 04 s a0y e g Jcaiin. poiliat et
- loop_1623 1 0039318 0039318  0.596515 279627 0. & Irecﬂ1r§r°1=h;'eq'u) and:  (fageqMyhen
L loop_1379 1 0.031769 0031769  0.198128 13.846 0.0
| func_rdparam_174 1 001605  0.01605 0 i 0
e ot call bdrysibr{dddo, nz, nx, ny, 5
- loop_855 1 00133068 0013306  0.224878 342.237 0. i ai g i ——
L func_main_155 1 0000771 128525 0 0 0
o = : ; & msg_mnzbdy, msg_mnxbdy, msg_mnybdy,
func_deltat_550 1 22e-05  22e-05 O 0 0 A - e i
func_layout_296 1 Be-06 Be-06 0 0 0 o br;fgz—mz( 7 dfib mi?—:fn ¥, Mmsg_xyhdy)
L func_changedir_1841 3e-06 3806 0 0 0 4 4 ¥, 9

¥¢ Metric Broswser: loop_1125

[Ciose]| Metric Options « | Precision |

msg zm, msg Zp, MSG_Xm, msg_xp, msg_ym, msg_yp,

=] h_mnybdy,

_myhdy)

Task |thr9ad ITin‘IEI in Master ITI“: Thread Time | CT: Computation Time | %imbalance ]TO =TT -CT |%TO {Barrier) I%TO (RTL) I <P, MSg_Yym, meg_yp,

0 0 13.3219 13.3219 13.3211 0 0.000723 0.000275 0.005156 L mnybdy,
0 1 0 15.8615 15.861 19.0664  0.000504 0.000108 0.003679  |mYRAY)
0 2 0 21.0295 21.029 576616 0000514 0.000103 0.003753
0 3 0 24,4342 24,4338 834208  0.000416 4e-0B 0.003119
0 4 o 24 1806 24 1802 815178 0000423 o 0003173
0 5 0 25.0957 25.0952 883864 000047 140-05 0.00351 (¢ ,4))-and.
0 6 0 251062 25.1055 864638  0.00062 0.000157 0.004435 |2 then
0 7 0 23.9853 23.9854 80.0548  0.000556 0.000112 0.004063
| #p, msg_ym, msg_yp,
& msg_mnzogy, m ¥, msg_mnybdy,
& msg_mxzhdy, msg_m=shdy, msg_m=ybdy)

call bdry3olr(dddo, nz, nx, ny, 5,




Modular 1/O

Facilitates and
of the I/O at the

When an application exhibit:
the 1/O pattern of sequential
reading of large files, MIO

Detects the behavior

Provides

W Main Window W peekpert
Elle Manual Automatic Windows Tool Elle Winciow
' | clear | Wew Plot|

HFM |MPI | OPENMP | MEMORY | MIO |
Application Structure |
=-Func. Call Site
s-Func. Entry/Exit
User-Defined Region

1C Activities

| Piat | Zoom out| Zoomin | Pt | Save | Refresh |

D

miodata |
Label [EvenT
= fgsaiwatgsal homeln ihfwer/ak-camhpct/test mio/ os/spll_testaatson  |F2oe+
—close 1 - |
= fent 2 : (
{~opan 1
i-read I e
i-sask 30
Lwrite 200 2. 556e-+07] |
L Pithe-+07) i
L.376e-+17) } r
|
7. 864+ r
L 966e-+06 asadwatzsal homehlAiwen/adx-cunhpetiestimboThespill [4-\ dat [12:10:30 0
193

2 36013 2970011 1070+ D01 A84e+ D2 6616+003 4382+ 008,21 5e - 004 9926008 76%e+ 00 ﬂ




IBM HPC Toolkit - Work flow

o e

a

C / C++ [Fortran ~ Gul
:> (Eclipsel Peekperf ) Visualization
Xprofiler)

Il

C / C++ / Fortran
Instrumented
binary




Visualization

I Bt Gt SO P R o B P
0o T
Jml%lﬂlmlmm—- U
=5

st MR
—m (]

1
left = momprocs - 1

For 1L w4 = 1008 ksl [

o1 send(ivalun, 1, 1 INT, right, e right,
L CoM woRLD)

mum(s.- el 1, 1T, et tn_right
W, Grece Statis):

it 0 {procous == 9} 85 [i\180==D) ) |
BPLRRT("\ATash %8 roceined meciage ", precras, 1);

}
21 i sy
. WL}

rLAer-urTias before FBI Finalire: e, tntu_sec, fm. b wsec]

o Fnatazent:
qeCtiRestanyIstaz, ML)
£ Ipraimm = 0)
= bt 2 s = domencn.s o (Gumlel tu2. v ) -
{donbLe) tn.ty soc + (dobla) ta 1y usie):
ctagtr

pristf"Time after W1 Pinalioe: vl clepeed time 12,07 650, U2, te sec, T2t usec, <t)

exstla)

File Yieu Filter Report Utility

DO 3500 JOHECK = jsje

DO 3500 ICHECK = 1, wwl

PCHECK - PCHECK HICHECHK JCHECK))

ucHE | ESE UNEWICHECK JCHECK))
WCHE D Clea ks Pl F=1 M{ICHECK JCHECK))

) CONTIND

|_SUM.OMPI_COMM_WORLD b ]

MPI_SUM,0MP_COMAM_WORLD: o

el F_bpsatartl T, “Taled" )

H{MASTE R o taskid] then
350) NCYCLE PTIM

Fliag tagkid| then
9,566) IFCHEC

+ WICHECK, IVCHECK

report_ihreads,

PeekPerf

Xprofiler

Progran: swin Total CPU Usage: 1.31 seconds (sumnary of L gnon.out profile files?
Display Statusi showing 11 out of 95 nades and 9 out of 96 a




PeekPerf

"Eile Manual Automatic Windows Tool

DATA COLLECTION WINDOW

SOLRCE

Control centre of HPM | MPI | OPENMP | MEMORY | MO | swim_omp.t | calot.f | calc2.f | calcd.f | report_threads.f |
i =153 UCHECK = 0.0 =
the HPC Toolkit s Sir oD
155
156 DO 3500 JCHECK = jsje
157 DO 3500 ICHECK = 1, MNMIN
Standalone 158 PCHECK = PCHECK + ABS{PNEW(ICHECK JCHECK))
150 UCHECK = UCHECK + ABS{UMEW(ICHECK JCHECK))
executable 160 VCHECK = WCHECK + ABS[{VNEW(ICHECK JCHECK))
161 3500 CONTINUE
162 cALL
mpl_reduce|pcheds tpcheck, 1 MFI_DOUBLE_PRECISION,
163 1 MP|_SUM,0MFI_COMM_WORLDjer)
164 cALL
i : mpi_reduce{uchedk tucheck, | MP|_DOUBLE_PRECISION,
- ) 165 1 MP|_SUM,0MPI_COMM_WORLD jerr)
b : 166 cALL
it - | PLreduce{venedk vcheck,  MPI_DOUBLE_PRECISION,
— : 167 1 MPI|_SUM,0MPI_COMM_WORLD,jer)
PeekPerf Trace Viewer s y ! EE 168 (0
DD DY Y E— B C o
. i : | WallClock(exc) | 171 WRITE(5,350) NCYCLE,PTIME
. : ¢ 1dentifier Q088 170 andif
LEe 173 IMASTE R q taskid)then
upes 174 WRITE(6,366) tPCHECK, tUCHECK, tVCHECK
0.025 175 endif
pie 176 386 FORMATY,
gg"ég 177 2 *Pcheck = "El124/,
iania 178 *  ‘Ucheck = E124/,
179 " *Vcheck = "E124/)
180
181 570 CONTINUE
62 € TEST FOREND OF RUN
183 IF(NCYCLE .GE. [TMAX) THEN
184 12 = rte)
185 iff taskid.aq.0pprine,"Wall clock time="T2-T1
166 C call I_hpmterminate| taskid )
187 CALL MPI_FINALIZE (e 54




PeekPerf Trace Viewer




Xprofiler

File

View

Filter

Report Utility

BIEE

Help

CPU time profiling
data

Visualization of
profiled data

Profile description :
Flat Profile
Call Graph
Profile Function
Index Function
Call Summary

Library i i
Statistics ] =
8, X ? .-_'“_-A!m‘ PECRD "?‘
7 camonn NP e . ae. 583200 R P BT LI R B T k
I 5 Y Q |CPU Usage: 1.31 zeconds {zummnary of 1 gmon.out profile files}
- I IR | n. cp it 0Ff 95 nodes and 96 out of 96 arcs
B aeEr uations [34] Y S s Lt et MR T b AT L et




Xprofiler

File Help
no, ticks
address per instr, instruction assembler code source code
10002E18 81 FCC4287C fnms 6,4,1,5
10002E1C 64 CCF70008 1fdu  7,0x8(23) POLD(I,J) = P(I,J)+ALPHA#(PNEM(I,J)-
10002E20 187 C90CO008 1fd 8, 0x8(12)
10002E24 53 C9750008 1f4d 11, 0x8(21) UOLD(I,J) = U(I,J)+ALPHA=(UNEMW(I, J)-
10002E28 89 FDE35824 fa 11.3,11
10002E2C 63 FD28387C fnms 9.8,1.7 POLD(I,J) = P(I,J)+ALPHA®(PNEW(I, J)-
10002E30 4 DDSBOODE stfdu 10, 0x8(27) U(I,J) = UNEM(L,J)
10002E34 C9540008 1£4 10, 0x8 (20) YOLD(I,J) = V(I,J)+ALPHA=(YNEW(I, J)-
10002E38 113 FCCA302A fa 6,10,6
10002E3C 27 C8760008 1fd 3. 0x8(22) POLD(I,J) = P(I,J)+ALPHA=(PNEW(I, J)-
. 10NN9E4AN 27 FIRN19FA  fma 12,0,11,2 UOLD(I,J) = U(I, J)+ALPHA=(UNEM(I, J)-
LI LR stfdu  5,0x8(25) V(I,J) = VNEW(IL,J)
= fa 3.3.9 POLD(I,J) = P(I,J)+ALPHA=(PNEM(I,J)-
1ine per Line source code D008  1fdu 10, 0x8(26) UOLD(I,J) = U(I,J)+ALPHA=(UNEM(I, J)-
202 7o —y S 21BA  fma 6.0,6,4 VOLD(I,J) = V(I,J)+ALPHA=(VNEM(I,J)-
o1 ey D008 1fd  2,0x8(27) UOLD(T,J) = UCT,J)+ALPHA® (UNEN(T, J)-
f0c ‘ o (i vty Ao D008 stfdu  7,0x8(12) P(I,J) = PNEN(L,J)
So8 ¥ o (0 Jedbedsnls e 40FA fma  8,0,3,8 POLD(I,J) = P(I,J)+ALPHA% (PNEN(I, J)-
210 5 13 T St 008 1fd  4,0x8(25) VOLD(I,J) = V(I,J)+ALPHA® (VNE(I, J)-
) 3 22 S D en; 0008 stfdu  6,0x8(20)
73 for (KEMD: keMiion: Rbs) 507C fams  3,2,1,10 UOLD(I,J) = UC(I,J)+ALPHA®(UNEM(I, J)-
229 t21 = t21 + al(i+1)*n+k]l=bt[jon+k]; . =
218 144 122 = 122 + al(is1)eneklobt[(j+1)enek];
5% 7 Elaseg) = 115 R AT
221 clitns j+1]1 = t12;
222 3 cliis1)anejl = t21;
223 5 clii+1)ame(j*1)] = t22;
224 ¥ n
225 for (j=j; JCiOejz; je+d
226 {
227 t11 : e[i*:nJi:’ 1 | .
@ B el e Source code window
T ., displays source code
234 clitm il = t11; with time pr0f||e (In
ggg ) cliis1)=nj] = t21; .
237 ¥ | ticks=0.01 Sec)
E =
Bearch Engine: (regular expressions supported)
I_:'_thsub ]
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HPCT - -RemnteS_]rstemsTempFiIesfl{l-?SFzPl.'I1.PPD.P.0I'LIBM.COMfhnmefchiran_jifbenchmarkfs_ppm 14.7.09 /main.f - Eclipse SDK

Eile Edit Navigate Search Project Instrumentation Tracing Run PAPI Window Help

i @iy By e ain B i viaora

@l )

[ |TeRen| i

T Open Performance Data (viz)|

== I runhyd3f ( bdrys.f f mainf 22

Lisppmf |2 = -

=

(= el flfl |_a':-rl‘fr OPENMP IELHPM 2

lect All  Deselect

Expand Coll

e runhyds.f
[+]
[+
[<]
[

= [+] c_io.c
[
[<]
[+]
[=]
[+]
[+]
rsopen
[+] brickwrite

e bdrys.f

calchydz
calchydy
calchydx
runhyd

binwrite
changedir
binread
mvnam_khw
imread

rsclose

zhdrys

4 ril

e

1nteger*4
parameter

1nteger*4
1nteger*4
1nteger*4
integer*4
1nteger#*4
1nteger*4
1nteger*4
integer*4
lnteger#*4
1nteger*4
integer*4
1nteger*4

MPI_VERSION, MPI_SUBVERSION
(MPI_VERSION=1,MPI SUBVERSION=2)

MPI_SUCCESS,MPI_ERR BUFFER, MPI_ERR_COL
MPI_ERR TAG,MPI_ERR COMM,MPI_ERR_RANK,
MPI_ERR_ROOT,MPI_ERR GROUP,MPI_ERR OP,
MPI_ERR_DIMS,MPI_ERR ARG, MPI_ERR_UNKNC
MPI_ERR TRUNCATE

MPI_ERR_OTHER,MPI ERR INTERM,MPI ERR I
MPI_PEMDING, MPI ERR PENDING,MPI_ERR IP
MPI_ERR_INFO_VALUE, MPI_ERR_INFO_NOKEY,
MPI_ERR_FILE,MPI_ERR _NCOT_SAME,MPI_ERR
MPI_ERR UNSUPPORTED DATAREP
MPI_ERR_UNSUPPORTED OPERATION
MPI_ERR _NO SUCH FILE,MPI ERR FILE EXIS

0

e

=

I Perfarmanc ﬂj Performanc Fff Progress fl’j MP| Trace Wi 23

i:.'ﬁ“'

ft Push Right Zoom InH Zoom Out H.

Z':iu'm 11.00(4.01s)

Binary instrumentation with the Eclipse Plug-in
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f [£] large_mpi.c
/* Initialize MPL *f
MPI_Init{&argc, &argv);

/homejchiranjitesting-iter-7/mpi_profile_0_1.viz
/* Find out this processor number */
MPI_Comm rank(MPI_COMM WORLD, &procnum);
/* Find out the number of processors *f
MPI_Comm size(MPI COMM WORLD, &numprocs);

right = procnum + 1;
if (right == numprocs)
right = @;

left = procnum - 1;
if (left = -1)
left = numprocs - 1;

I= = large_mpi.c
= [J main
0 MPi_Init_19
O m™PI_Comm_rank_22
[0 MPI_Comm_size_24

/* Compute number of the processor to the right */

/* Compute number of the processor to the left =/

[ mPi_Send_39 WallClock Transfered Bytes
[0 MPI_Recv_43 ERERR Y
O Mpi_Bamier 50 MPI_Recy 1000 3997892 4000.000000
[ MPI_Finalize_S5 MP1_Comm_rank 1 0.000003 0.000000
MPI1_Comm_size 0.000002 0.000000
MPI_Barrier 1 0.001098 0,000000
MPI_Send 1000 0.012439 4000.000000
= large_mpi.c
= main{large_mpi.c} |
MPI_Barrier_50 1 0.001098 0.000000
MPI_Comm_size_24 1 0.000002 0.000000
MPI_Comm_rank 22 |1 0.000003 0.000000
MPI_Recv 43 1000 3997892 4000.000000
MP1_Send 39 1000 0.012439 4000.000000

Source level traceback of performance information
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= Performance Data - Tree View 23 . = Performance Data - Table View| Progress| = P! Trace View

data below is o rank 0

Label Count ‘wallClock ‘Transfered Bytes

= |ayout{main.f)
MPI_Comm_size 3129: 1 0.000002 0.000000
MPI_Comm_rank 3128 1 0.000005 0.000000
= mainfmain.f]
MPl_Comm_size 450 i1 0.000002 0.000000
MPI_Comm_rank 449 @1 0.000034 0.000000
0.050146 0.000000

0.194295 264.000000

= glblmax(main.f}

0.119984 80.000000

QFEBEDD.DDDDD
N

o e —

MPI_Allreduce 1364 10
= SUMMARY

MPI Isend 240

| 0.012629

RAM] Ll L E T
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call deltat(" Finished Z sweep",2)

call zbdrys( ddd, 1 )
call deltat(" Finished Z bdrys",2)
call calchydz( 1 )

deltat(" Finished Z sweep",2)

ybdrys({ ddd, 1)
call deltat(" Finished Y bdrys",2)

#FOFOFO

Color) open activity E 1 B None
tart finish next open pos name skip
..3095E-02; 1.3096E-02; 3567 | Mio5.txt [06:45:08 08-07-2009]; 0

cancel I ok

<< I

[+

Zoom : 1.00(1.26ms)

Visualization of IBM HPCT in Eclipse Plug-in




Xprofiler MP_Profiler ‘ MIO Library

Routines/Source Summary/Blocks Source Listing Summary/Events




Eclipse PTP Framework Base Tools
. HPCS Toolkit dtonm.
Programming PGAS Languages:
models: Parallel Tools Language
xIUPC Platform: sensitive
MPI / LAPI e &
CAF (dependent Parallel Language
/ on Fortran 2008* Development Tools T C/C++
— (PLDT) D¢velopment
LAPI/PNSD } Tools
, HPC Toolkit Performance Tools
Common Runtime oy Frite il ke
IBM Parallel
. velopment
Debu§ger Parallel Runtime Too;)s !
. Parallel
POE Runt
E S Scalable / Plugable Monitoring Launch and
Other MPI Communication Parallel Deb Managed
runtime Infrastructure S o Build System
Power Clusters: || x86 Clusters: || Power Clusters: || Hybrid Clusters:
P5, P6, P7 Intel/AMD BlueGene Accelerator
9 it e *E ' 28




Summary

- The IBM HPC Toolkit provides an for
performance analysis

- Support and automation of the performance tuning
process

- The standardized software layers make it easy to new

performance analysis tools
- Operates on the binary and yet provide reports in terms of

- Provides that the user can exploit (from low-level
Instrumentations to high-level performance analysis) — for beginners
to black-belts

- Full traceback capability

activate/deactivate data collection and change what
iInformation to collect



Thank You
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