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MpiP Overview

« Scalable, light-weight MPI profiling library

— Generates detailed text summary of MPI behavior
* Time spent at each MPI function callsite
» Bytes sent by each MPI function callsite (where applicable)
« MPI 1/O statistics (in version 2.7, released Aug 3™, 2004)
« Configurable traceback depth for function callsites

— Controllable from program using MPI Pcontrol
« Allows you to profile just one code module or cycle
 Allows mpiP profile dumps mid-run (in version 2.7)

— Requires only a relink with mpiP libraries

— IBM’s MPI trace libraries provide similar functionality




MpiP Overview (cont.)

* Freely available and well documented
— Written by Jeff Vetter and Chris Chambreau
— Download from http://www.lInl.gov/CASC/mpip/

« Supports multiple platforms

— Power/AIX variations, Pentium4/Linux, IA64/Linux,
Alpha Tru64 (see web page for details)
« Other mpiP ports in the works
* Function traceback mechanism platform specific

» Polished Text Output

— Well organized, tuned for ease of finding important info

— Output text file can become very large
* E.9., 512 task IRS run yields 12406 lines of text output




MpiP Text Output Examples

@--- Callsite statistics (all, milliseconds): 8 -----——---—-—--——————————————
Name Site Rank Count Max Mean Min App% MPI%
Barrier 1 0 1 0.107 0.107 0.107 0.00 44.03
Barrier 1 * 4 0.174 0.137 0.107 0.00 0.00
Barrier 2 0 1 0.136 0.136 0.136 0.00 55.97
Barrier 2 1 1 le+04 le+04 le+04 99.92 100.00
Barrier 2 2 1 le+04 le+04 le+04 99.92 100.00
Barrier 2 3 1 le+04 le+04 le+04 99.92 100.00
Barrier 2 * 4 le+04 7.5e+03 0.136 74.94 100.00
@--- Callsite statistics (all, sent bytes) ------- - - - - -
Name Site Rank Count Max Mean Min Sum
Send 5 0 80 6000 6000 6000 4.8e+05
Send 5 1 80 6000 6000 6000 4.8e+05
Send 5 2 80 6000 6000 6000 4.8e+05
Send 5 3 80 6000 6000 6000 4.8e+05
Send 5 * 320 6000 6000 6000 1.92e+06




Mpipview: An MpiP Output Viewer

* Organizes and condenses mpiP output
— Allow users to find key mp1P data quickly
— Hides complexity of large scale runs until needed
— Shows source code for the MPI callsites reported on

— Design based on our experience using mpiP on ASC apps

* Open source, portable, part of Tool Gear
— Download from http://www.lInl.gov/CASC/tool gear
— Requires Qt (download from http://www.trolltech.com/)
— Tested on AIX, Linux, Tru64, and Mac OS X

« Easy to use - parses mpiP text output file

— mpipview 1rs.8.default.mpiP
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Initial View: MPI Timing Summaries

1: fo/g0/gyllenfirs_mpiP/ magenta firs.8.default.mpiP on bergd1.linl.oov ;[EIEI

File Edit Help

| n? | Data read complete
—Message List Displayed:

FpiF Callsite Timing Statistics (all, milliseconds) [14 items] o
FAllreduce[12] 48.70% of MPT 1.23% of App 8/8 Tasks MPI_Allreduce Wrapper: 145 (FunctionTimer mpi wrappers. c)
P Tzend[6] 22.49% of 0.57% of App 8/8 Tasks CMPI_Tsend Wrapper: 389 (FunctionTimer mpi_wrappers. o)
FWaitanp[11] 21.76% of MPT 0.55% of App 8/8 Tasks CMPI_Waitany Wrapper: 502  {FunctionTimer mpi wrappers.c)
BIrecw[d4] 4. E2% of MPI 0.11% of App 8/8 Tasks MPI_Trecw Wrapper: 363  (FunctionTimer mpi wrappers.c)
Eaitall[3] 1.67% of MPT 0.04% of App 8/8 Tasks CMPI_Waitall Wrapper: 480 {FunctionTimer mpi wrappers.c) o=
FEcast[5] 0.56% of MPT 0.01% of App 8/8 Tasks MPI_Ecast Wrapper: 202 (FunctionTimer mpi wrappers.c)
ETait[10] 0.18% of WPT 0.00% of App 8/8 Tasks CMPI_Wait Wrapper: 524  (FunctionTimer mpi wrappers. c)
B Allgather[2] 0.05% of MPT 0.00% of App 8/8 Tasks MPI_Allgather Wrapper: 103 (FunctionTimer mpi wrappers.c)

x

—Isend[6] Source

r
Tnable to locate the source file:
‘FunctionTimer mpi wrappers. o'
The search path may be modified wia 'Edit-r5et Search Path...’' or ‘ctrl-p* Fi

* Shows timing stats summaries, sorted by % of MPI

« May need to set search path to find source code

— Setting ‘MPIP’ env variable option ‘-n’ will put full path in mp1P
output file, if executable contains full path info (-qfullpath for IB
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Setting Source Code Search Patk

1: /g/g0/gyllen/irs_mpiP/mage

Eile  Edit

&l directaries % Recursive search? | Search directories
| n? | Data read complete mg/g0dgyllendrs-1 4/sources =] fofa0igyllensdrs-1 4isources
;Messége List Displayed: ‘g 0rgyllendrs-1.4dsourcesdhlk | fgfg0igyllensbenchmarks
- — fgfgdigyllendrs-1 disourcesdndry O fdgdigyllensdemn
MpiP Callsite Timing Statistics (all, fofg0igyllendirs-1 4/sourcesicom r
b-Aallreduce[12] 48, 70% of I P .
_ L) Copy to path Remove fram path
FWaitanp[11] 21.76% of M — ]
BIrecw[d4] 4 E2% of HI
Bmaitall[3] 1 E7% of M Aoy llendrs -1 désources S diren:tnryl Faste from cliphoard
FEcast[5] 0.56% of HI
Fait[10] 0.18% of HI
W nllgather[2] 0.05% of I apply...

.10 current session anly

—Isend[6] Source
: : : Help | + ..and save in current directory Ok | Lancel |

FunctionTimer_mpi_wrappers.c:38

Unable to locate the source file: LU SR 1 sl el et

‘FunctionTimer mpi wrappers. o'

The search path may be modified wia 'Edit-r5et Search Path...’' or ‘ctrl-p* ﬁ

4

 Modified via ‘Edit->Set Search Path...” or ‘Ctrl-P’
« Supports recursive search of complex directory tree

Can specify search directory order and which to recursively search

« Can save settings in current or home directory
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MPI Callsite Timing Summaries

1: fo/a0/gyllenfirs_mpiP/ magentafirs.8.default.mpiP on berg01.linl.oov - | Ellil

Eile Edit Help

| n? | Data read complate
—Message List Displayed:

kApiP Callsite Timing Statistics (all, millisecondsy [14 items] o
B Allreduce[12] 48.70% of MPI 1.23% of App 858 Tasks MPI_Allrednce Wrapper: 145 (FunctionTimer mpi wrappers. o)
P Tzend[6] 22.49% of 0.57% aof 8/8 Tasks CMPIT_Tsend Wroapper: 389 (FunctionTimer mpi Wrappers. o)
EWaitanp[11] 21. 76% of MPI 0.55% of App 858 Tasks CMPI_Waitany Wrapper: 502 (FunctionTimer mpi wrappers. o)
BIrecw[d] 4. 52% of MPI 0.11% of App 858 Tasks MPI_Trecw Wrapper: 363 (FunctionTimer mpi wrappers. o)
Eaitall[3] 1.67% of MPI 0.04% of App 858 Tasks CMPI_Waitall Wrapper: 480 (FunctionTimer mpi wrappers. o) =
FEcast[5] 0.56% of MPI 0.01% of App 858 Tasks MPI_Ecast Wrapper: 202  (FunctionTimer mpi wrappers. o)
ETait[10] 0.18% of MPI 0.00% of App 858 Tasks CMPI_Wait Wrapper: 524 (FunctionTimer mpi wrappers. ¢)
B Allgather[2] 0.05% of MPI 0.00% of App 858 Tasks MPI_Allgather Wrapper: 103  (FunctionTimer mpi wrappers. o) 4

[zend[E] Source

FunctionTimer_mpi_wrappers.c:383 (MP1_lsend_Wrapper)

388 #endif

289 ierr = WMPI_Iszend(buf, count, datatype, dest, tag, comm, cequest);

[

390: #ifdef TERRY_TERACE

ol I P

&

 Clicking on summary displays callsite’s source code

— Callsites indicate where an MPI call was called from
» Each callsite is tracked separately in mpiP
— Isend[6] indicates the 61" MPI callsite reached was an MPI Isend
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MPI Callsite Timing Details

1: fo/a0/gyllenfirs_mpiP/ magentafirs.8.default.mpiP on berg01.linl.oov - | Ellil

Eile Edit Help

| n? | Data read complate
—Message List Displayed:

kApiP Callsite Timing Statistics (all, millisecondsy [14 items] o
B Allreduce[12] 48.70% of MPI 1.23% of App 858 Tasks MPI_Allrednce Wrapper: 145 (FunctionTimer mpi wrappers. o)
T Izend[6] 22.49% of MPI 0.57% of App 848 Tasks MPI_T=send Wrapper: 389 (FunctionTimer mpi wrappers. o)
Task Count M ax {ns) Meamn {ms) Minms} MPI% Appts =
ALL: 243160 1.2300 0.00a8 0.00z0 22.449 n.g7
0: 105348 1.2300 0.010& 0.00z0 10.81 061
1: 105348 04010 0.0111 0.00z0 29.94 0. 64
2: 105348 0.z000 0.0107 0.00z0 29.93 0n.g2
3: 105348 0. 2160 0.0101 0.00z0 27.44 0.c8 |
| —

[zend[E] Source

FunctionTimer_mpi_wrappers.c:383 (MP1_lsend_Wrapper)

388 #endif

389: ierr = MPI_Tsend{buf, count, datatype, dest, ftag, comm, request);
390: #ifdef TERRY_TERACE

ol I P
o

* Double click on summary (or click arrow) to show/hide
— ALL: Aggregate over all tasks that reached callsite (8/8 Tasks)
— 2: Displays task 2’s details (only shows tasks that reached callsite)
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Selecting MpiP Output Sections

1: fa/g0/gyllenfirs_mpiP/ magentafirs.8.default.mpiP on bergd1.linl.oov ;Iglgl
File Edit Help

| n? | Data read complete
—Message List Displayed:

kApiP Callsite Timing Statistics (all, milliseconds) [14 items] f

MpiP Callsite Timing Statistics (all, milliseconds) [14 items]

yiMpiP Callsite Bytes Sent Statistics {all, hytes)
FMpiF Call Sites [14 items]
Indexed MpiP CQutput Text [10 items)

: 1053435 1.2900 0. 0106 0.0030 10.81 051
1 1053435 0.4010 0.0111 0.0030 29.99 0.54
2 1053435 0. 3000 0.01a7 0.0030 29.93 n.52
3 1053435 0.2160 0. 0101 0.0030 27.44 n.58 i
_.I_
[send[d] Source
f
330; #ifdef TEPRY_TRACE E
E i [~
&

* Several other mpiP “message lists” are displayable
— [8 items] indicates there are eight “Byte Sent” statistics available

— Select list (clicking, arrow keys, mouse scroll wheel) to view

=
ot
=

— Lists available depend on MPI calls exercised (e.g., no MPII/O)



MPI| Callsite Data Sent Summaries

1: fo/g0/gyllenfirs_mpiP/ magenta firs.8.default.mpiP on bergd1.linl.oov - |EI|£|

File Edit Help

| K? | Data read complete

—Message List Displayed:
rMpiF Callsite Bytes Sent Statistics (all, bytes) [B items] o
FAllreduce[12] 48.70% of MPT 4607000 Total 40. 96 Mean 858 Tasks=s MPT_Allreduce Wrapper: 145 {Funct
3.169e+09 Total 3759 Mean 858 Tasks=s MPT_Tszend Wrapper: 389 {FunctionT
FEcast[5] 0.56% of MPT E1k400 Total 140. 6 Mean 858 Tasks=s MPI_Ecast _Wrapper: 202  {FunctionT
B Allgather[2] 0.05% of MPT 2528 Total 4 Mean 858 Tasks=s MPT_Allgather Wrapper:103  {Funct
B Gathere[14] 0.04% of MPT 13660 Total 7,148 Mean 858 Tasks=s MPT_Gathery Wrapper: 312 {(Functic
B Gather[13] 0.03% of MPT 9728 Total E. 909 Mean 858 Tasks=s MPT_Gather Wrapper: 297 {Functior| |
FReduce[7?] 0.00% of WPT 4416 Total E9 Mean 858 Tasks=s MPT_Reduce Wrapper:43L  {Functior Fi
I s
_.I_

[send[d] Source

iexrr = WMPI_Iszend(buf,
390: #ifdef TERRY_TERALCE

count, datatype, dest, tag, requesty;

i O,

« Summary shows aggregate and mean bytes sent
— Summaries ordered by % MPI, not bytes sent

— Only data sending MPI calls shown (i.e., no barriers, receives, etc.)
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MPI Callsite Byte Sent Details

1: fo/g0/gyllenfirs_mpiP/ magenta firs.8.default.mpiP on bergd1.linl.oov - |EI|£|

File Edit Help

| n? | Data read complete
—Message List Displayed:

rMpiF Callsite Bytes Sent Statistics (all, bytes) [B items] f

FAllreduce[12] 48.70% of MPT 4607000 Total 40. 96 Mean 858 Tasks=s MPT_Allreduce Wrapper: 145 {Funct

22.49% of MPI 3.169e+09 Total MPT_Tszend Wrapper: 389 {FunctionT

Taszk Count Max (butes) Mean (butes) Min{bntes) sumibntes) =
ALL: 243160 35410 37E9 4 3.169e+09

0: 105348 35410 37E9 4 3.962e+08

1: 105348 35410 37E9 4 3.962e+08

2: 105348 35410 37E9 4 3.962e+08 Fi

ierr = WPT_Tzendi{buf, count, datatvpe, dest, tag, comm, regquest);

330: #ifdef TERRY_TRACE F

* Double click on summary (or click arrow) to show/hide
— ALL: Aggregate over all tasks that reached callsite (8/8 Tasks)
— 2: Displays task 2’s details (only shows tasks that reached callsite)
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Dealing with MPI| Wrappers

1: fo/a0/gyllenfirs_mpiP/magenta firs.8.4deep.mpiP on berg0l.linl.gowv ;[EIEI

File Edit Help

| h? | Data read complete
’—Message List Displayed:

FpiF Callsite Timing Statistics (all, milliseconds) [114 items) f

FAllreduce[111] 17.90% of HWPI 0.50% of App 858 Tasks MPI_Allreduce Wrapper: 145 (FunctionTimer mpi wrappers. )

22% of MPT  0.26% of App 88 Tasks  MPT_TIsend Wrapper: 383 (FunctionTimer mpi wrappers. c)

FWaitanp[110] 8.92% of WPI 0.25% of App 858 Tasks CMPI_Waitanp Wrapper: 502 (FunctionTimer mpi wrappers. o) F
—

Isend[27] Source [ deep]
[11 FunctionTimer_mpi_wrappers.c:383 (MPI_|send_Wrapper) i

====== [send[Z7] Source ======

[1] FunctionTimer_mpi_wrappers.c:383 (MPI_lsend_Wrapper)
Z] combufc:316 (posthuf)

[3] rbndcom.c:737 (rbndcom)
4] Matri=Solve.c:206 ( Matri<SolveCE)
====== Raw MpIF Data ======
| fofg0sgvllendrs_mpiPYmagentadirs 6 4deep. mpiP:1 034

4

« Adding -k 4’ to MPIP env var selects 4 levels traceback

— May have significantly more callsites, one for each distinct traceback

« Useful when MPI calls are buried in user MPI wrappers

— Some codes require very long tracebacks to get useful information

§




GUI Handles Large MpiP Files Well

1: fo/a0/gyllenfirs_mpiP/ magentafirs.512.default. mpiP on berg01.linl.gowv - | EI|
File Edit Help

| n? | Data read complate
—Message List Displayed:

kApiP Callsite Timing Statistics (all, millisecondsy [14 items] o
E11: 20866 224.0000 E.1z200 0.1410 70.12 2232
T raitann 41, 83% « ; of App £E12/512 Tasks CMEPT_Waitanp Wrapper: 502 (FunctionTimer mpi wrappers.c)
Task Count S {ms} 5] ea.n{ms} Minms} MEI% Appds
ALL: 883975664 231. 0000 0.1530 0. 0060 41,83 17.88 =
0: BE4144 1584 . 0000 0. 2400 n.0070 23.86 10.40
1: 996216 1E7. 0000 0.1s210 0. 0060 27.81 11.78
2: 996216 1E7. 0000 0.13510 n.0070 29.1%5 12 .44 £
[
—

—Waltanyﬂ 1] Source

err = MPI_Waitany {count,

arran_of req_'l_'l_e-;.t.-_:. index. statuzsh:

« 512 task IRS mpiP output is 12406 lines of text

— Navigating large outputs is where mpipview becomes essential

* Mpipview’s GUI is tuned for performance

— Displayed > 1 million lines of messages in ~6 seconds on Power4




Finding Specific Text

1: fo/g0/gyllenfirs_mpiP/ magenta firs.8.default.mpiP on bergd1.linl.oov - |EI|£|

File Edit | Fnd 2]
| n? | Data read complete Fing- IIsend

—Message List Displayed:

Indexed MpiP Output Text [10 items] COELS 11
(R fgfgﬂfgyllenﬂrs mpiP/magentadirs 8. default mpiP on berg0l. IInI gw Message
2. Towocation Conmand BT 1: fofg0igyiiendrs mpiP/magentadirs & default. mpiP on bergOl. i
3: mpiP Wersion I-\.I | =
?: WPIP Enviromment Wariable Setting _Case SEﬂSiti'-.-'itfy' Directian

11: WPT Task Assigument

21: WPT Time Ereakdown Ep MPI Task
34: Callsites Measured By mpiP + Match case - Backward
E2: Aggregate Time Statistics for Top

“* lgnore case “* Forward

70: Aggregate Eptes Fent statistics fo
Search zancel

— Traceback

E4: tall Site Time App MEI%
ES: Allredunce 1z 1. 73e+04 1.23 48,70
EE: Iszend [ 2. 27et03 o057 22.449
E7: Waitany 11 fBe+03 0.5% 21.76

B = Ii:llw.

* Find dialog via “Edit->Find...” or Ctrl-F
Useful for finding specific MPI calls, locations, or tasks ids

Only searches “open” messages and source currently displayed
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Future work

« Support for mpiP 2.7 (released Aug 3™, 2004)

— Support tweaked mp1P 2.7 output format (done)
— MPI I/O profile support (started)
— Release of Mpipview 1.2 targeted for end of August, 2004

» Developing message viewers for other tools

— Tool Gear’s streamlined interface makes it easy
 Just three API calls to pass all the data, Tool Gear does rest

— Our next target: Umpire
* MPI correctness tool written by Bronis de Supinski
« Generates voluminous text output in multiple files
« Requires support for multiple source tracebacks (started)

— Support for other tool developers that are using Tool Gear
« We are willing to reprioritize Tool Gear's implementation plan
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MpiP Libraries and documentation available at:

http://www.lInl.gov/CASC/mpip/

Mpipview tool and documentation available at:

http://www.lInl.gov/CASC/tool gear




