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Performance Tools on the IBM SP

 PE Benchmarker
— IBM PSSP

— Trace and visualize hardware counters values or MPI and user-defined
events

* Paraver
— European Center for Parallelism at Barcelona (CEPBA)

— Trace and visualize program states, hardware counters values, and MPI and
user-defined events

Vampir
— Pallas GmbH
— Trace and visualize MPI and user-defined events
 PAPI, HPMlib, poe+, etc.
— Tools based on pmapi hardware-counter interface
— Summaries over entire execution
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Example Program

« Solve Poisson equation on a 2D grid using Jacobi iteration

Viu= f(x,)
u(x,y)=g(x,y)

k+1

u, %(uik—l,j+uilfj+1+uilfj—1+uik+1,j_h2](i,j)
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Example Program

* Decompose 2D grid into blocks, giving a block to each MPI
process

« Assuming 4 MPI processes:

£
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Example Program

» At the edges, information must be exchanged between MPI

Processces:
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
Q000000000
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Example Program

 Flow chart of execution:

initialize
while ! converged
exchange boundary data
Jacobi
collect global sum of differences
update

finalize

* Each MPI process is parallelized using OpenMP for the jacobi and
update phases.
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PE Benchmarker

» Performance Collection Tool (pct)

— Application is run under the control of pct, uses DPCL to insert
probes into executable before it runs.

— Collects hardware/OS profiles at a thread level on a routine by
routine basis

— Collects MPI event statistics
» Performance Visualization Tool (pvt)
— G@raphical display of execution statistics
« MPI events

— Summaries only (utestats), relies on ANL jumpshot to visualize MPI
timelines
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Performance Collection Tool

e Available with a graphical or command line interface

* May collect MPI event statistics or hardware/OS profiles
(hardware counters, cpu time, etc.)

 Limitations:

— Instrumentation takes place after program has been launched by
POE. For a large number of source files and routines, this can take a
considerable amount of time.

— Requires 512 MB of shared memory segments
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Performance Collection Tool

 For MPI event statistics
— Select subset of MPI processes
— Select subset of source files or routines
— Select subset of MPI events
— Add user-defined events

e For hardware/OS profiles
— Select subset of processes

— Select subset of timers, memory usage, hardware-counter group
— Define hardware-counter groups (several already predefined)
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Performance Collection Tool

e Must use "threaded" compilers for MPI tracing

e Must set environment variable MP UTE=YES before
linking MPI application if tracing of MPI events 1s required

e Torun
module load java

pct

10
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Performance Collection Tool

»{ Performance Collection Tool - Welcome -3 x| |
1
oI »¢ Load Application Window -0l |
® Load a new application Applicatian type :
) serial
' Connect ta a running application (# SPMD parallel
Executable name
ok Cancel Help |/ud/jcarter/poisson poisson2 A Y Probe Data Selection Window -0l x|
Executable arguments Probe Data Selection
POE Arguments Select the type of data you want to collect :
-procs 22 -nodes 2 -retry 20 -retrycount 20
' MPI and user event traces ...
stdin file
' Hardware and operating system profiles...
Browse..
stdaut file Data Callection Output Directory
Browse.. |,fu4,fj carter /poissonf ‘
stderr file
Data Callection Output File Basenarme
Browse..
|sa|mon |
Cancel H Help
Ok Cancel Help

11
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Performance Collection Tool — Profiles

Select processes, routines, data to be collected:

»{ Performance Collection Tool -10| x|
Application Process Source Probe Help
|Pracess List J|Source Tree ‘[Probe Selection
Co...|Tas.. [Pro..[Ho...[CP... [State| | € SourceRoot :
true |0 fu.. 50630 lo.. |- & ProbeRoot i Select Performance Profiling Probes
true |1 Ju.. =0 630 Lo | @ |poisson? : .
true 2 ju.. s0.. 630 Lo.. |: @ probeRoot : vl Elapsed wall-clock time
true 3 |ju.. s0.. 630 |Lo.. | % poisson2.fa0 : [v| System resource usage
B @ ProbeRoot B )

& cormrmunicate : Hardware perfarmance manitar count...

@ init “|oFPU

©- jacobi “|1Branch

@ jacobi@OLE] ZL1_TLE

@ jacobi@RyvaEl :

@ mapping : AL

@ poisson B 4FPop

@ procmap : xFPU

@ update :

@ ypdate@OLE?

@ xlfalloc f
Add Remowe

Infarmation
function task Ofileid 11"+ =
waiting to receive source code function nodes
children received. ||
There were 10function(s) added to poisson2.f90. [

12
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Performance Collection Tool — Profiles

« After the application completes:
— Files named basename.cdf xx created, one per process

— Contain hardware profiles that can be viewed with the Performance
Visualization Tool

— Generally files are not too large

13



A
A ——

NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER

Performance Collection Tool — MPI Events

May need to increase Maximum trace file size, decide on Event Types to be monitored:

>{ Performance Collection Tool O] x|

Epplicmiun | _PHJCESS EDUI'CE P[‘:'I:E th:-'lp }{'User Preferences 10| =]
:|Saurce Tree
Srate| | ® SpurceR oot Source Code Search Path
Lo... | @ ProbeRoot { enter sach source path on a separate line ) El
Start 3 .
= Lo.. |- % poiszonz _
lo... |- @ ProbeRoot U nblacking c...
: & noi
Show I/0 Cansole ...  |Lo... : g El?élsl;sézcnf.fgﬂ L ironmental
Terminate... '
User Preferences ... : la type
Exit g

[_] Use sounce code file basename anly
Q

Trace buffer size { KB ) )
| | mmunicatars

Maximum trace file size { MB ) i
50 |
]

Event Types pmove
Infarmation Dl
colacr trare [¥l Process Dispatch Events -
trace set path "fud/jcarter fpoissonfaf" [C1CPU Idle Events
select command succeeded. L |
trace command succeeded. [

-

Ok Cancel Help

14
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Performance Collection Tool — MPI Events
Selecting MPI Events:

»{ Performance Collection Tool =10 x|
Application Process Source Probe Help
[Process List :[Source Tree :[Probe Selection
Co..[Tas..[Pro. [Ho. .[CP.. [State| :[® SourceRoot :
true |0 ju.. sO..Un..lo. |} @ probeRoor “|[MPI Events
true |1 Ju. 500 Un.. Lo | @ poisson? 3 _
true |2 ju.. 50 Un.. Lo ¢ @ ProbeRoot :|l¥l All MPI events | Nonblocking c...
1 & noi :
true |3 Ju. =0 Un. |La.. . : o El?;;sc?cn?fga | Collective com... 7] Environmental
Point-to- point...[] Data type
One- sided ca... File
Communicatio... [] Info
[¢] Topalogies [¢] Communicatars
[#] Test [#] Wait
Addd Remove
Infarmatian
select trace -
trace set path "judfjcarter fpoissonfaf"
select command succeeded. u
trace command succeeded. [

15
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Performance Collection Tool — MPI Events
Selecting User Markers:

¢ Performance Collection Tool

O] =|

Application Process Source Probe Help
IProcess List §§ source Tree :|Prabe Selection
Co..[Tas. |Pro. [Ho. [CP.. [State| 1@ SourceRoot :
true |0 fu.. s0.. Un..Lle.. || @ probeRoot “|[MPI Events | User Markers |
frue |1 fuc =00 U L. | F @ poisson? : — -

2 Al init function entr
true |2 ju.. 30 Un.. lo.. |: & ProhbeRoot : init function exit}r
true 3 Ju.. s0.. Un.. Lo.. |: ©- poisson2 fa0 : _ . :

i & y|fallocf A|| m jacobi function entry

jacobi before call to _xlsmplnitializ
jacohi after call to _xlsmplinitializeR1—

2| A R | ¥
sCustom Events

: Simple event State / Event Name
Beqin-state ...
:(L_) Enel-state m... |
:|Trace Cantral — [13€
Farce tracing...
Farce tracing...

Addd Remaowe

Infarmation
waiting to receive points data

points data received. |
trace add task O:3 beginmarker "jac" to fileid 24 funcid 2 pointid 0 | |
marker id 0 added successfully. [

16
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Performance Collection Tool — MPI Events

¢ Performance Collection Tool

Application Process Source Probe Help

IProcess List §§ source Tree :|Prabe Selection
Co..[Tas. |Pro. [Ho. [CP.. [State| 1@ SourceRoot :

true |0 fu.. s0.. Un..Lle.. || @ probeRoot “|[MPI Events | User Markers |
frue |1 Ju.. 83 Un.. Le.. | @ poisson? : ; ; —

: : acobi after call to _xlsmplinitializeR ]~
true |2 fu.. |s0.. jUn. jlo.. |& o Proberoot J'Eu:n::bi before call tE: xlsrr?n Parallell
rue 3 fu.. s0.. Un. Lo.. | & poisson2.fao 1acon! ~XIETR e

: & xlfallocf jacobi after call to _xlsmpParallelD

Custaom Events

‘| Trace Contral  [/3C

1 jacobi function exit
jacohi@OL@] function entry —

Simple eyept o't / Event Mame

Begin- state ...
Encl-state m... |.

Farce tracing...
Farce tracindg...

Addd Remaowe

Information

trace add task O:3 beginmarker "jac" to fileid 24 funcid 2 pointid 0

rarker id O added successfully. |
trace add task O3 endmarker "jac" to fileid 24 funcd 2 pointid 5 | |
marker id 1 added successfully. [

17
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Performance Collection Tool — MPI Events

« After the application completes:

— Files named basename.xx created, one per node (xx is rank of one
random task per node)

— Files are generally large (AIX trace files)
» Depends on what is traced: mpi, process, idle

— Need to preprocess files with the uteconvert command to produce
UTE files

— Can collect statistics directly from UTE files using utestats
command, and use the slogmerge in order to view with jumpshot

18
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Command Line Interface

e Invoke with pct -c

e Provide a script file with pct -c —-s scriptfile

load poe exec /usr/common/homes/j/jcarter/poisson/poisson?2 poeargs "-procs 4

-nodes 1 -retry 30 -retrycount 30"

select trace

trace
trace
trace
trace
trace
trace
trace
trace
start

wait

set
set
set
add
add
add
add
add

path "/usr/common/homes/j/jcarter/poisson/tmp"

logsize 50

event mpi

mpiname all to file "*"

beginmarker "jacobi" to file "poisson2.f90" funcid 2 pointid O
endmarker "jacobi" to file "poisson2.f90" funcid 2 pointid 5
beginmarker "update" to file "poisson2.f90" funcid 8 pointid O

endmarker "update" to file "poisson2.f90" funcid 8 pointid 5

19
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Performance Visualization Tool

e View hardware/OS profiles

e Torun
module load java

pvt basename.cdf.*

20
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Performance Visualization Tool

Select data to be displayed from "Data View" menu:

¥{ Profile ¥isualization Tool - salmon.cdf.0 salmon.cdf.1 salmon.cdf.2 salmon.cdf.3... O] =|

File Yiew Object Report Help

Source Yiew: | Function-Centric ... « EEData"Jiew: Wall Clack Time -
Root node (function-centric mode) 5821.411

@ Process: taskid=0, pid=32744. 5t} - FRTAB0L
® Process: taskid=1, pid=45470. St - 726.633 [
® Process: taskid=2, pid=20288. St - 726.933 [
® Process: taskid=3, pid=41700. Sti - 727 225 [
® Process: taskid=4, pid=43324. & - 728255
® Process: taskid=5, pid=40822. & 728206
® Process: taskid=6, pid=33772. & 728500
® Process: taskid=7, pid=10756. St - 728 311

21
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Performance Visualization Tool

Expand processes to show functions and threads:

Profile Yisualization Tool - salmon.cdf.0 salmon.cdf.1 salmon.cdf.2 salmon.cdf.3.. =10 x|
File Yiew Object Report Help
Saurce Yiew: | Function-Centric ... Wall Clock Time -

Data View:

Root node (f

Lnction-centric mode)

@ Process:

o
?

PP

Process:
Process:
Process:
Process:
Process:
Process:
Process:

PYPPYPY

taskid=0, pid=32744. 5t

@ File: poisson?. fao :
@ Function: communicate
@ Function: init

Function: jacaobi

Function: jacobi@ColE]

Thread: id=1

Thread: id=1286
Thread: id=1543
Thread: id=1800

Function: jacobi@RvEl
Function: mapping
Function: poissan
Function: procmap
Function: update
Function: update@olLaEz
& File: xlfalloc.f

taskid=1, pid=45470.
taskid=2, pid=30285.
taskid=3, pid=41700.
taskid=4, pid=43324.
taskid=3, pid=4082Z2.
taskid=6, pid=33772.
taskid=7, pid=10756.

B0

3.3378E-5
3.563
0.005
0.752

22
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Performance Visualization Tool

Select Thread-Centric View for another way of grouping results:

Profile Yisualization Tool - salmon.cdf.0 salmon.cdf.1 salmon.cdf.2 salmon.cdf.3.. =10l x|
File Yiew Object Report Help
Source View: | Thread-Centric V.. ¥ | |Data view: | Floating- Paint Instructions Per Cycle v
Roat node (thread-centric mode) : 0.154
@ Process: taskid=0, pid=32744. St 0. 185 [

® Thread: id=1 : 0175 [

® Thread: id=1286 : 0. 188

® Thread: id=1543 : 0. 188

@ Thread: id=1800 : BEE
@ Process: taskid=1, pid=45470. St 0. 184

® Thread: id=1 : 0175 [

® Thread: id=1286 : 0. 188

® Thread: id=1543 : 0. 188

@ Thread: id=1800 : 0. 188
® Process: taskid=2, pid=30288. St 0. 185 [
® Process: taskid=3, pid=41700. St - 0. 184
® Process: taskid=4, pid=43324. St 0. 184
® Process: taskid=5, pid=40822. St 0. 184
@ Process: taskid=6, pid=33772. St 0. 185 [
© Process: taskid=7, pid=10756. St - 0. 184

23
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Performance Visualization Tool

Produce various text reports:

File Yiew

Object

Saurce View:

Thread

Root node (t
@ Process:

@ Process:

Process:
Process:
Process:
Process:
Process:
Process:

PP

@ Thread: id=1
@ Thread: id=13
@ Thread: id=15%
@ Thread: id=1%

@ Thread: id=1
@ Thread: id=13
@ Thread: id=15%
@ Thread: id=1%

hread-ce

.{'Pruﬁle ¥Yisualization Tool - salmon.cdf.0 salmon.cdf.1 salmon.cdf.2 salmon.cdk.3...

=10 x|
Help
Close All Report Windows hs Per Cycle -

Select Multiple Reparts...

taskid=1

taskid=1

Function Call Count Report

Wall Clock Timer Report

CPU Usage Reparts

Memaory Usage Report

Paging Activities Reparts

Context Switch Activities Reports

Instructions Per Cycle Hardware Counter Reparts
Floating- Paint Hardware Counter Reparts

Fixed- Point Hardware Counter Reporis

taskid=12

taskin=3 Branch Hardware Caunter Reparts
taskid=4 Load And Store Hardware Counter Reports
taskid=5 Cache Hardware Caunter Reports

taskid=8  Miscellaneous Hardware Counter Reports
tEI.Skid=T,p|u—J.urJ:. [l LT

24
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Performance Visualization Tool

Text reports can be saved as tab-separated text files.

¢ Report: Floating-Point Instructions Per Cycle O] x|
File Help

Function Ma. | Surmary | Average | StdDev | T | Max 1D | Min | Min 1D |File Na._ |
jacobi@EoL. .. 2.594 0324 2 90580E-4 0325 2 0324 Fpoiss0.. |-~
mapping 0013 0002 4 31809E-5 0002 2 0002 Qlpoisso...
jacob @Ry, 0004 5. 49161E-4 1.18459E-5 5 ¥aZ239E-4 1 5.35399E-4 4poisso..
poisson 0003 3.27192E-4 B.01559E-6 3 42605E-4 0 3 20347E-4 Fpoisso..
procmap 0002 2. 79883E-4 F.053979E-5 3.10977E-4 4] 2 25475E-4 Z2poisso..
communicate 0002 2.37299E-4 1.33394E-5 2 54896E-4 4 2. 13543E-4 flpoisso..
__xIfélallocg | 6.10643E-4) 7. 63303E-5 3. 24355E-6 B.16693E-5 5 6. 92305E-5 Oxlfalloc f
jacobi 1 41628E-4) 1.77035E-5 2 B3ABTE-6 2.26101E-5 1) 1.43903E-5 4poisso..
Lpdate FBOOZ3E-5| 9. F5028E-6 2 22848E-6 1.31864E-5 1 5.68047E-8 flpoiss0...
init B B3003E-5| 8 56254E-6 B.55209E-6 1.¥2078E-5 2 B 54947E-9 lpoisso..
update@C. .. | 4 56823E-7|5.71029E-5 B 99237E-9 ¢o49644E-8 6 4 89549E-H 1poisso...

4 1

25
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Performance Visualization Tool

Show detailed statistics on one process, function or thread:

Profile Yisualization Tool - salmon.cdf.0 salmon.cdf.1 salmon.cdf.2 salmon.cdf.3.. =10 x|
File Yiew Report Help
Source Yiew] Show Selected Source Code Floating- Paint Instructions Per Cycle -

Root node (1 Show Selected Profile Data
@ Process: Show Selected Statistics Repornt
¢ Threy Show Selected Pracess IDs
¢ Fi Expand Selected Object
Caollapse Selected Obiject

Function: jacobi §§ 1.56435E-5
Function: jacobi@CoL@l §§ 0324
Function: jacob @Ryl §§ 5 41687E-4

Function: mapping : 0.002

Function: poisson i 3.42605E-4
Function: procmap i 2.94013E-4
Function: update i 1.18277E-5
Function: update@OL@Ez §§ 3 62475E-8

@ File: xIfallocf i| 6.92305E-5
© Thread: id=1286 : olss e
@ Thread: id=1543 :
@ Thread: id=1800 :
@ Process: taskid=1, pid=45470. 5t -
@ Thread: id=1 :
@ Thread: id=128a
@ Thread: id=1543
@ Thread: id=1800 :
@ Process: taskid=2, pid=30288. 5t
@ Process: taskid=3, pid=41700. 5t

e e e R R e [ o
=
)
)

26
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Performance Visualization Tool

¢ Function Statistics Report: jacobi@OL@1 O] x|
File Help
N thiz | Sumrmary | Average | StdDev | T | MaxIiD | Min | Min 1D

Function Call ... 500 16daa 2000 0 2000 0 2000 0
Wall Clock Time 102 860 3306 504 413.313 0578 414.121 4 412.340 2
User CPU Usage 10l.6ad 3263.150 407 894 0272 408 460 i 407590 5
Systerm CRU UL 0930 31.860 3.8953 0247 4. 410 4] 3.640 2
Maximum Res... I0O0Z2H 2401464 300183 17.1¥6 I0O0Z2H 0 300172 5
Page Fault Wit .. 6114 195592 24449 4. 330 24458 5 24447 ¥
Page Fault Wit .. 4] 4] 4] 4] 4] 0] 0] 0]
voluntary Con... 4] 4] 4] 4] 4] 0] 0] 0]
Inyvoluntary Co... 33 26337 3292.125 047 622 46551 4 2488 3
Floating-Paint. .. 0324 2.594 0324 2.90580E-4 0,325 2 0324 ¥
Fixed-Paint In... 0004 0,035 0004 2. 12258E-4 0,005 5 0,004 2
Branch Instruc... M

Load Instructi. .. 0.1a3 1.306 0.1a3 1.21356E-4 0.1a3 2 0163 ¥
Store Instruct... 0041 0,329 0041 3.08346E-5 0041 4 0041 3
Mumber Of Lo. .. 0.Z8820E9 2.01311E11 2.51639E10) B170277. 127 2.51748E10 5 2.51546E10 0
FPUL (Floating. .. g.00129E3 1.92042E11 2.40052E10 505¥32.519 2. 40058E10 5 2.40045E10 0
Mumber Of 5t 1.58338E9 5.07191E10 B.33988E% 4307560.447 6.34556E9 5 0.33485E9 0
Processor Clo... 3.85545E10 1.23337E1Z 1.54171E11 1.358131E8 1.54408E11 i 1.538941E11 2
FRPUQ (Floating. .. 04982 1E9 2.07942E11 2£.59928E10 497611.549 £.59935E10 0 2.59922E10 5
FXUZ (Fixed-... 1.858941E7 0.39244E8 ¥.99058EY| 3856520521 5.49423EY 5 ¥.54959E¥ 2
FAUQ (Fixed-. . q.57332EY 2.95920E9 3.69907ER 6.52351E¥ 4. 32752E8 5 2.45477ER 2
FXUL (Fixed-... 4 59100EY 1.82913E9 2.28641E8 5.9372aEY 3.42402E8 4 1.83807ER 0

27
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Visualizing MPI Events

 (Convert AIX tracefiles to UTE tracefiles

uteconvert —n n basename.

 Merge UTE tracefiles

utemerge —-n n basename.ute.

« (enerate statistics file

utestats —-o basename.stats basename.ute.ute
* Generate slog file for jumpshot tool

slogmerge —-n n basename.ute.
* Run jumpshot (limit 1s 64 MPI processes)

module load java mpe

Jumpshot basename.slog

28
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jumpshot

Entire profile is divided into frames, select frame, select MPI-Process or
Thread, then click "Display".

> ¥iew & Frame Selector =10l x|

File Graph DataSets Zoom  Legend

¢ Legend O] x| Event Count vs Tirme Time: [0 56751

Ll

MPI_Sendrecy
MPI_Allreduce
MPI_Comm_rank 15 |
MPI_Camm_size
MPI_Can_create
MPI_Cart_get
MPI_Cart_shift
MPI_Type_cammit 6
MPL_Type_cantig...
MPI_Type_wvectar

(CRORCRORORCRORORGRORS

I ﬁ
=]

0 Y IPPFNT QPP Y)Y | FPPPIPPOOY ) PYPPTPUP SPv o | SYPRRRYT | PO Y WYPON PO 1 PPN I POPIRY R [PPSR PPN VPR P [0 (YPPPR P PP W Y WY [P NI PRI ) RN
'::} Jﬂ[ﬂl‘_‘" 0 19843 39673 59503 79,333 99,163 118,99 138 82 158 65 178 .48 198 31
207.21
o update tirne [ seconds )
{3 Backward Arrow
{é} Forwand Arrow rCannectivity Options iew Options:
Select/Deselect ! Discannected States @ Connected States ' MPI-Process (® Thread ( Processar
All Nonhe —Frame Informatian ~Frame Operations
Number of Frames = 15 a ‘a @_
Change Colar Current Frame = 4] . .
Previous Display Next

29
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jumpshot

Basic MPI process view, use zoom buttons to see detail

}{'Time Lines : Connected States in MPI-Process view at frame index = 0 1ol x|
Zooam Operations iscellaneaus Operations
- m | ow | resw | [ opions | e | Cls
Flapsed Time 7 7803577 n ut eset ptions rint ose
0:0 0:0
L0 L0
2:0 2:0
30 30
2 2.023002 4046005 6.069008 8.092011 10.11501 12.13801
4] ID

IZ J MPI_Sendrecy | F J MPI_Allrecduce | F J MPI_Camm_rank | F MPI_Camm_size | v MPI_Cart_create
IZ MPI_Cart_get | P MPI_Cart_shift | P . MPI_Type_cammit | P . MPI_Type_comiguousl v J MPI_Type_vectorl
Ij . Runningl P jacahi | IE . update |

[v]  All S1ates

30
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' hot
><Tin1e Lines : Connected States in MPI-Process view at frame index = 0 o o] 4
Zoom Operations Miscellaneous Operations

Painter 3.2889007 - -

S — e aao In | Out | Reset |||  optons | Print [ Close |
00 00
1.0 L0
20 20
a0 a0

[ [ [ [ | | |
3.12604 3.156990 3.187941 3.218892 3.249843 3.280724 3.311745 3
4] [] [

v

MPI_Sendrecy F J MPI_Allreduce F MPI_Comm_rank | 'E MPI_Comm_size | ’E MPI_Cart_create | F J MPI_Cart_ge{}

v

MPI_Cart_shift F JMPI_Type_commit | F JMPI_TypE_comiguous |P MPI_Tvpe_vector| F . Running F jacahi

lE I update | ‘ ¥l All States
12

[*]

[4]
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jumpshot

Clicking on messages (red circles) or blocks produces a detailed text description:

¥{ Rectangle Info x|

MPI_state : 'MPI_Sendrecy "
Starts at : task ID = 0:0 & time = 3.231821 sec.

Ends at: task ID = 0:0 & time = 3.248908 sec. ¢ Arrow Info

mndTag = Message : 'Backward Arrow '

3"5‘95'“5‘9“‘ = 40000 Starts at : task ID = 0:0 & time = 3.248008 sec.
= L Ends at:taskID = 1:0 & time = 3.248866 sec.

sendSeqlD = 1

commiD = 458754 Click once to close this dialog

sic=1

recySeqiD = 1

msgTagRecved = 0
msgSizeRecvd = 40000
Instruction Address = 1003ddB80

¢ Rectangle Info |

User_Marker : "jacabi '

Stansat: task ID = 10 & time = 3.258939 ser.
Ends at:taskID = 1:0 & time = 4417081 sec.
Instruction Address = 1003e064
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jumpshot

Thread level view:

ime Lines : Disconnected States in Thread view at frame index =D

Foom Operations Miscellaneaus Operations
Pointer 3.3182828 - - a]
Elapsed Time 3 3048058 | In ” Out ” Resat ‘ | Options || Print ” Close | v JMPI_Sendrecv
oo 0y O oa v J MPI_Allreduce
01 S S ol
011 | 011
v MPI_Comm_rank
0l | 01 C J = = ‘
018 AT OO OO T T O T T T O T T T T T IO T T T 1] et -
0:22 0000 5000 S S | 022 ||¥ | MPL.Comm size |
1:2 : 1:2 |
13 13 Il MPI_Cart_create (begin]
1:3 1:3 |
115 115 v MPI_Cart_create {middI{’
1:19 119 :
1:23 1:23 Vi MPI_Cart_create (fina|}| )
2.6 2.6
2.7 2.7
28 28 vl [ mPI_Cart_get
213 213
217 217 |[¥ | MPI_Cant_shift |
221 221
34 34 ¥ .Mpl_Type_cummit|
35 35
310 310 )
31z 312 [d .MPl_T}’DE_mmlguuus|
316 00000 | 316
320 T 320 ] MPI_Type_vector |
[ [ | | [
FSSS 3.253232 3296608 3.339985 3.3833a61 3.426738 [w] .Running
KX B v Dl

33




: \

NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER

jumpshot

To visualize statistics file. Go back to "View and Frame Selector Window", use
"File->View Statistics" menu to open the "Statistics Viewer" window, and from
there open previously generated "stats" file.

¢ Statistics Yiewer =10l x|

File |Graph DataSets Legend

Time Bin/Node/ sum{duration)

Node:Thread, Type/ sumiduratian} e Bin/Node/sum{duration)
Type/ Node:Thread/ sum{duratian)

Mode f Type,/ sum{duration)

Type/ Node f sum{duration)

Node /CPU/ sum{duratian)

5 ' ' ' 10 ' ' 15
time [ seconds )
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m;;;ﬁx

- A
rereerr ‘m

\.\‘{'Statistics Yiewer

File Graph Data Sets

jumpshot

=101 x|

Legend

0:23
022
=
0:20
o:19
18
017
o:18
x:15
13
013
o132
11
0:10

09

0:2

o7

Mode: Thread [ Typefsumiduration)

0:a

oS

0.3

0:3

0.2

0:1

o0

Fl.l

sg 1@ 180  z00
time [ seconds )

(CRORCRORORORGRC)

MPI_Can_create
MPI_Can_get
MPI_Cart_shift
MPI_Type_commit |
MPI_Type_cantiq...
MPI_Type_wvectar
User_Marker_Int... |
Running -

Select/ Deseloct

All Nane

Change Calor
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Further Reading

« IBM PE for AIX, Operation and Use, Volume 2
— Chapter 3 and Appendix A
— http://hpcf.nersc.gov/vendor docs/ibm/pe/am103mst.html

e Tour of Jumpshot
— /usr/common/usg/mpe/1.2.2/share/jumpshot-3/doc/TourStepByStep.pdf
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CEPBA Tools

* Run application under the control of ompitrace
— Uses DPCL technology to insert probes into executable
* Merge trace files with ompZprv

* Visualize results with paraver
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ompitrace

« ompitrace [-v] [-locks] [-nosw] [-r] [functions:[all|funcfile]]
[-calls:callfile] [-stdin:stdin] [-stdout:stdout]

[-stderr:stderr] [-counters] FullPathPOE
FullPathAppIName [ApplPOEParams]
* Options:
— -V Verbose mode
— -locks Trace lock calls
— -NOSW Not use the switch clock.
— T Must be set if application uses threaded MPI library

— -function Extra functions to be traced (user code)
— -calls Extra calls to be traced (system code)

38



: \

NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER
ompitrace

— -counters:[option,...] Trace counters automatically, options:
e user/nouser
 parallel/noparallel
 calls/nocalls
* mpi/nompi
e ompitrace -list -functions;funcfile -calls:callfile
FullPathPOE FullPathApplIName [ApplPOEParams]

— -list List all traceable application functions/calls.

e ompitrace -hwc [counter]

— -hwc [counter] List the event counters available for each counter.
If a counter is selected, event are listed only for the selected ones.

39



: \

NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER

Related environment variables

« MPTRACE ADDFUNCTIONS: Filename containing
additional functions to trace.

« MPTRACE DIR: Output temporary/tracefile directory.
« MPTRACE BUFFER SIZE: Number of events allowed in
thread event buffers.

« MPTRACE FILE SIZE: Maximum trace file size in
Mbytes

« MPTRACE COUNTERS: Hardware event traced for each
hardware counter. Can use SMPTRACE FPHWC to use same

set as Apmcount command.
« MPTRACE LABELS: User manually event traced labels.
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ompitrace

« ompitrace 1s a powerful tool to capture the states and events
of a program:

— Each thread passes through many states as it executes. The two basic
states are running and idle. Also recognized are states that are
associated with OpenMP (thread) or MPI actions, e.g. scheduling a
thread, waiting for a message, collective operation.

— Data can be recorded at certain execution events. Typical events are
the entry and exit of a threaded-routine, the entry and exit of an MPI
routine. You can add the entry and exit of any user-written routines.
When an event occurs, data related to event are saved along with a
time stamp.
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ompitrace

$ module load cepba
S export MPTRACE_COUNTERS=${MPTRACE_FPHWC}

$ ompitrace -r -nosw -counters:parallel poe poisson2 -procs 4 -nodes 1

OMPItrace tool (Version 1.1)

Tracing application: poisson?2

Tracing Parameters:
* Local clock
* Tracing counters: user,parallel,calls,nompi

Parameters:

0: /usr/bin/poe
/usr/common/homes/j/jcarter/poisson/poisson?
-procs
4
-nodes
1

g b w N
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ompitrace

-> Creating the target application <-
subfilter: default repo mpccc will be charged

llsubmit: Processed command file through Submit Filter:
"/usr/common/nsg/etc/subfilter".

-> Expanding source files <-
-> ( 0 ) Expanding: poisson2.£f90
-> (1 ) Expanding: xlfalloc.f
-> Loading module (32-bit): /usr/common/usg/cepba2/etc/openmp+mpi32 nsw <-
Loading module in MPI application
Module loaded.
-> Searching probes <-
-> Installing probes ( 33 ) <-
-> Activating probes <-
EndProbeCount: 2
-> Starting application <-

ompitrace: application has been traced
ompitrace: remember to merge intermediate traces by using ompil2prv tool:

ompiZ2prv *.mpit -s *.sym -0 poisson242434.prv
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S ompil2prv *.mpit -s *.sym -0 poisson245306.prv
Getting input arguments

* file (0) poisson200000453060000000000.mpit will
(Pid 45306)

* file (1) poisson200000453060000100000.mpit will
(Pid 453006)

* file (2) poisson200000453060000200000.mpit will
(Pid 45306)

* file (3) poisson200000453060000300000.mpit will
(Pid 45306)

SymFile = poisson20000045306.sym (ApplNum = 0)

ompiZ2prv tool (Version 1.1)

Generating paraver tracefile poisson245306.prv... (Number
of traces = 4)

Search CommunicatorDefinitions

Rewind traces

Paraver trace file poisson245306.prv has been generated

be

be

be

be

of

APPL 1 TASK 1 THREAD 1

APPL 1 TASK 2 THREAD 1

APPL 1 TASK 3 THREAD 1

APPL 1 TASK 4 THREAD 1

applications = 1 Number
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* Paraver i1s a powerful tool to
visualize states and events in
tracefiles

» Each user thread has a trace, the
values of states (or events) in
several thread traces can be
merged into a trace for an MPI
task

* MPI tasks can be merged into an
application
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Three windows (and the display window) are created.

—iix

Tracefiles  Configuration  Optiohs ﬂelpl

[ visualizer Module O] x|
ResourcefProcess Levels | Window Browser | Yalues | Time Units Tracefile |
v WORKLOAD v &576ins Narte | fuin_ 4 Nanosec.
+ APPL o D ~ Micro.
« TASK P ¥-Scale  |I771604461.29 F | Ml
~ wr SRCand.
THREA&D = = ”
¥ min,max | |i1ﬁ Fl W hour
Ll 2. I_‘J I =
Apply OpeniClose Colors Delete Copy scale Create | Derived | Clore | Events | 0] 4
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The default display window is
usually too cluttered to make
out any detail.

Zoom 1n by right clicking and
choose "Zoom" from the menu.
Or click the magnifying glass in
the Global Controller window.
Two additional clicks define the
area to be displayed.

paraver

!‘Eiwin_l @ poisson,

THREAD 1.1.1 17
THREAD 1.1.2
THREAD 1,1.3
THREAD 1,1,d

THREAD 1.,2,1 1

THREAD 1.2.4
THREAD £,2,1 4

THRERD 1.3.2

L

THREAD 1,3.3 ' I"""“"
L

THREAD 1,3.4 I"""“"

THREAD 1.4,1

THRERD 1.4.2 -

THREAD 1.4,3

THREAD 1.4.4

il
il
il
Il
il
il

il
NI

l

Il

I

Il

l

I
|

-1 100
TIME (in %) |
REDRA&W | 7 Comm I Recy _I Send |7 Flag |7 Color ﬁl ilLl ﬂlﬁlll
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paraver

From "paraver" window, Use "Tracefiles->Trace Information->Defined States
window" to bring up a window to show the state to color mapping.

Defined States  (Tracefile: poissonz40962.prv)
Calor  State Lakel

=

Idle

Running

Mot created

Waiting a message
Elaking Send

Thd. Synchr.
Test'Prohe

Sched. and Forksdain
Waitt aitall

Elocked

w

L T B = o I

10 Immediate Send
11 Immediate Receive
12 Bs}
13 Global OP
14 Tracing Disabled
B s Overhead
B s MPI_SendRecy
B - MPI One-sided

!:‘L:"iwin_l_zl_zz.z_ziz @ poisson240962.pry

THREAD 1,1.1

THREAD 1,1.2

THREAD 1,1.3

THREAD 1,1.4

THREAD 1,2.1

THREAD 1,

THREAD 1,

THREAD 1,2

THREARD 1,3,:

THREAD 1,

THREAD 1,

THRERD 1,

THREAD 1,41

THREAD 1,4.2

THREAD 1,4.3

THREARD 1.4.4

TIME |

REDCRAY

7 Comm I Recw _I Send 7 Flag & Calor

« <] > n» ]
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Fjwhat,.-"where Information: win_1_z1_z2.2 z3.? @ poissonZ240962.pry - | Ellil
[z

User Event at 9153.57  Floating-point unit produced a resul (PM_FPUOD_CKPL) WALUE 3

User Event at 9153.57 Processor cycle (PM_CYC) VALUE 416352

User Event at 9153.57  Float multiply-adds execute (PM_FPU_Fi&) WALUE O

User Event at 9158.57  Cycles a tlhsync instr is at hottom of completion buffe (PM_TLE_MISS) YALUE 412
User Event at 315357  User functions End J
RBunning  Dwration : 0.04 Ok
Uzer Event at 9158.60 MPI Collective Comtn MPIL_Allreduce

=== GGlobal OF Dwuration : 1.75

| P I

7what,/Where I , — 5
Fwhat e 7 Semantic |7 Everts |7 Communication [T -l Allthe burst I Hex Mode [T Text Mode Repeat| Save as Text

Chject ;- TemERT o CICE TTE . I 7O [TTE]

MMPI_SendRecy Duration : 101.69

Logical RECEIVE at 8574.858 from 0,1,2,1 at 35¥5.32 , Duration : 0.43 (Transmision = 0.43), (size : 40000, tag :
User Event at 9575532  MFI Point-to-point End

Runninig  Duration : 0.02 Ok
Logical SEMD at 357534 to 0,1,4,1 at 3586.02 , Duration : 10.63 (Transmision = 10.69), (size : 40000, tay :
User Event at 3575.54  MFI Point-to- point MPI_Sendrecy

==> MP|_SendRecy Duration : 5.06

- e

. . ]
FF Semantic |7 Events |7 Communication [T__i - Allthe burst I Hex Mode |7 Text Mode Repeat| Save as Text
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paraver

e Paraver enables you to construct customized displays, but
you have to become familiar with the Visualizer, Semantic
and Filter modules.

e For example: Ei

Win_1_z21_z2.2_z3.2 @ poisson2409362.pry

COMPOSE FUMCTIONS

COMPOSE 1 &g s = |
COMPOSE 2 a3 s = | win_1_z1_zZ2.2_z3.2 @ poizsonZ40962. pry
i visualizer Modul
U _ Thiead | Parametare
ResourcesFrocess Levels | Window Browser | Time |
e S = Thread Id I 1
wr WORKLOAD 0 3073 R win_1 ~ Man
« APPL v B win_1_z1 Sdting + Mici
win_1_z1_z¢& P
A TASK i FAilli (]9 Default
e win_1_z1_z2.2 TASK ;
win_1_z1_z2.2_23 viesd) = v SEC
~ THRE&D dl |
Win_1_F1_ 282 137 - Hour
THREAD State Asls i | = s
Spply OpeniClose Colors Delete | Copy sCi ane | Events | Ok

Ok | Default |
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» If you graph something new, click on F in the Visualizer
window, and then Apply to redraw with the correct scale.

E;i"'isualizer Module ;Iglﬂ

Resources/Process Lewvels | Window Browser | Walues | Time Units Tracefile |
v WORKLOAD v £357ER | yin g Narme I_'?iNin_LZLZE-Z « Manosec.
- APPL W PO Wwin_1_z1 o Micro.
win_1_z1_z2 - P
wr TASK AV win 1 _z1 z2.2 #-5Scale  |iz099113.56 F | rilli.
~ wr SRCand.
THREAD = = ”
¥ min,max  |in |:~4 F| W Hour
ik 2 I_‘J I ;
Apply OpeniClose Colors Delete Copy scale Create | Derived | Clore | Events | 0] 4

51



: \
A i

NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER

paraver

Ei win_1_z1_z2.2_ z3.2 m poisson240962.pry

Defined States  (Tracefile: poissonz4o
Colar  State Lahel

=

Iddle

Running

Mot created
Waiting a message

B
z
B
[ Bloking Send
B - Thd. Synchr.
B Test/Prohe
¥ Sched. and Forks/doin
B Waitr aitall
B Blocked
[ Rl Immediate Send
- 11 Immediate Receive
12 140
13 Glohal OF
14 Tracing Disabled
- 15 Owerhead
B s MPI_SendRecy
B - MPI One-sided
155,49 ms 247,97 2340, 44 ms
=l 3609
TIME | I

REDR&W | 7 Comm 1 Recy _i Send ¥ Flag 7 Colar ﬂ ﬂ ﬂﬂ ﬁ Ll
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State

Useful
State Sign
paraver State &s s
Given state
In State
Mot In State
Ewvent

Last Evt Type

e Semantic Module has many Lest Evt val

Mext Evt Type

Options to Nest Evt Val

Fjﬁemantic Module = | Avg Mext Evt val
- present State Values, Event win_‘] (o pgissgnz.ﬂﬂgﬁz_pw Avg Last Evt Val

Types, and Event States to the Given Evt Val

Vi i Modul COMPOSE FUNCTIONS — MEvEYal
lsua lzer O u e Int. Betweean Evt
COMPOSE 1 LERE — | NotinEvtval  Adding
- 1 In Evt Range " .
merge these values going from __ ot |RERS gding sign

threads to tasks to applications Tota verage

Cofmtn Size R aimLm

Cormm Parther hAinimum

VAN Ol modeiin Last Send Durath . |
v AT LA aesiiiEid = Thread i
et Recy Durati

T ot Activity

FROCESS MODEL

application 0 R ACtivity
Task ID
Thread 1D
Chu ID
Mode D

In Thread 1D
In Task 1D
In &ppl 1D
Ok Defaul in cpu D

In Mode 1D

THRE&D In State
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paraver

» Use Paraver window "Tracefiles->Trace Information->Defined Event
Type/Values Window" to see all events recorded in the tracefile.

» Suppose we are interested in displaying the two main user functions and the

OpenMP versions of those functions
il x

Defined Event Types/Values (Tracefile: poissonz40362.prv)
Color  Type Label Walue Label

0 42000809  Float multiply-adds execute (PRM_FPU_FRA) 0 End

42000700 Cycles a tibsync instr is at bottom of completion buffe (PM_TLB_MISS) 3 update@OL@2 (poissonz.fa0)

50000001 MPI Point-to- point 4 jacohig@OLE (poissonz. fal)

a0000002  MFI Collective Comm

0000003 MPI Other

60000001 Parallel {O”F)
Farallel Function

60000073 User functions

=

1]
1]
1]
1]
1]
0

|55 I

=

=

42000609  Float multiply-adds execute (FM_FPU_FMA)

0 End
42000700  Cycles a tlbsync instr is at bottom of completion buffe (PM_TLE_MISS) 1 update (poissonz.f0)
50000001  MPI Point-to- point 2 Jacobi {poissong.fa0)

a000ooog  MPI Collective Comm

a00000o03  mMPI Other

00000071 Parallel (ShP)

GO00001S  Parallel Function
User functions

1 [ e Y e R e R e Y e Y e }

|| —]
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paraver

Use Filter Module to remove all Communication Events, and all User Events not

relevant to functions

Use Semantic Module to display the Function value

Fjﬁemantic Module —1=11

win_1_z1_z2 2 @ poissonz40a62 pry

COMPQOSE FUNCTIONS
COMPOSE 1 a5 ls — |

COMPOSE 2 Az ls = |

FROCESS MODEL

HEREEN

THREAD Last Evt val =i

!\E-'iFilter Module =]

win_1_z1_z2.2 @ poiszon240962.ary

-I_
CORMUMNICATION

7 Logical I Physical
P&RTHMERS

Frarm Mone —i | |i ﬂ

Aoand o« Or

To Mone —i | |} ﬂ

MESSAGES

Al

Tag Al

A and o Or

Size Al 4

:

-I_
USER EVEMTS

Type > Tsoooooo1 ﬂ
A and o Or

X

Value al = | |f ﬂ
-I_

s

=
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Fjwin_l @ poissonZ49128.prv

THREAD 1.1.1

THREAD 1.1.2

THREAD 1,1,3

THREAD 1.1,

THREALD

THREAD 1,2,2

THREAD 1.2,3

THREEALD

THREAD 1.3,1

THREALD

THREALD

THEEAD 1.2,

THREALD

THREALD

THREAD 1.4

THREAD 1.4,

“ Time (in %) |

!f:'il:nlnrs

paraver

=

1 1 1 1 1
I NN
| 1 1 1 1
U R LT
1 1 1 1 1
I T
1 1 1
I e s oo
C (TN T s

!:‘Eiwin_l _21.2_z2_Zz3_z4_z5 @ poissonZ49128.pry

1 1 1
Ry s s
3 Y THREAD 1.,1.4

e B

THREAD 1,2,1

I 1 1
I e,y
| 1 1
IR e ey veeeo 2.2.2
I 1 1
I ) s -z
X | | EAD 1.3,
L IO T T E LTI E T EETCETT L TLTET
! ! ! THREAD 1,3.2
|
1 1 1 . -
I e e ...
TN LTI
I 1 1

O
1

THREAD 1,4,3

THREAD 1.4,4

=10l x|

Code Colors ] Gradient Colars I

299

26617109439 n=

|
TIME (in %) | -

REDRAY | i Comm _I Recy _i Send _IFlag 7 Color REDRAMW | _I Comm _| Recv _I Send _I Flag |7 Caolor

« <] > mw 1]
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paraver

e The 1D and 2D Analyzer modules can be used to evaluate
statistics on state values and event values.

 The 1D Analyzer evaluates a set of functions applied to the
output of the semantic module.

* The 2D Analyzer produces a matrix of values, paraver
objects vs. states, events, or event values.
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1D Analyzer example:

win_1 @ poissonZ43123 pry

 How much time per thread 1s F—
spent actually computing (not State Value | 1 7|
thread management, not MPI, _
not ldle) ? COMPOSE 1 As IsI - —l

 Turn off all filters in Filter COMPOSEZ  psts
Module, set for thread-level S
Display window in Visualizer =
Module, use following -
Semantic Module settings: o

e Click on 1D Analyzer button, Rean T
then click on "All Trace" button
in the new window o | oo |
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1D Analyzer

: Analysis computed for win_1 @ poisson240962.pry =10 x|
Row Awy Semantic Wal | # Sends = | # Receives = | # Events = | | Ok I
3|
THRE&D 1.1.1 0.93 200 z00 §211 SanE |
THREAD 1.1.2 0.90 0 0 J600
THREAD 1.1.3 0.90 0 0 J600
THREAD 1.1.4 0.90 0 0 J600 Eedgin Time :
THRE&D 1.2.1 0.93 200 z00 g211 0.00 ms
THREAD 1.2.2 0.90 0 0 3600 )
THREAD 1.2.3 0.90 0 0 3600 End Time -
THREAD 1.2.4 0.90 0 0 3600 B4732.34 ms
THREAD 1.3.1 0.93 200 200 8211 Duration :
THREAD 1.3.2 0.90 0 0 3600 G4 732.34 ms
THREAD 1.3.3 0.90 0 0 3600
THREAD 1.54 0.90 0 0 3600
THREAD 141 0.93 200 200 gzl
THREAD 142 0.90 0 0 3600
THREAD 143 0.90 0 0 3600
THREAD 144 0.90 0 0 3600
Tatal 14.49 500 500 7044 All window| Al trace |
Average 0.91 al al 4752.75
haimuim 0.93 200 200 6211 tinalyze | Repeat |
hAinimem i 0.90 1] 1] 3600
i _i Calculate Al
= - Graphs/Tesxt Graph/Text Graphi/Text GraphsText

Results show OpenMP threads are about 90% efficient, MPI threads about 93% efficient.
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Derived Views

» Power 3 hardware counter values can be visualized over the
whole run

« Mflop/s 1s given approximately by adding the values of the
PM FPUO CMPL, PM FPUl CMPL, PM FPU FMA €vents

* Create three display windows each showing the values of
one counter and then add them.
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Displaying First Event

 PM FPU1l CMPL is event
42000135, so filter for this event
only

* Choose "Avg Next Evt Val" for
the thread Semantic Module
« Computes last value minus
first value divided by time
multiplied by "Factor"
 Units of time are indicated in
Visualizer Module

FjSemantic Module o ] [

win_1 @ poissonz43128.pry

COMPOSE FUNCTIONS
Win_ COMPOSE 1 As ls = |
' COMPOSE 2 &5 s - |
7 Logical
THREAD Parameters PROCESS MODEL
win_1 @ poissonZ43126 pry  fOM B
and -
Avg Mext Evt Wal Parameters
Famrl i o A
ag THREAD vy Nest Evtval |
k. I Default
and -
Size Ok | Default |
J_

USER EWEMTS

Type =

Amnd e Or

i | |#2000138 ?l

Yalue all _|| i ﬂ
Ok

o—
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Displaying First Event

* Clicking on the "Color"
checkbox plots a graph
instead of color coding the
value.

« Repeat this procedure with
PM FPUO CMPL and
PM FPU FMA

e [

THREAD 1,1.2

THREAD 1,1.3

THREAD 1.3.4

THREAD 1.4.1

THREAD 1.,4.3

THREEAD 1.4.4

A

=l
REDR&W | i Comm _i Recv i Send _i Flag _i Color ﬁlil Ll 1' ﬂl LI
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Creating Derived Window
* Visualizer Module should look like this:

— Three windows have been given a label

» Select a window, then click on "Derived"

Fj?isualizer Module

Creating a derived windo

Select the second window:

Fhid

Create| | Cancel

Rezource/Process Levels | Windowe Browser | Walues | Titmessrm— s TS T
 WORKLOAD « S0iTEns g A ame IIFM*‘-W + Nanosec. | [
~ &PPL P B Fma - hicra., poizson24 3128 pry
w TASK SV S ®_Srale _.-| FSSOR198.55 F | = Ml

A THREAD _ _ wr aecond.
Y omin,max | I_:~44.995?2 F I el
4
Spply DpensClose Colors Delete Copy scale Create | Derived | Clone | Events Ok
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Creating Derived Window

e Semantic Module ummﬁgﬂ
WindOW Changes COMPOSE FUNCTIONS
during creation of a e r
derived view ST

e Select "add" as the roctor 3,000

Operation to combine WINDOW  FPUT i |
the two WindOWS. Operation add
Default iS "pI‘OdU,Ct", WINDOW  FPUD |

Factar I"’I oon
Cik. I Default |

64



NATIONAL ENERGY RESEARCH SCIENTIFIC COMPUTING CENTER

- A
Frerenrs ‘m

Creating Derived Window

e Add FMA window to FPUO+FPU1 window

Fj?isualizer Module -10| x|

Rezource/Process Levels | Windowe Browser | Walues | Time Units Tracefile |
v WORKLOAD -~ 55TEns 07 = Nams IIMFLDF' + Nanosec,
w BPFL i FPU_FPLIO s Mic_m' poissonZ43128.pry
w TASK oL EEHJ} ¥-Scale | 165506198.53 F | e il

A THREAD _ _ wr aecond.
Y omin,max | |_5_1 64.9520 | v Hour
4
Spply I DpensClose Colors Delete Copy scale Create | Derived | Clone | Events Ok
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Mftlop/s 1D Analyzer View

Using the 1D Analyzer on the Mflop window produces the same kind of output as
hpmcount.

Fﬁnnalyzer: Analysis computed for win_1_cl_c2 @ poisson249128.prv =10 ]
Row Avg Semantic Val # Sends = # Receives = # Events = Ok |
iy f1.45 400 499 §,204
mggﬁg H :12 6145 0 0 3,597 Save |
THRE&D 1.1.3 61.45 o 0 3,505
THREA&D 1.1.4 61.45 o 0 3,507 L
THREAD 1.2 1 G1.456 400 3949 g,201 Begin Time ;
THREAD 122 i1 45 0 0 5,599 0.00 us
THREAD 1.2.3 8142 0 0 3.600 End Time :
THREAD 1.2.4 Gl.g 0 0 3,600 54405161 40 us
THREAD 1.3.1 :1 'jg 339 339 gggg Duration :
THREAD 1.3 4 6145 0 0 3,597
THREAD 1.4.1 4146 394 400 5,199
THREAD 1.4.2 g1.45 o 0 3,500
THREA&D 1.4.3 61.45 o 0 3,505
THREA&D 1.4.4 81.45 o 0 3,509
Total 1,303.22 1,597 1,697 75,957 _
Average 8145 100 100 4,749 anl window|[ &l race |
hdaximum g1.48 400 400 8,204
Mir i 8145 0 0 3597 analyze | Repeat |
Stey = 0.00 173 173 1,993
4 _I Calculate &l
= P Graph Text Graph/Text Graph/Text GrapheText
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Further Reading

* CEPBA Tools

— http://www.cepba.upc.es/paraver/index.html
— Not completely updated for IBM SP
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