TAU User's Guide




TAU User's Guide
Updated February 26th 2010 for use with version 2.19 or greater.

Copyright © 1997-2009 Department of Computer and Information Science, University of Oregon Ad-
vanced Computing Laboratory, LANL, NM Research Centre Juelich, ZAM, Germany

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and
without fee is hereby granted, provided that the above copyright notice appear in al copies and that both
that copyright notice and this permission notice appear in supporting documentation, and that the name
of University of Oregon (UO) Research Centre Juelich, (ZAM) and Los Alamos National Laboratory
(LANL) not be used in advertising or publicity pertaining to distribution of the software without specif-
ic, written prior permission. The University of Oregon, ZAM and LANL make no representations about
the suitability of this software for any purpose. It is provided "as is" without express or implied war-
ranty.

UO, ZAM AND LANL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO
EVENT SHALL THE UNIVERSITY OF OREGON, ZAM OR LANL BE LIABLE FOR ANY SPE-
CIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RES-
ULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CON-
TRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNEC-
TION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.







Table of Contents

............................................................................................................................... Vii
1 TaU INSIFUMENTALTON ..ceeiie et e e e et e e e e et e e et e e e e eennas 1
1.1. Dyninst binary rewriting of appliCations ............cccouuiiiiiiiiii e 1

1.2. TAU scripted COmMPilation .........c..oiuniiiiiiiee e 1
1.2.1. Compiler Based INStrumentation ...........cc.ovvviunieiiieiiii e e e e eeaenns 1

1.2.2. Source Based INStrumentation .............ooveveiiiiiiiiiiieeiin e 2

1.2.3. Option to TAU COMPIEN SCHPLS ....ueiiieiieiiiiie e 2

1.3. Selectively Profiling an APPliCaLION ..........oiieieiiiiiiiiie e 2
1.3.1. CustomM Profiling .....coeuiiiiiii e 2

2 ) 1 1 o P 4
2.1. RUNNING the APPIICAION .....uiiei e e e 4

2.2. Reducing Performance Overhead with TAU_THROTTLE ......cooovivviiviiiiceeeeen, 4

2.3. Profiling each event callpath ...........coouuiiiiiii i 4

2.4. Using Hardware Counters for MEaSUreMENt ...........oveveeueieieiiiieeiiiieeeeiin e e 4

G - 'o 1 o S U P U PP 7
3.1, GeNnerating EVENE TIACES . ..uuiveiiei i e ettt e e e e e e aaaas 7

4. Analyzing Parallel APPliCaLION ......c..iiiuiiiii e e e 8
O 1= (= U 00 7= Y 8

4.2, ParaPrOf ..o 8

4.3 JUMPSNOL ..ttt 9

B QUICK REFEIENCE ...t e e e e e eaas 10
6. Some Common APPliCaION SCENAINO ......cvviiieiii e e e 11
6.1. Q. What routines account for the most time? How much? ...........cccocoeiivviveennnee, 11

6.2. Q. What loops account for the most time? How much? ...........c.cccoevviiiviivcnnnen, 11

6.3. Q. What MFlopsam | getting in all [00PS? .......ooovvuiiiiiiiiiiei e 12

6.4. Q. Who callsMPI_Barrier() Where? ........coouiiiiiiie e 13

6.5. Q. How do | instrument Python Code? ............ooieuiiiiiiiiiiii e 14

6.6. Q. What happensin my codeat agiventime? .........c.cooeviiiiiiiieiiieiec e 14

6.7. Q. How does my application SCAIE? ........ccuviiiiiiii e 15




List of Figures

4.1 Main DAAWINAOW ...t e et e e et e e e et e eeeaan s 8
4.2 MaN DABWINAOW ...ttt e et eeaa s 9
L300 I o = (o1 = 11
6.2. Flat Profil@ With LOOPS ......vuniiiiiieeeeet ettt 11
SRS VL e To] 1= o= gl (o) o PSP 12
B.4. Calpath Profile .. v 13
6.5. TraCing With Vampir ......ooiue i e e e e e e e 14
6.6. SCalability Chart ........ccuiii i 15




List of Tables

1.1. Different methods of instrumenting appliCationS .............ovvevieiiiierii e

Vi



TAU Performance System® is a portable profiling and tracing toolkit for performance analysis of paral-
lel programs written in Fortran, C, C++, Java, and Python. TAU (Tuning and Analysis Utilities) is cap-
able of gathering performance information through instrumentation of functions, methods, basic blocks,
and statements. The TAU API also provides selection of profiling groups for organizing and controlling
instrumentation. Callsto the TAU API are made by probes inserted into the execution of the application
via source transformation, compiler directives or by library interposition.

This guide is organized into different sections. Readers wanting to get started right way can skip to the
Common Profile Requests section for step-by-step instructions for obtaining difference kinds of per-
formance data. Or browse the starters guide for a quick reference to common TAU commands and vari-
ables.

TAU can be found on the web at: http://tau.uoregon.edu
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Chapter 1. Tau Instrumentation

TAU provides three methods to track the performance of your application. Either binary rewriting
through Dyninst, through compiler directives or by using PDT to do source transformation. Most
projects need a comprehensive picture of where time is spent. The TAU Compiler provides a simple
way to automatically instrument an entire project. The TAU Compiler can be used on C, C++, fixed
form Fortran, and free form Fortran. Here is atable that lists the features/requirement for each method:

Table 1.1. Different methods of instrumenting applications

Method Requires |Requires |Shows Routine- |Low level |[Throttling |Ability to
recompil- |PDT MPI level event |events to reduce|exclude file
ing events (loops, overhead |(from in-

phases, strumenta-
etc...) tion

Binary re- Yes Yes Yes

writing

Compiler |Yes Yes Yes Yes Yes

Source Yes Yes Yes Yes Yes Yes Yes

1.1. Dyninst binary rewriting of applications

This section will cover how to profile your application by rewriting your binary to inserted instrumenta-
tion.

The t au_r un script alows you to instrument an application binary using the Dyninst Tool (requires
TAU to be configured with Dyninst). This feature alow instrumentation of already compiled execut-
ables without TAU's having to edit the application's code.

Touset au_r un select the - o option to name the rewritten binary:

% tau_run -0 a.inst a.out
% npirun -np 4 ./a.inst

1.2. TAU scripted compilation

1.2.1.

For more detailed profiles TAU provides two means to compile your application with TAU: Through
your compiler or through source transformation using PDT.

Compiler Based Instrumentation

TAU provides these scripts: tau_f90.sh, tau_cc.sh, and tau_cxx.sh to instrument and compile Fortran, C,
and C++ programs respectively. Y ou might use tau_cc.sh to compile a C program by typing:

% nodul e [ oad tau
% tau_cc.sh -tau_options=-opt Conpl nst sanpl ecprogram c




1.2.2.

1.2.3.

Tau Instrumentation

On machines where a TAU module is not available you will need to set the tau makefile and/or options.
The makefile and options controls how will TAU will compile you application. Use

%tau_cc.sh -tau_nmakefil e=[path to nakefile] \
-tau_options=[opti on] sanpl ecprogramc

The Makefile can be found in the /[ arch] /1 i b directory of your TAU distribution, for example /
x86_64/1i b/ Makefil e.tau-npi - pdt.
Y ou can also use a Makefile specified in an environment variable. To run tau_cc.sh so it uses the Make-

file specified by environment variable TAU_MAKEFI LE, type:

%export TAU MAKEFI LE=[path to tau]/[arch]/Iib/[makefile]
Y%export TAU_OPTI ONS=- opt Conpl nst
%t au_cc.sh sanpl eCprogramc

Similarly, if you want to set compile time options like selective instrumentation you can use the
TAU_OPTI ONS environment variable.

Source Based Instrumentation

TAU provides these scripts: tau _f90.sh, tau_cc.sh, and tau_cxx.sh to instrument and compile Fortran, C,
and C++ programs respectively. Y ou might use tau_cc.sh to compile a C program by typing:

% nodul e | oad tau
% tau_cc.sh sanpl ecprogramc

When setting the TAU_MAKEFILE make sure the Makefile name contains pdt because you will need
aversion of TAU built with PDT.

A list of options for the TAU compiler scripts can be found by typing man tau_conpi l er. sh orin
this chapter of the reference guide.

Option to TAU compiler scripts

These are some commonly used options available to the TAU compiler scripts. Either set them via the
TAU_OPTI ONS environment variable or the -tau_options= option to tau_ f90. sh,
tau_cc.sh, or tau _cxx.sh

- opt Ver bose Enable verbose output (default: on)

- opt KeepFi | es Do not remove intermediate files

- opt Shar ed Use shared library of TAU

1.3. Selectively Profiling an Application

1.3.1.

Custom Profiling

TAU allows you to customize the instrumentation of a program by using a selective instrumentation file.




Tau Instrumentation

This instrumentation file is used to manually control which parts of the application are profiled and how
they are profiled. If you are using one of the TAU compiler wrapper scripts to instrument your applica-
tion you can use the -t au_opt i ons=- opt TauSel ect Fi | e=<fi | e> option to enable selective
instrumentation.

Note

Selective instrumentation is only available when using source-level instrumentation (PDT).

To specify a selective instrumentation file, create atext file and use the following guide to fill it in:

» Wildcards for routine names are specified with the # mark (because * symbols show up in routine
signatures.) The # mark is unfortunately the comment character as well, so to specify aleading wild-
card, place the entry in quotes.

» Wildcardsfor file names are specified with * symbols.

Here is a exanple file:

#Tell tau to not profile these functions
BEG N_EXCLUDE_LI ST

voi d quicksort(int *, int, int)

# The next line excludes all functions beginning with "sort_" and having
# arguments "int *"

void sort _#(int *)

void interchange(int *, int *)

END_EXCLUDE_LI ST

#Excl ude these files fromprofiling
BEG N_FI LE_EXCLUDE_LI ST

*.s0

END_FI LE_EXCLUDE_LI ST

BEG N_I NSTRUVENT_SECTI ON

# A dynam c phase will break up the profile into phase where

# each events is recorded according to what phase of the application
# in which it occured.

dynam ¢ phase nanme="fool bar" file="foo.c" line=26 to |ine=27

# instrunent all the outer loops in this routine
| oops file="loop_test.cpp" routine="nultiply"

# tracks nenory allocations/deallocations as well as potential |eaks
menory file="foo.f90" routine="INT"

# tracks the size of read, wite and print statements in this routine
io file="foo.f90" routine="RINB"

END_| NSTRUVENT_SECTI ON

Selective instrumentation files can be created automatically from Par aPr of fromtheFile > Cre-
ate Sel ective Instrunentation File menuitem.




Chapter 2. Profiling

This chapter describes running an instrumented application and the generation and subsequent analysis
of profile data. Profiling shows the summary statistics of performance metrics that characterize applica-
tion performance behavior. Examples of performance metrics are the CPU time associated with a
routine, the count of the secondary data cache misses associated with a group of statements, the number
of times aroutine executes, etc.

2.1. Running the Application

After instrumentation and compilation are completed, the profiled application is run to generate the pro-
file data files. These files can be stored in a directory specified by the environment variable PRO-
FI LEDI R. By default, profiles are placed in the current directory. Y ou can aso set the TAU_VERBOSE
enviroment variable to see the steps the TAU measurement systems takes when your application is run-
ning. Example:

% set env TAU VERBCSE 1
% set env PROFI LEDI R / horre/ sameer / profi |l edat a/ experi ment 55
Y% npirun -np 4 matrix

These are some other environment variables you can set to enable these advanced MPlI measurement
features. TAU_TRACK MESSAGCE tracks MPI message statistics when profiling or messages lines when
tracing. TAU_COVM _MATRI X generates MPI communication matrix data.

2.2. Reducing Performance Overhead with
TAU THROTTLE

TAU's automatically throttles short running functions in an effort to reduce the amount of overhead as-
sociated with profile such functions. This feature may be turned off by setting the environment variable
TAU_THROTTLE to 0. The default rules TAU uses to determine which functions to throttle is: nunt-
alls > 100000 && usecs/call < 10 which means that if a function executes more than
100000 times and has an inclusive time per call of less than 10 microseconds, then profiling of that func-
tion will be disabled after that threshold is reached. To change the values of numcalls and usecg/call the
user may optionally set environment variables:

% setenv TAU_THROTTLE_NUMCALLS 2000000
% setenv TAU THROTTLE PERCALL 5

to change the values to 2 million and 5 microseconds per call.

2.3. Profiling each event callpath

2.4.

You can enable callpath profiling by setting the environment variable TAU_CALLPATH. In this mode
TAU will recorded the each event callpath to the depth set by the TAU_CALLPATH_DEPTH environ-
ment variable (default is two). Instrumentation overhead will increase with the depth of the callpath so it
isagood ideato seeif profiling with a short call-path depth is sufficient.

Using Hardware Counters for Measurement




Profiling

Performance counters exist on many modern microprocessors. They can count hardware performance
events such as cache misses, floating point operations, etc. while the program executes on the processor.
The Performance Data Standard and APl (PAPI [http://icl.cs.utk. edu/ papi/]) pack-
age provide a uniform interface to access these performance counters.

To use these counters, First find out which PAPI events your system supports, type:

% papi _avail

Avai | abl e events and hardware i nformation.
Vendor string and code : Aut henti cAMD (2)
Model string and code : AMD K8 Revision C (15)
CPU Revi si on . 2.000000

CPU Megahertz : 2592. 695068

CPU s in this Node 4

Nodes in this System 1

Total CPU s 4

Nunber Hardware Counters : 4

Max Mul tiplex Counters . 32

The following correspond to fields in the PAPI _event info t structure.

Nane Code Avai | Deriv Descri pti on (Note)
PAPI L1 DCM 0x80000000 Yes Yes Level 1 data cache nisses

PAPI L1 I CM 0x80000001 Yes Yes Level 1 instruction cache nisses

Next test the compatibility between each metric you wish papi to profile, use
papi _event chooser:

papi/util s> papi _event_chooser PAPI LD INS PAPI SR INS PAPI L1 DCM
Test case event Chooser: Avail abl e events which can be added with given
events.

Vendor string and code . Genuinelntel (1)
Model string and code ; ltanium 2 (2)
CPU Revi sion : 1. 000000

CPU Megahertz : 1500. 000000

CPU s in this Node . 16

Nodes in this System 1

Total CPU s : 16

Nunber Hardware Counters : 4

Max Mul tiplex Counters : 32

Event PAPI _L1 DCM can't be counted with others

Here the event chooser tells us that there is an incompatible in the choice of these three metrics:
PAPI_LD_INS, PAPI_SR_INS, and PAPI_L1 DCM. Let try again thistime removing PAPI_L1_DCM:

% papi /util s> papi _event_chooser PAPI _LD INS PAPI _SR INS
Test case event Chooser: Avail abl e events which can be added with given
events.

Vendor string and code . Genuinelntel (1)
Model string and code c ltanium 2 (2)
CPU Revi sion : 1. 000000

CPU Megahertz : 1500. 000000
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CPU s in this Node ;16
Nodes in this System 1
Total CPU s . 16
Nurmber Hardware Counters : 4
Max Mul tiplex Counters . 32

Usage: event Chooser NATI VE| PRESET evt1l evet2 ...

event chooser verifiesthat PAPI_LD_INS and PAPI_SR_INS compatible metrics.

Next, make sure that you a using a makefile with papi in its name. Then set the environment variable
TAU_METRI CSto acolon delimited list of PAPI metrics you would like to use.

setenv TAU_METRI CS PAPI _FP_OPS\: PAPI L1 DCM

In addition to PAPI counters we support TIME (via unix gettimeofday), On Linux and CrayCNL sys-
tems, we provide the high resolution LINUXTIMERS metric, on BGL/BGP systems we provide
BGLTIMERS and BGPTIMERS.




Chapter 3. Tracing

Typically, profiling shows the distribution of execution time across routines. It can show the code loca
tions associated with specific bottlenecks, but it does not show the temporal aspect of performance vari-
ations. Tracing the execution of a parallel program shows when and where an event occurred, in terms
of the process that executed it and the location in the source code. This chapter discusses how TAU can
be used to generate event traces.

3.1. Generating Event Traces

To enable tracing with TAU set the environment variable TAU_TRACE to 1. (similarly you can enable/
disable profile with the TAU_PROFI LE variable. Just like with profiling you can set the output direct-
ory with aenvironment variable:

% set env TRACEDI R /users/saneer/tracedat a/ experi nent 56
This will generate a trace file and a event file for each processor. To merge these files use the

tau_treenerge. pl script. If you want to convert TAU trace file into another format use the
tau2otf,tau2vtf,ortau2sl og2 scripts.




Chapter 4. Analyzing Parallel
Application

4.1. Text summary

For a quick view summary of TAU performance use ppr of It reads and print a summary of the TAU
data in the current directory. For performance data with multiple metrics move into one of the director-
ies to get information about that metric:

% cd MULTI __ P WALL_CLOCK_TI ME
% ppr of
Reading Profile files in profile.*

NCDE 0; CONTEXT 0; THREAD 0:

ol me Excl usi ve I ncl usi ve #Cal | #Subrs | ncl usive Nane
nsec total nsec usec/ cal |
100.0 24 590 1 1 590963 mai n
95.9 26 566 1 2 566911 nultiply
47.3 279 279 1 0 279280 nul ti pl y- opt
44.1 260 260 1 0 260860 nul tiply-regul a

4.2. ParaProf

To use launch ParaProf, execute paraprof from the command line where the profiles are located.
Launching ParaProf will bring up the manager window and a window displaying the profile data as
shown below.

Figure4.1. Main Data Window
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For more information see the ParaProf section in the reference guide.




Analyzing Parallel Application

4.3. Jumpshot

To use Argonne's Jumpshot (bundled with TAU), first merge and convert TAU traces to slog2 format:

%t au_t reenerge. pl
% tau2sl og2 tau.trc tau.edf -o tau.slog2
% j unpshot tau. sl og2

Launching Jumpshot will bring up the main display window showing the entire trace, zoom in to see
more detail.

Figure4.2. Main Data Window
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Chapter 5. Quick Reference

tau_run
TAU's binary instrumentation tool

tau_cc. sh -tau_opti ons=- opt Conpl nst / tau_cxx. sh -
tau_opti ons=-opt Conpl nst / tau _f90.sh -tau_opti ons=-opt Conpl nst
Compiler wrappers (Compiler instrumentation)

tau_cc.sh / tau _cxx.sh / tau f90.sh
Compiler wrappers (PDT instrumentation)

TAU MAKEFI LE
Set instrumentation definition file

TAU_OPTI ONS
Set instrumentation options

dynam ¢ phase nane=' nane' file="fil enane' line=start line # to
line=end _|ine_ #
Specify dynamic Phase

| oops file="filenane' routine=routine nane'
Instrument outer loops

menory file="filename' routine='routine nane'
Track memory

io file="filenanme' routine='routine nane'
Track 10

TAU_PROFI LE / TAU_TRACE
Enable profiling and/or tracing

PRCFI LEDI R / TRACEDI R
Set profile/trace output directory

TAU_CALLPATH=1 / TAU_CALLPATH_DEPTH
Enable Callpath profiling, set callpath depth

TAU_THROTTLE=1 / TAU_THROTTLE_NUMCALLS / TAU THROTTLE_PERCALL
Enable event throttling, set number of call, percall (us) threshold

TAU_METRI CS
List of PAPI metricsto profile

tau_treenerge. pl
Merge tracesto onefile

tau2otf / tau2vtf / tau2slog2
Trace conversion tools
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Chapter 6. Some Common Application
Scenario

6.1. Q. What routines account for the most
time? How much?

A. Create aflat profile with wallclock time.

Figure6.1. Flat Profile

Metric: P_VIRTUAL_TIME
Value: Exclusive
Units: seconds

9647.318 LEQ_IKSWEEPT
4357.213 [ LEQ_BICGSOT
2669.887 L. | LEQ_MATVECT
1777.752 [ SOLVE_SPECIES_EQ
1417.986 | SOLVE_LIN_EQ
1028.448 [l PHYSICAL_PROP
783.402 [_| RRATES
682.376 [L] LEQ_MSOLVET
530.858 [l INIT_AB_M
463.788 [| CALC_MASS_FLUX_SPHR
446.025 [] INIT_MU_S
421747 || CALC_RESID_S
381.363 [] SOLVE_ENERGY_EQ
371.199 [] SOURCE_PHI
258.829 [| DRAG_GS

Here is how to generate a flat profile with MPI

% set env TAU MAKEFI LE /opt/apps/tau/tau-2.17.1/x86_64/1i b/ Makefil e.tau- npi - pdt - pgi
% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)

% make F90=t au_f 90. sh

(O edit Makefile and change F90=t au_f 90. sh)
% gsub run.job

% par apr of -—pack app. ppk
Move the app.ppk file to your desktop.

% par apr of app. ppk

6.2. Q. What loops account for the most time?
How much?

A. Create aflat profile with wallclock time with loop instrumentation.

Figure 6.2. Flat Profile with L oops

11



Some Common Application Scenario

Metric: GET_TIME_OF_DAY
Value: Exclusive
Units: microseconds

1729975.333 Loop: MULTIPLY_MATRICES [{matmult.fa0} {31,9}-{36,14}]
443194 [N MP!_Recv()
81095 [1] MAIN
49569 [l MPI_Bcast()
45669 [] Loop: MAIN [{matmutt f90} {86 9}-{106.14}]
12412 | MPI_Send(
8959 | Loop: INITIALIZE [{matmult £90} {17.91{21.14)]
8953 | Loop: INITIALIZE [{matmult £90} {10,91{14.14)]
5609.2 | MPI_Finalize()
2932.667 | MULTIPLY_MATRICES
2577.667 | Loop: MAIN [{matmult.f90} {117,9}-{128,14}]
2091.8 | MPI_Barrier()
1875.667 | Loop: MAIN [{matmult.f90} {112,9}-{115,14}]
1833 | Loop: MAIN [{matmult.f30} {71,9}-{74,14}]
107 | Loop: MAIN [{matmuit.f90} {77 9}-{84,14}]
30 | INITIALIZE
14.25 | MPI_Comm_rank()
1 | MPI_Comm_size(y

Here is how to instrument loops in an application

% set env TAU MAKEFI LE /opt/apps/tau/tau-2.17.1/x86_64/1i b/ Makefil e.tau- npi - pdt
% set env TAU _OPTI ONS * - opt TauSel ect Fi | e=sel ect.tau —opt Ver bose’
% cat sel ect.tau

BEG N_| NSTRUVENT_SECTI ON

| oops routine="#"

END_| NSTRUMENT _SECTI ON

% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bin $path)
% nmake F90=t au_f 90. sh
(O edit Makefile and change F90=t au_f 90. sh)
% qsub run.job
% par apr of -—pack app. ppk
Move the app.ppk file to your desktop.

% par apr of app. ppk

6.3. Q. What MFlops am | getting in all loops?

A. Create aflat profile with PAPI_FP_INS/OPS and time with loop instrumentation.

Figure 6.3. MFlops per loop

Metric: PAPI_FP_INS / GET_TIME_OF_DAY
Value: Exclusive
Units: Derived metric shown in microseconds format

770,699 [ Loop: MULTIPLY_MATRICES [{matmult f90} {31.91-{36.14)]
223.39 Loop: INITIALIZE [{matmult £90} {10,9}-{14,14}]
223.24 Loop: INITIALIZE [{matmult £90} {17,9}-{21,14)]
171855 Loop: MAIN [{matmult.f30} {71,9}{74,14}]
170.862 [E] Loop: MAIN [{matmult.f90} {112,9}-{115,14}]
122,96 [ ] Loop: MAIN [{matmult.f30} {117 9}-{128,14}]
37549 [_| MULTIPLY_MATRICES
21367 [ INITIALIZE
13.795 [] Loop: MAIN [{matmult.f30} {86,9)-{106.14)]
11 [| MPI_Comm_size()
8.935 | Loop: MAIN [{matmult.f90} {77 9)-{84.14}]
1.131 | MPI_Send()
0.794 | MPI_Comm_rank()
0647 | MP|_Bcast)
0.355 | MPL_Recv()

0.171 | MPI_Barrier()
0.115 | MPI_Finalize()
0.023 | MAIN

Here is how to generate a flat profile with FP operations

12



Some Common Application Scenario

% set env TAU_MAKEFI LE /opt/apps/tau/tau-2.17.1/x86_64/1i b/ Makefil e.tau- papi - npi-pd
% set env TAU _OPTI ONS * - opt TauSel ect Fi | e=sel ect.tau —opt Ver bose’
% cat select.tau

BEG N_I NSTRUVENT_SECTI ON

| oops routine="#"

END_| NSTRUMENT_SECTI ON

% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)

% make F90=t au_f 90. sh

(O edit Makefile and change F90=t au_f 90. sh)

% setenv TAU METRI CS GET_TI ME_OF_DAY\: PAPI _FP_I NS

% gsub run.job

% par apr of -—pack app. ppk
Move the app.ppk file to your desktop.

% par apr of app. ppk

Choose 'Options' -> 'Show Derived Panel' -> Arg 1 = PAPI _FP_INS, Arg 2 =

GET_TI ME_OF_DAY, Operation = Divide -> Apply, close.

6.4. Q. Who calls MPI_Barrier() Where?

A. Create a callpath profile with given depth.

Figure 6.4. Callpath Profile

Call Graph for n,c,t, 0,0,0 - tmp/private/
File Options Windows Help

LI NNNENENERENR
main() (calls 1, f5)

O EEETE 0] £1() (sleeps 1 sec, calls f2, M)l

f4() (sleeps 4 sec, calls f2)

f2() (sleeps 2 sec, calls f3)

Here is how to generate a callpath profile with MPI

% set env TAU_MAKEFI LE

% [ opt/ apps/tau/tau-2.17. 1/ x86_64/1i b/ Makefil e.tau-npi - pdt
% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)

% make F90=t au_f 90. sh

(O edit Makefile and change F90=t au_f 90. sh)
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% setenv TAU CALLPATH 1
% set env TAU _CALLPATH DEPTH 100

% qsub run.job
% par apr of -—pack app. ppk
Move t he app.ppk file to your desktop.
% par apr of app. ppk
(Wndows -> Thread -> Call G aph)

6.5. Q. How do | instrument Python Code?

A. Create an python wrapper library.

Here to instrument python code

% set env TAU MAKEFI LE /opt/apps/tau/tau-2.17.1/x86_64/1i b/ Makefil e.tau-icpc-python
% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)
% set env TAU _OPTI ONS * - opt Shar ed - opt Ver bose'
(Python needs shared object based TAU li brary)
% make F90=tau_f 90.sh CXX=tau_cxx.sh CC=tau_cc.sh (build pyMPI w TAU)
% cat wrapper. py

i mport tau

def QurMain():

i mport App

tau. run(‘ QurMain()’)
Uni nst runent ed:
% npirun. | sf /pyMPl - 2. 4b4/ bi n/ pyMPI . [ App. py
| nstrument ed:
% set env PYTHONPATH<t audi r >/ x86_64/ <l i b>/ bi ndi ngs- pyt hon- npi - pdt - pgi
(sane options string as TAU_MAKEFI LE)
setenv LD LI BRARY_PATH <t audir >/ x86_64/1i b/ bi ndi ngs-i cpc- pyt hon-npi - pdt-pgi\: $LD L
% nmpi run —np 4 <dir>/ pyMl - 2. 4b4- TAU bi n/ pyMPl ./ wr apper. py
(I'nstrunented pyMPl with w apper. py)

6.6. Q. What happens in my code at a given
time?

A. Create an event trace.

Figure 6.5. Tracing with Vampir
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How to create a trace

% set env TAU_MAKEFI LE
% / opt/ apps/tau/tau-2.17. 1/ x86_64/11i b/ Makefil e. tau- npi - pdt - pgi
% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)
% make F90=t au_f 90. sh
(O edit Makefile and change F90=t au_f 90. sh)
% setenv TAU TRACE 1
% qgsub run.job
% tau_treenerge. pl
(rmerges binary traces to create tau.trc and tau.edf files)
JUMPSHOT:
% tau2sl og2 tau.trc tau.edf —o app.slog2
% j unpshot app. sl og2
OR

VAWPI R

% tau2otf tau.trc tau.edf app.otf -n 4 -z
(4 streans, conpressed output trace)

% vanpi r app.otf

(or vng client with vngd server).

6.7. Q. How does my application scale?

A. Examine profilesin PerfExplorer.

Figure 6.6. Scalability chart

0006 X| TAU/PerfExplorer: Relative Speedup
File Help

Relative Speedup - S3D (Jaguar, ORNL):Harness Scaling Study:
GET_TIME_OF_DAY
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Value
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5,000
4,000
3,000
2,000
1,000

0
0 1,000 2,000 3,000 4,000 5000 6000 7,000 8,000 9,000 10,000 11,000 12,000
Number of Processors

® Harness Scaling Study @ ideal
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How to examine a series of profiles in PerfExplorer

% set env TAU MAKEFI LE /opt/apps/tau/tau-2.17.1/x86_64/1i b/ Makefile.tau-npi-pdt
% set pat h=(/opt/apps/tau/tau-2.17.1/ x86_64/bi n $pat h)

% make F90=t au_f 90. sh

(O edit Makefile and change F90=t au_f 90. sh)

% gsub runlp.job

% par apr of -—pack 1p. ppk

% gsub run2p. ] ob

% par apr of -—pack 2p.ppk ...and so on.

On your client:

% per fdnf_configure

(Choose derby, blank user/password, yes to save password, defaults)
% per f expl orer _confi gure

(Yes to | oad schemn, defaults)

% par apr of

(load each trial: Right click on trial ->Upload trial to DB

% per f expl or er

(Charts -> Speedup)
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