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Where to start with analysis
For deep analysis of the MPI-bound application click "Continue =" to open the To optimize node-level performance use:
tracefile View and leverage the Intel® Trace Analyzer functionality: Intel® VTune™ Amplifier XE for:
- Performance Assistant - to identify possible performance problems - algorithmic level tuning with hotspots and threading efficiency analysis;
- Imbalance Diagram - for detailed imbalance overview - microarchitecture level tuning with general exploration and bandwidth analysis;

N N . R Intel® Advisor for:
- T Fifte - for th h L bl |
agging/Filtering - for thorough customizable analysis - vectorization optimization and thread prototyping.

For more information, see documentation for the respective tool:
Analyzing MPI applications with Intel® VTune™ Amplifier XE
Analyzing MPI applications with Intel® Advisor

Show Summary Page when opening a tracefile
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This problem occurs when barrier collective operations (such as MPI_Barrier or all-to-
all operations such as MPI_Alltoall which also result in barrier) are not synchronized.
The result is that these operations wait for the last barrier operation to start. Usually
this problem indicates load imbalance in a program.

To resolve this problem, make sure that barrier operations are called at
approximately the same time by all processes. This can be done by adding
computation prior to the earlier barrier calls or by lessening the computation prior to
the later barrier calls.

Affacted Processes shows the distribution of the issue duration per process.

Source Locations shows source locations (with corresponding durations) that are root
causes of this problem
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PO (| P2 P3 P4 F5 P& P7 P8 Sum Mean StdDev
MPI_Bcast 60e-6 | 6.66667e-6 | 666.6672-9
MPI_Allreduce 9.46671 9.80818 10.6684 75.8164 | 8.42405 3.81376
Sum 6.98828 | 2.41009 | 14.1332 | 9.46671 | 9.80818 | 2.28142 | 12.1689 | 7.89127 | 10.6684 | 75.8165
Mean 3.49414 | 1.20504 | 7.06659 | 4.73336 | 4.90409 | 1.14071 | 6.08444 | 3.94564 5.33422 4.21203
StdDev 3.49413 | 1.20504 | 7.06658 | 4.73335 | 4.90409 | 1.1407 | 6.08444 | 3.94563 5.33422 5.00135
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Compiler switches, API

Compiler switches
1. -trace

2. -tcollect -trace
function profile at a high price of maximum overhead

3. -tcollect-filter=func.txt -tcollect -trace
restrict tracing to certain functions
$ cat func.txt
".*¥'" OFF
' . *ComputeDotProduct.*"' ON
" . *ComputeSYMGS.*"' ON
" . *ComputeSPMV.*' ON
' . *ComputeWAXPBY.*' ON

Variants

1. -trace-imbalance
trace only the MPI functions that cause application load
imbalance (idle at some point of the application run)

2. -trace-collectives
trace only collectives

3. -trace-pt2pt
trace only point-to-point operations

Watch out

check pinning correctness
$ impi_info
$ export I_MPI_DEBUG=4

use filtering options for large problems
If not handled carefully,
generates a lot of unnecessary data

Starting the Analyzer app
$ traceanalyzer ${binary}.stf

VT API
Manually instrument the code to profile only
interesting parts of an application or a subset of
iterations

o run without "-trace”

o #include <VT.h>

o -I${VT_ROOT}/include

o inserting calls to VT _traceoff() and

VT _traceon()
o VT_begin(mark), VT_end(mark)

Intel Trace Collector and Analyzer

(c) NHR@FAU 2023 10



Environment variables

VT_FLUSH_PREFIX /tmp Location for temporary flush files

VT_LOGFILE_PREFIX $PWD Location for physical trace
information files

VT_LOGFILE_FORMAT STF SINGLESTF: rolls all trace files into
one file (.single.stf)
VT_LOGFILE_NAME ${binary} name for the trace file
VT_MEM_BLOCKSIZE 64 KB trace data in chunks of main memory
VT_MEM_FLUSHBLOCKS 1024 flushing is started when the number
of blocks in memory exceeds this
threshold
VT_MEM_MAXBLOCKS 1024 maximum number of blocks in main

memory, if exceed the application is
stopped until AUTOFLUSH/ MEM-
OVERWRITE/ stop recording trace
info

VT_CONFIG_RANK 0 control the process that reads and
parses the configuration file

https://www.intel.com/content/www/us/en/develop/documentation/itac-user-and-reference-
uide/top/intel-trace-collector-reference/configuration-reference/configuration-options.html

Environment variables: set up in the

1. corresponding environment variables

2. command line when running your application
3. configuration file

$ export VT_CONFIG=<config file>

# enable all Application activities
ACTIVITY Application ON

# disable all MPI activity
ACTIVITY MPI OFF

# enable all bcasts, barrier, allreduce, recvs and
sends

SYMBOL MPI WAITALL ON

SYMBOL MPI IRECV ON

SYMBOL MPI ISEND ON

SYMBOL MPI BARRIER ON

SYMBOL MPI_ ALLREDUCE ON

Intel Trace Collector and Analyzer
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