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Intel® MPI Library

Value Proposition

Intel’s High Performance MPI Library

Scale Performance — Tuned for Latest Intel Architectures
Scale Forward — Multicore and Manycore Ready
Scale Efficiently — Flexible Fabric Selection & Compatibility

Standards Based — Built on Open Source MPICH Implementation
Sustained Scalability — Tuning for Low Latencies, High Bandwidth &

Increased Processes
Multi Fabric Support — Supports Popular High Performance Networking

Fabrics
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Intel® MPI Library Overview

Streamlined product setup

= |nstall as root, or as standard user

= Environment variable script mpivars.(c)sh sets paths
Compilation scripts to handle details

= One set to use Intel compilers, one set for user-specified compilers

Environment variables for runtime control

= | MPI_* variables control many factors at runtime

— Process pinning, collective algorithms, device protocols, and more
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Compiling MPI Programs

Compilation Scripts

= Automatically adds necessary links to MPI libraries and passes options to underlying
compiler

= Use mpiifort, mpiicpc, or mpiicc to force usage of the associated Intel compiler

= Use mpif77, mpicxx, mpicc, or others to allow user to specify compiler (I_MPI_F77, ...
or —f77=, -cxx=, ...)

— Useful for makefiles portable between MPI implementations

= All compilers are found via PATH
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MPI Launcher

Robust launch command

mpirun <mpi args> executable <program args>

Options available for:

= Rank distribution and pinning

= Fabric selection and control

= Environment propagation

= And more
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Understanding MPIl and Launcher Behavior

|_MPI_DEBUG=<level>

Debug Levels (cumulative):

= 0 -Default, no debug information

= 1 -Verbose error diagnostics

= 2 — Fabric selection process

= 3 -—Rank, PID, node mapping

= 4 —Process pinning

= 5—Display Intel® MPI Library environment variables
= 6 — Collective operation algorithm controls

| MPI_HYDRA_DEBUG=1 turns on Hydra debug output

= Keep in mind that this gives a LOT of output. Only turn on if needed
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Process Placement

Default placement puts one rank per core on each node
Use —ppn to control processes per node
Use a machinefile to define ranks on each node individually

Use arguments sets or configuration files for precise control for complex jobs
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Fabric Selection

| _MPI_FABRICS=<intranode fabric>:<internode fabric> or <fabric>

Fabric options

= shm —Shared Memory (only valid for intranode)

= dapl — Direct Access Provider Library*

= ofa — Open Fabric Alliance (OFED* verbs)

= tmi— Tag Matching Interface

= tcp — Ethernet/Sockets

= ofi — OpenFabrics Interfaces™

Default behavior goes through a list to find first working fabric combination

If you specify a fabric, fallback is disabled, | _MPI_FALLBACK=1 to re-enable
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Environment Propagation

Use —[g]env[*] to control environment propagation

= Adding g propagates to all ranks, otherwise only to ranks in current argument set
-env <variable> <value> Set <variable> to <value>

-envuser All user environment variables, with a few exceptions (Default)

-envall All environment variables

-envnone No environment variables

-envlist <variable list> Only the listed variables
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What’s New: Intel* MPI Library 2018

= Up to 11x faster job start-up performance.
= Up to 25% reduction in job finalization time.

= Added support for the latest Intel® Xeon® Scalable processor.
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Handling Heterogeneous
Jobs



Global Options vs. Local Options

Global Options are applied to all ranks

" -ppn, -geny, ...

Local Options are applied to a subset of ranks
= _n, -host, -env, ...

WARNING: Some options can be set as local options via environment variable, but must
be consistent across job

= Collective algorithms

= Fabric selection and parameters
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Configuration Files and Argument Sets

Arguments Sets are used on the command line

Configuration Files are pulled from the file specified by —configfile <configfile>
Global arguments appear first (first line, or at beginning of first argument set)
Local arguments for each argument set next

Separated by : on command line (don’t separate globals), new line in configfile

Can be used to run heterogeneous binaries, different arguments for each binary,
different environment variables, etc.

All ranks combined in order specified into one job
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Examples

Configuration File

Argument Set

S cat theconfigfile

-genv OMP_NUM_THREADS 4

-n 6 —host nodel ./exel

-n 4 —host node2 ./exe2

# -n 4 —host dead_node3 ./exe3
-n 6 —host node4 ./exe4d

S mpirun —configfile theconfigfile

S mpirun —genv OMP_NUM_THREADS 4 —n 6 —host nodel ./exel
: -n 4 —host node2 ./exe2 : —n 6 —host node4 ./exe4
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Intel® Trace Analyzer and
Collector (ITAC)



Intel® Trace Analyzer and Collector

Value Proposition

Intel’s High Performance MPI Communications Profiler & Analyzer for
Scalable HPC Development

Scale Performance — Perform on More Nodes
Scale Forward — Multicore and Manycore Ready
Scale Efficiently — Tune & Debug on More Nodes

Visualize - Understand parallel application behavior
Evaluate - Profiling statistics and load balancing
Analyze — Automated analysis of common MPI issues
Identify — Communication hotspots
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Intel® Trace Analyzer and Collector Overview

Source

Intel® Trace Analyzer and Collector helps the developer: Code

Compiler

= Visualize and understand parallel appPhegtion behavior

= Evaluate profiling SN TIEY:Te B2 2o ]| /= o SMCI N

= |dentify communication hotspots

Intel® Trace Collector Linker

Features

= Event-based approach
Trace File (.stf)

= Low overhead

= Excellent scalability |® |
Intel® Trace Analyzer

= Powerful aggregation and filtering functions

= Performance Assistance and Imbalance Tuning
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Strengths of Event-based Tracing

Detailed MPI program behavior

Exact sequence of program states — keep timing

Record .
consistent

Collect information about exchange of
messages: at what times and in which order

An event-based approach is able to detect temporal dependencies!

Collect
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Multiple Methods for Data Collection

Run with —trace or Automatically collects all No user code collection.
preload trace collector MPI calls, requires no
library. modification to source,

compile, or link.

Link with —trace. Automatically collects all  No user code collection.
MPI calls. Must be done at link
time.
Compile with —tcollect. Automatically Requires recompile of

instruments all function code.
entries/exits.

Add API calls to source Can selectively Requires code
code. instrument desired code modification.
sections.
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Intel® Trace Analyzer Summary Page

T |ntel® Trace Analyzer

™ File Options Project Windows Help

Summary: poisson.sendrecv.single.stf

Total time: 0.675 sec. Resources: 16 processes, 4 nodes.

Ratio Top MPI functions

This section lists the most active MPI functions from all MP1 calls in the application.

MPI_Sendrecy [ 0.0643 sec (8.59 %)
MPI_Allreduce I 0.0415 sec (5.54 %)
MPI_Finalize [INNEEG_ 0.00785 sec (1.05 %)

MPI_Bcast [ 0.00369 sec (0.494 %)
0.000239 sec (0.032 %)

This section represents a ratio of all MPI calls to the rest of your code in the application.

MPI_Errhandler_create

B serial Code-0.556sec 82.4%
B OpenmP-0sec 0%
B wPicalls-0.118sec  17.5%

Where to start with analysis
For deep analysis of the MPI-bound application click "Continue >" to open the tracefile View and leverage the Intel® Trace Analyzer functionality: To optimize node-level performance use:

Intel® VTune™ Amplifier for:

- Performance Assistant - to identify possible performance problems
o ) R fy p P . P - algorithmic level tuning with hpc-performance and threading efficiency analysis;
- Imbalance Diagram - for detailed imbalance overview N B . B . ) .
. e . . - microarchitecture level tuning with general exploration and bandwidth analysis;
- Tagging/Filtering - for thorough customizable analysis ° .
Intel® Advisor for:

- vectorization optimization and thread prototyping.

For more information, see documentation for the respective tool:

Analyzing MPI applications with Intel® VTune™ Amplifier
Analyzing MPI applications with Intel® Advisor

Show Summary Page when opening a tracefile
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Views and Charts

Helps navigating through the trace data
and keep orientation

Every View can contain several Charts

All Charts in a View are linked to a single:

— time-span
Char

— set of threads

— set of functions

All Charts follow changes to View (e.g.
zooming)
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Event Timeline

7.488 |500 = 7.489|500 = 7.450 |S00 = 7.481 500 =
7.48%|000 = 7.450 (000 = 7.481 000 = 7.452 000 =

Get detailed impression of program structure

Display functions, messages, and collective operations for each rank/thread along time-
axis

Retrieval of detailed event information
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Quantitative Timeline

Get impression on parallelism and load balance

Show for every function how many threads/ranks are currently executing it

OMP_SYNC
120 MATMUL
o PRECON
SOLVER
100 MPI
90
80
70
60
50
40
30 f
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Flat Function Profile

Statistics about functions

Flat Profile ILoad Balance | Call Tree | Call Graph |

Group All_Threads

-

FlatProfle | Load Balance | cCallTree | Call Graph |

Children of Group All_Threads x|

Name [ Tself | Tself [ TTotal #Calls | TSeff/Call Name [Tset  [Tser [ TTotal #Calls | TSeli/cal  [2]
-- Group All_Threads +-MPI_Comm_dup
- PRECON 678.787 445 s 678787 445 s 49536  0013703s L MPI Waitall

- OMP_SYNC 580473 344 s N  S80473344s 296320 0.001858s “-Process 31 Threado 0213338 s [ 09133385 1546 00005915
“ MATMUL 410463 131 s I 4104631315 49280 0.008329s i-Process 24 Thread 0 0.801 994 s [ 0501994 s 1546 00005195
~SOLVER 328.400 819 s [ 2169.146 934 s 128 25656315 -Process 28 Thread0 0756392 s M 0756392s 1546 0.000 489 s
~User_Code 148.746 154 s Il 2383561817 s 128 1169892 i-Process 23 Thread 0 0721329s I 0721329 s 1546 0000467 5
~MPI_Bcast 94227 914s il 94227 9145 37248  0.002530s i-Process 27 Thread 0 0.711 207 s I 0711207 s 1546  0.000460s
~ ASSEMBLY 43822701s 43822701 s 3z 1.369458s - Process 7 Thread 0 0643 754 s 0643754 s 1546  0.000416s
“MPI_Barrier 2422z 488 s | 24222 493 s 48312  0.000481s - Process 15 Thread 0 0.637 547 s [N 0637 547 5 1546 0000412 s
*MPI_Reduce 23,807 645 s | 23807645 s 37184  0.000640s “Process 16 Thread 0 0.622 403 s [N 0628 403 s 1546  0.000 406 s
MPI_Waitall 17607 615 5| 17.607 615 s 43472 0000356 s i Process 0 Thread 0 0610 254 s I 0610254 s 1546  0.000395s
- MPI_Comm_dup ~ 11.756 564 5 | 11.756 564 5 64  0.183696s - Process 8 Thread 0 0.598 698 s I 0.598 698 s 1546 0000387 s
- MPI_Isend 7.838 683 5| 7.838689s 145324  0.000054s ‘- Process 4 Thread 0 0.594 556 s I 0,594 556 s 1546  0.000385s
- MPI_Wtime 7.490 313 s| 7480313s 136182  0.0000S5s - Process z0 Thread 0 0.575 366 s [ 0,575 368 S 1546 0000372 s
- MPI_lrecy 4808187 s 4808197s 145324 0.000034s “Process 25 Thread 0 0573 404 s [ 0573 404 s 1546  0.0003715s
~ MPI_Finalze 0.006 288 s 0.006 288 s 3z 0000197s ~Process 26 Thread 0 0571 285 s [N 05712855 1546 00003705
MPI_Comm_size ~ 0.001205s 0.001205 s 64  0.000018s :-Process 11 Thread 0 0.555 121 s [N 0555 121s 1546  0.000359s
~MPI_Comm_rank 0000293 s 00002935 32 0000008s i-Process 30 Thread 0 0.547 251 s [ 0547 2515 1546 00003545
- Process 28 Thread 0 0547 177 s 1N 0547 177 s 1546 0.000 354 s
~ Process 3 Thread 0 0.540 298 s [ 0540298 s 1546 00003435

~Process 19 Thread 0 0510 765 s [N 0510765 s 1546 0000330s
= Process z Thread 0 0.49s 491 s |1 0.495 491 s 1546 0.000320s
~Process 12 Thread 0 0.485 023 s [ N 0.485 023 s 1546 0.000314s
- Process S Thread 0 0.480 013 s | 0480013 s 1546 0.000 310 s
i Process 21 Thread0  0.474 150 s 0474150 s 1546  0.000307s
i~ Process 6 Thread 0 0.466 212 s I 0466212 1546  0.000302s
~Process 18 Thread 0 0.452 495 s [N 0.452 435 s 1546  0.000293s
= Process 1 Thread 0 0.443 999 s | 0.448 999 s 1546 0.000280s
= Process 13 Thread 0 0.392 865 s N 0.392 865 s 1546 0.000 254 s
i Process 22 Thread 0 0.387 010 s [l 0387 010's 1546 0000250 s
Process 14 Thread 0 0.377 664 s N 0.377 664 s 1 546 0000244 s
- Process 17 Thread 0 0377 174 s 1N 0377 174s 1546 0.000 244 s
~Process 10Thread0  0.374 776 s [ 0374776 s 1546 0000242 s
“-Process 9 Thread 0 0357 603 s [ 0.357 603 s 1546 00002315

< MPI_lrecv

| i-Process 19 Thread0  0.245502 s [l 0.245 502 s 6184  0.000040s

= Process 17 Thread 0 0.243 382 s N 0.243 382 s 6184 0.000039 s =]
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Call Tree and Call Graph

Function statistics including calling hierarchy

= Call Tree shows call stack

= Call Graph shows calling dependencies

Flat Profile | Load Balance | Call Tree ICaII Graph |

Children of Group All_Processes j
Narne [Tself [Tselr [TTotal #Calls  [TSelf/Cal  [TSelf/cal /[ 4l
+-Process 5
+-Process 4
--Process 3
= Us Cod 0.677 003 164.033 352 1 0,677 003
ser_Code o171y Z 0178 711 : 2 0089855 2|_ Flat Profile | Load Balance | Call Tree ] Call Graph |
B- 14772940 s 162.287 993 s 4458 0.003314s
127781639 s [ 127781639 s 4458 0028663 s]| Group All_Processes j
4567 565 5| 7.396 478 s 4458 0.001025 s ‘__
1.435 251 5| 1435251 s 8916 00001615 Name | TSelf | TSelf | TTotal I #Calls | TSelf fCall
| 1.393 662 5| 1.393 B6Z 5 8916 0.000 156 s i
=~ ExchangeEnd 2797 721 s | 12.336 936 5 4458 0000628 s - quUp All_Processes
B \viPI_Waitall 95392155 0.002 140 5 =-Callers
=~ Init_mesh 00045545 0.004748 5 2 00022775 . " "
LWP! Comm_rank 0000 1944 perition: i STF_ReachedEndOfFier caling STF_WorkStackHistory 0.001 000 5 [N 0.002 869 5 37 00000278
- ExchangeEnd 0.000 567 5 0000898 5 2 00002935 ~ STF_InitFilelnput calling STF_WorkStackHistory 00000213 00000555 1 0000021s
- MPI_Waitall 0.000311s 0000311s 2 0.000 155 s { : ! It 1
MP| Finaize 0000968 o 0000268 o T 0000 208e STF_DecodeF!lter_enter_functlon ca|I|ngISTE_WmIfStackHlstory . 00000945 0000320 5 100000945
= Setup_mesh 00002005 0,025 415 5 1 0000200 - STF_ContentFilter_one_to_one_communication calling STF_WorkStackHistory 0.000 112 s 00014765 2 0.0000S6s
[~ MP|_Cart_create 0025177 8 0025177 3 100251775 ] - STF_ContentFilter_all_to_all_communication calling STF_WorkStackHistory 0,000 068 5| 0001528 5 1 00000685
PI_Cart_shift 00000115 0.000011s 1 0000011s . . . )
~MPI_Comm_rank 0,000 009 5 0,000 008 5 1 0.000009s ~ STF_DecodeFilter_leave_function calling STF_WorkStackHistory 0000372510 00103345 300001245
“MP|_Comm_sze 0000018 0000018'S 2 ooooooss ~ STF_DecodeFiter_enter_function_1 calling STF_WorkStackHistory 0.000032 5 | 0.000244 s 100000325
-~ MP1_Comm_free 0000139 s 0000139 s 1 0000139 s .
- MPI_Wtime 0000518 5 0o00sie s 4 0000130 ~ STF_WorkStackHistory 0.001699 5 0.016 826 5 46 00000373
=~ Get_command_line 0000089 s 0856630 1 0000089 s =-Callees
L MPI_B \ ) ‘ ' . )
P ok comoote Doaon o | peeesy - M— - STF_WarkStackHistory caling PAL_IsInTriplets 0.001 663 s [N 00168105 ¥ 0000045
oo VP Conn. e 00000185 00000185 z 00000085 -STF_WorkStackHistory calling STF_WillyForAl 0.0011045 0.005 7845 30 00000375
T f,fz:f_zcm 0553 430 5 163570 788 5 1 0863430 s I ~STF_WorkStackHistory calling STF_CallFromContent_begin_of_history 0001426 s T 00163525 32 00000455
MPI_Barrier 0040289 5 0,040 268 5 2 00z0134s| - STF_WorkStackHistory calling STF_CallHandler 0001647 5 0016717 5 35 0000047 s
-~ iteration 14859618 s 162.377 108 s 4458 0.003 333 s " n .
WP Alrecice 26,065 452 < I peosS e 4458 00137505] 5 ~STF_WorkStackHistory calling STF_CallFromContent_end_of_history 0.001 426 5 I 0016352 5 32 00000455
£ STF_WorkStackHistory calling STF_CopyFromContent_begin_of_history 00002215 0,000 365 5 3 0000074s
- STF_WorkStackHistory calling STF_CopyFromContent_end_of_history 0000221 s 0.000 365 5 3 00000745
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Communication Profiles

Statistics about point-to-point or collective communication

Matrix supports grouping by attributes in each dimension

= Sender, Receiver, Data volume per msg, Tag, Communicator, Type

N\, Total Time [s] (Sender by Receiver)
L

Available attributes z

PO Pi P2 P3 P4 PS5 P& P7 Sum | Mean | SidDavi
PO 74.641 74.641) 0.000| (!
= C B f d, Time, T f
ount, Bytes transferred, Time, Transfer rate " o |
e Total Time [s] (Collective Operation by Process) P2 1515 93.551( 43.776| 1.8M4 %
Sum Mean | StdDev| P3 41.8 F&?M 78.503( 39.254) 2.351
23 . L |
MP|_Barrier 4 0.952| 0.113| 0.080 \0 pa 51 858] 54,114 105.672| 52.838] 1.278
? 49
s
MP|_Beast 0.000 0.860 0.865 0.857 0.853 0.855 0.860 0.951 G EEICES| NN RPET! 25 P5 iaxa A LAR AR e Bk
82 \aE 44
[ P8 (SE.8ES| 73.480] 36.740( 0.879 i
MP|_Allreduce 2 REH 127,702 WEPRORMY 124,266 {3 683,576 110.447| 18.704) 69 'y
p7 24.384) 24.384 o.000| 22
55 |
Sum 87.362| 121.590( 88.990( 128.818| 90.182|125.187|110.268| 138.141{ 830.538)
41 Sum 23.903|126.231f 96.854 99.513| 74.788| 91.733| 58.646| 35.861{597.535) 3400
e
i
Mean 29.121) 40.530( 29.663| 42.939) 30.061| 41.728| 36.756 46.047 37. 108 ‘. ‘ 27
Mean | 23.903| €3.116( 43.427| 49.759| 37.294| 45.86¢| 29.323] 35.861 42,581 29
14
StdDev 41.139( 56.675| 41.312| 59.993 41.727| 58.363| S1.318| 64.359 52.973 G| G b meral| o] seecnnl el raced | o =
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ooming

4.0 s 4.2 s 4.4 s 4.6 s 4.8 s 5.0 s i’
4.1 s 4.3 s 4.5 s 4.7 s 4.9 s >
PO T AD I N r % . y 1440 i -~
C——  — _ SO =T S ]
P1 iy o nll ] fi¥ 1 ) t o Snmelh
. | N e ] A T
b2 ] Y " Swilh i iiili e
e ‘ T, | — i —
P3 £ il L 1y . ! [ W Y nlle
a == ‘ \ |
== fpsdbench __|
=) intvrbench
B elvrbhs
Wi auxhs
—— bl
R Duration of Messages |
0.04 s Multiple
g I }l ” u\hﬂ-— ‘ w Smgle
0.00 s || PR | A l..ﬂ"““ll.h b un"lhh || N N |
K| (— 2
Flat Profile | Load Balance | Call Tree | Call Graph | N Count [#] (Sender by Receiver)
TGroup All_Processes ~| PO |P1|P2 [P3|P4|P5|P6|P7|PB|P3|P10|P11|P12|P122]
21
Name [ Tsel [ Tself | TTotal #Cals ||| Po
- TGroup All_Processes P1 19
— FGroup MPI 5746588 S 5746558 s 7812 || p2 12
- FGroup intvrbench  3.824 473 s [ 8272278 s 18240 |[pg 18
~ FGroup mpb 2379724s R 74315269 s 540 |54 17
- FGroup elvrbhs 1.748 885 s | 4342 490 s 9540 o g
FGroup fpsdbench  1.580 806 s [l 6,107 156 s 6509 16
FGroup auxhs 0957200l 2610683s 17055 || P8
FGroup bpfurhs 0.340816 sl 0.340 816 s 6585 || P7 14
- FGroup mtxb 0012848 s 17.163 427 s 128 || P8 13 43
- FGroup Application 0.000000 s 33.182 880 s 0|l pPo 13 19 =
P10 13 19 12§
P 139 19
11 . it
P12 12 19 B
< | Y oy — Lr, 9
| | | |
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Grouping and Aggregation

Allow analysis on different levels of detail by aggregating data upon group-definitions

Functions and threads can be grouped hierarchically

=  Process Groups and Function Groups

z All_Processes % Major Function Groups

Arbitrary nesting is supported
* Functions/threads on the same level as groups

= User can define his/her own groups

Aggregation is part of View-definition
= All charts in a View adapt to requested grouping

= All charts support aggregation
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Aggregation Example

4.25 s 4.2 s 4.29 s ‘ 4.31 s 4.33 s |
4.26 s 4.28 s 4.30 s 4.32 s =

TG castor1 [IRISIINIRIGETSEAIT Al NENINISVER SRR b d febod o EE0 0 0 RIRE RRRR R edo 67 il ie iEn i

TG castor8 [[RETEETETTIRE 11 10 1 1D FHEHNEE - o : ~ e emsnigar e ey aaweseavare e o IOEEEIRCIEH IR e e i e iiiline et Wiriringgzint

|»

TG castord [REEEaETIREH (IR e R R R R R RN e AR R

TG castor7

B e Rt " i S AR Se R iCii i riirir AT Eird §iinticiiie iiicicie i aiici fiii
TG castor3 [STNEHTEAT ] st ait N N Nivisc TR i EdT i i e e T TV fefi A0 i ied i ir

TG castor? (SRR RN, e o N T TR R R G TR TR TR AR

TG castor6 [JUSISIRISTRISRRTNII! 11 e TS = Jintir [ intin inir ir fieiricf g2 inticiiiintingr ir il
TG castorS [Higigadistaiaaaiis E mana s S = ~ {indir i intineieir divii e irgggeiin i i findiciiii § i
4|
Kl 3 2
Flat Profile | Load Balance I Call Tree | Call Graph | N\ Count [#] (Sender by Receiver)
Children of TGroup All_Nodes Ll TG castor! | TG castor8 | TG castord | TG castor7 | TG castor3
Name [Tsef  [Tser T [TTota  [#cals  [T2][| TG castort
- Function MP|_Isend TG castor8
- Function MP|_lrecv TG castord
=~ Function MP|_Waitall TG castor?
~TGroup castors  0.044 710 s [N 0.044710 s 2
TG castor3
TGroup castorz 0,051 460 s | 0.051 460 s 2 =
~TGroupcastors 0071689 s [ 00716895 2 s
~TGroup castor7 0071929 s [ 00719295 2 TG castor6
I~ TGroup castor1 0072533 s I 0072533 s 2 TG castor5
~TGroupcastors 0072748 00727485 2 Sum 3 4 4 4
~TGroup castor4 0,079 206 s [N 0.079 206 s 2 _||{mean 1 1 1 1
“TGroup castors  0.083 194 s | 0.053 184 s 2 StiDav 8 5 8 3
- Function MP|_Wait
- FGroup Application
- FGroup mpb < -
< | > al | L.
428048 s
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Tagging and Filtering

Help concentrating on relevant parts
Avoid getting lost in huge amounts of trace data

Define a set of interesting data
= E.g. all occurrences of function x

= E.g.all messages with tag y on communicator z

Combine several filters:
Intersection, Union, Complement

Apply it
= Tagging: Highlight messages

= Filtering: Suppress all non-matching events
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Tagging Example

l 5.490 s 5.500 s 5.510 s 5.520 5 5.530 s 5.540 s 5.550 s |
| 5.495 s | 5.505 s | 5.515 s | B..525 g | 5.535 s | 5.545 s | R, T =l
PO =
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P3
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P& ___IJ [~ Invert
— I~ Invert
0.02-s Duration of Messages_l
- Single [~ Invert
B-01—s l J ‘ H l ’ — Single Tagged J I Invert
0.00 s |l..h. i atisiiad I “ I “IJHLIIH l"“ | I ll l _]J & s
R i 2
- J [~ Invert
Flat Profile | Load Balance | Call Tree I Call Graph I e Total Time [s] (Collective Operation by TGroup)
[~ Invert
TGroup All_Processes | :
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Narne [ Tselr Tself /  |2]||MPLBarrier
= TGroup All_Processes MP|_Bcast I Invert
2 F_Groug Application 0.000 000 s MP|_Reduce [ 5 28
= F:Grou Application 0.000 000 s Sum 0.032|0.030/0.027|0.025|0.021|0. 019 rent Clause
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= F_Groug mph 0.000699 s
- EGroup mpb 0.108 744 s [
. ~FGroup MPI 0.312 039 s |
FGroup fpsdbench 0.166 031 s [0
. | ~FaGroup fpsdbench 0.025942 sl |
<« | 2 « |
551837 s
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Filtering Example

|
(=]
PO =
P1
p2 ons
P3 1 ] i
A ] ] o
P4 ' Iy 4 i Gl EEsan if iimph
(14| ][4 1)
P5 i M i i éi
8 = ||' Invert
PERAeR Duration of Messages_l _I W Invert
0.01 s | } ‘ ‘ } T Sige [~ Invert
0.00 s L. P P PP I S A AP .A.|.L.mll..u.u.L.L.ulln.Ll n|l|.| II I l i I|| ’ —I _l [ invert
Rl 4| 2 II" Invert
Flat Profile | Load Balance | Call Tree ICaIl Graph | 5 Total Time [s] (Collective Operation by TGroup) ™ Invert
TGroup All_Processes LI .028 [Current Clausel
Name |TSeIf TSelf / I 2| || MPI_Bcast 0.001 0.030 .
5 TGroup A”_PI’DCESSES MPI_Reduoe 0.031 0.000 0.003 0.000/0.008 =
2 F_Group Application 0.000 000 s Sum 0.032|0.030|0.027|0.024|0.020/0.019[0.¢ 0.022
- EGFOUP Application 0.000 000 s Mean 0.016[0.015|0.014{0.012[0.010|0.010{0.c | J7.019
= F-:Group mpb 0.000 000 s StdDev 0.015/0.015(0.011|0.012|0.005|0. 009
-~ FGroup mtxb 0.000 000 s
- FGroup mph 0093927 sl
- FGroup mph 0.420 783 s
FGroup mtxb 0224041 s
FGroup fpsdbench 0.166 031 s [
-FGroup fpsdbench 0.025942s v
< | »
< |
5.50568 5 A
Reset Ulalog| OK | Cancel | |
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|deal Interconnect Simulator (Idealizer)

Helps to figure out application’s imbalance simulating its behavior in the “ideal

communhnication environment”
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Actual trace
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MPI Performance Assistance

Automatic Performance Assistant

Detect common MPI performance issues

Automated tips on potential solutions

Wait at Barrier  0.90% 5.97002e-3 s
Late Sender 0.80% 5.2878%e-3 s
Late Receiver 0.80% 5.28789%e-3 s

Show all...
Description Affected Processes Source Locations (Root Causes)

Wait at Barrier

wait time

P1 —| barrier l_

wait time
Pn .—| barrier I—
Automatically detect time
p e rfO r m a n Ce i S S U e S a n d t h e i r This problem occurs when barrier collective operations (such as MPI_Barrier or all-to-all operations such as MPI_Alltc

problem indicates load imbalance in a program.

impact on runtime
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MPI-3.0 Support

Support for major MPI-3.0 features

= Non-blocking collectives

u Fast RMA A File Options Project Windows Help

View Charts Navigate Advanced Layout

B2 H ‘ B . 0.073582-0.073813: 0.000 231 m 9 Al Processes [P MPI expanded in (Major Function Groups) ¢ 7 ’ *

= Large counts

MPI_Tall MPI_Wait MIVMINV VP
RS
MPI Tall MPI_Wait
MPI Iallr¢ MPI Wait
21 Waitall MPI Tallr MPI Wait
=

N on- b | oC ki n g MPMIVPN 344+ VDT Waitall MPI Ialie MPI Wait
R ————,
PS

™
MPMPVIP IV Mnoas 3% MPI_Iallre MPIL Wait MM IV 3l VNPT
— L

I ———
AI I re d uce MV 50T Waitall MPI Tallré MPI_Wait
|/

L Waital MPI_Iallr MPI_Wait

(MPI_lallreduce) |1 e i

MPI_Talk JPL_Wait

Flat Profile Load Balance Call Tree Call Graph

All_Processes

Late Receiver  0.00% 4.22804e-3 s

Name TSelf TSelf TTotal #Calls TS~ Late Sender 0.00% 186.548e-6 5
All Processes
Group Application 28.703%e-3 = [N 84.1354e-3 = 1s11 18 Description Affected Processes Source Locations (Root Causes)
MPI_TIallreduce 4.082e-3 s l 4.082e-3 s 384 10 . .
MPI_Isend 3.41077e-3 s | 3.41077e-3 s 1617 2 Wait at Barrier
MPI_Irecv 1.78376e-3 s | 1.78376e-3 = 1698 1.
MPI_Waitall 5.49193e-3 = i 5.49193e-3 s s26 10 wait time
MPI Wait 40.667e-3 s I 40 c57e-3 =

p1— |

barrier
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What’s New in Intel® Trace Analyzer and Collector 2018

Support for OpenSHMEM™* applications.

Support for the latest Intel® Xeon® Scalable and Intel® Xeon Phi™ processors.
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