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Introduction to Marmot

* Tool to check for correct MPI usage at runtime
— Checks parameters passed to MPI
— Checks conformance to MPI Standard
— Monitors MPI resource usage

* A library written in C++, is linked to the application

* Does not require source code modifications

« Requires an additional process used as DebugServer

« Support for Fortran and C bindings of MPI-1.2

« Results are shown in a log file (different types supported)



Linking and Compilation with Marmot

« Use the Marmot compiler wrappers to compile and link:
— Replace compiler calls by appropriate wrapper
— For C/C++ use marmotcc or marmotcxx

— For Fortran use marmotf77 or marmotf90
— Source code instrumentation added automatically (usually)

Execution with Marmot

« Execution with Marmot requires one additional process
(used for global view)
— Instead of “mpirun -np n“ call “mpirun -np n+1“

— Marmot's checks cause overhead, thus, performance may
decrease



« MARMOT supports 3 different log file types

— ASCII
— HTML

— CUBE

« Desired log file type is selected with an environmental
variable (export MARMOT LOGFILE TYPE=...)

« ASCII and HTML logs may become very large and are
unable to give an overview

« CUBE log offers an overview along with all the detailed
information



Example — Code

datatype.c:

@7y MPI_Init (&argc, &argv);

48) MPl_Comm_rank (MPI_COMM_WORLD, &rank);

49) MPI_Comm_size (MPI_COMM_WORLD, &size);

50) MPI_Type_ contiguous (2, MPI_INT, &cont2Int);

(51)

52) if (rank == 0)

(53) MPI_Send (s_buf, 1, cont2Int, 1, MSG_TAG_1 ,MPI_COMM_WORLD);
(54)

55) if (rank == 1)

(56) MPI_Recv (r_buf, 1, cont2int, 0, MSG_TAG_1,MPI_COMM_WORLD,&status);
(57)

s8) MPI_Type free (&cont2Int);

59) MPI_Finalize();



Example — Compiling, Linking, and Running VI-

Linking and Compiling
 marmotcc datatype.c -o datatype.exe #Compile and link
e (On some systems you may have to load a module first)

Configuring Marmot (optional)
o export MARMOT LOGFILE_TYPE=1 #Use HTML logging

Running
e mpirun —np 3 datatype.exe #Execute with 2(!) app. processes



Example — Text Output

export MARMOT_LOGFILE_TYPE=0

livetau®localhost:Exercise

Al Edit View Terminal Tabs Hedp

1 (localhost.localdomain)

for MPI-Standard information see:/usr/local/packages/marmot-2.3.0/share/doc/m
armot-2.3.0/MPI-STANDARD/marmot err/nodel64.html

3: Warning global message with Text: Processes 0 and 1 both run on localhost.

localdomain
for MPI-Standard information see:/usr/local/packages/marmot-2.3.0/share/doc/m

armot-2.3.0/MPI-STANDARD/marmot err/nodel65.html

10: Error from rank ©@(Thread: 0) with Text: ERROR: MPI Send: datatype 1is not
valid!

On Call: MPI Send From: datatype.c line: 53 for MPI-Standard information see:/
usr/local/packages/marmot-2.3.0/share/doc/marmot-2.3.0/MPI-STANDARD/marmot err
/node28.html

10: Error from rank 1(Thread: 0) with Text: ERROR: MPI Recv: datatype is not
valid!

[On Call: MPI Recv From: datatype.c line: 56 for MPI-Standard information see:/
usr/local/packages/marmot-2.3.0/share/doc/marmot-2.3.0/MPI-STANDARD/marmot, err
/node28.html

[livetau@localhost Exercisel$ [




Example — HTML Output

export MARMOT_LOGFILE_TYPE=1

MARMOT HTHL Logfils - Kongueror
Eﬂ! Edt yWew o [Bookmacks Sethngs  Wndow Help u

LR B W -j} & homa i etausworkshop mamotE e Mammot_dsatype exe_I0060807_130500 himd aw

ldefault: 1000 microseconds)
Eext: MARMOT_MAX_TIMEOUT_ONE = 0

0 Globall 0 [Information{maximum message time, Unknown
efault: 0 microseconds)
Eext: MARMOT_MAX_TIMEOUT_TWO = 0

0 Globall 0 (Informationimaximum message time, Unknown
efault: 0 microseconds)
E‘-:-xt: MARMOT_LOGFILE_PATH =

0 Globall 0 |Information|(path of Marmot log file output, Unknown
efault: )

ext: MARMOT_ERRCODES_SET = (not set)

0 Globall O llnfﬂrmﬂtiﬂn[';_. ot functional yet) Unknown

0 Globall 0 [Information[Text: End of the environmental variables info. |Unknown

0 [clebal 0 fimformationl o e eads errors mignt oceur _| Unknown

3 [oobal 0 | Warning [ (localnostlocaldomain) - |Unknown | yplge noerg
3 [owbal 0 | warning Pl o iocanostiocatdomain) - |Unknown | yog MGerg
3 [Goval 0 | Warning o S ocaldomain Unknown | ypi'ctandard ||

i : : i ]
Text: ERROR: MP|_Send: datatype is not valid! datatype.d Infos see

10 0 0 Error line: 53 | MPI-Standard

Call: MPI Send
Text: ERROR: MPI_Recv: datatype is not valid!

datatype.c] Infos see
line: 56 | MPI-Standard

10 1 0 Error

Call: MPI_Recv

€[




Example — CUBE Output

Cube 3.2 QT: Exercise/Marmot_datatype.exe_ 20090807 _132838.cube

Ble Display Topology Help
Absoluba w | | Abzolute w | | Absolute "
[ietric tree | | Calltree | Flat view | System tree
C} [] 0 Messages [+ [ 0 CallTree £+ ] - MPI-Enviroment
[ 38 Infos [ 0 Unknown Location =[] - MPI-Processes
O 6 Warnings []0 Notes : J:_I:l Orank 0
[ 10 Notes [] 0 Info Textmessages I -l lrankl
] 0 Errors [] 0 Warning Textmessages:
- LM 1 ERROR - Datatype is not valid! [] 0 Error Textmessages
[] 0 datatype.c
L]0 MPIL_Init @line: 47

(] 0 MPI_Comm_rank @line
[ 10 MPI_Comm_size @line:

I [] 0 MPI_Type_contiguous (

[ - 1 MPI_Recv @line: 56 G
(] 0 MPI_Send @line: 53 —

Call site b

Called region  *[Eelez1lely!

Source code
Online Description
Info

] LIL82%) 55 |D 1 {100 .00%] 1| ] 1 {100 00%) 1

Selectod *1 MP1_Rocv @line: 54°
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BT Tutorial exercise

* The following tutorial steps will be similar for all the tools
Use the provided NPB-3.3-MPI tutorial directory

— Previously used to build and run normal version of BT

% cd workshop-vihps/NPB3.3-MPI; 1s
BT/ CG/ DT/ EP/ FT/ IS/ LU/ MG/ SP/
Bin/ common/ config/ Makefile README README.tutorial sys/

 Edit config/make.def to adjust build configuration
— Adjust MPIF77 compiler specification

« Make clean and build new tool-specific executable

® | % make clean
% make bt CLASS=W NPROCS=16

éﬁilt executable ../bin.$(TOOL)/bt W.16

Change to the directory containing the new executable
and run it as directed

% cd bin.$(TOOL)
% mpiexec —np 16 bt W.16




BT - Applying Marmot

* Keep in mind:
— The following steps will be similar for all of the other tools

« Select the Marmot compiler wrapers

% gedit config/make.def
-> comment out line 32, resulting in:

32: #MPIF77 = mpif77
-> remove the comﬁéﬁt from line 35, resulting in:
35: MPIF77 = marmotf77
-> commeni.but line 86, resulting in:
86: #MPICC = mpicc
-> remove the comﬁéﬁt from line 89, resulting in:

éé; MPICC = marmotcc




BT- Building with Marmot

* No further modifications needed to build with Marmot

% make bt NPROCS=16 CLASS=W

cd BT; make NPROCS=4 CLASS=W SUBTYPE= VERSION=
gmake: Entering directory 'BT'

cd ../sys; cc -0 setparams setparams.c
../sys/setparams bt 4 W

marmotf77 -c -0 bt.f

marmotf77 -0 -o ../bin/bt_W.16 \

bt.o make set.o initialize.o exact solution.o exact rhs.o \

set constants.o adi.o define.o copy faces.o rhs.o solve subs.o \

X solve.o y solve.o z solve.o add.o error.o verify.o setup mpi.o \
. ./common/print results.o ../common/timers.o btio.o

Built executable ../bin.marmot/bt W.16

gmake: lLeaving directory 'BT'

« Marmot-instrumented executable(s) installed in dedicated
bin.marmot subdirectory

« Running the executable(s) in that directory will keep output
files generated by Marmot together



BT- Executing with Marmot

« Keep in mind to use one more process:

% cd bin.marmot
% mpiexec —np 17 bt W.16
NAS Parallel Benchmarks 3.3 -- BT Benchmark
Size: 24x 24x 24
Iterations: 200 dt: 0.0008000
Number of active processes: 16

Time step 1
Time step 20
Time step 40
Time step 60
Time step 80
Time step 100
Time step 120
Time step 140
Time step 160
Time step 180
Time step 200
Verification Successful

BT Benchmark Completed.
Time in seconds = 30.40




BT — Marmot Results (1/2)

* Open the Marmot output:

% konqueror Marmot Fortran Init <TIMESTAMP>.html

<]
e

Edt few Oo Bookmarks Ssfiegn  findew  Help

S Bl =

HARMOT HTHL Logfile - Kongueror

© homelretastutorelbnMamot_Fortranm md_ 20050007 _LEY3 L0 hemd

(Call: MPI_FINALLZE

29872 2

0 Warning

Text: WARNING: MPI_FINALIZE: There are still
I3 communicators left !

Listing of information for all remaining
Communicators:

Information for Resource of type MPI_Comm:
created at setup_mpi.f line: 50

Last 5 calls that used this resource (most
recent first):

bt.f line: 228

rror.f line; 94
rror.f line; 49
t.f line: 187
t.f line: 148
ot yet freed.

Information for Resource of type MPI_Comm:
reated at setup_mpi.f line: 54

epends upon the following resources:
etup_mpi.f line: 50
Last 5 calls that used this resource (most
ecent first):

_solve.f line: 290

_solve.f line: 233

solve.f line; 318

_solve.f line: 190

I — TG ]

bt.f line:
275

Infos see
MPI-Standard




BT — Marmot Results (2/2)

 The code contains no severe errors
* (Is to be expected from a widely used benchmark)

« However:

— Marmot detects that three communicators are not
freed

— A quality application should free all MPI ressources

— Marmot also lists details for each of these
communicators:

 Were is it created
 Where was it used last
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