Lecture Objectives:

MPI Introduction

/ Ho

Explain the advantage of MPI over OpenMP in terms §f hardware architecture.

Explain the limitations of OpenMP

Define the acronym MPI.

O SlZe.

Define in terms of Mﬂhe term communjcator, rank, an

Explain how to execute an MPI program on a UNIX system.
e -_——

Draw a picture showing how an MPI program is compiled.

Expl N
plain the purpose for the MPI |nit, Finalize, Comm Size, and Comm rank
methods. -

Construct a simple I\:I.EI program using MPI# Send and MPI receive.
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What is MPI?

A message-passing library specification
— Mg model

— not a language or compiler specification

— not a specific implementation or product

For parallel computers, clusters, and
heterogeneous networks

Full-featured

Designed to provide access to
advanced parallel hardware for

——m

— end usersdf"
— library wrlters
— tool developers




IMP| Sources

* The Standard itself:
*— at http:/[w.mpifﬂrum.orq%
— All MPI official releases, in both postscrigt and HTML

* Books:

Using MPI: Portable Parallel Programming with the Messgge
Passing Interface, by Gropp, Lusk, and Skjellum, MIT Pre
MPI: The Complete Reference, by SpieQtto, Huss-Lederman,

Walker, and Dongarra, MIT Pres

Designingard Building Parallel Programs, by lan Foster, Addison-

Parallel ang with MPI, by Peter Pacheco, Morgan-

Kaufman @
MPI: The Complete Reference Vol 1 and 2, MIT Pre¢ss, 1998(Fall.

* (QOther information on Web:

athttp://www.mcs.anl.gov/mpi

pointers to lots of stuff, including other talks and tutorials, a FAQ,
other MPI pages




* MPI Communicator ;(-/ :-[ %/(5

— A collection of professes that
can send messages back and
forth to each other

e MPISize = 7

— The number of processes
working in parallel within an
MPI Communicator

Pl Rank

— The order for a specific process

—_r =

within the MPI Communicator

— |If we have s processes, the rank
varies between 0 and s-1

D 4,
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MPI Compilation

*From Source to Binary: The Inner Workings of GCC

by Diego Novillo
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mpilation ., | ¥
/Vf/t

___ wrapper script to compile

V\F All wavniass \
mpicc -g

-0 mpi_hello mpi_hello.c

"i.ﬂ / l O Sov-se
) \ r eate this exesﬁc\ib!ffle me
/,

source file

produce —__
debugging (as opposed fw
information

turns on all warnings



MPI
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Hint main {void) {

__..“HPI_Send{greeting, strlen(greeting)+l, MPI CHAR, O, 0, MPI_COMM WORLD);

char greetingl q * /

inth COMM_SZ; e g’ * Number of processes =/

int my rank; — /* My process rank * f

/* Start up MBI

HPI_Init{m y, /

/* Get the number of processes */ / /’# ;
MPI Comm size (MPI COMM WORLD, &comm sSz);

r-“' Cet my rank among all the processes %/ f

MPI Comm rank(MPI_COMM WORLD, &my rank); L
Af (my_rank = o) &“ﬁf/
/* Create message */ f"t ff}
sprintf (greeting, "Greetings from process 1 af q1m, my_ra.nk, t:c:nmm_sz}; /f; ",r
/* Send message to process 0 */ &r
} else {
/* Print my message */
printf ("Greetings : ! of
for (int g = 1; g < comm s5z; g++) {
/* Recelve message from process q */

n", my_rank, comm_sz) l"—-—

MPI_Recv(greeting, MAX STRING, MPI CHAR, g, 0, MPI_COMM WORLD, MPI_STATUS IGNORE)
/* Print message from process q */
printf(" n", greeting);

/)¢ CIvC a //

MPI Finalize():
return _;

Messises I3

SE498 Parallel Computing



SE498 Parallel Computing

UOI1NJ9X
pue uolle|idwo) apo) |dIN



s vp ] Berinniy

MPI_INIT(....)

f
g '/'”“ MPI_LOMM_ L— 214

fg Vi (MPI_coMMIwdRL K) J"_'IV 4 {7, 'd /)
:7?‘ / W F MYRANK==0 216 |F MYRANK==1 l {.’:% i 4
A

ACT AS SENDER ACT AS RECENER
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MPI_FINALIZE
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MPI| Methods

/ffn//é/

* MPI Finalize

=) 54,4, .
/4..../4/""',’””;

* MPI Comm_Size




MPI| Send

http://www.open-mpi.org/doc/v1.4/man3/MP| Send.3.php

int MPI_Send(void *buf, int count, MPI_Datatype datatype, int
dest, inttag, MPI_Comm comm)

: Buf.r—a(fr Lo Aol 4, Seny

— Initial ress of send buffer (choice).

* Count - ;L/,,‘, Y )7 s 4
ﬂ?ive'integer).

— Number of elements send (nonneg

» Datatype =) Mﬂé -{14¢ / “7

— Datatype of each send buffer ele (handle)c”

. Dest?-—- Whe e ;4”//]

— Rank of destinatjon (integer).
crg 1he messgolon £
— Messagetag(in:;ger).jﬁ' ?_ W’(D
 Comm L—O “'}(4 ﬁ!}&?_'}

e icator (handle). . * V/
UM bl gots Hois mesrate




MPI| Recelve

int MPI_Recv(void *buf, int count, MPI_Datatype datatype,

. . F
int source, int tag, MPI_Comm comm, MPI_Status *status)

count

— Maximum number of elements to receive
(integer).

datatype

— Datatype of each receive buffer entry (handle).

source -—-LV 7l /f }7‘ (/-1;-1

— Rank of source (integer). /: /

A e ale

— Message tag (integer). 4!"{ f!.,l 7[74’

comm

— Communicator (handle). I/I/IK/Z

— o8
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Message matching

PI_Send(send_buf_p, send_buf_sz, send_type
send_comu:

M r '
MPI Send A
src=gq .. @

MPI_Recv
dest =r

\n__.-*ﬁﬂ;}e:v{ren:ihuf_p* recv_buf_sz, recv_type
_recv_comm. &status);

Copyrght 2 2010, Fl=svier Inc. All rights
Reserved
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h/iPI Data Types

MPI datatype | C datatype
MPI_CHAR signed chary—
“MPI_SHORT signed short int —
MPI_INT signed int
MPI_LONG signed long int

MPI__LONG_LONG
MPI_UNSIGNED_CHAR
MPI_UNSIGNED_SHORT
MPI_UNSIGNED
MPI_UNSIGNED_LONG

signed long long int
unsigned char

unsigned short int
unsigned int

unsigned long int

MPI FLOAT float
MPI DOUBLE double#
MPI LONG_DOUBLE long double
MPI BYTE
— /
MPI PACKED P 2t 44' 7C
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* mpiHelloWorld
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