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Message Oriented Communication
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¢ Remote Procedure Call (RPC:

¢ Message-Oriented Middleware (MOM)
¢ data-streaming
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¢ persistent communication

¢ transient communication

¢ asynchronous communication

¢ synchronous communication
- blocking
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Message-Oriented Transient Communication

¢ transport-layer Message-Oriented
— Berkeley Sockets
— MPI: Message Passing Interface
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¢ socket
— TCP UDP end-point
— UNIX

file descriptor
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¢ 1970 Berkeley UNIX
¢ XTI, X/Open Transport Interface, (TLI: Transport Layer Interface): AT&T
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Socket Primitives for TCP/IP

¢ Socket : Create a new communication end point

¢ Bind: Attach a local address to a socket

¢ Listen: Announce willingnesss to accept connections

¢ Accept: Block caller until a connection request arrives
¢ Connect: Actively attempt to establish a connection

¢ Send: Send some data over the connection

¢ Recelve: Recelve some data over the connection

¢ Close: Release the connection
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s = socket(); /* socket */
bind(s,ad ress); /* */
listen(s,backlog); /* backlog */
ss = accept(s); /* connection

Tile descriptor */
close(s); /* s close */
recv(ss,..); /* read */

s = socket(); /* socket */
connect(s,address); /* connection */
send(s,..); /* send */
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:E}iﬂl“t;(:’r‘Lh int my fd;

struct sockaddr_in my sin;

static Int _setup_server_socket(struct sockaddr_in *sinp,
int port, int backlog);

int main(int argc,char *argv[])

{

Iint sinlen;
struct sockaddr _in client_sin;
char buf[128]; Se rver
int r,s;
Int port;
if(argc 1= 2){
fprintf(stderr,"%s #port¥n',argv[0]);

exit(l);
+
port = atoi(argv[1l]);
printf('server test program ... wait on port %d¥n",port);
my fd = _setup_server_socket(&my sin,port,l);

sinlen = sizeof(struct sockaddr _in);

s = accept(my_TFd, (struct sockaddr *)&client _sin,&sinlen);

1IT(s < 0){
perror(*accept failed™);
exit(l);

+

while((r = read(s,buf,128)) >= 0){
write(l,buf,r);

+

printf(*"terminated ...¥n");

close(s);

close(my_fd);

exit(0);
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~ 4 static Int _setup_server_socket(struct sockaddr in *sinp,int port,

{

int backlog)

int sinlen,r;

struct sockaddr_in sin;

char hostname[MAXHOSTNAMELEN];
struct hostent *hp;

int fd;
fd = socket(AF_INET, SOCK_ STREAM, 0);
iF(Fd < 0){ Server
perror(*'socket failed™);
exit(l);
+
r = gethostname(hostname, MAXHOSTNAMELEN) ;
1T(r < 0){
perror(*"hostname™);
exit(l);
by

printf("'hostname=%s¥n"",hostname) ;

hp = gethostbyname(hostname);
1T(hp == NULL){
perror(*‘'gethostbyname™);
exit(l);
+
memset(&sin, 0, sizeof(sin));
sin.sin_family = AF_INET;
sin.sin_port = htons(port);
bcopy(hp->h_addr,&sin.sin_addr.s_addr,hp->h_length);

2
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Server 3
sinlen = sizeof(sin);

r = bind(fd, (struct sockaddr *) & sin, sizeof(sin));

it (r < 0){
perror(*"bind™);
exit(l);
+
r = listen(fd,backlog); /* set backlog */
iIfT (r < 0){
perror(*'listen™);
exit(l);
+
r = getsockname(fd, (struct sockaddr *)sinp, &sinlen);
1IT(r < 0){
perror(‘'getsockname');
exit(l);
+

return fd;
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#include
#include
#include
#include
#include
#include

#ifndef
#define
#endi T

<stdio.h>
<sys/types.h>
<sys/socket.h>
<netinet/in.h>
<netdb.h>

<unistd.h> Client

MAXHOSTNAMELEN
MAXHOSTNAMELEN 256

int main(int argc,char *argv[])

{
int
stru

r.
ct sockaddr_in sin;

char hostname[MAXHOSTNAMELEN];

stru
int

ct hostent *hp;
fd,port;

char buf[128];
if(argc 1= 3){

}

fprintf(stderr,"%s: hostname port¥n'™);
exit(l);

strcpy(hostname,argv[1]);
port = atoi(argv[2]);

prin

hp =

if(h

tf('client test ... connect to %s:%d¥n',hostname,port);
gethostbyname(hostname) ;

p == NULL){

perror(*'gethostbyname'™) ;

exit(l);
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memset(&sin, 0, sizeof(sin)); Client
sin.sin_family = AF_INET;
bcopy(hp->h_addr,&sin.sin_addr.s_addr,hp->h_length);
sin.sin_port = port;

fd = socket(AF_INET, SOCK_STREAM, 0):

iIf(fd < 0){
perror(*'socket failed™);
exi1t(l);
+
r = connect(fd, (struct sockaddr *)&sin,sizeof(sin));
1T(r < 0){
perror(*‘connect failed");
exit(l);
by

sprintf(buf,hello world...¥n"");
write(fd,buf,strien(buf)+1);

close(fd);
exit(0);
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— send receive

— POSIX IPC, socket

— TIPC (Transparent Interprocess Communication)

— LINX (on Enea’s OSE Operating System)

— MCAPI (Multicore Communication API

— MPI (Message Passing Interface) Send Receive
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MPI

¢ MPI (Message Passing Interface)

Send/Receive
(rank)
communicator

Reduce/Bcast
Gather/Scatter
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for(1=0;1<1000

S += A[i]

1++)

/H

=1 750
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¢ 1000
int aJ250],; /7* 250

main()4{ /*
int 1,s,SS;

s=0;
for(1=0; 1<250;1++) s+= a[i1]; /*
if(myid == 0){ /* 0

for(proc=1;proc<4; proc++){
recv(&ss,proc); /*

S+=SS; /* */
}
}yelse { /*0
send(s,0); /* 0)

}
}

*/

*/

*/

*/

*/

*/

*/
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MPI

#include "'mpi.h"
#include <stdio.h>
#define MY_TAG 100
double A[1000/N_PE];
int main( Int argc, char *argv[])
{
int n, myid, numprocs, 1i;
double sum, X;
int namelen;
char processor_ name[MPl_MAX PROCESSOR_NAME];
MPI_ Status status;

MPI1_Init(&argc,&argv);
MPI_Comm_size(MPI_COMM_WORLD,&numprocs);
MPI_Comm_rank(MP1_COMM_WORLD,&myid);

MP1_Get processor_name(processor_name,&namelen);
fprintf(stderr,"Process %d on %s¥n'", myid, processor_name);
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MPI

sum = 0.0;
for (1 = 0; 1 < 1000/N_PE; 1++){
sum+ = A[i];

}

iIf(myid == 0){
for(n = 1; 1 < numprocs; 1++){
MPI1_Recv(&t,1,MPI_DOUBLE,i,MY _TAG,MP1_COMM_WORLD,&status)
sum += t;
+

} else

MP1_Send(&t,1,MPI_DOUBLE,O,MY_TAG,MP1_COMM_WORLD) ;
/* MP1_Reduce(&sum, &sum, 1, MPI_DOUBLE, MP1_SUM, O, MPI_COMM_\
MP1_Barrier(MPI_COMM_WORLD) ;

MPI_Finalize();
return O;
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Message-Oriented Persistent Communication

¢ Message-queuing system, Message-Oriented
Middleware (MOM)

— Persistent and asynchronous

— active
» loosely-coupled communication

— MPI
MPI

— (SMTP)
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Primitive for Message queuing systems

¢ Put: Append a message to a specified gueue

¢ Get: Block until the specified queue is non-empty,
and remove the first message

¢ Poll: Check a specified gueue for message, and
remove the first. Never block.

¢ Notify: Install a handler to be called when a message
IS put into the specified queue.
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for Message queuing systems

¢ Mapping of queues to network location

— transport level address queue-level address

— DNS (Domain Name System/Server) in E-mail system
¢ Message Router
¢ Message Broker --

sender receiver

queue-level
l address Took-up address
database

local 0OS local 0OS

address

| transport-level
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Stream-oriented communication

¢ Continuous Media ( )
— (MPEG) -- 30 msec/image
— discrete media

¢ Data Stream
- TCP/IP

— asynchronous transmission mode (

— synchronous transmission mode (

— Isochronous transmission mode
. (bounded jitter)

— simple stream  complex stream
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Streams and Quality of Service

¢ QoS (Quality of Service):

2

— end-to-end

— round-trip (

¢ QoS
— buffering jitter
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Stream Synchronization

* complex stream

— discrete media (JPEG?) audio data
— MPEG (Motion Picture Expert Group) Stream video audio

¢ MPEG2
» proadcast quality video 4 6Mbps
" continuous stream discrete streams packet stream
. 90KHz
. program

stream multiplex (
- demultiplex
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Multicast communication

— broadcast

network-level or transport-level
IP broadcast
. information dissemination ( path

. ISP

— Multicast
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Application-level Multicast

¢ IP
overlay network Multicast
— overlay network :

= P2P

— overlay information dissemination path
. spanning tree

= epidemic protocols : *~ >
= (Gossip-based data dissemination
= reputation-based ...
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¢ Message-Oriented Transient Communication
— Berkeley Socket
— MPI: Message Passing Interface

¢ Message-Oriented Persistent Communication
— queuing system

& Stream-oriented communication
— QoS

— Stream Synchronization

¢ Multicast Communication



