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8. Remore Procedure Call (RPC)
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Habop TexHosoruii (pperiMBOpK), MO3BOJIAIOIINN OOpallleHHe K
IIPOrPAMMHOMY KOy, WCIIOJIHIEMOMY B 4Yy:XOoM (U TaKxKe,
BEPOSATHO, YAAJIEHHOM) aApecHOM IIpocTrpaHcTBe. ObecrneuynBaeT
IIpeJ/icTaBjeHle daHHBIX B MAaIIMHHO-He3aBUCUMOM QopMare,
ceperaIn3anuio 1 JieCeEpuaaIn3anuio 3TUX JaHHBIX.

MoryT ObITh OCHOBAHBI Ha PAa3JIMUHbBIX COTJIAIIIEHHUSIX O BHI30BaX —
HeoOBbekTHbIe RPC (SUN RPC, ONC RPC) unmu peasn3oBbIBaTh Te
WU UHbIE 00beKTHO-oprueHTHpoBaHHble MoAeau (DCOM, CORBA,
SOA)
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OcobeHHOCTHU
e ApXUTEKTYypa KJIMEHT-CEPBUC
* ACHMMETPUYHOCTD
 CHHXPOHHOCTbD
e MammHHaA He3aBUCUCMOCTD
» 3aBHCHUMOCTD OT AA3BIKOB (U JaKe Cpebl) IIPOrpaMMHPOBAHMS
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Client code
(C, C++, Java, Jscript, .NET)

Obiject/function calls
(cdecl, jdecl, DCOM,
CORBA, SOA)

Authorization module

Serialization
(marshaling) module
(XDR, JDA, XML)

Cipher module
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Server code
(C, C++, Java, Jscript, .NET)

Object/function interface
(cdecl, jdecl, DCOM,
CORBA, SOA)

Authorization module

De-serialization
Module
(XDR, JDA, XML)

De-cipher module

Streaming pool

Transport layer
(Sockets, TCP, UDP, Named Pipes, HTTP, XML transport)
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Call message

eturn message
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Client Bbi3Batb cTab-npouenypy BeinonHute RPC-npoueaypy Server

n 1T
- u

MogrotoBuTb 6ydoep coobLLEHNS
Client Ynopagountb napamMeTpbl B Oydepe
stub [MoArotoBUTL MOMA 3aro/1I0BKa
BoinonHute syscall B a4po

BbinonHuTh call kK cepeepy
[TomecTuUTb NapamMeTpbl B CTEK
PacnakoBarb coobLeHne

Server
stub
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Client [NonyuynTb pesynerar [Mepenatb pe3ynbrar B cTab Server

1T n
u -

MoarotoBuTb 6ydoep coobLLeHNS
PasmecTutb pesynerar B 6ydoepe  Server
[MoaroToBUTL MO 3arosioBKa stub

BoinonHutb syscall B 44po

[Mepenatb pe3ynbrar B KINEHT
[TomMecTuTb pesynbrar B CTEK
PacnakoBartb coobLleHne

Client
stub
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Level 1 BuénunoteuHble RPC-doyHKUMM (rusers, rdate, rwall, spray, rstat)
Level 2 RPC-komnunnatop (npenpouyeccop) RPCgen

Level 3 Low-level RPC programming
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XDR (External Data Representation)
e char, short, int, long (bigendian)
e uchar, usort, uint, ulong (bigendian)
e boolean (TRUE=1, FALSE=0)
e float, double (IEEE 754)
* enum
e string (pascal strings)
e union (pascal variants)
» opaque (v[n], v<n>)
* raw
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RPC preprocessor (RPCgen)
 Homep RPC-tiporpammsl
« Homep RPC-Bepcuu
 Homep RPC-dyHKIIUU
e OnrcaHue nepeaBaeMbIX TUIIOB JITaHHBIX
» C-KO07/1 y/1a/IEHHO-BBI3bIBaeMbIX PYHKIINM (He 00513aTEIbHO)
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/* printmsg.c: BHBOX COOOmMEHMS HAa KOHCOJIb */
#include <stdio.h>
main (int argc, char *argv[]) {

char *message;

if (argec '= 2) {
fprintf (stderr, "usage: %s <message>\n",argv[0]);
exit(1l);

}

message = argv[l];

if ('printmessage (message)) {
fprintf (stderr,"%s: couldn't print your message\n",argv[0]) ;
exit (1) ;

}

printf ("Message Delivered!\n");
exit (0) ;

BelBOI CcOOOmEeHMS Ha KOHCOJIb
BongameHme CTaHIOAPTHEIX KOIOOB BO3BpPAaTa,
IIOCJIE BBEIBOIA COOODWEHMSA Ha KOHCOJIb */

printmessage (char *msg) {
FILE *f;
f = fopen("/dev/console", "w");
if (£ == (FILE *)NULL) {return (0);}
fprintf (£, "%s\n", msg);
fclose (£) ;
return (1) ;

}

$ gcc printmsg.c -o printmsg
$ printmsg "Hello, World!"
Hello, World!

Message delivered!

$
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/%
* msg.x: ®ann npenpoueccopa RPC mng ynmajl€HHOT'O BBE3OBA QYHKUMM MSg

&/

program MESSAGEPROG ({
version PRINTMESSAGEVERS {
int PRINTMESSAGE (string) = 1;
=1;
} = 0x20000001;

YIOaJjl€HHE BEIZOB NPOLEOyphl BCeTr'Ia ONMCEBAEeTCHa KaK 4YacCThb NpOoIrpaMMEI-cepBepa. ®ann
Ipenpoleccopa ONMCEBAaET NPOIpaMMy-CepBep, KaK COoIOepXallyln eOVMHCTBEHHY QYyHKLMIIO
PRINTMESSAGE, npumHMMaOIyD apTyMeHT Tuna string ¥ BoO3Bpallallas 3HadeHMe Tuia int.

31Iech:

dyukuma PRINTMESSAGE omnmMcelBaeTCsa Kak

[Ipouenypa 1 Bepcum 1

[IporpaMMEI-CepBepa

MESSAGEPROG c Homepom 0x20000001 (0x00000000-0x1ffffff - system applications;
0x20000000-0x3ffffff — user applications; 0x40000000-Ox5ffffff - customer
applications; 0x60000000-Oxfffffff — reserved for future use)

$ rpcgen msg.x
$ 1s
msg.h msg.x msg clnt.c msg svc.c
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/*
* Please do not edit this file.
* Tt was generated using rpcgen.

*/

#ifndef MSG_H RPCGEN
#define MSG_H RPCGEN

#include <rpc/rpc.h>

#define MESSAGEPROG ((u_long)0x20000001)
#define PRINTMESSAGEVERSION ((u_long)1l)

#ifdef _ cplusplus

##define PRINTMESSAGE ((u_long)l)

extern "C" int * printmessage_ 1 (char **, CLIENT *);

extern "C" int * printmessage 1 svc(char **, struct svc _req *);

#elif _ STDC__

#define PRINTMESSAGE ((u_long)1)

extern int * printmessage 1 (char **, CLIENT ¥*);

extern int * printmessage 1 svc(char **, struct svc_req *);

#else /* 0ld Style C */

#define PRINTMESSAGE ((u_long)l)
extern int * printmessage 1();
extern int * printmessage 1 svc();
#endif /* 0Old Style C */

#endif /* ! MSG_H RPCGEN */
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/*
* msg proc.c - RPC Version of printmsg.c (server side)
*

*/

#include <stdio.h>
#include "msg.h"

/* Print a message on the console */
int * printmessage 1 svc( char ** msg, struct svc_req * req)
{

FILE *f;

static int result;

f = fopen("/dev/console","w") ;

if (£ == (FILE *) NULL) {
result = 0;
return (&result) ;

}

fprintf (£,"%$s\n", *msqg) ;
fclose(£) ;

result = 1;

return (&result) ;




/*
* rprintmsg.c - RPC version of "printmsg.c" Client side
*/

#include <stdio.h>

#include <rpc/rpc.h>

#include "msg.h"

main(int argc, char** argv) {
CLIENT* client;
int* result;
char* server; * message;

if (argc '= 3) {fprintf(stderr, "Usage : %s <host> <message>\n",argv[0]) ;exit(1l);}
server = argv[l];

message = argv[2];

/* Create the client handle used for calling MESSAGEPROG on the server */

client = clnt create(server, MESSAGEPROG, PRINTMESSAGEVERSION, "tcp"):;

/* Check if connection is established to the server */
if (client == NULL) {

clnt pcreateerror (server) ;

exit(1l);
}

/* Call the remote procedure */
result = printmessage 1 (&message, client);
if (result == (int *) NULL) {
/* Error occurred while calling the server */
clnt perror(client, server);
exit (1) ;
}
/* RPC worked; check if the message was delivered */
if (*result == 0) {
fprintf (stderr,"%s : Coult not print your message\n",argv[0]) ;
exit(1l);
};
/* Everything (RPC, message delivery) worked */
printf ("Message delivered to %s\n", server) ;
clnt_destroy(client) ;
exit (0) ;
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Please do not edit this file.
It was generated using rpcgen.
msg_clnt.c

*/

#include <memory.h> /* for memset */
#include "msg.h"

/* Default timeout can be changed using clnt control() */
static struct timeval TIMEOUT = { 25, 0 };

int* printmessage 1 (char **argp, CLIENT *clnt)
{

static int clnt res;

memset ( (char *)&clnt res, 0, sizeof(clnt res));
if (clnt _call(clnt, PRINTMESSAGE, xdr wrapstring, argp, xdr_ int, &clnt res,
TIMEOUT) != RPC_SUCCESS) {
return (NULL) ;
}

return (&clnt res);
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Please do not edit this file.
It was generated using rpcgen.
msg_svc.h

*/

#include "msg.h"

#include <stdio.h>

#include <stdlib.h>/* getenv, exit */

#include <rpc/pmap clnt.h> /* for pmap unset */
#include <string.h> /* strcmp */

#include <memory.h>

#include <sys/socket.h>

#include <netinet/in.h>

#ifdef _ STDC
#define SIG_PF void(*) (int)
#endif
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static void messageprog 1l (struct svc_req *rqgstp, register SVCXPRT *transp)
{

union { char *printmessage_ 1 arg;} argument;

char *result;

xdrproc_t xdr argument, xdr result;

char *(*local) (char *, struct svc_req *);

switch (rgstp->rq _proc) {

case NULLPROC:
(void) svc_sendreply(transp, (xdrproc t) xdr void, (char *)NULL) ;
return;

case PRINTMESSAGE:
xdr _argument = (xdrproc_t) xdr wrapstring;
xdr result = (xdrproc_t) xdr_int;

local = (char *(*) (char *, struct svc_req *)) printmessage 1 svc;
break;

default:
svcerr noproc (transp) ;
return;

}

(void) memset((char *)&argument, 0, sizeof (argument)) ;

if (!'svc_getargs(transp, xdr_ argument, (caddr t) &argument)) {
svcerr_ decode (transp) ;
return;

}

result = (*local) ((char *)&argument, rgstp):

if (result != NULL && !svc_sendreply(transp, xdr result, result)) {
svcerr systemerr (transp) ;

}

if (!svc_freeargs(transp, xdr argument, (caddr_ t) &argument)) {
fprintf (stderr, "unable to free arguments") ;
exit (1) ;

}

return;
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int main(int argc, char **argv)

{
register SVCXPRT *transp;

(void) pmap unset (MESSAGEPROG, PRINTMESSAGEVERSION) ;

transp = svcudp_create (RPC_ANYSOCK) ;

if (transp == NULL) ({
fprintf (stderr, "cannot create udp service.");
exit(1l);

}

if (!svc_register (transp, MESSAGEPROG, PRINTMESSAGEVERSION, messageprog 1, IPPROTO UDP)) ({
fprintf (stderr, "unable to register (MESSAGEPROG, PRINTMESSAGEVERSION, udp).");
exit(1l);

}

transp = svctcp_create (RPC_ANYSOCK, 0, 0);

if (transp == NULL) ({
fprintf (stderr, "cannot create tcp service.");
exit(1l);

}

if (!svc_register (transp, MESSAGEPROG, PRINTMESSAGEVERSION, messageprog 1, IPPROTO TCP)) ({
fprintf (stderr, "unable to register (MESSAGEPROG, PRINTMESSAGEVERSION, tcp)."):;
exit(1l);

}

svc_run() ;

fprintf (stderr, "svc_run returned");
exit(1l);

/* NOTREACHED */
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Cracu0o 3a BHUMAaHUE ;)




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

