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 1  /*
 2   *     This is the server routine for example 1
 3   */
 4
 5  #include <stdio.h>
 6  #include <rpc/rpc.h>
 7
 8  #define PROGRAM 0x20000100
 9  #define VERSION 1
10  #define ROUTINE 1
11
12  extern  double  sqrt();
13  double  *compute_result();
14
15  main()
16  {
17         if(registerrpc(PROGRAM,VERSION,ROUTINE,compute_result,
18                          xdr_int, xdr_double) == –1)
19          {
20                  perror(“registerrpc”);
21                  exit(1);
22          }
23          svc_run();
24          fprintf(stderr,“svc_run() call failed\n”);
25          exit(1);
26  }
27
28  double  *
29  compute_result(input)
30  int     *input;
31  {
32  int     count;
33  static  double  output;
34
35          output=1.0;
36          for(count= *input; count>1; count––)
37                  output *= count;
38
39          output = sqrt(output);
40          return(&output);
41  }
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 1  /*
 2   *      This is the client routine for example 1
 3   */
 4
 5  #include <stdio.h>
 6  #include <rpc/rpc.h>
 7
 8  #define PROGRAM 0x20000100
 9  #define VERSION 1
10  #define ROUTINE 1
11
12  main(argc, argv)
13  int     argc;
14  char    **argv;
15  {
16  int     input,
17          ret_val;
18  double  result;
19  char    input_buf[25];
20
21          printf(“Enter an Integer=>”);
22          fflush(stdout);
23          fgets(input_buf,25,stdin);
24          input = atoi(input_buf);
25         if((ret_val=callrpc(argv[1],PROGRAM,VERSION,ROUTINE,
26                          xdr_int, &input, xdr_double, &result))
27                  != 0)
28          {
29                  clnt_perrno(ret_val);
30                  exit(1);
31          }
32          printf(“Result = %E\n”,result);
33  }
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R#1�;4)-'�>4<�A*R_>N:B^�,?/�&(,@.0:7A�A¤'�24:Å<�501�I#50:7>NS]à�;()-/
:7)+R#1�;4[@1�;(A�3a.0:7A*A
malloc

C É H P
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��ä�������
	�������������������������	���� ��!�"
"#�$�

Q /\/�&K,?'�2K/�,�50>4,�3�'*:7/�,?A*:7R#,�5ËS7501�;(/�'*2(,�)
registerrpc

:B2(3
callrpc:B5�,@;()-,�3a/�1@>4:7^�, DFE\G )#Ì

registerrpc
1�67/�:7'*2()+:Å2(;K>N6B,�5F/�&(:7/
'�)

;K2('�`B;(,@:7.05�1�)-)9/�&(,@)-R#)-/�,�>4SB[?&('*A*,
callrpc

,�M#,�.0;(/�,�)9:72 DFE\G Pc%\&(,
rnusers

C É H .0:7A�A¤'�)9'�>4<�A*,�>4,�2(/�,�3a67RJ/�&(,@;()-,@1�=(/�&(,�)-,?/�[@1?501�;(/�'*2(,�)#P
%
&(,?'*2(/�,�50>4,�3�'�:B/�,�å�A*:7R#,�5F501�;(/�'*2(,�)+:750,?3O,�)-'�I#2(,�3a=�1�5F>41�)�/
.�1�>4>41�2
:B<�<�A*'�.0:7/�'*1�2()#P
%
&(,?A*1�[@,�)-/\A*:7R#,�5F'*)+=�1�5F>41�50,?)-1�<�&K'�)-/�'*.�:B/�,�3a:7<�<�A*'*.0:7/�'�1�2()-S7)-;K.�&4:7)
:BA�/�,�50'*2(IJ/�&(,@3�,�=�:7;(A*/�)+1�=(/�&(,@501�;(/�'�2K,�) P Q /\/�&('*)+A*:7R#,�5ËS7R#1�;4.0:72
,�M#<OA�'*.0'�/�A*RJ>4:72('*<�;(A*:7/�,?/�&(,?)-1�.0^�,�/�)+/�&(:7/
/�50:72K)�>4'*/ DFE
G >4,�)-)-:7I#,�)#P

¦~>4:7I#'*2(,?RW1�;N:750,@[?50'*/�'*2(I_:h<O5�1�I#50:7>V/�1@3�,�/�,�50>N'*2(,@&(1�[d>4:72(R
;K)-,�5�)9:750,?A*1�I#I#,�3a1�24/�1?:Å50,�>N1�/�,@>4:7.0&('�2K,�PæÞ\1�;4.0:7243�1@/�&('*)+67R
.0:7A*A*'�2KIJ501�;(/�'*2(,

rnusers
C É H SB:7)9)-&(1�[?24'*24,�M#:7>4<�A*,@lmP

XZM#:7>4<�A*,?lmf

#include <stdio.h>
main(argc, argv)
    int argc;
    char **argv;
{
    unsigned num;
    if (argc <2) {
        fprintf(stderr, “usage: rnusers hostname\n”);
        exit(1);
    }
    if ((num = rnusers(argv[1])) <0) {
        fprintf(stderr, “error: rnusers\n”);
        exit(–1);
    {
    printf(”%d users on %s\n”, num, argv[1]);
    exit(0);
}

DZE\G A*'�6750:750R_501�;(/�'*2(,�)+)-;K.�&4:B)
rnusers

C É H :750,?'*24/�&(, DFE\G
)-,�508#'*.0,�)+A�'*6750:750RTS

librpcsvc.a
P?%\&(;()-SBR#1�;4)-&(1�;(A*3a;()-,@/�&K,

=�1�A*A�1�[@'*2(IJ.01�>4>4:72(3a/�1@.01�>N<�'*A*,?/�&(,?<O5�1�IW5�:B>b'�24,�M#:7>4<�A*,?ÉÅ1�2
G 50:7R D ,�)-,�:750.0&N)-R#)-/�,�>4)#f

% cc program.c –lrpcsvc
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���W����� �(�K�0 O�(��¡������T¢����¤£?�W¢��T�W�

� ! �������
	����������������������� �0	���� ��!�"
" �$�

%
&(,
rnusers

501�;(/�'*2(,?:B2(3a1�/�&K,�5 DFE
G A�'*6750:750R_5�1�;K/�'*2(,�)9:750,
3�1�.0;(>4,�2(/�,�3a'�24:7<�<�,�2K3�'�M_e\S7<�:BI#,Lg�k7k°PY%(:767A*,?ÉÅA�'*)-/�) DFE
G )-,�5�8#'*.0,
A*'�6B5�:B5�R_501�;(/�'�2K,�)+:78#:7'*A*:767A*,?/�1 G <O5�1�I#50:7>4>4,�50)#PY%
&(,�)-,?501�;(/�'*2(,�)+:B5�,
)-;(<�<O1�5�/�,�3a1�2(A*RJ1�24/�&(,@.�A*'*,�2(/\)-'*3�,�P{Þ\1�;N.0:724'*2(8#1�^�,@/�&(,@1�/�&K,�5 DZE\G
)-,�508#'*.�,�) C

ether
S
mount

S
rquota

SB:72(3
spray

H SB[?&K'�.0&4:750,@2(1�/
:78#:B'�A*:767A*,?/�1 G <�501�I#5�:B>N>4,�50)+:B)+A*'�6B5�:B5�R_501�;(/�'�2K,�)-S767RJ;K)-'�2(I_/�&(,
callrpc

501�;(/�'*2(,�S7:7)93�,�)-.050'�6B,�3L'*24)-;(67)-,�.0/�'�1�24l°P ÉmP lmP

%(:767A*,?ÉmP s\z¤� )-,�508#'*.0,?A*'�6750:750R_501�;(/�'�2K,�)

D 1�;(/�'*2(,�) o?,�)-.050'�<O/�'*1�2

getpublickey ÷ ,�/�)+<�;K67A�'*.F^¤,�R

getrpcport ÷ ,�/�) DZE\G <�1�50/\2(;(>467,�5

getsecretkey ÷ ,�/�)+)-,�.050,�/\^�,�R

havedisk
o?,�/�,�50>4'�2(,�)9[?&(,�/�&(,�5Z50,�>N1�/�,@>N:7.0&K'�2(,
&(:7)9:h3O'�)-^

rnusers
D ,�/�;(502()92(;(>467,�5Z1�=(;()-,�50)91�245�,�>41�/�,
>N:7.0&K'�2(,

rstat ÷ ,�/�)+<�,�50=�1�50>N:72K.0,?3�:7/�:h=�501�>b50,�>N1�/�,
^�,�502(,�A

rusers
D ,�/�;(502()9'�2K=U1�50>4:7/�'�1�2ß:7671�;(/
;()-,�50)+1�2
5�,�>41�/�,?>4:7.0&('*2(,

rwall ø 50'*/�,�)+/�1@)�<O,�.�'*=�'�,�3a50,�>N1�/�,?>4:7.0&('*2(,�)

yppasswd
¥ <�3�:B/�,�)9;()-,�5F<�:B)-)�[@1�503a'�24/�&(, Ü ¦ q
3�:7/�:767:7)-,

¦~2()-/�,�:73a1�=(.0:7A*A�'*2(I_501�;(/�'�2K,
rnusers

:B)+)-&(1�[@24'�24,�M#:B>N<OA�,@É7S7R#1�;
.0:724;K)-,@=U;(2K.�/�'*1�2()

registerrpc
:72(3

callrpc
/�1?>4:7^�,@/�&(,

rnusers
.0:7A*A�S7:B)+'*A�A*;()-/�50:7/�,�3a'�24,�M#:7>4<�A*,�)+ÉÅ:72(3apmPc%\&(,�)-,

=�;(2(.0/�'�1�2K)+;()-,@/�&(, ¥ o E /�50:72()-<�1�50/\>4,�.0&(:72K'�)->4S7[@&(1�)-,@:750I#;(>4,�2(/�)
:72K3L50,�)-;(A*/�)+:750,@.�1�2K)-/�50:7'*2(,�3a67R_/�&K,?>4:7M#'*>4;(>bA*,�2(I#/�&41�= ¥ o E
<�:7.0^¤,�/�)#P G 1�2()-;KA�/\/�&(,@8#,�2(3�1�5Z3�1�.0;(>4,�2(/�:7/�'�1�24=�1�5F,�M#:7.0/\A*,�2(I#/�&
50,�)-/�50'�.0/�'�1�2K)#P
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� "�������
	�������������������������	���� ��!�"
"#�$�

¥ )-;(:7A*A*R]SB:h)-,�508#,�5F50,�I#'*)-/�,�50)+:7A*A DFE
G )9'�/
<�A*:72()+/�1@&(:72(3�A*,@:72(3a/�&K,�2
I#1�,�)9'*2(/�1?:724'*2(=�'�2K'�/�,@A�1�1�<�SB[?:7'*/�'�2KIJ/�1@)-,�508#'�.0,@50,�`7;(,�)-/�)#PY¦~24/�&(,
>4:7'*24671�3�R_1�=(/�&(,@)-,�5�8W,�5F501�;(/�'�2K,�S7R#1�;4.0:7245�,�I#'*)-/�,�5F1�2(A*R_1�2(,
<O5�1�.0,�3�;K5�,�SB:7)+)-&(1�[@24'*2N,�M#:B>N<OA�,@ÉmP
XZM#:7>4<�A*,?Émf

 1       #include <stdio.h>
 2       #include <rpcsvc/rusers.h>
 3       char *nuser();
 4       main()
 5       {
 6           registerrpc(RUSERSPROG, RUSERSVERS, RUSERSPROC_NUM,
 7               nuser, xdr_void, xdr_u_long);
 8           svc_run();       /* never returns */
 9           fprintf(stderr, “Error: svc_run returned!\n”);
10           exit(1);
11      }
12
13      char *
14      nuser(indata)
15          char *indata;
16      {
17          static int nusers;
18          /*
19           * ý0þ�ÿ�� � ������� þ@ý0þ��
	������� � �������������Zþ������������
20           * ���(ÿ�	�����ý�������� �����"!��$# ����!����%���������������
21           */
22          return((char *)&nusers);
23      }

%
&(,@=U1�A*A�1�[@'*2(IJ/�,�M#/
,�M#<�A�:B'�2()9/�&(, DZE\G <�1�50/�'*1�2N1�=(/�&(,@)-,�508#,�5F)-1�;(50.0,
.01�3�,@'�24,�M#:7>4<�A*,?ÉmP
Á
'�2K,�)+ÂÅ:72(3akmfc%
&(,

registerrpc
5�1�;K/�'*2(,@>4:7/�.�&K,�)+,�:7.0& DFE
G

<O5�1�.0,�3�;K5�,@2(;(>467,�5Z[?'*/�&N: G <�501�.0,�3�;(50,�Pc%\&(,@=U'*50)-/\/�&(50,�,
<O:750:7>4,�/�,�50)-S

RUSERSPROG
S
RUSERSVERS

S7:B2(3
RUSERSPROC_NUM

S
:B5�,@/�&(,?<O5�1�I#50:7>4S78#,�50)-'*1�2(S7:72(3a<�501�.0,�3�;(50,@2(;(>467,�50)+1�=(/�&(,@50,�>N1�/�,
<O5�1�.0,�3�;K5�,@/�1@67,?50,�I#'*)-/�,�50,�3ÈÌ

nuser
C�H '*)+/�&(,@2(:7>4,@1�=(/�&(, G

<O5�1�.0,�3�;K5�,@'�>4<�A*,�>4,�2(/�'�2KIJ'*/�Ì�:72(3
xdr_void

:72(3
xdr_u_long

:750,�S
50,�)-<�,�.0/�'*8#,�A�R]S7/�&(,@/�R#<O,�)+1�=(/�&(,@'�2K<�;(/\/�1@:72(3a1�;(/�<�;(/\=�501�>b/�&(,
<O5�1�.0,�3�;K5�,�P

& �('�!����)����!*��'$!*�$� � �
!����)�����$��ÿ+!*���)������,������»×ã�»×��»U¼



sut�vJw�xyt{z(|�w�}~t����7|�t��u����� ��suz(�u�Wz(|�w��n|���vJvJ�r�7������� �(�T�Z�~���(�K���~�����������
���W����� �(�K�0 O�(��¡������T¢����¤£?�W¢��T�W�

� � �������
	����������������������� �0	���� ��!�"
" �$�

XZM#:7>4<�A�,?pÅ)-&(1�[@)+/�&(,@.0A�'*,�2(/\)-1�;K5�.0,@.01�3�,?;K)-,�3L'*24/�&K,?'*2(/�,�50>N,�3O'�:7/�,
A*:7R#,�50P
XZM#:7>4<�A�,?p°f

 1       #include <stdio.h>
 2       #include <rpcsvc/rusers.h>
 3       main(argc, argv)
 4           int argc;
 5           char **argv;
 6       {
 7           unsigned long nusers;
 8           if (argc < 2) {
 9               fprintf(stderr, “usage: nusers hostname\n”);
10              exit(–1);
11          }
12          if (callrpc(argv[1],
13           RUSERSPROG, RUSERSVERS, RUSERSPROC_NUM,
14           xdr_void, NULL, xdr_u_long, &nusers) != NULL) {
15              fprintf(stderr, “error: callrpc\n”);
16              exit(1);
17          }
18          printf(”%d users on %s\n”, nusers, argv[1]);
19          exit(0);
20      }

%
&(,?=�1�A*A�1�[@'�2KIJ/�,�M#/\,�M#<OA�:7'*2()9/�&K, DZE\G <�1�50/�'�1�241�=(/�&(,@.�A*'*,�2(/\)-1�;(50.0,
.01�3�,@'�24,�M#:7>4<�A*,?pmP
Á
'�2(,�)_g�lÅ/�&(501�;(I#&Æg�Âmfc%
&(,

callrpc
DFE\G A*'*6750:750RJ501�;(/�'*2(,@&(:7)

,�'*I#&(/\<�:B5�:B>N,�/�,�50)#Pc%\&(,@=U'*50)-/\'*)+/�&(,@2(:7>4,?1�=(/�&(,@50,�>N1�/�,@>4:7.0&('�2K,
C
argv[1]

H PY%
&(,?2K,�M#/\/�&(50,�,?<�:750:7>4,�/�,�50)+:750,@/�&(,?<�501�I#50:7>
C
RUSERSPROG

H SB8#,�50)-'�1�2 C
RUSERSVERS

H S7:B2(3a<�501�.�,�3O;(50,?2K;(>467,�50)
C
RUSERSPROC_NUM

H P
iZ,�.�:B;()-,?R#1�;4.0:72450,�<�50,�)-,�2(/\3�:B/�:Å/�R#<�,�)93�'�=�=�,�5�,�2K/�A*R_1�248#:750'�1�;K)
>4:7.0&('*2(,�)-S

callrpc
50,�`7;('*50,�)+6B1�/�&4/�&(,@/�R#<O,?1�=(/�&(, DFE
G :750I#;(>4,�2(/

:72K3L:Å<�1�'*2(/�,�5F/�1?/�&(,@:750I#;(>4,�2(/\'*/�)-,�A�= C :72(3OS7)-'�>4'*A�:750A*R]SB:h/�R#<�,@:72(3
<�1�'*2(/�,�5F=�1�5F/�&(,@50,�)-;(A�/ H PYiZ,�.0:7;()-,@/�&K,?50,�>41�/�,?<�501�.0,�3�;(50,@5�,�`B;('�50,�)
2(1@:750I#;(>4,�2(/�S7/�&(,?'*2(<�;(/
3�:7/�:h/�R#<�,@<�:750:7>4,�/�,�5F1�=

callrpc
'*)

xdr_void
Pc%\&(,@=�'�50)-/\50,�/�;(5024<�:750:7>4,�/�,�5F'*)

xdr_u_long
S7[@&('*.�&

'*2(3�'*.0:7/�,�)+/�&(:7/\/�&(,@50,�)-;(A*/\'�)91�=(/�R#<�,
unsigned long

Pc%
&(,?)-,�.01�2(3
50,�/�;(502N<O:750:7>N,�/�,�5F'*)

&nusers
S7[@&('�.0&4'*)+:Å<�1�'*2(/�,�5F/�1@/�&K,

3�,�)-/�'*2(:7/�'�1�241�=(/�&(,@/�RW<�,
long

50,�)-;(A�/-P

- ���*��!���'$���(ÿ.���/	0�1,�!���'$!��
� � ��!����)�������0ÿ�!����)������,������»×ã�»×��» �
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� ��������
	�������������������������	���� ��!�"
"#�$�

Á
'�2K,�)Jg�ÇBSmg�Â7S7:B2(3 g�jmfc¦�=K'�/
.01�>N<OA�,�/�,�)9)-;(.0.�,�)-)-=�;(A*A�RTS
callrpc50,�/�;(502()9:ÅÇmÌ�1�/�&(,�50[?'*)-,�S7'*/\50,�/�;(502()9:Å2(1�2�2�,�501?8#:BA�;(,�Pc%
&(,?,�MW:7.0/

>4,�:72K'�2(I_1�=K/�&K,?50,�/�;(5024.01�3�,�)9'�)9=U1�;K2(3a'�24=�'*A�,
<rpc/clnt.h>

S7:B2(3
'*)9'�24=�:7.0/\:724,�2(;K>N,�50:7/�'*1�24.�:B)-/\'*2(/�1?:724'*2(/�,�I#,�5 C /�R#<�,@3�,�=U'*2(,�3a:7)
clnt_stat

H P
¦~=
callrpc

IW,�/�)92(1?:B2()-[?,�5Z:7=U/�,�5F/�50R#'*2(I_)�,�8W,�5�:BA�/�'*>4,�)+/�1@3�,�A�'*8#,�5F:
>4,�)-)-:7I#,�S7'*/\50,�/�;(502()9[?'*/�&N:724,�50501�5F.01�3�,�Pc%\&(,@3�,�A*'�8#,�50R_>N,�.0&K:72('*)�>
'*) ¥ o E P43 ,�/�&(1�3O)+=�1�5F:73�à�;()-/�'*2(I_/�&K,?2(;K>N6B,�5F1�=(50,�/�50'�,�)91�5F=�1�5Z;()-'�2KI
:Å3�'*=�=U,�50,�2(/
<�501�/�1�.01�A�50,�`7;K'�50,@R#1�;N/�1@;()-,?/�&(,@A*1�[?,�5ZA�:7R#,�5Z1�=(/�&(, DFE\G
A*'*6750:750R]S73�'*)-.0;()-)-,�3a'*2N)-;K67)-,�.0/�'*1�24lmP ÉmP ÉBS7<�:7I#,@l7ÂmP

¦~24,�M#:7>4<�A*,?É7SB/�&K, DZE\G <�:7)-)-,�)91�2(,?8#:BA�;(,@1�=(/�R#<�,
 unsigned

long
P DFE
G &(:72(3�A*,�)9:75067'�/�50:750R_3�:7/�:h)-/�50;(.0/�;(50,�)-S750,�I#:7503�A�,�)-)91�=

3O'�=�=U,�50,�2K/\>4:7.0&('*2(,�)65�67R#/�,?1�503�,�50)91�5F)-/�50;(.0/�;K50,?A*:7R#1�;(/
.�1�2K8#,�2(/�'�1�2K)�S
6BRJ.01�2(8#,�50/�'�2KIJ/�&(,�>b/�1@:h2(,�/�[@1�5�^§)-/�:72(3�:B5�3a.0:7A*A�,�3aXFM#/�,�502(:7A�o@:7/�:
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callrpc
:B2(3

registerrpc
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xdr_u_long
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=�1�A*A�1�[@'*2(I_67;('*A�/�å�'�24/�R#<�,@501�;(/�'�2(,�)#f

xdr_bool()       xdr_u_char()
xdr_char()       xdr_u_int()
xdr_enum()       xdr_u_long()
xdr_int()        xdr_u_short()
xdr_long()       xdr_void()
xdr_short()      xdr_wrapstring()

Q 2_Ã?o D 501�;(/�'*2(,@50,�/�;K5�2K)+:Å2(1�2+2�,�5�1@8#:7A*;(, C
TRUE

'*24/�&(,?.01�2(/�,�M#/
1�=
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xdr_array()      xdr_pointer()    xdr_union()
xdr_bytes()      xdr_reference()  xdr_vector()
xdr_opaque()     xdr_string()
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%�1@)-,�2(3a:h8#:B5�'*:767A*,�å�A�,�2KI#/�&4:75050:7R_1�=('*2(/�,�I#,�50)-S7R#1�;4.01�;(A�3a<�:7.0^�:BI#,
/�&(,�>V:7)+:Å)-/�50;(.0/�;(50,�S7:7)9=U1�A*A�1�[@)#f

struct varintarr {
    int *data;
    int arrlnth;
} arr;

Þ\1�;4.01�;(A*3a/�&(,�24>N:7^¤,?/�&(,@=U1�A*A*1�[?'*2(I DFE
G f

callrpc(hostname, PROGNUM, VERSNUM, PROCNUM,
    xdr_varintarr, &arr...);

%
&(,
xdr_varintarr()

5�1�;K/�'*2(,@'*)+3�,�=�'*2(,�3�S7:7)9=�1�A�A*1�[@)#f

xdr_varintarr(xdrsp, arrp)
    XDR *xdrsp;
    struct varintarr *arrp;
{
    return (xdr_array(xdrsp, &arrp–>data, &arrp–>arrlnth, MAXLEN,
        sizeof(int), xdr_int));
}

%
&(,
xdr_array

501�;(/�'�2K,?/�:7^�,�)9:7)+<O:750:7>4,�/�,�50)9/�&(,½Ã@o D &K:72(3�A*,
C
xdrsp

H SB:h<�1�'*2(/�,�5F/�1@/�&(,?:B5�50:7R C
&arrp–>data

H S7:h<O1�'�2(/�,�5Z/�1@/�&(,
)-'=2�,?1�=K/�&K,?:75050:7R C

&arrp–>arrlnth
H S7/�&(,?>4:7M#'*>4;(>b:7A*A*1�[?:76BA�,

:75050:7R_)-'>2�, C
MAXLEN

H S7/�&(,?)-'=2�,@1�=(,�:7.0&4:7505�:BRJ,�A*,�>4,�2(/
C
sizeof(int)

H S7:B2(3a:72_Ã?o D 501�;(/�'*2(,@=U1�5Z&(:72K3�A�'*2(I_,�:7.0&4:75050:7R
,�A*,�>4,�2(/ C

xdr_int
H P

¦~=(/�&(,@)-'=2�,?1�=K/�&K,?:B5�50:7R_'*)+^¤2(1�[@2N'*24:73�8#:B2(.0,�S7R#1�;4.0:724;()-,
xdr_vector

S7[@&('*.�&4)-,�50'*:7A�'=2�,�)9=U'*M#,�3�å�A�,�2KI#/�&N:B5�50:7R#)#P
%�1@)-,�2(3a1�;(/\:B2N:B5�50:7R_1�=

SIZE
'*2(/�,�I#,�50)-S7R#1�;4.01�;(A*3L;K)-,?/�&(,

=�1�A�A*1�[@'�2KIJ501�;K/�'*2(,�f

int int_array[SIZE];
xdr_intarr(xdrsp, intarr)
    XDR *xdrsp;
    int intarr[];
{
    return (xdr_vector(xdrsp,intarr,SIZE,sizeof(int),xdr_int));
}
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6B'�/�)#Pc%\&(:B/\'*)+/�&(,@50,�:7)-1�24=U1�5Z/�&(,½Ã@o D 5�1�;K/�'*2(,

xdr_bytes
S7[@&('*.0&

'*)9A�'*^�,
xdr_array

S7,�M#.0,�<�/\/�&(:7/
'�/\<O:7.0^�)+.0&(:750:7.0/�,�50)#PY%
&(,
xdr_bytes

501�;(/�'�2K,?&(:B)+=�1�;(5F<O:750:7>N,�/�,�50)-S7[@&('*.�&4:750,@)-'�>4'*A*:75F/�1
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xdr_array
Pce\1�5Z2(;(A*A�å�/�,�5�>4'*2(:7/�,�3

)-/�50'*2(I#)-S7/�&(,�50,?'*)9:7A�)-1@/�&(,
xdr_string

501�;(/�'�2K,�S7[?&K'�.0&4'*)+/�&(,@)-:7>4,
:B)

xdr_bytes
[?'*/�&(1�;(/\/�&(,@A�,�2(IW/�&4<�:750:7>4,�/�,�50P4??24)-,�50'�:BA�'=2�'�2KI#S

xdr_string()
I#,�/�)+/�&(,@)-/�5�'*2(I_A*,�2(I#/�&N=�501�>

strlen()
Ìn1�2

3O,�)�,�50'*:7A*'>2�'*2(I#S7'*/\.050,�:7/�,�)+:h2K;(A�A*å�/�,�50>4'*2(:7/�,�3L)-/�50'*2(I(P
%
&(,@=U1�A*A*1�[?'*2(I_.01�3�,@)-&(1�[?)9:Å;()-,�5Tå�3�,�=�'�2(,�3a/�R#<�,@501�;(/�'�2K,?'*24[?&K'�.0&
R#1�;4)-,�2(3a/�&(,@)-/�5�;K.�/�;(50,

typedef struct simple {
    int a;
    short b;
} simple;

:B2(3a.�:BA�A
callrpc

S7:7)9=�1�A�A*1�[@)#f

callrpc(hostname, PROGNUM, VERSNUM, PROCNUM,
    xdr_simple, &simple ...);

ø 50'�/�,
xdr_simple()

S7:7)9=U1�A*A*1�[?)#f

#include <rpc/rpc.h>
xdr_simple(xdrsp, simplep)
    XDR *xdrsp;
    struct simple *simplep;
{
    if (!xdr_int(xdrsp, &simplep–>a))
        return (0);
    if (!xdr_short(xdrsp, &simplep–>b))
        return (0);
    return (1);
}

XZM#:7>4<�A*,cÛÅ.0:7A*A�)9/�&(,?<�50,�8#'*1�;()-A*RJ[@50'�/�/�,�2
xdr_simple()

S7:7)9[?,�A*A
:B)+/�&(,@67;K'�A*/�åU'*24=�;(2(.0/�'�1�2K)

xdr_string
:72(3

xdr_reference
S7/�1

3O,�5�,�=�,�50,�2(.0,?<�1�'*2(/�,�50)#P
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typedef struct finalexample {
    char *string;
    struct simple *simplep;
} finalexample;

xdr_finalexample(xdrsp, finalp)
    XDR *xdrsp;
    struct finalexample *finalp;
{
    if (!xdr_string(xdrsp, &finalp–>string, MAXSTRLEN))
        return (0);
    if (!xdr_reference(xdrsp, &finalp–>simplep,
     sizeof(struct simple), xdr_simple))
        return (0);
    return (1);
}

iZRJ;K)�'*2(I
xdr_reference

'�2()-/�,�:73a1�=(>4,�50,�A�R_.0:7A*A�'*2(I
xdr_simple()

SBR#1�;NRW'�,�A*3a/�&K,?67;K5�3O,�2N1�=K:7A*A�1�.0:7/�'*2(I_:72(3a=U50,�,�'*2(I
)-/�1�50:7I#,?=�1�5F/�&(,@50,�=U,�50,�2(.0,�3a)-/�50;(.0/�;(50,@/�1@/�&(, DZE\G A*'�6750:750R�Pc¦~=
xdr_simple()

[?,�50,@;()-,�3�S7R#1�;4[?1�;KA�3a67,?=�1�50.0,�3L/�1@<�501�8#'�3O,?.01�3�,
=�1�5F/�&(,�)-,@>N,�>41�50R_>4:72(:7I#,�>4,�2(/\=�;(2K.�/�'*1�2()#P

iZ,�)�'*3�,�)9<�,�50=U1�50>4'*2(IJ'*2(<�;K/\:72(3a1�;(/�<�;(/
1�<�,�50:7/�'�1�2()-SnÃ?o D 5�1�;K/�'*2(,�)
:7A*)-1?<O,�5�=�1�50>b>4,�>41�50RJ:7A*A*1�.�:B/�'*1�2æPc%\&('*)+'*)9[?&(R_/�&(,?)-,�.01�2(3
<�:750:7>4,�/�,�5F1�=

xdr_array
'�)9:h<O1�'�2(/�,�5Z/�1@:724:75050:7R]SB50:7/�&(,�5F/�&(:72

/�&(,@:75050:7RJ'*/�)-,�A�=~Pc¦�=(/�&(,@)-,�.01�2(3a<�:750:7>4,�/�,�5F'*)
NULL

S
xdr_array:7A*A*1�.�:B/�,�)9)-<�:7.0,?=�1�5F/�&(,@:75050:7RJ:72K3L50,�/�;(502()9:h<�1�'*2(/�,�5F/�1@'�/�S7<�;(/�/�'*2(I

/�&(,@)-'>2�,@1�=(/�&K,?:75050:7R_'�24/�&(,?/�&('*503a<�:750:7>4,�/�,�50P Q )9:724,�M#:7>4<�A*,�S
.01�2()-'*3�,�5F/�&(,@=�1�A�A*1�[@'�2(I9Ã@o D 501�;(/�'*2(,�S

xdr_chararr1()
SB[?&('*.0&

3�,�:7A*)9[?'*/�&N:Å=�'�M#,�3a:75050:7R_1�=(67R#/�,�)+[@'*/�&NA*,�2(I#/�&
SIZE

P

xdr_chararr1(xdrsp, chararr)
    XDR *xdrsp;
    char chararr[];
{
    char *p;
    int len;
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    p = chararr;
    len = SIZE;
    return (xdr_bytes(xdrsp, &p, &len, SIZE));
}

¦~/\>4'*I#&(/\67,@.0:7A�A*,�3a=U501�>b:Å)-,�508#,�5ËS7:7)9=�1�A�A*1�[?)#f

char chararr[SIZE];
svc_getargs(transp, xdr_chararr1, chararr);

¦~24/�&('*)9.�:B)�,�S
chararr

&(:7)9:7A�50,�:73ORJ:7A*A*1�.�:B/�,�3a)-<�:7.0,�Pc¦~=(R#1�;4[?:B2(/
Ã@o D /�1@3�1?/�&(,@:7A*A�1�.0:7/�'*1�2(S7R#1�;4>4;()-/\50,�[@50'�/�,@/�&K'�)95�1�;K/�'*2(,@'*2N/�&(,
=�1�A*A�1�[@'*2(I_[?:7R(f

xdr_chararr2(xdrsp, chararrp)
    XDR *xdrsp;
    char **chararrp;
{
    int len;
    len = SIZE;
    return (xdr_bytes(xdrsp, charrarrp, &len, SIZE));
}

%
&(,�24/�&(, DZE\G >4'�I#&K/\A*1�1�^µA*'*^�,?/�&('*)#f

char *arrptr;
arrptr = NULL;
svc_getargs(transp, xdr_chararr2, &arrptr);
/*
* ������� � ������� ����� � �����
*/
svc_freeargs(transp, xdr_chararr2, &arrptr);

Q =U/�,�5Z/�&K,?.0&(:B5�:B.�/�,�5Z:75050:7RJ&K:7)+6B,�,�24;()-,�3�S7R#1�;4.0:724=�5�,�,@'*/\67R_;()-'*2(I
svc_freeargs

Pc¦�24/�&(,
xdr_finalexample()

5�1�;K/�'*2(,@)-&(1�[@24'*2
,�M#:B>N<OA�,@Û7S7'�>4:7I#'*2(,@/�&K:7/

finalp–>string
[@:7)

NULL
'*24/�&(,

=�1�A*A�1�[@'*2(I_.�:BA�A�f

svc_getargs(transp, xdr_finalexample, &finalp);

%
&(,
svc_getargs

.�:BA�A¤'�)93�,�)-.050'�67,�3a'*24/�&K,?=�1�A�A*1�[@'�2KIJ)-;(6B)�,�.0/�'*1�2æP
%�1@=U50,�,@/�&(,?:75050:7R_:7A*A�1�.0:7/�,�3a/�1@&(1�A*3

finalp–>string
S7R#1�;4.01�;(A*3

'*)-)-;(,@/�&(,@=U1�A*A*1�[?'*2(I_.0:7A�A�f

svc_freeargs(xdrsp, xdr_finalexample, &finalp);

¦~=
finalp–>string

'*)
NULL

S7/�&('*)9.0:7A�A¤=U50,�,�)92(1�/�&('*2(I(Pc%\&(,@)-:7>4,@'�)
/�50;(,@=�1�5

finalp–>simplep
P



sut�vJw�xyt{z(|�w�}~t����7|�t��u����� ��suz(�u�Wz(|�w��n|���vJvJ�r�7������� �(�T�Z�~���(�K���~�����������
���W����� �(�K�0 O�(��¡������T¢����¤£?�W¢��T�W�

� Ú �������
	����������������������� �0	���� ��!�"
" �$�
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.0:7A*A�,�3a=�5�1�>

callrpc
S7/�&(,@)-,�50'�:7A*'=2�,�5F'*)+;K)�,�3uÌ�[?&K,�24/�&K,?501�;(/�'*2(,@'�)

.0:7A*A�,�3a=�5�1�>
svc_getargs

S7/�&(,@3�,�)-,�50'�:7A*'=2�,�5F'*)+;()-,�3ÈÌn[?&(,�24'*/\'*)
.0:7A*A�,�3a=�5�1�>

svc_freeargs
S7/�&K,?>4,�>41�5�R_3�,�:7A*A�1�.0:7/�1�5F'*)+;K)-,�3ÈP

¦~24/�&K,?&('*I#&4:72(3a'*2(/�,�5�>4,�3�'*:7/�,?A*:7R#,�50)-S DZE\G &(:72(3OA�,�)9>4:72(RJ3O,�/�:B'�A*)
:7;K/�1�>4:7/�'*.0:7A�A*R_=U1�5ZR#1�;æPc%\&K'�)9)-;(67)-,�.0/�'�1�24,�M#<�A*:7'*2()9&(1�[dR#1�;4.0:72
.0&(:72KI#,?/�&(,@3�,�=�:7;(A*/�)+1�=K5�1�;K/�'*2(,�)967R_;()-'*2(I_/�&K,?A*1�[@,�)�/
A*:7R#,�5F1�=K/�&K,
DZE\G A*'*6750:750RnPc¦~/\'*)+:7)-)-;(>4,�3a/�&(:7/\R#1�;4:750,@=U:7>4'*A*'�:75Z[?'*/�&N)-1�.0^�,�/�)
:72K3L/�&(,@)-R#)-/�,�>b.0:7A*A�)9=U1�5Z3�,�:7A*'�2KIJ[@'�/�&4/�&(,�>ÆPc¦�=KR#1�;N:B5�,@2(1�/�S7)-,�,
socket

C l H P
Þ\1�;4.0:724;()-,@/�&(,@A�1�[@,�)-/\A*:7R#,�5Z1�= DFE
G ;(2(3�,�5Z8#:750'*1�;()+.01�2(3O'�/�'*1�2()#P
e
'�50)-/�S7R#1�;N>4'*I#&(/\2(,�,�3a/�1?;()-,@% GZE PY%
&(,?&K'�I#&K,�5F:72(3a'*2(/�,�5�>4,�3�'*:7/�,
A*:7R#,�50)+;K)-, ¥ o E S7[?&('*.0&N>4'*I#&(/\50,�)-/�50'�.0/ DFE\G )+/�1?ÄED@67R#/�,�)+1�=(3�:7/�:mP
¥ )-'�2KIJ% GFE <�,�50>4'�/�)+.0:7A*A*)+/�1?)-,�2K3LA*1�2(I_)-/�50,�:7>4)91�=(3�:7/�: C =�1�5F:72
,�M#:7>4<�A*,�S7)-,�,@)-;(67)-,�.0/�'�1�24lmP ÉmP É°P p7SB<�:7I#,@É7p H P q ,�.�1�2K3�S7R#1�;4>4'�I#&K/
[@:72(/\/�1@:7A�A*1�.0:7/�,?:72K3L=�50,�,?>4,�>41�50RJ[@&('*A�,@)-,�5�'*:7A*'=2®'*2(I_1�5
3�,�)-,�50'*:7A*'>2�'*2(I_[?'*/�&JÃ@o D 501�;(/�'*2(,�)#P Ü 1@.0:7A*A�:7/\/�&(,@&('*I#&(,�5F1�5
'*2(/�,�50>N,�3O'�:7/�,?A*,�8#,�A�,�M#'*)-/�)9/�1@A�,�/\R#1�;4=�5�,�,@>N,�>41�50RJ,�M#<OA�'*.0'�/�A*R C =U1�5
>41�50,?,�M#<OA�:72K:7/�'�1�2(SB)-,�,?)-;(6B)�,�.0/�'*1�24lmP É°P lmP p7S7<�:BI#,?l7p H Pc%\&K'�503�SBR#1�;
>4'*I#&(/\2(,�,�3a/�1?<�,�50=�1�50>b:7;(/�&(,�2(/�'*.0:7/�'�1�241�24,�'�/�&(,�5Z/�&K,?.0A*'�,�2(/
1�5
)-,�508#,�5F)-'*3�,?6BRJ)-;(<�<OA�R#'*2(I_.05�,�3O,�2(/�'�:7A*)+1�5Z8#,�50'�=�R#'*2(IJ/�&(,�> C )-,�,@/�&(,
,�M#<�A*:72(:B/�'*1�24'�24)-,�.0/�'*1�2NÉBS7<�:7I#,@Û7É H P

%
&(,?)-,�508#,�5Z=U1�5Z/�&K,
nusers

<O5�1�I#50:7>V)-&(1�[@2N'*24,�M#:7>4<�A*,?ÂÅ;()-,�)9:
A*1�[?,�5ZA�:BR#,�5F1�=(/�&(, DFE
G <O:7.0^�:7I#,@67;(/\<�,�50=�1�50>4)+/�&(,@)-:7>N,@=�;(2(.0/�'�1�2
:7)9/�&(,@)�,�508#,�5Z'*2N,�MW:7>N<OA�,@É7S7[@&('*.0&N;K)-,�)

registerrpc
P
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 1   #include <stdio.h>
 2   #include <rpc/rpc.h>
 3   #include <rpcsvc/rusers.h>
 4   main()
 5   {
 6       SVCXPRT *transp;
 7       int nuser();
 8       transp=svcudp_create(RPC_ANYSOCK);
 9       if (transp == NULL){
10          fprintf(stderr, “can’t create an RPC server\n”);
11          exit(1);
12      }
13      pmap_unset(RUSERSPROG, RUSERSVERS);
14      if (!svc_register(transp, RUSERSPROG, RUSERSVERS,
15               nuser, IPPROTO_UDP)) {
16          fprintf(stderr, “can’t register RUSER service\n”);
17          exit(1);
18      }
19      svc_run(); /* never returns */
20      fprintf(stderr, “should never reach this point\n”);
21  }
22  nuser(rqstp, tranp)
23      struct svc_req *rqstp;
24      SVCXPRT *transp;
25  {
26      unsigned long nusers;
27      switch (rqstp–>rq_proc) {
28      case NULLPROC:
29          if (!svc_sendreply(transp, xdr_void, 0)) {
30              fprintf(stderr, “can’t reply to RPC call\n”);
31             return;
32          }
33          return;
34      case RUSERSPROC_NUM:
35          /*
36           * KMLON%P0Q%PMRSP�T*L<KMLOUWVYX%T=P0T=Q%P0Z%X%U
[�PSR0L]\+X%^SPMRS^
37           * _ Z%NWVWX%T�`>Zbac_ RS`d_e[�fdP0Z�X%^MPMRS^
38           */
39          if (!svc_sendreply(transp, xdr_u_long, &nusers) {
40              fprintf(stderr, “can’t reply to RPC call\n”);
41             return;
42          }
43          return;
44      default:
45          svcerr_noproc(transp);
46          return;
47      } }
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%
&(,?=�1�A*A�1�[@'�2KIJ/�,�M#/\,�M#<OA�:7'*2()9/�&K, DZE\G <�1�50/�'�1�2K)+1�=(/�&(,@)-,�5�8#,�5Z)-1�;(50.0,
.01�3�,@'�24,�M#:7>4<�A*,?ÂmP
Á
'�2(,�)9ÂÅ/�&(501�;(I#&Æg�g7fce\'*50)-/�S7/�&(,@)-,�508#,�5FI#,�/�)+:Å/�50:72()-<�1�50/\&(:72K3�A�,�S
[@&('*.�&4'*)+;K)-,�3L=�1�5F)-,�2K3�'�2KIJ1�;(/
:72(3a50,�<�A*R#'�2(I_/�1 DFE\G >4,�)-)-:7I#,�)#P
%
&('�)9,�M#:7>4<�A*,?;()-,�)

svcudp_create
/�1@I#,�/\: ¥ o E &(:B2(3�A*,�PY¦~=(R#1�;

50,�`7;('*50,?:Å50,�A�'*:767A*,?<O5�1�/�1�.01�A*S7.0:7A�A
svctcp_create

'*2()-/�,�:73ÈPc¦~=(/�&(,
:750I#;(>4,�2(/
/�1

svcudp_create
'*)
RPC_ANYSOCK

C :B)+'*24/�&(,
,�M#:7>4<�A*, H S7/�&K, DZE\G A*'�6750:750R_.05�,�:B/�,�)9:Å)�1�.0^¤,�/\1�24[?&('*.0&4/�1@)-,�2(3a1�;(/
DZE\G )#Ì�1�/�&(,�50[@'�)-,�S

svcudp_create
,�M#<�,�.0/�)+'*/�)9:750I#;(>4,�2(/\/�1?6B,?:

8#:7A*'*3L)-1�.0^�,�/\2K;(>467,�50PY¦~=KR#1�;N)-<�,�.0'*=�RJR#1�;K5F1�[@24)�1�.0^¤,�/�SB'�/
.�:B2N6B,
671�;K2(3a1�5F;(2(6B1�;(2(3ÈPc¦~=('*/\'*)+6B1�;(2(3a/�1?:Å<�1�50/�S7/�&(,@<�1�50/\2(;K>N6B,�5�)91�=
svcudp_create

:72(3
clntudp_create

C /�&(,?A*1�[@åUA*,�8#,�A�.0A*'�,�2K/
501�;(/�'*2(,�) H >4;()-/\>4:7/�.0&æP

ø &(,�24R#1�;4)-<�,�.0'*=UR
RPC_ANYSOCK

=�1�5F:Å)-1�.0^�,�/
1�5FI#'*8#,@:724;(2(6B1�;(2(3
)-1�.0^�,�/�S7/�&(,?)-R#)-/�,�>b3O,�/�,�50>4'*2(,�)+<�1�50/\2K;(>467,�50)+'*2N/�&(,@=U1�A*A*1�[?'*2(I
[@:7R(f
g7P ø &(,�2N:Å)-,�508#,�5F)-/�:750/�)9;(<�S7'*/\:73�8#,�50/�'�)-,�)9/�1@:h<�1�50/�>4:7<�<�,�5

3�:7,�>41�241�2N'*/�)+A*1�.0:7A�>4:7.0&('*2(,�P
lmPL%\&(,@)-,�5�8W,�5TåU)-'*3�,?<O1�5�/�>4:7<a3�:7,�>41�2N<O'�.0^�)9:h<�1�50/\2K;(>467,�5F=�1�5F/�&(,

DFE\G <�501�.0,�3�;(50,@'�=(/�&(,@)-1�.�^¤,�/\)-<�,�.0'�=�'*,�3L:7)9:h<�:750:7>4,�/�,�5F/�1
svcudp_create

'*)+2K1�/\:7A*50,�:73�R_671�;(2(3ÈP
ÉmPA??24/�&(,@.0A�'*,�2(/
)-'�3�,�SB[?&(,�24/�&(,

clntudp_create
.0:7A*A�'�)9>4:73�,

[?'*/�&N:B2N;K2(671�;(2(3a)-1�.0^�,�/�S7/�&(,?)-R#)-/�,�>b`B;(,�50'�,�)9/�&(,?<�1�50/�>4:7<�<�,�5
1�2N/�&(,@>4:7.0&('*2(,?/�1@[?&K'�.0&4/�&(,?.0:7A*A�'*)967,�'�2KIJ>4:73�,�S7:B2(3a'�/
I#,�/�)
/�&K,?:7<�<�501�<�50'*:7/�,?<�1�50/\2(;(>467,�50P

pmPL¦�=K/�&K,?<�1�50/�>4:7<�<�,�5Z'�)92(1�/
5�;K2(2('*2(I_1�2N/�&(,@)-,�508#,�5F)-'*3�,�S71�5Z&(:7)92(1
<�1�50/\/�&(:7/\.01�5050,�)-<�1�2(3�)+/�1@/�&K, DFE
G S7/�&(, DFE\G =�:7'*A�)#P

Þ\1�;4.0:724>N:B^�, DZE\G )+/�1?/�&(,@<�1�50/�>4:7<O<�,�5FR#1�;(50)-,�A*=�Pc%\&(,
:7<�<O5�1�<O5�'*:7/�,?<O5�1�.0,�3�;K5�,@2(;(>467,�50)9:750,?'*2N'*2(.0A*;(3�,@=U'*A�,
<rpc/pmap_prot.h>

P
Á
'�2(,�)_g�ÉÅ/�&(501�;(I#&Æg�kmf Q =�/�,�5F.050,�:7/�'�2KIJ:Å)-,�508#'�.0,@/�50:72()-<�1�50/\&(:B2(3�A*,�S
(SVCXPRT)

S7/�&(,@2(,�M#/\)-/�,�<L'*)9/�1@.0:7A�A
pmap_unset

)-1?/�&(:B/�SB'�=(/�&(,
nusers

)-,�508#,�5F.050:7)-&(,�3a,�:750A*'�,�5ËS7:72KRJ<�50,�8#'*1�;()9/�50:7.0,@1�=('*/\'*)+,�50:7)-,�3
67,�=�1�50,?50,�)-/�:750/�'*2(I(P43é1�5�,@<�50,�.0'�)-,�A*R]S

pmap_unset
,�50:7)-,�)+/�&(,@,�2(/�50R

=�1�5
RUSERSPROG

=�501�> /�&(,@<�1�50/�>4:7<�<O,�5�5 )9/�:767A*,�)#P
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e
'�2K:7A�A*R]SB/�&K,?<�501�I#50:7>V2(;(>467,�5F=�1�5
nusers

'*)+:B)-)-1�.�'*:7/�,�3a[?'*/�&N/�&(,
nuser

501�;(/�'�2K,�PY%
&(,@=U'*2(:7A¤:750I#;(>4,�2(/\/�1
svc_register

'�)9;()-;(:BA�A*R
/�&(,@<�501�/�1�.01�A�67,�'*2(I_;()-,�3�S7[@&('*.�&KS7'*2N/�&('*)9.�:B)-,�S7'�)

IPPROTO_UDP
P

Ü 1�/�'*.�,@/�&(:7/�S7;(2(A*'*^�,
registerrpc

S72(1�Ã?o D 501�;(/�'�2K,�)+:750,@'*2(8#1�A*8#,�3
'*24/�&('�)950,�I#'�)-/�50:7/�'*1�2N<O5�1�.0,�)-)#P Q A*)-1�S750,�I#'�)-/�50:7/�'*1�2N'*)+3O1�2(,?1�24/�&(,
<O5�1�I#50:7>4S750:7/�&(,�5F/�&(:B2N<�501�.0,�3�;(50,�S7A*,�8#,�A�P
Á
'�2K,�)+l7ÄÅ/�&(501�;(I#&4pBÂmfc%\&(,

nuser
501�;(/�'*2(,@>N;K)�/
.0:7A�A¤:72(3a3�'�)-<�:B/�.0&

/�&(,@:7<�<�501�<�50'*:7/�,½Ã@o D 501�;(/�'*2(,�)-S767:7)-,�3a1�24/�&(,?<�501�.0,�3�;(50,@2(;(>467,�50P
%
&(,

nuser
501�;(/�'�2K,?&(:B2(3�A*,�)+/�&(50,�,?.01�2(3O'�/�'*1�2()#PYe
'�50)-/�S7<�501�.0,�3�;(50,

NULLPROC
C .0;(5050,�2(/�A�R_Ç H 50,�/�;(502()9[@'�/�&(1�;(/
:750I#;(>4,�2(/�)#P{Þ\1�;4.0:724;K)�,

/�&('*)+:B)+:h)-'*>4<�A*,?/�,�)-/\=U1�5Z3�,�/�,�.�/�'*2(I_[?&(,�/�&(,�5Z:h50,�>41�/�,?<�501�I#50:7>b'*)
50;(2K2('*2(I(P q ,�.01�2(3OS

nuser
.0&(,�.0^�)9=�1�5F8#:7A*'*3L<�501�.0,�3�;(50,@2(;(>467,�50)#P

%
&('*5�3OS
svcerr_noproc

SB[?&('*.0&4'�)9/�&(,@3�,�=U:B;(A�/�S7'*)9.�:BA�A*,�3a/�1@&(:72K3�A�,
/�&(,@,�505�1�50P
%
&(,@;()-,�5F)-,�508#'*.�,@501�;(/�'*2(,?)-,�50'*:7A*'>2�,�)9/�&K,?50,�)-;(A*/�)+:72K3L50,�/�;(502()9/�&(,�>
/�1@/�&K, DZE\G .0:7A*A�,�5Z/�&K5�1�;KI#&

svc_sendreply
PY%
&(,?=�'�50)-/\<O:750:7>4,�/�,�5

1�=K/�&K,?)-,�508#'*.0,?501�;(/�'*2(,@'�)9/�&(,
SVCXPRT

&K:72(3�A*,�S7/�&(,@)-,�.�1�2K3L'*)9/�&(,
Ã@o D 501�;(/�'*2(,�S7:72K3L/�&(,@/�&('�503a'*)+:Å<�1�'�2K/�,�5Z/�1?/�&(,@3�:7/�:h/�1@67,
50,�/�;(502(,�3ÈP

Ü 1�/\'*A*A�;K)�/�50:7/�,�3a'�24,�M#:7>4<�A*,@Âh'*)+&K1�[d:h)-,�508#,�5Z&(:72(3�A*,�)+:B2 DZE\G
<O5�1�I#50:7>V/�&K:7/\<�:7)-)-,�)93�:7/�:mPY¦~24,�M#:7>4<�A�,@k7S7:Å<�501�.�,�3O;(50,�S
RUSERSPROC_BOOL

S7'*)+:73�3O,�3ÈPc%\&('*)+<�501�.0,�3�;(50,@&(:7)9:724:750I#;(>4,�2(/�S
nusers

S7:72K3a5�,�/�;(502()
TRUE

1�5
FALSE

'�=K/�&(,@2(;(>467,�5Z1�=(;()-,�50)
A*1�I#I#,�3a1�24,�`7;(:7A*)+/�&(,@2(;K>N67,�5Z)-<�,�.0'�=�'*,�3L6BR

nusers
Pc%\&(,@50,�A�,�8#:72K/

501�;(/�'*2(,@'�)
svc_getargs

SB[?&K'�.0&4/�:7^�,�)9:72
SVCXPRT

&(:B2(3�A*,�S7/�&(,
Ã@o D 501�;(/�'*2(,�S7:72K3L:Å<�1�'*2(/�,�5F/�1@/�&(,?3�,�)-/�'*2(:7/�'*1�2N=�1�5Z/�&K,?50,�/�;(502
8#:BA�;K,�) P
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case RUSERSPROC_BOOL: {
    int bool;
    unsigned nuserquery;
    if (!svc_getargs(transp, xdr_u_int, &nuserquery) {
        svcerr_decode(transp);
        return;
    }
    /*
     * ý0þ�ÿ����yþg�����"�h����������i������$�%���Zþ������������
     */
    if (nuserquery == nusers)
        bool = TRUE;
    else
        bool = FALSE;
    if (!svc_sendreply(transp, xdr_bool, &bool){
         fprintf(stderr, “can’t reply to RPC call\n”);
         exit(1);
    }
    return;
}

ø &(,�2ßR#1�;4;()-,
callrpc

S7R#1�;4&(:78#,@2(1@.01�2(/�5�1�A¤1�8#,�5F/�&(, DFE\G
3�,�A*'*8#,�5�R_>4,�.0&(:72('*)->b1�5F/�&(,@)-1�.�^¤,�/\;()-,�3L/�1@/�50:72K)-<�1�50/\/�&(,?3�:7/�:mPc%�1
'*A�A*;()-/�50:7/�,?/�&(,@A�:7RW,�5F1�= DFE
G /�&(:B/\A�,�/�)9R#1�;N:73�à�;()-/\/�&(,�)-,@<�:750:7>4,�/�,�50)�S
.01�2()-'*3�,�5F,�M#:B>N<�A*,@Ä7S7[?&K'�.0&4.01�2(/�:7'*2()+.01�3�,@/�1?.0:7A*A�/�&(,

nusers)-,�508#'*.�,�P
XZM#:7>4<�A�,?Ä°f
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 1   #include <stdio.h>
 2   #include <rpc/rpc.h>
 3   #include <rpcsvc/rusers.h>
 4   #include <sys/socket.h>
 5   #include <sys/time.h>
 6   #include <netdb.h>
 7   main(argc, argv)
 8       int argc;
 9       char **argv;
10  {
11      struct hostent *hp;
12      struct timeval pertry_timeout, total_timeout;
13      struct sockaddr_in server_addr;
14      int addrlen, sock = RPC_ANYSOCK;
15      register CLIENT *client;
16      enum clnt_stat clnt_stat;
17      unsigned long nusers;
18      if (argc < 2) {
19          fprintf(stderr, “usage: nusers hostname\n”);
20          exit(–1);
21      }
22      if ((hp = gethostbyname(argv[1])) == NULL) {
23          fprintf(stderr, “can’t get addr for %s\n”,argv[1]);
24          exit(–1);
25      }
26      pertry_timeout.tv_sec = 3;
27      pertry_timeout.tv_usec = 0;
28      addrlen = sizeof(struct sockaddr_in);
29      bzero ((char*) &server_addr, sizeof (server_addr));
30      bcopy(hp–>h_addr, (caddr_t)&server_addr.sin_addr,
31          hp–>h_length);
32      server_addr.sin_family = AF_INET;
33      server_addr.sin_port = 0;
34     if ((client = clntudp_create(&server_addr, RUSERSPROG,
35       RUSERSVERS, pertry_timeout, &sock)) == NULL) {
36          clnt_pcreateerror(“clntudp_create”);
37          exit(–1);
38      }
39      total_timeout.tv_sec = 20;
40      total_timeout.tv_usec = 0;
41      clnt_stat = clnt_call(client, RUSERSPROC_NUM, xdr_void,
42          0, xdr_u_long, &nusers, total_timeout);
43      if (clnt_stat != RPC_SUCCESS) {
44          clnt_perror(client, “rpc”);
45          exit(–1);
46      }
47      clnt_destroy(client);
48      close(sock);
49      exit(0)
50      }
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Á
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callrpc
5�1�;K/�'*2(,@;()-,�) ¥ o E Ì�/�&(;K)-S7'*/

.0:7A*A�)
clntudp_create

/�1?I#,�/\:Å.0A�'*,�2(/\<O1�'�2(/�,�50Pc%\&K,
clntudp_create

<�:B5�:B>N,�/�,�50)+:750,@/�&(,?)-,�508#,�5F:73O3�50,�)�)-S7/�&(,
<�501�I#50:7>b2(;K>N67,�5ËSB/�&K,?8#,�50)-'*1�242(;(>467,�5ËS7:Å/�'*>N,�å�1�;(/
8#:7A�;K, C 67,�/�[?,�,�2
/�50'�,�) H S7:72K3L:Å<�1�'*2(/�,�5F/�1@:h)-1�.0^�,�/-Pc%\&(,@=�'�2(:BA

clnt_call
:750I#;(>4,�2(/

C A�'*2(,@pmg H '*)9/�&K,?/�1�/�:7A�/�'*>N,@/�1?[@:7'*/\=�1�5F:Å50,�)-<�1�2()-,�Pc%\&(;K)�SB/�&K,
2(;K>N6B,�5F1�=(/�50'*,�)+'*)+/�&(,

clnt_call
/�'*>N,�å�1�;(/\3�'*8#'*3�,�3L67R_/�&(,

clntudp_create
/�'�>4,�å�1�;(/-P

%�1?IW,�/\% GZE�Í ¦ E :72(3a/�1?>4:7^�,@:h)-/�50,�:7>b.01�2(2K,�.�/�'*1�2(S7/�&(,@.�:BA�A�/�1
clntudp_create

'*)+50,�<�A*:7.0,�3a[?'*/�&N/�&(,@=U1�A*A*1�[?'*2(I_.0:7A�A¤/�1
clnttcp_create

f

clnttcp_create(&server_addr, prognum, versnum, &socket,
        inputsize, outputsize);

%
&(,�50,?'*)+2(1@/�'�>4,�å�1�;(/\:750I#;K>N,�2K/�Ì�'*2()-/�,�:73�S7RW1�;N>4;()-/
)�<O,�.�'*=�RJ/�&(,
50,�.0,�'�8W, C

inputsize
H :72(3a)-,�2(3 C

outputsize
H 67;K=U=�,�5Z)-'>2�,�)#P ø &K,�2

/�&(,
clnttcp_create

.0:7A*A�'�)9>4:73�,�S7:Å% GFE .01�2(2K,�.�/�'*1�24'�)
,�)-/�:767A*'�)-&K,�3ÈP Q A*A DFE
G )9;()-'*2(IJ/�&(:B/\.0A�'*,�2(/
&(:72(3�A*,@;()-,@/�&K'�)
.01�2(2(,�.0/�'*1�2æP C ?@24/�&(,@)�,�508#,�5Z)-'�3O,?1�=K:72 DFE\G ;K)-'�2(I_% GFE S
svcudp_create

'�)95�,�<OA�:7.0,�3a67R
svctcp_create

P H
Á
'�2(,�)9pmgc/�&(501�;(I#&4p7lmfc%
&(,@A�1�[@å�A�,�8#,�A¤8#,�50)�'*1�241�=

callrpc
'*)

clnt_call
Pc%\&(,

clnt_call
<�:B5�:B>N,�/�,�50)+:750,@:h.0A*'�,�2K/\<�1�'�2K/�,�5

C 50:7/�&(,�5F/�&(:724:Å&(1�)-/
2(:7>4, H S7/�&(,@<�501�.�,�3O;(50,?2K;(>467,�5ËS7/�&(,�Ã?o D
501�;(/�'*2(,?=�1�5F)-,�50'*:7A*'>2�'*2(I_/�&K,?:750I#;(>4,�2(/�S7:Å<�1�'*2(/�,�5F/�1?/�&(,@:750I#;(>4,�2(/�S
/�&(,�Ã?o D 501�;(/�'�2(,@=�1�5F3�,�)-,�50'*:7A�'=2�'*2(IJ/�&(,@50,�/�;(502N8W:7A�;K,�S7:h<O1�'�2(/�,�5Z/�1
/�&(,@3�,�)-/�'�2K:7/�'*1�24=�1�5F/�&(,@50,�/�;(502N8W:7A�;K,�S7:72(3a/�&(,@2(;(>467,�5Z1�=()-,�.01�2(3�)
/�1?[@:7'*/\=�1�5F:h50,�<�A*R�P
Á
'�2(,@p7kmfc%
&(,

clnt_destroy
.0:7A*A�3�,�:7A*A�1�.0:7/�,�)9:72(R_)�<O:7.0,

:7)-)-1�.0'*:7/�,�3L[@'�/�&4/�&(,?.0A*'*,�2(/\&(:B2(3�A*,�S767;(/\'*/\.0A*1�)-,�)+/�&(,@)-1�.�^¤,�/
:7)-)-1�.0'*:7/�,�3L[@'�/�&4/�&(,@.�A*'*,�2(/\&(:B2(3�A*,?1�2(A*R_'�=(/�&(, DFE
G A�'*6750:750RJ1�<O,�2(,�3
'*/-PY¦~=(:Å;()-,�5F1�<O,�2(,�3L/�&(,@)-1�.0^�,�/�S7'*/\)-/�:7R#)+1�<O,�2N67,�.0:7;K)-,�S7'�=K>N;KA�/�'*<�A�,
.0A*'�,�2(/
&(:72K3�A�,�)9:750,@;()-'�2KIJ/�&(,@)-:7>4,@)-1�.�^¤,�/�SBR#1�;4.�:B24.�A*1�)-,@1�2(,
&(:B2(3�A*,?[@'�/�&(1�;(/
3�,�)-/�501�R#'�2(I_/�&(,@)-1�.�^¤,�/\/�&(:7/\1�/�&(,�5Z&(:72(3�A*,�)9:750,
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%
&(,
clnt_create

'*2(/�,�50=�:7.0,?I#50,�:7/�A�R_)-'�>4<�A*'*=U'*,�)+/�&(,@>N,�/�&(1�3a=�1�5
:B.�.0,�)-)-'*2(I_/�&K,?A*1�[?å�A*,�8#,�A DFE
G =U,�:B/�;K5�,�)#PcÁ\'*^�,

clnttcp_create:B2(3
clntudp_create

S
clnt_create

5�,�/�;(502()9:Å<�1�'�2K/�,�5Z/�1?:
.0A*'*,�2(/\)-/�50;(.0/�;K5�,�PcÊÅ1�[?,�8#,�5ËS

clnt_create
50,�>41�8#,�)9>N;K.0&N1�=K/�&K,

[@1�50^§:7)-)-1�.�'*:7/�,�3a[?'*/�&N/�&(,@1�/�&(,�5F/�[@1?.0:7A*A*)+67R_:7A*A�1�[@'�2KIJR#1�;4/�1?<�:B)-)
'*24/�&K,?&(1�)-/\2K:7>4,?:72(3a<�501�/�1�.01�A�/�RW<�,?:7)9<�:750:7>4,�/�,�5�)91�=(/�R#<�,
.0&(:B5�:B.�/�,�5Z<�1�'�2K/�,�5 C

char*
H P

%
&(,@)-R#2(/�:7M_1�=(/�&(,
clnt_create

.�:BA�A¤'�)9:7)9=U1�A*A�1�[@)#f

struct CLIENT *cp;

char *hostname;         /* hostname string */
unsigned int prog;      /* the program number */
unsigned int vers;      /* the version number */
char *protocol;         /* currently “udp” or “tcp” */

cp = clnt_create(hostname, prog, vers, protocol);

¥ )-'*2(I_/�&K'�)9'*2(/�,�5�=�:7.0,�S7A*'*2(,�)+lBlh/�&(501�;(I#&4É7ÛÅ1�=K,�M#:7>4<�A�,@ÄÅ.01�;(A*3L6B,
50,�<�A*:7.0,�3a67RJ/�&(,@=�1�A�A*1�[@'�2(I_A*'�2(,�f

if ((client = clnt_create(argv[1], RUSERSPROG, RUSERSVERS,“udp”)) == NULL)
{

¦~=(:Å% GZE 3�,�A�'*8#,�50RJ>4,�.0&(:72K'�)->b[@,�50,?<�50,�=�,�505�,�3OSW)-/�50'*2(I
tcp

[@1�;(A*3
50,�<�A*:7.0,?)-/�50'*2(I

udp
'*24/�&K'�)9.0:7A�A�P

¦~=
clnt_create

=U:B'�A*)-S7'*/\50,�/�;(502()9/�&K,?8#:7A*;(,
NULL

Ì�/�&(,@,�505�1�5Z.0:72467,
'*3�,�2(/�'*=U'*,�3a[?'*/�&N:Å.0:7A*A�/�1

clnt_pcreateerror
P
clnt_create.0:724=�:7'*A�=�1�5Z/�&K,@=U1�A*A�1�[@'*2(I_50,�:7)-1�2()#f

RPC_HOSTUNKNOWN;        /* host not known by the system */
RPC_SYSTEMERR;          /* host not in Internet Address Family */
RPC_UNKNOWNPROTO;       /* unknown protocol...not “udp” or “tcp” */

q ;(<�<�1�)-,?:Å501�;(/�'*2(,?'*)9<�501�.�,�)-)-'*2(I DFE
G 5�,�`B;(,�)-/�)9[@&('�A*,@<�,�50=U1�50>4'*2(I
:B2(1�/�&(,�5F:7.0/�'*8#'*/�R�PY¦~=(/�&(,@1�/�&K,�5F:7.0/�'�8#'*/�RJ'*2(8#1�A*8#,�)+<�,�50'*1�3�'*.�:BA�A*R
;K<�3�:7/�'*2(IJ:Å3�:7/�:Å)-/�5�;K.�/�;(50,�S7/�&(,@<�501�.0,�)-)+.0:724)-,�/\:724:7A*:750>b)-'*I#2(:7A
6B,�=U1�50,@.0:7A�A*'*2(I

svc_run
PYiZ;(/\'*=(/�&(,@1�/�&K,�5F:7.0/�'�8#'*/�RJ'*2(8#1�A*8#,�)

[@:7'*/�'�2(I_1�24:h=�'�A*,@3�,�)-.�50'*<�/�1�5ËS7/�&(,
svc_run

.0:7A*A�[@'*A�A�2K1�/\[?1�50^\P
XZM#:7>4<�A*,?jÅ)-&(1�[@)+/�&(,@.01�3�,?=�1�5

svc_run
P

j ���*�0ý��%	��0þ�ý�������!���'��»×ã�»×ã�»×ã



sut�vJw�xyt{z(|�w�}~t����7|�t��u����� ��suz(�u�Wz(|�w��n|���vJvJ�r�7������� �(�T�Z�~���(�K���~�����������
���W����� �(�K�0 O�(��¡������T¢����¤£?�W¢��T�W�

¿�À �������
	����������������������� �0	���� ��!�"
" �$�

XZM#:7>4<�A*,?jmf

void
svc_run()
{
    fd_set readfds;
    extern int errno;
    for (;;) {
    readfds = svc_fdset;
    switch (select(32, &readfds, NULL, NULL, NULL)) {
        case –1:
        if (errno == EINTR)
                continue;
            perror(“select”);
            return;
        case 0:
            break;
        default:
            svc_getreqset(&readfds);
        }
    }
}

Þ\1�;4.0:7246BR#<�:7)-)
svc_run

:B2(3a.�:BA�A
svc_getreq

C 1�5
svc_getreqset

H R#1�;K50)�,�A*=~Pc%�1@3�1?)-1�S7RW1�;N>4;()-/
^�2(1�[d1�2KA�R_/�&(,@=U'*A*,
3�,�)-.050'*<�/�1�50)91�=(/�&(,?)-1�.0^�,�/�)+:B)-)�1�.0'*:7/�,�3L[@'*/�&N/�&(,@<�501�I#50:7>N)9=�1�5F[?&K'�.0&
R#1�;4:750,@[?:B'�/�'*2(I(Pc%\&K;()-S7R#1�;4.0:724&(:78W,?R#1�;K5F1�[@2

select
C l H SB[?&K'�.0&

[@:7'*/�)91�2N6B1�/�&4/�&(, DFE\G )-1�.0^�,�/
:72(3aR#1�;(5F1�[@243�,�)-.05�'*<�/�1�50)#P
kEl�m�n�o

svc_fdset
'�)9:hI#A*1�67:7A¤67'�/
>N:B)-^µ1�=(:BA�A�=�'*A�,@3�,�)-.050'�<�/�1�50)

/�&(:7/ DFE
G '�)9;()-'*2(IJ=�1�5Z)�,�508#'*.0,�)#Pc¦�/
.0:724.0&(:72(I#,@:72(R_/�'�>4,@:72
DZE\G A�'*6750:750R_5�1�;K/�'*2(,@'�)9.�:BA�A*,�3ÈPYo@,�)-.050'�<�/�1�50)+:B5�,@.01�2()-/�:72(/�A�R
67,�'*2(I_1�<�,�2(,�3a:72(3a.0A�1�)-,�3 C =U1�5Z,�M#:7>4<�A*,�S7=U1�5Z% GZE .�1�2K2(,�.0/�'*1�2() H P

¦~24,�M#:7>4<�A�,ag�Ç7S7/�&(,@'*2('�/�'*:7/�1�5F1�=(/�&(,
snd()

DZE\G /�:7^�,�)+'*/�)+)-/�:72(3�:7503
'*2(<�;(/
:72(3a)-,�2(3�)+'*/\/�1@)-,�5�8W,�5

rcv()
S7[?&K'�.0&4<�50'*2(/�)+'*/\1�24)-/�:72(3�:7503

1�;(/�<�;(/-Pc%\&(, DFE
G ;()-,�)+% GFE Pc%\&('*)9,�M#:7>4<�A�,@:7A*)-1?'*A�A*;()-/�50:7/�,�)+:72
Ã@o D <�501�.0,�3�;(50,@/�&(:7/\6B,�&(:78#,�)93�'�=�=�,�50,�2(/�A�R_1�24)-,�50'�:7A*'=2�:7/�'*1�24/�&(:7241�2
3�,�)-,�50'*:7A*'>2�:7/�'*1�2æP

p -�q 	0��þ�ý�������!*��'��»×ã�»×ã�»CB
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/*
 * The xdr routine:
 *      on decode, read from the network, write to the file
 *      on encode, read from the file, write to the network
 *
 *      Returns 1 if successful
 *      Returns 0 if an xdr failure occurs
 *      Exits if a fread or fwrite fails.
 */

#include <stdio.h>
#include <rpc/rpc.h>

xdr_rcp(xdrs, fp)
XDR *xdrs;
FILE *fp;
{

        unsigned long size;
        char buf[BUFSIZ];
        char *p;

        if (xdrs–>x_op == XDR_FREE) {
                return(1);
        }

        while (1) {
                if (xdrs–>x_op == XDR_ENCODE) {
                if ((size = fread(buf, sizeof(char), BUFSIZ, fp) == 0)
                        && ferror(fp)) {
                        fprintf(stderr, “can’t fread”\n”);
                        exit(1);
                        }

C .01�2(/�'*2(;(,�3 H
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                }

                p = buf;

                /* On ENCODE, this operation is a “write to network”
                 * On DECODE, this operation is a “read from network”
                */

                if (!xdr_bytes(xdrs, &p, &size, BUFSIZ)) {
                        return(0);              /* an XDR failure */
                }

                if (size == 0) {            /* Normal exit */
                              return(1);
                }

                if (xdrs–>x_op == XDR_DECODE) {
                        if (fwrite(buf, sizeof(char), size, fp) != size) {
                                fprintf(stderr, “fwrite error\n”);
                                exit(1);
                         }
                }
        } /* end while */
}

/*
* The sender routines
 */

#include <stdio.h>
#include <netdb.h>
#include <rpc/rpc.h>
#include <sys/socket.h>
#include <sys/time.h>

int callrpctcp();

main(argc, argv)
int argc;
char **argv;
{
        int err;

        if (argc < 2) {
                fprintf(stderr, “usage: %s servername\n”,argv[0]);
                exit(1);

C .01�2(/�'*2(;(,�3 H
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        }

        if ((err = callrpctcp(argv[1], RCPPROG, RCPPROC_FP, RCPVERS,
                xdr_rcp, stdin, xdr_void, 0) != 0)) {
                clnt_perrno(err);
                fprintf(stderr, “can’t make the RPC call\n”);
                exit(1);
        }
}

callrpctcp(host, prognum, procnum, versnum, inproc, in, outproc, out)
char *host;
int prognum;
int procnum;
int versnum;
xdr_proc_t inproc;
char *in;
xdr_proc_t outproc;
char *out;
{
        struct sockaddr_in server_addr;
        int sock = RPC_ANYSOCK;
        enum clnt_stat client_stat;
        struct hostent *hp;
        register CLIENT *client;
        struct timeval total_timeout;

        if ((hp = gethostbyname(host)) == NULL) {
                fprintf(stderr, “can’t get address for ’%s’\n”,host);
                exit(1);
        }

        bzero((char*)&server_addr, sizeof(server_addr));
        bcopy(hp–>h_addr, (caddr_t)&server_addr.sin_addr, hp–>h_length);
        server_addr.sin_family = AF_INET;
        server_addr.sin_port = 0;

        if ((client = clnttcp_create(&server_addr, prognum, versnum,
                &sock, BUFSIZ, BUFSIZ)) == NULL ) {

                perror(“rpctcp_create”);
                exit(1);
        }

        total_timeout.tv_sec  = 20;
        total_timeout.tv_usec = 0;

C .�1�2K/�'*2(;(,�3 H
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        client_stat = clnt_call(client, procnum, inproc, in,
                outproc, out, total_timeout);
        clnt_destroy(client);
        return((int)client_stat);
}

/*
 * The receiving routines
 */

#include <stdio.h>
#include <rpc/rpc.h>

main()
{
       register SVCXPRT *transp;

       if ((transp = svctcp_create(RPC_ANYSOCK, BUFSIZ, BUFSIZ)) == NULL) {
                fprintf(stderr, “svctcp_create: error\n”);
                exit(1);
       }

       pmap_unset(RCPPROG, RCPPROC);      /* remove any old entry */

       if (!svc_register(transp, RCPPROG, RCPVERS,
                rcp_service, IPPROTO_TCP)) {

                fprintf(stderr, “svc_register: error\n”);
                exit(1);
       }
       svc_run();            /* should never return */
       fprintf(stderr, “svc_run should not return, but it did!\n”);
}

rcp_service(rqstp, transp)
register struct svc_req *rqstp;
register SVCXPRT *transp;
{
       switch (rqstp–>rq_proc) {

       case NULLPROC:
                if (!svc_sendreply(transp, xdr_void, 0)) {
                        fprintf(stderr, “err: rcp NULL service\n”);
                }
                return;                                            
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       case RCPPROC_FP:
                if (!svc_getargs(transp, xdr_rcp, stdout)) {
                        svcerr_decode(transp);
                        return;
                }
                if (!svc_sendreply(transp, xdr_void, 0)) {
                        fprintf(stderr, “can’t send reply\n”);
                }
                return;

       default:
                svcerr_noproc(transp);
                return;

                }       /* end switch */
}
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#include <stdio.h>
#include <rpc/rpc.h>
#include <sys/socket.h>
gettransient(proto, vers, sockp)
   int proto, vers, *sockp;
{
   static int prognum = 0x40000000;
   int s, len, socktype;
   struct sockaddr_in addr;
   switch(proto) {
       case IPPROTO_UDP:
           socktype = SOCK_DGRAM;
           break;
       case IPPROTO_TCP:
           socktype = SOCK_STREAM;
           break;
       default:
           fprintf(stderr, “unknown protocol type\n”);
           return 0;
   }
   if (*sockp == RPC_ANYSOCK) {
       if ((s = socket(AF_INET, socktype, 0)) <0) {
           perror(“socket”);
           return (0);
       }
       *sockp = s;
   }
   else
       s = *sockp;
   bzero ((char*) &addr, sizeof (addr));
   addr.sin_addr.s_addr = 0;
   addr.sin_family = AF_INET;
   addr.sin_port = 0;
   len = sizeof(addr);
   /*
    * may be already bound, so don’t check for error
    */
   bind(s, &addr, len);
   if (getsockname(s, &addr, &len)< 0) {
       perror(“getsockname”);
       return (0);
   }
   while (!pmap_set(prognum++, vers, proto, addr.sin_port))
       continue;
   return (prognum–1);
)
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/*
 * client
 */
#include <stdio.h>
#include <rpc/rpc.h>
int callback();
char hostname[256];
main(argc, argv)
   int argc;
   char **argv;
{
   int x, ans, s;
   SVCXPRT *xprt;
   gethostname(hostname, sizeof(hostname));
   s = RPC_ANYSOCK;
   x = gettransient(IPPROTO_UDP, 1, &s);
   fprintf(stderr, “client gets prognum %d\n”, x);
   if ((xprt = svcudp_create(s)) == NULL) {
    fprintf(stderr, “rpc_server: svcudp_create\n”);
       exit(1);
   }
   /* protocol is 0 – gettransient() does registering
    */
   (void)svc_register(xprt, x, 1, callback, 0);
   ans = callrpc(hostname, EXAMPLEPROG, EXAMPLEVERS,
       EXAMPLEPROC_CALLBACK, xdr_int, &x, xdr_void, 0);
   if (ans != RPC_SUCCESS) {
       fprintf(stderr, “call: ”);
       clnt_perrno(ans);
       fprintf(stderr, ”\n”);
       exit(1)
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   }
   svc_run();
   fprintf(stderr, “Error: svc_run shouldn’t return\n”);
}
callback(rqstp, transp)
   register struct svc_req *rqstp;
   register SVCXPRT *transp;
{
   switch (rqstp–>rq_proc) }
       case 0:
           if (!svc_sendreply(transp, xdr_void, 0)) {
               fprintf(stderr, “err: rusersd\n”);
               exit(1);
           }
           exit(0);
       case 1:
           if (!svc_getargs(transp, xdr_void, 0)) {
               svcerr_decode(transp);
               exit(1);
           }
           fprintf(stderr, “client got callback\n”);
           if (!svc_sendreply(transp, xdr_void, 0)) {
               fprintf(stderr, “err: rusersd”);
               exit(1);
           }
   }
}
/*
 * server
 */
#include <stdio.h>
#include <rpc/rpc.h>
#include <sys/signal.h>
char *getnewprog();
char hostname[256];
int docallback();
int pnum;        /* program number for callback routine */
main(argc, argv)
int argc
   char **argv;
{
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   gethostname(hostname, sizeof(hostname));
   registerrpc(EXAMPLEPROG, EXAMPLEVERS,
    EXAMPLEPROC_CALLBACK, getnewprog, xdr_int, xdr_void);
   fprintf(stderr, “server going into svc_run\n”);
   signal(SIGALRM, docallback);
   alarm(10);
   svc_run();
   fprintf(stderr, “Error: svc_run shouldn’t return\n”);
}
char *
getnewprog(pnump)
   char *pnump;
{
   pnum = *(int *)pnump;
   return NULL;
}
docallback()
{
   int ans;
   ans = callrpc(hostname, pnum, 1, 1, xdr_void, 0,
       xdr_void, 0);
   if (ans != 0) {
       fprintf(stderr, “server:\n”);
       clnt_perrno(ans);
       fprintf(stderr, ”\n”);
   }
}

%
&(, DZE\G <�501�/�1�.�1�A¤'�)9'�2(/�,�2(3O,�3L=�1�5F;()-,@'�24.0:7A*A�'*2(I_50,�>N1�/�,
<�501�.0,�3�;(50,�)#fc,�:7.0&N.0:7A*A�>4,�)-)-:7I#,@'�)9>4:7/�.�&K,�3L[@'*/�&4:Å50,�)�<O1�2()-,
>4,�)-)-:7I#,�PcÊh1�[@,�8#,�5ËS7/�&(,@<�501�/�1�.01�A�'*/�)-,�A�=K'�)9:h>4,�)-)-:7I#,�å�<�:7)-)-'*2(I
<�501�/�1�.01�A�[?'*/�&4[?&('*.0&4<�501�/�1�.01�A*)+1�/�&(,�5Z/�&K:72 DFE\G .0:72467,
'*>4<�A�,�>4,�2(/�,�3ÈPce\1�5F,�M#:B>N<�A*,�S7R#1�;4.0:72N;K)-,?/�&(, DZE\G >4,�)-)-:7I#,
<�501�/�1�.01�A�=U1�5Z67:7/�.0&('*2(I C 1�5F<�'*<�,�A*'*2('�2KI H :72(3a67501�:73�.0:7)-/ DZE\G P

u ¯#´§©+± ·§°©Z ¶gvµ¯W´§©
¨ªá Î Õa±u¶@¯W¶?Ñ�¶ Ï
��»1w



�(���Z�~���(�K���~���y�������
���W����� �¤�K�0 O�(��¡�������¢����¤£?�#¢��T�W� sut�vJw�xyt{z¤|~w�}�t�� �7|�t½�u����� �¾s\z¤�\�Wz(|�w��n|���vJvJ�r�7���¾���

À Ø�������
	�������������������������	���� ��!�"
"#�$�

%
&(, DFE\G :750.0&('*/�,�.0/�;K5�,@'*)+3�,�)-'*I#2(,�3a)-1?/�&(:7/\.0A*'*,�2(/�)+)-,�2(3a:h.0:7A*A
>4,�)-)-:7I#,@:72(3a[?:7'*/\=�1�5F)-,�508#,�50)+/�1@5�,�<OA�R_/�&(:7/\/�&(,@.�:BA�A�)-;(.0.0,�,�3�,�3ÈP
%
&('*)+'*>N<OA�'*,�)+/�&(:7/
.�A*'*,�2(/�)+3�1@2(1�/\.01�>4<�;(/�,?[@&('*A�,@)-,�508#,�5�)9:750,
<O5�1�.0,�)-)-'*2(I_:h.0:7A*A�Pc%\&('*)+'*)+'*2(,�=�=�'�.0'*,�2(/\'*=(/�&(,@.0A�'*,�2(/
3�1�,�)+2K1�/\[?:B2(/\1�5
2K,�,�3L:B2N:B.�^¤2(1�[@A�,�3�I#>4,�2(/
=U1�5Z,�8#,�50R_>N,�)-)-:7IW,?)-,�2(/-Pc¦~24)-;(.0&4.�:B)-,�)�S
.0A*'*,�2(/�)+.0:724;()-, DFE\G 67:B/�.0&4=�:7.0'�A*'*/�'*,�)9/�1@.01�2(/�'�2K;(,?.01�>4<�;(/�'*2(I_[?&('*A*,
[@:7'*/�'�2(I_=�1�5F:Å50,�)-<�1�2()-,�P
x ���yý � !*��' :BA�A*1�[?)9:Å.0A�'*,�2(/\/�1@)-,�2(3a:724:75067'*/�50:750'*A*RJA*:750I#,@)�,�`B;(,�2(.0,?1�=
.0:7A*A�>4,�)-)-:7I#,�)+/�1@:h)-,�508#,�5�Ì�50,�A*'�:76BA�,@67R#/�,?)-/�50,�:7>b<�501�/�1�.01�A*) C )�;K.0&N:7)
% GFE¤Í ¦ E\H :750,?;()-,�3a=�1�5F/�50:72()-<�1�50/-Pc¦�24/�&(,@.0:7)-,?1�=K67:7/�.0&('�2KI#S7/�&(,
.0A*'*,�2(/\2(,�8#,�5Z[?:7'*/�)+=�1�5F:Å50,�<�A�R_=�501�>b/�&(,?)-,�508#,�5ËS7:72K3L/�&(,@)-,�508#,�5
3O1�,�)+2(1�/
)-,�2(3L50,�<�A*'*,�)+/�1@67:7/�.0&N50,�`7;K,�)�/�)#P Q 2(1�2(67:B/�.0&(,�3 DZE\G
.01�>4>4:72(3a;()-;(:BA�A*R_/�,�50>4'*2(:7/�,�)+:Å)-,�`7;K,�2(.0,?1�=K67:7/�.0&N.0:7A*A*)+/�1@=UA*;()-&
/�&(,@<�'*<�,�A�'*2(, C [@'�/�&4<�1�)-'�/�'*8#,?:7.0^¤2(1�[?A*,�3�I#>4,�2(/ H P
iZ,�.0:7;()-,?/�&(,@)-,�508#,�5F3�1�,�)92(1�/\50,�)-<�1�2(3a/�1?,�8#,�50R_.0:7A*A�S7/�&(,@.0A�'*,�2(/
.�:B2
I#,�2K,�50:7/�,@2(,�[d.0:7A*A*)+'*24<�:750:7A*A�,�A�[@'*/�&4/�&(,@)-,�508#,�5�5 )9,�M#,�.0;(/�'*1�241�=
<O5�,�8#'*1�;()9.�:BA�A*)#PYe\;K5�/�&(,�50>41�50,�S7/�&(,?% GZE�Í ¦ E '*>4<�A*,�>N,�2K/�:7/�'*1�2N.0:72
6B;(=U=�,�5Z;(<a>N:72KRJ.0:7A*A�>4,�)-)-:7I#,�)9:72(3a.0:724)-,�2(3a/�&K,�>b/�1@/�&K,?)-,�508#,�5Z'�2
1�2K,

write
C l H )-R#)-/�,�>b.0:7A*A�Pc%\&('*)+1�8#,�50A*:7<�<�,�3a,�M#,�.0;(/�'�1�24I#50,�:7/�A�R

3O,�.�50,�:7)-,�)9/�&(,?'*2(/�,�50<�501�.0,�)�)9.01�>N>4;(2K'�.0:7/�'*1�2N1�8W,�5�&K,�:73L1�=(/�&(,@.0A�'*,�2(/
:B2(3L)-,�508#,�5Z<�501�.�,�)-)-,�)9:72(3a/�&K,?/�1�/�:7A�,�A*:7<�)-,�3L/�'*>4,?50,�`7;('*50,�3L=�1�5F:
)-,�50'*,�)+1�=K.0:7A�A*)#P
Q )-)-;(>4,?/�&(:B/\:Å)-/�5�'*2(I#å�50,�2(3�,�50'*2(I_)-,�5�8W'�.0, C )-;(.0&4:7)9:Å[?'*2(3�1�[
)-R#)-/�,�> H &(:B)+/�[?1@)-'*>N'*A*:75F.0:7A*A*)#fY1�2K,?50,�2(3�,�50)9:h)-/�50'*2(I_:72(3a5�,�/�;(502K)
8#1�'*3a50,�)-;(A�/�)#Ì�/�&(,@1�/�&(,�5F50,�2(3�,�50)9:Å)�/�50'*2(I_:72(3a50,�>N:7'*2()9)-'�A*,�2(/-Pc%\&(,
)-,�508#'*.0, C ;()-'*2(IJ/�&(,@% GFE¤Í ¦ E /�50:72()-<�1�50/ H >N'*I#&(/
A�1�1�^§A*'�^�,@,�M#:7>4<�A*,Lg�ÉmP

yÅô\îSz#ë{è�úKê
��»1w�»U¼



sut�vJw�xyt{z(|�w�}~t����7|�t��u����� ��suz(�u�Wz(|�w��n|���vJvJ�r�7������� �(�T�Z�~���(�K���~�����������
���W����� �(�K�0 O�(��¡������T¢����¤£?�W¢��T�W�

À Ú �������
	����������������������� �0	���� ��!�"
" �$�

XZM#:7>4<�A�,LgnÉmf

/*
 * This is the file window.h
 */

#define WINDOWPROG (0x20100003)     /* PROGNUM within the USER range */
#define WINDOWVERS (1)

/* Windowing Procedures */

#define RENDERSTRING (1)
#define RENDERSTRING_BATCHED (2)

/* end of “window.h” */

/*
 * This is the file window_svc.c
 */

#include <stdio.h>
#include <rpc/rpc.h>
#include “window.h”

void windowdispatch();

main()
{
        SVCXPRT *transp;

        transp = svctcp_create(RPC_ANYSOCK, 0, 0);
        if (transp == NULL) {
                fprintf(stderr, “can’t create the RPC server\n”);
                exit(1);
        }

        /* remove any old mapping that may be left over */

        pmap_unset(WINDOWPROG, WINDOWVERS);

        if (!svc_register(transp, WINDOWPROG, WINDOWVERS,
                windowdispatch, IPPROTO_TCP)) {
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                fprintf(stderr, “can’t register WINDOW service\n”);
                exit(1);
        }

        svc_run();       /* never returns */

        fprintf(stderr, “svc_run should never return, but it did!\n”);

}

void
windowdispatch(rqstp, transp)
struct svc_req *rqstp;
SVCXPRT *transp;
{
        char *s = NULL;

        switch (rqstp–>rq_proc) {

        case NULLPROC:
                if (!svc_sendreply(transp, xdr_void, 0)) {
                        fprintf(stderr, “can’t reply to NULL RPC call\n”);
                }
                return;

        case RENDERSTRING:
                if (!svc_getargs(transp, xdr_wrapstring, &s)) {
                        fprintf(stderr, “can’t decode RENDERSTRING args\n”);

                /* tell the caller they made an error */

                        svcerr_decode(transp);
                        break;
                }

                /* Code here to actually render the string... */

                /* Now send reply to the caller...*/
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                if (!svc_sendreply(transp, xdr_void, 0)) {
                        fprintf(stderr, “can’t reply to RPC call\n”);
                        return;
                }
                        break;

        case RENDERSTRING_BATCHED:

                if (!svc_getargs(transp, xdr_wrapstring, &s)) {
                        fprintf(stderr, “can’t decode BATCHED args\n”);

                        /* since batched, silent in face of protocol errs */

                        break;
                }

                /* Code here to actually render the string... */

                /* Since batched, send NO reply to the caller...*/

                break;

        default:
                svcerr_noproc(transp);
                return;

        }       /* end switch */

    /* Free the string allocated when the arguments were decoded... */

        svc_freeargs(transp, xdr_wrapstring, &s);

}
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#include <stdio.h>
#include <rpc/rpc.h>
#include “window.h”
#include <sys/time.h>

main(argc, argv)
int argc;
char **argv;
{
        struct timeval total_timeout;
        register CLIENT *client;
        enum clnt_stat client_stat;
        char buf[1000];
        char *s = buf;

        client = clnt_create(argv[1], WINDOWPROG, WINDOWVERS, “tcp”);
        if (client == NULL) {
                fprintf(stderr, “clnt_create [%s] failed\n”,argv[1]);
                exit(1);
        }

        total_timeout.tv_sec = 0;
        total_timeout.tv_usec = 0;

   /* Somewhat dangerous...the scanf() could overflow the buffer */

        while (scanf(”%s”, s) != EOF) {
                client_stat = clnt_call(client, RENDERSTRING_BATCHED,
                    xdr_wrapstring, &s, NULL, NULL, total_timeout);
                if (client_stat != RPC_SUCCESS) {
                        clnt_perror(client, “batched rpc”);
                        exit(–1);
                }
        }         /* end while */
        /* Now flush the pipeline */

        total_timeout.tv_sec = 20;
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        client_stat = clnt_call(client, NULLPROC,
              xdr_void, NULL, xdr_void, NULL, total_timeout);

        if (client_stat != RPC_SUCCESS) {
                clnt_perror(client, “rpc”);
                exit(–1);

        }
        /* all done...now clean up */

        clnt_destroy(client);
}
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#include <rpc/pmap_clnt.h>
enum clnt_stat clnt_stat;
clnt_stat =
clnt_broadcast(prog, vers, proc, xargs, argsp, xresults,
    resultsp, eachresult)
u_long     prog;         /* program number */
u_long     vers;         /* version number */
u_long     proc;         /* procedure number */
xdrproc_t    xargs;      /* xdr routine for args */
caddr_t     argsp;       /* pointer to args */
xdrproc_t    xresults;   /* xdr routine for results */
caddr_t     resultsp;    /* pointer to results */
bool_t (*eachresult)();  /* call with each result obtained*/

%
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bool_t         done;
done = eachresult(resultsp, raddr)
caddr_t resultsp;
struct sockaddr_in *raddr; /* addr of responding machine */
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