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Client program executes.
RPC is made; communications
path is established.  Data packet is
passed to server process on
remote machine.

Client sends parameters to
servers.

Server executes a specified routine with
data from the client.

Server returns to client
with results.  Client
continues execution.
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if (!svc_register(transp, RUSERSPROG, RUSERSVERS_ORIG,
 nuser, IPPROTO_TCP)) {
    fprintf(stderr, “can’t register RUSER service\n”);
exit(1);
}
if (!svc_register(transp, RUSERSPROG, RUSERSVERS_SHORT,
 nuser, IPPROTO_TCP)) {
    fprintf(stderr, “can’t register RUSER service\n”);
    exit(1);
}
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nuser(rqstp, tranp)
struct svc_req *rqstp;
SVCXPRT *transp;
{
        unsigned long nusers;
        unsigned short nusers2;

        switch(rqstp–>rq_proc) {

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

        case RUSERSPROC_NUM:
                /*
                 * Code here to compute the number of users
                 * and put it in the variable ’nusers’
                 */

                if (rqstp–>rq_vers == RUSERSVERS_ORIG) {
                        if (!svc_sendreply(transp, xdr_u_long, &nusers) {
                               fprintf(stderr,“can’t reply to RPC call\n”);
                        }
                } else if (rqstp–>rq_vers == RUSERSVERS_SHORT) {
                        nusers2 = (unsigned short) nusers;
                        if (!svc_sendreply(transp, xdr_u_short, &nusers2) {
                               fprintf(stderr,“can’t reply to RPC call\n”);
                       }
                } else {
                  /* send “bad version” error reply */
           svcerr_progvers(transp, RUSERSVERS_ORIG, RUSERSVERS_SHORT);
                }
                return;

                default:
            /* send “bad procedure” error reply */
                svcerr_noproc(transp);
                return;
        } /* end switch */
}
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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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%
&(,?'*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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%
&(,
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
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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
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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/�:
D ,�<�50,�)-,�2(/�:7/�'�1�2 C Ã?o DFH 67,�=U1�50,@)-,�2(3�'*2(I_/�&K,�>b1�8#,�5Z/�&K,?[@'�50,�Pc%\&K,
<O5�1�.0,�)-)91�=(.01�2(8#,�50/�'*2(I_=U501�>V:h<�:750/�'*.0;(A�:B5F>4:7.0&('*2(,?50,�<�50,�)-,�2(/�:7/�'*1�2
/�1�Ã?o D =U1�50>4:7/\'*)+.0:7A*A*,�3 ������!*����!87�!*��' Ì�/�&(,@50,�8#,�5�)-,@<�501�.0,�)-)+'*)+.0:7A*A�,�3
ÿ+��������!����*!87�!���' PY%
&(,?/�R#<�,@=U'*,�A*3L<�:750:7>4,�/�,�50)+1�=

callrpc
:B2(3

registerrpc
.�:B24)�<O,�.�'*=�R_:h6B;('�A*/�å�'�24<�501�.0,�3�;(50, C )�;K.�&4:B)

xdr_u_long
'�24,�M#:7>4<�A*,@É H 1�5Z:h;K)�,�5�åU)-;(<�<OA�'*,�3a1�2(,�P{Ã@o D &(:B)+/�&(,

=�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�=
GZH '*=('*/\.01�>4<�A�,�/�,�)9)-;(.0.�,�)-)-=�;(A*A�RKÌ�1�/�&(,�50[?'*)-,�S7'*/\50,�/�;(502()+:ÅÇmP
¦~24:73�3�'*/�'�1�24/�1@/�&K,?67;K'�A*/�åU'*24/�RW<�,?501�;(/�'*2(,�)-S7/�&(,@=U1�A*A�1�[@'*2(I
<O5�,�=�:76750'*.0:7/�,�3L67;K'�A*3�'*2(IJ67A*1�.0^�)9:7A�)-1@,�M#'�)-/-f

xdr_array()      xdr_pointer()    xdr_union()
xdr_bytes()      xdr_reference()  xdr_vector()
xdr_opaque()     xdr_string()

q ,�8#,�50:7A�1�=(/�&(,�)-,@5�1�;K/�'*2(,�)9:750,@3�,�)-.�50'*67,�3a'*2N/�&(,@=�1�A�A*1�[@'�2(I
<O:750:7I#50:7<�&()#P Q A*A�1�=(/�&(,�>b:750,@3�,�)-.05�'*67,�3a'*2N:7<O<�,�2(3�'*M Q S7<�:7I#,@Â7kmP

9 ��!���'�:<; & ��þ����!��������»×ã�»×��»×ã
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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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Ã@o D :7A�[@:7R#)9.01�2(8#,�50/�)9`7;(:72K/�'*/�'*,�)+/�1?pBåU67R#/�,@>4;(A�/�'*<�A*,�)+[@&(,�2
)-,�50'*:7A*'>2�'*2(I(Pc%\&(;K)-S7'�=(,�'*/�&(,�5Z1�=(/�&K,?<�50,�8#'*1�;()9,�M#:7>4<�A�,�)9'*2(8#1�A�8W,�3
.0&(:B5�:B.�/�,�50)9'�2()-/�,�:73a1�=('*2(/�,�I#,�50)-S7,�:7.0&4.0&(:750:7.0/�,�5F[@1�;(A�3a1�.0.0;(<�R_É7l
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
/�&(,@=�'�50)-/\=�1�;(5Z<�:750:7>4,�/�,�5�)91�=

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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XZM#:7>4<�A�,?Û°f

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;

:@; & �$���4þ��(,A�����Uþ�ý����)!�þ����»×ã�»×��»CB
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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
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%�1@)-;(>4>N:B5�'=2�,�S7,�:7.0&_Ã?o D 501�;(/�'*2(,?'*)95�,�)-<�1�2K)-'�67A*,@=U1�5Z)-,�50'�:7A*'=2�'�2(IWS
3�,�)-,�50'*:7A*'>2�'*2(I#S7:72(3L:BA�A*1�.0:7/�'�2KIJ>4,�>N1�50R�P ø &(,�24:72_Ã@o D 501�;(/�'*2(,@'�)
.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(/
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registerrpc
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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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svcudp_create
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svcudp_create
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RPC_ANYSOCK
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svcudp_create

:72(3
clntudp_create

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

)-1?/�&(:B/�SB'�=(/�&(,
nusers
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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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'�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
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Á
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'�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)�,
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50;(2K2('*2(I(P q ,�.01�2(3OS

nuser
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%
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svcerr_noproc
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/�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/�&(,
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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
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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
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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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.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,
;()-'*2(I(P
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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
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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;                                            

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

%
&(,
eachresult()
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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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enum auth_flavor {
    AUTH_NULL    = 0,
    AUTH_UNIX    = 1,
    AUTH_SHORT   = 2,
    AUTH_DES     = 3,
    AUTH_KERB    = 4
    /* and more to be defined */
};

struct opaque_auth {
    union switch (enum auth_flavor) {
        default: string auth_body<00>;
    };
};
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�s2�T*'�G#'�1·ZD4�&('L)C+�-0536�7;'�8(4�5�>O8R53&(2�2�=A'L4�2*:(=A'LuIvVwx-CyLzfZD|L~Cz�ZD2�1
]L'�13MD'�132�=P>D:(4�&('�894	7;53>D4�7�2�8EMDHI=A'�4�4�7�8(U

clnt–>cl_auth
>OBY4�'�1

5313'�>D4�7�89UV4�&('L)C+.-0536;7�'�894.&(>D89<�6�'�J

��2�1CuIvVwx-CyLz{>D:(4�&('�894	7;53>D4�7�2�89ZD4�&('*&9>D8(<�6;'*TL2�:(6;<NMD'*=A'�4�>D=PB�2�6;6�2�TL=#W

clnt–>cl_auth = authunix_create_default();

wxB9>D8E>D:(4�&('�8(4�7;53>D4�7�2�8EB�>D7;6�:91�'L2�5353:(13=AZDH#2�:E53>D8E:9=�'L4�&('LB�2�6�6;2�TL7�8(U
532�FEFE>D8(<_7;8(=A4�'�>D<gW

clnt–>cl_auth = authunix_create(host,uid,gid,len,aup_gids);

��2�1C|*~,z{>D:(4�&('�8(4�7;53>D4	7;2�8(ZO4	&9'*&(>O8(<�6;'*TL2�:(6;<NMD'*=A'�4�>D=?BY2�6;6�2�TL=#W

clnt–>cl_auth = authdes_create(servername,credlife,&server_addr,key);

��2�1C]*'�13MD'�132�=?>D:(4�&('�8(4�7;53>D4�7�2�8(ZO4	&9'*&9>D8(<�6;'*TL2�:(6;<NMD'L=�'�4�>D=?BY2�6;6;2�T*=#W

clnt–>cl_auth = authkerb_seccreate(server,instance,realm,window,timehost,
     status);
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z�'�'*>D/�/S'�8(<�7;} Q ZD/�>DU#' �&% ZDB�2�1C<�'�=A53137�/S4	7;2�8(=?2�B(>D13U#:(FE'�8(4�=PB�2�1
authdes_create

>D8(<
authunix_create

J

+�'�2�/�6;'*TL&(2*<�'�G#'�6;2�/_),+.-0=A'�13G#7;5�'�=?&(>DG#'*>sFE2�13'*<�7;BYB�7;53:(6�4�4	7;FE'
<S'�>D6�7;8(UIT*7;4�&E>D:(4�&('�8(4�7;53>D4�7�2�8E7;=A=�:9'�=P4�&(>D8E4�&(2�=A'L7�FE/�6;'�FE'�8(4�7�89U
536;7;'�8(4.>D/�/�6;7;53>D4�7�2�8(=AZDMO'�5�>O:(=A'*4�&('L)C+.-0/�>O5�^�>DU#'*/S>D=A=A'�=P4�&('*=A'�13G#7;53'
<S7�=A/�>D4�53&E132�:(4�7�89'*>s13'�µD:('�=A4.4�&(>O4.&(>D=?>D8E>D13MD7;4	13>D13HI>D:(4�&('�894	7;53>D4�7�2�8
=A4�H#6;'*>O=A=�2�537;>D4�'�<NT*7;4�&R7;4AJK-C2�8(=A7;<�'�1C4�&('LBY7;'�6;<�=P2�B9>@13'�µD:9'�=�4�&(>D8(<S6�'
/S>D=A=A'�<_4�2*>s=A'�13G#7�53'L<�7�=A/S>D4	53&E132�:(4�7�89'�W

/*
 * An RPC service request
 */
struct svc_req {
    u_long rq_prog;        /* service program number */
    u_long rq_vers;        /* service protocol vers_num */
    u_long rq_proc;        /* desired procedure number */
    struct opaque_auth
            rq_cred; /* raw credentials from wire */
    caddr_t rq_clntcred; /* credentials (read only) */
};

%�&('
rq_cred

B�7;'�6�<N7;=PFE2�=A4�6�HI2�/�>DµD:('�ZD'�}�5�'�/S4.BY2�1,4�&('*=A4�H#6;'*2�B
>O:(4�&('�8(4�7�53>D4�7;2�8E531�'�<S'�8(4�7�>D6;=AZD>D=?7;8E4	&9'*B�2�6�6;2�TL7�89U(W

 /*
  * Authentication information.  Mostly opaque to the programmer.
  */
 struct opaque_auth {
     enum_t oa_flavor;   /* style of credentials */
     caddr_t oa_base;    /* address of more auth stuff */
     u_int  oa_length;   /* not to exceed MAX_AUTH_BYTES */
 };

%�&('L)C+.-0/�>O5�^�>DU#'*FE>D^'�=?4�&('*B�2�6;6�2�TL7;8(UVU#:9>D13>D8(4�'�'*4�2L4	&9'*=A'�13G#7;5�'
<S7�=A/�>D4�53&E1�2�:94	7;8('�W
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•
%�&('L13'�µD:('�=A4 ¸ = rq_cred B�7�'�6;<N7�=?T*'�6;6;XYB�2�13FR'�<�J�%�&(:(=AZD4�&('L=A'�13G#7�53'
7;FE/�6;'�FR'�894	'�1,FR7;U#&(4.7;8(=A/�'�534.4�&('*13'�µD:('�=A4 ¸ = rq_cred.oa_flavorB�7;'�6�<N4�2*<�'�4�'�13FE7�89'*TL&(7;5�&E=A4�H#6;'*2�B(>D:94	&9'�8(4�7�53>D4�7;2�8R4�&('L53>D6�6;'�1
:9=A'�<gJKwxB

rq_cred.oa_flavor
7�=
AUTH_UNIX

ZD4	&9'*/�2�7;8(4�'�1
rq_clntcred

532�:(6;<NMD'*53>D=A4�4	2L>s/�2�7�894	'�1,4�2*>D8
authunix_parms

=A4	13:95�4�:(13'�JKwxB
rq_cred.oa_flavor

7�=
AUTH_DES

ZD4	&9'*/�2�7;8(4�'�1
rq_clntcred

532�:(6;<_MO'*53>D=A4.4�2*>s/�2�7;8(4�'�1
4�2L>D8

authdes_cred
=A4	13:(534�:(13'�JKwxB

rq_cred.oa_flavor
7�=

AUTH_KERB
ZD4�&('L/�2�7;8(4�'�1

rq_clntcred
532�:(6;<_MD'L53>D=A4.4�2*>

/S2�7�8(4�'�1,4	2L>D8
authkerb_clnt_cred

=A4�13:(534	:91�'�JKwxB(4�&('L=A4	H�6�'L7�=
892�4.2�8('L2�B(4�&('*=A4�H#6;'�=P4�&(>D4�4	&9'*),+.-0/�>D53^>DU#'L=A:(/�/�2�134�=AZD4�&('
=A'�13G#7;53'*7;FE/�6�'�FE'�8(4�'�1CFE7;U#&(4.>D6;=A2*TL>D8(4.4�2*7;8(=A/�'�534.4�&('L2�4	&9'�1
B�7;'�6�<�=?2�B

rq_cred
J

•
%�&('L13'�µD:('�=A4 ¸ = rq_clntcred B�7�'�6;<N7�=?'�7�4�&('�1

NULL
2�1,/�2�7�894	=?4�2*>

TL'�6;6�X�B�2�1�FE'�<N=A4	13:(534�:(13'L4	&9>D4.532�131�'�=A/�2�89<�=P4�2*>s=A:(/�/�2�134�'�<_=A4�H#6;'*2�B
>O:(4�&('�8(4�7�53>D4�7;2�8E531�'�<S'�8(4�7�>D6;=#JKwrB

rq_clntcred
7�=
NULL

ZD4�&('
=A'�13G#7;53'*7;FE/�6�'�FE'�8(4�'�1CFE7;U#&(4.TL>D8(4.4�2L7�8(=A/S'�5�4�4	&9'*2�4�&('�1Ca�2�/�>DµD:('�q
B�7;'�6�<�=?2�B

rq_cred
7;8E53>D=A'*4�&('L=A'�13G#7;5�'L^892�T*=?>DMD2�:(4�>@89'�T�4�H#/�'

2�B9>D:(4�&('�8(4�7;5�>O4	7;2�8E4�&(>D4.4�&('L)C+�- /S>D53^>DU#'L<�2�'�=P8(2�4AJ
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nuser(rqstp, tranp)
   struct svc_req *rqstp;
   SVCXPRT *transp;
{
   struct authunix_parms *unix_cred;
   unsigned long nusers;
   struct authdes_cred *des_cred;
   struct authkerb_clnt_cred *authkerb_cred;
   int uid;
   int gid;
   int gidlen;
   int gidlist[10];
   /*
    * we don’t care about authentication for null proc
    */
   if (rqstp–>rq_proc == NULLPROC) {
       if (!svc_sendreply(transp, xdr_void, 0)) {
           fprintf(stderr, “can’t reply to RPC call\n”);
           exit(1);
        }
        return;
   }
   /*
    * now get the uid
    */
   switch (rqstp–>rq_cred.oa_flavor) {
   case AUTH_UNIX:
       unix_cred = (struct authunix_parms *)rqstp–>rq_clntcred;
       uid = unix_cred–>aup_uid;
       break;
                                                           

a�532�8(4�7�89:('�<�q
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case AUTH_DES:
       des_cred =
           (struct authdes_cred *) rqstp–>rq_clntcred;
       if (! netname2user(des_cred–>adc_fullname.name,
           &uid, &gid, &gidlen, gidlist))
       {
           fprintf(stderr, “unknown user: %s\n”,
               des_cred–>adc_fullname.name);
           svcerr_systemerr(transp);
           return;
       }
       break;         
   case AUTH_KERB:
        authkerb_cred = 
           (struct authkerb_clnt_cred  *)rqstp–>rq_clntcred;
        if (!authkerb_getucred (rqstp, &uid, &gid, gidlen, gidlist)) {
               fprintf (stderr, “unknown user:%s\n”,
                  authkerb_cred–>akc_fullname.pname);
               svcerr_systemerr(transp);
               return;
        }
        break;
   case AUTH_NULL:
   default:
       svcerr_weakauth(transp);
       return;
   }
   switch (rqstp–>rq_proc) {
   case RUSERSPROC_NUM:
       /*
        * Explicitly disallow user with UID 16
        */
       if (uid == 16) {
           svcerr_systemerr(transp);
           return;
       }
       /*
        * -/.$0&132&1/451367.8-5.$93:<;&6713672&13=&;&9	>?1/43.A@�;&B/1/45B
        * C�=&0*:<;&6�DE=GFHCI4/DJCI>LKE13=&;&B/154/B
        */
       if (!svc_sendreply(transp, xdr_u_long, &nusers) {
           fprintf(stderr, “can’t reply to RPC call\n”);
           exit(1);
       }
       return;
   default:
       svcerr_noproc(transp);
       return;
   }
}
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wr4�7�=?53:(=A4	2�FE>D13HI8(2�4.4�2*53&('�53^Á4�&('*>O:(4�&('�8(4�7�53>D4�7;2�8R/S>D13>DFE'�4	'�13=
>D=A=A2�537�>D4�'�<NT*7;4�&

NULLPROC
a�/�132�53'�<�:(13'*89:(FEMD'�1C¹OqrJK%.&97�=?>D6;6�2�TL=

>D8(HI:(=A'�1C4�2L4	'�=A4�BY2�1,4�&('*/S1�'�=A'�895�'L2�B(4�&('L=A'�13G#'�1·ZD=A7�FE/�6;HVMOHV:(=A7;8(U
rpcinfo

a�çDqrJ
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wrB94	&9'*>D:(4�&('�894	7;53>D4�7�2�8E/�>D13>DFE'�4�'�1 ¸ =P4�H#/�'L7;=P8(2�4�=A:(7�4�>DMD6;'LBY2�1,H#2�:(1=A'�1�G�7�53'�ZD4�&('L=A'�1�G�'�1C=A&(2�:(6;<N5�>O6�6

svcerr_weakauth
JN��2�1

'�}#>DFE/�6;'�ZD7�B(4�&('L536�7;'�8(4.=A'�8(4�5�13'�<�'�894	7;>D6;=P2�B(4�H#/�'
AUTH_UNIX

2�1
AUTH_NULL

ZD>D8(<N4	&9'*=A'�13G#'�1C13'�µD:(7;13'�<N5�13'�<�'�894	7;>D6;=P2�B(4�H#/�'
AUTH_DES

ZD4�&('L=A'�1�G#'�1,=A&(2�:(6;<N5�>O6�6
svcerr_weakauth
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%.&('L=A'�13G#7�53'L/�132�4	2�532�6�7�4�=A'�6;B(=A&(2�:(6;<_13'�4�:(138E4�&('*=A4�>D4�:(=?BY2�1,>D5353'�=A=
<�'�8(7;'�<gJ�wx8E4�&('*53>D=A'L2�B(4�&('*/S1�'�G#7;2�:(=?'�}#>DFE/�6;'�ZD4	&9'*/�132�4�2�532�6<�2�'�=
8(2�4.&(>OG#'*=A:(53&E>s=A4	>O4	:9= ��4	&9'�1�'�B�2�13'�ZD4�&('L=�'�13G#7;53'*/S1�7;FE7�4�7;G#'
svcerr_systemerr

7;=P53>D6;6;'�<_7;8(=A4�'�>D<gJ

%�&('L6�>D=A4�/�2�7�894.:(8(<�'�13=A532�13'�=P4�&('L13'�6�>O4	7;2�8(=A&(7;/NMD'�4�T*'�'�8E4�&('*),+.-
>O:(4�&('�8(4�7�53>D4�7;2�8E/�>D53^>DU#'L>D8(<N4�&('*=A'�13G#7;53'�=#��)C+.-0<S'�>D6�=?2�8(6;HVTL7;4	&
>O:(4�&('�8(4�7�53>D4�7;2�8E>D8(<N8(2�4.TL7;4	&E>D5353'�=A=P532�894	132�6B�2�1C7;8(<�7;G#7;<�:(>D6
=A'�13G#7;53'�=#J�~,>D53&R=A'�13G#7;53'*FE:(=A4.7;FE/�6�'�FE'�8(4�7�4�=P2�TL8E>D5353'�=�=?532�8(4�132�6
/S2�6�7;53HV>D89<_13'�B�6�'�534.4�&(>D4�/�2�6�7;53HV>O=P13'�4�:(138R=A4�>D4�:(=A'�=P7;8E7�4�=P/S1�2�4�2�532�6�J
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a�=A:(53&E>D=?%.-C+�ènwx+.q�ZDH#2�:E=A&(2�:96�<N<�'�6;7�FE7;4.2�8('LFE'�=A=A>DU#'LBY132�F[>O8(2�4�&('�1
4�2L<�'�4�'�5�4�>D8(<_/S2�=A=�7;MD6;HV13'�532�G#'�1CB�132�F[:(=A'�1C/S1�2�4�2�532�6'�13132�13=#J�%.&97�=?7�=
53>D6;6;'�<Iã3k3m3o�ãPO�Ee�ã�QDl�b��paY),à qxJKy*89'*),+.-0FE'�=A=A>DU#'LBY7;4�=P7;8(4�2L2�8('*),à
13'�532�13<gJ
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2�B9BY13>DU#FE'�8(4�<�>D4�>fJK%.&9'*MDH�4	'�=?'�8(532�<�'L>D8E:(8(=A7;U#8('�<NMD7;8(>D13HI8(:(FEMD'�1��
>O=PTL7�4�&I²*|L)07�894	'�U#'�13=AZD4�&('LMDH#4�'*2�13<�'�1,7�=?BY132�Ft&(7�U�&('�=A4.4�2*6;2�TL'�=�4AJ
%�&('L8(:(FEMD'�1C'�895�2�<S'�=P4�TL2*G#>D6;:('�=#WK>sîC2�2�6;'�>D8E4�&(>D4.7;8(<�7;53>D4�'�=
TL&('�4�&('�1,4	&9'*B�13>DU#FE'�8(4.7;=P4�&('L6�>O=A4.BY13>DU�FR'�894.2�B(4�&('L1�'�532�13<NaYMO7�4
G#>O6�:9' � 7�FE/�6;7;'�=P4�&(>D4�4	&9'*B�13>DU#FE'�8(4.7;=P4�&('L6�>O=A4.B�1�>OU#FR'�894	q9>D8(<N>
� � XYMO7�4�:(8(=A7;U#8('�<NMD7;8(>D13HIG#>D6�:9'*4�&(>O4.7;=P4�&('L8(:(FEMD'�1,2�B(MDH#4�'�=?7;8R4�&('
B�13>DU#FE'�8(4 ¸ =?<�>D4�>fJK%.&9'*î,2�2�6�'�>O8RG#>O6�:('L7;=P4�&('L&(7;U#&(X�2�13<�'�1CMD7;4.2�B94	&9'
&9'�>D<�'�1���4�&('L6�'�8(U#4�&E7;=P4�&('�� � 6�2�TLX�2�1�<S'�1CMD7;4�=#J
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%�&('*)+)-,�.0/�'�1�243�,�5�'�26,�)+/�&(,87:9<;>=4,�)-)-?A@#,8B�C01�/	1�.01�D'*24/	&6,FEHG#/	,�C026?AD
I8?A/�?J7:,�B�C0,�)-,�2(/�?A/�'*1�24KMLFI87:N(D*?A2(@#O6?A@#,�P

%�&(,FBQC�1�/�1�.01�DRA,�@#'*2()TSF'*/�&U?J.0?AD*D?A2(3VC0,�B�D�WYXA?Z)+5�1�D*D�1�S8)#[

enum msg type {
   CALL = 0,
   REPLY = 1
};

\ C0,�B�D*W]/�18?^.0?AD*D=4,�)-)-?A@#,F'*2(3�'*.0?A/�,�)+/�&(?A/�/	&6,F=4,�)-)-?A@#,FS8?A)T,�'�/�&(,�C
?Z.�.0,�B�/�,�3V1�C:C0,`_�,�.0/�,�3�XA?A)+5�1�D�D*1�S8)#[

enum reply_stat {
MSG_ACCEPTED = 0,
MSG_DENIED = 1
};

ab5(/�&(,8.0?AD*D=U,�)-)-?A@c,FS8?A)+?A.0.0,�B�/�,�3�XA/�&(,F)-/�?A/�O()T1�5(?A24?A/�/	,�=4B�/�/	18.0?AD�D
?JC0,�=41�/	,8B�C01�.0,�3�O(C0,F'*)T?A)+5�1�D�D*1�S8)#[

enum accept_stat {
SUCCESS = 0,   /* RPC executed successfully */
PROG_UNAVAIL = 1, /* remote hasn’t exported program */
PROG_MISMATCH= 2, /* remote can’t support version # */
PROC_UNAVAIL = 3, /* program can’t support procedure */
GARBAGE_ARGS = 4, /* procedure can’t decode params */
SYSTEM_ERR = 5 /* failure in RPC system */
}

%�&(,85d1�D*D�1�S8'*2(@eD�'*)-/<@#'*f#,�)+C0,�?A)-1�26)+5�1�C:?J.0?AD�Dg=U,�)-)-?A@c,FC0,`_�,�.0/�'*1�2h[

enum reject_stat {
RPC_MISMATCH = 0,   /* RPC version number != 2 */
AUTH_ERROR = 1      /* Remote cannot authenticate caller */
};
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%�&(,F5�1�D*D�1�S8'*2(@eD�'*)-/<@#'*f#,�)TC0,�?A)-1�2()T5d1�CH?AO(/�&(,�2(/�'*.0?A/�'�1�245�?A'*D�O(C0,�[

enum auth_stat {
AUTH_BADCRED = 1,      /* Bad credentials (seal broken) */
AUTH_REJECTEDCRED=2,   /* Client must begin new session */
AUTH_BADVERF = 3,      /* Bad verifier (seal broken) */
AUTH_REJECTEDVERF=4,   /* Verifier expired or replayed */
AUTH_TOOWEAK = 5,      /* Rejected for security reasons */
AUTH_INVALIDRESP = 6,  /* Rejected because of bad response verifier */
AUTH_FAILED = 7        /* Failed for other (unknown) reason */
};

\ D�D=4,�)-)-?A@#,�)+)-/�?AC0/<S8'*/	&4?J/�C�?Z2()-?A.0/	'*1�24'�3Q,�2(/�'�5�'*,�C�X
xid

XA5�1�D�D*1�S8,�3¤RAW
?J/�SF1�¥�?AC0=4,�3�XA3�'*)-.0C0'�=4'*2(?A/�,�3VO(2('*1�2hP¦%<&(,8O(2('*1�2(§ )+3�'*)-.0C0'�=4'*2(?A2(/�'�)T?
msg_type

/�&(?A/<)-S8'�/�.0&(,�)T/�1F1�2(,81�5(/�&(,8/	S818/	W#BQ,�)+1�5(/�&(,8=4,�)�)-?Z@#,�P
%�&(,

xid
1�56?

REPLY
=4,�)-)-?A@#,F?ZD�S8?AW#)+=4?A/�.0&(,�)T/�&(?A/<1�5(/�&(,

'*2('*/	'*?A/�'*2(@
CALL

=4,�)-)�?Z@#,�P

¨J©(ªY«¬®%�&(,
xid

5�'*,�D�3V'*)+O()-,�3V1�2(D*W]5�1�C:.0D*'�,�26/	)T/�&(?A/<=4?A/�.0&UC0,�B�D*W
=4,�)-)-?A@#,�)+S8'*/	&4.0?AD*D=4,�)-)-?A@#,�)#¯�/�&(,F)-,�C0f#'*.0,F)-'*3�,F.0?A2(261�/</�C0,�?A/
/�&('*)+abI°?A)+?Z2(We/	W#BQ,F1�56)-,�±AO(,�2(.0,82(O(=4RA,�C0P

;H1�2()-'�3�,�CH/�&(,F5�1�D*D�1�S8'*2(@e)�/�C0O(.0/�O(C0,�[

struct rpc_msg {
unsigned    xid;
union switch (enum msg_type) {
    CALL:  struct call_body;
    REPLY: struct reply_body;
} };
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%�&(,85d1�D*D*1�SF'*2(@e)-/	C0O6.�/�O(C0,8)-&(1�S8)+/�&(,8RA1�3�We1�5(?A247:9�;>C0,�±AO(,�)-/<.0?AD*D�P
ab24f#,�C0)-'�1�24¾J1�5(/�&(,87:9<;>B�C01�/�1�.01�D)-B�,�.0'*5d'*.0?A/�'�1�26X

rpcvers
=UO6)�/�RA,

,�±ZO(?AD/�18¾¿P¦%<&(,
prog

X
vers

XZ?A2(3
proc

5�'�,�D*3�)T)-B�,�.�'*5�W]/�&(,8C�,�=41�/�,
BQC�1�@#C0?A=4XA'*/�)+f#,�C0)-'*1�2U2(O6=URA,�CÀXA?Z2(3¤/�&(,8B�C01�.0,�3�O(C0,F/�18RA,F.0?AD*D*,�3¤5�C01�=
S8'*/	&6'�24/	&6,FC�,�=41�/�,FB�C01�@#C0?A=4XAC�,�)-BQ,�.�/�'*f#,�D*W�P¦%<&6,�)-,F5�'�,�D*3�)T?AC0,
5�1�D*D�1�S8,�3VRAW]/�S81F?AO(/�&(,�26/	'*.0?A/�'�1�24B�?AC0?A=4,�/�,�C0)#[

credK�?AO(/�&(,�26/	'*.0?A/�'*1�2U.0C0,�3�,�2(/�'*?AD*)-N(?A2(3
verf

K�?AO(/�&(,�2(/�'*.0?A/	'*1�24f#,�C0'*5d'*,�C0N�P
%�&(,F/�S81F?AO6/	&6,�2(/�'�.0?A/�'*1�2UBQ?AC0?A=4,�/	,�C0)T?AC0,F5�1�D�D*1�S8,�3¤RAWe/�&(,
BQ?AC0?A=4,�/	,�C0)+/�18/	&6,FC0,�=41�/	,8B�C01�.0,�3�O(C0,�XASF&6'�.0&4?AC0,F)-B�,�.0'*5d'*,�3¤RZW]/�&(,
)-B�,�.0'*5�'�.:B�C01�@#C0?A=ÁB�C01�/	1�.01�D�P

struct call_body {
unsigned rpcvers;    /* Must be equal to two (2) */
unsigned prog;
unsigned vers;
unsigned proc;
struct opaque_auth cred;
struct opaque_auth verf;
/* Procedure-specific parameters start here */
};

%�&(,85d1�D*D*1�SF'*2(@e)-/	C0O(.0/�O(C0,8)-&(1�SF)T/�&(,FRZ1�3�W]1�56?^C0,�B�D*We/	18?A247:9�;
C0,�±AO6,�)-/�P¦%<&(,8.0?AD�D=4,�)-)-?A@#,8SF?A)T,�'�/�&(,�CH?A.0.�,�BQ/	,�3V1�C:C0,`_0,�.�/�,�3P

struct reply_body {
union switch (enum reply_stat) {
    MSG_ACCEPTED:  struct accepted_reply;
    MSG_DENIED:    struct rejected_reply;
}; };

%�&(,85d1�D*D*1�SF'*2(@e)-/	C0O(.0/�O(C0,8)-&(1�SF)T?JC�,�BQD�We/�1F?A247H9<;>C0,�±AO(,�)-/</�&(?Z/
/�&(,8)-,�C0f#,�C:?A.0.0,�B�/�,�3PÂK \ 24,�C0C01�C:=4'�@#&6/<,�G#'*)�/�XA&(1�S8,�f#,�CÀXA,�f#,�2
/�&(1�O6@#&4/	&6,FC0,�±AO(,�)-/�SF?A)T?A.0.0,�B�/�,�3P NU%�&(,85d'*C0)-/<5�'�,�D*3V'�)T?A2
?ZO(/�&(,�2(/�'�.0?A/�'*1�2Ufc,�C�'*5�'�,�CH/	&6?A/</�&(,F)-,�C0f#,�C:@#,�26,�C0?A/	,�)T/�1Ff#?AD*'*3�?A/�,
'*/�)-,�D�5(/�18/	&6,F.0?AD*D�,�C0P¦ab/<'*)T5d1�D*D*1�SF,�3VRAWe?JO(2('*1�2US8&(1�)-,83�'*)-.�C0'*=4'�26?A2(/
'*)T?A24,�2(O(=4,�C0?A/�'*1�241�5

accept_stat
P¦%�&(,

SUCCESS
?ZC�=Ã1�5(/�&(,

O62('�1�24'*)TB�C�1�/�1�.01�D*¥d)-B�,�.0'*5�'�.�P¦%<&(,
PROG_UNAVAIL

X
PROC_UNAVAIL

X
?Z2(3

GARBAGE_ARGS
?ZC�=4)T1�5(/�&(,8O(2('*1�24?AC0,Ff#1�'*3P¦%<&6,

PROG_MISMATCH
?AC0=Á)-B�,�.0'*5d'*,�)T/	&6,FD*1�SF,�)-/�?A2(3V&('*@#&(,�)-/<f#,�C0)-'*1�2

26O(=4RA,�C0)+1�5(/�&(,FC0,�=41�/�,FB�C01�@#C0?A=Ã/	&6?A/</�&(,F)-,�C0f#,�C:)-O6B�B�1�C0/	)#P

struct accepted_reply {
struct opaque_auth   verf;
union switch (enum accept_stat) {
    SUCCESS: struct {
        /*
         * Procedure-specific results start here
         */
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    };
    PROG_MISMATCH: struct {
        unsigned low;
        unsigned high;
    };
    default: struct {
        /*
         * void.  Cases include PROG_UNAVAIL,
         * PROC_UNAVAIL, and GARBAGE_ARGS.
         */
    }; }; };

%�&(,F5�1�D*D�1�S8'�26@])-/�C0O(.0/�O(C0,F)-&(1�S8)T?^C0,�B�D*We/	18?A247:9�;>C�,�±ZO(,�)-/</�&(?A/
/�&(,8)-,�C�f#,�CHC0,`_�,�.0/�,�3P \ C0,�±AO6,�)�/�.0?A2URZ,FC0,`_�,�.0/�,�3V,�'�/�&(,�CHRA,�.0?AO()-,F/�&(,
)-,�C0f#,�C:'*)+261�/<C0O(2(2('*2(@e?J.�1�=4B�?A/�'*RAD*,Ff#,�C0)-'*1�2U1�56/	&6,F7:9�;>B�C01�/�1�.�1�D
K
RPC_MISMATCH

N(1�CH/�&(,F)-,�C0f#,�CHC0,�5dO()-,�)T/�1F?AO6/	&6,�2(/�'�.0?A/�,8/	&6,F.0?AD*D�,�C
K
AUTH_ERROR

N�P¦ab24/�&(,F.0?A)-,81�5(?A247H9<;>f#,�C0)-'*1�2U=4'*)-=4?A/�.�&6XA/�&(,
)-,�C0f#,�C:C0,�/�O(C02()T/	&6,FD*1�SF,�)-/�?A2(3V&('�@#&6,�)-/<)-O(B�B�1�C0/�,�3V7:9<;>f#,�C0)-'*1�2
2(O6=URZ,�C�)#P¦ab24/�&(,8.0?A)-,81�5(C0,�5dO6)-,�3V?AO(/�&(,�2(/�'*.�?Z/	'*1�2(XZ5d?A'*D*O(C0,F)-/�?A/�O()T'*)
C0,�/�O(C02(,�3P

struct rejected_reply {
union switch (enum reject_stat) {
    RPC_MISMATCH: struct {
        unsigned low;
        unsigned high;
    };
    AUTH_ERROR: enum auth_stat;
}; };
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%'&)(+*-,/.0.�1�2)3�(+45*76)8989,/:;(+<�1�*-=�&)1>1�2?=	:;@A.�B�(�2?=	*C(�2?=	BD=�&)1>EGF'HI,/2)3
J>KDEI*�@L*�=�1�8NM
%'&)(+*-89,/O;:;B>3�1�*7=�:;B�@#*-=�&)1D,/6)=�&)1�2?=	(+O;,/=�(�B�29(+2)P�B�:�89,/=�(+B�2Q,R*�*7B�O;(+,/=�1�3
S (+=�& auth

MTKD1�*7=	:;6?O�=�(+B�296)*76),/U+U�@A(+2)V#B�U+V#1�*-3�1�,/U+U+B�O�,R=	(+B�29B�P).�:;(+V#,/=�1
3�,/=�,W*7=	:;6)O;=�6):;1�*#MX%'&)1D6)*71DB�P

auth
(+*-6)2?3�1�PY(+2)1�3Z,/P�=�1�:

auth_destroy
(+*-O;,/U+U+1�3[M

auth_destroy \ B�:;89,/=7]

void
auth_destroy(auth)
    AUTH *auth;

authdes_create
%'&)(+*C:�B�6?=	(+2)1DO;:;1�,/=�1�*-,/2?3^:;1�=�6):;2)*C,/29E_F�HI,/6)=�&)1�2)=�(+O;,/=�(�B�29&),/2?3�U�1
=	&?,/='O;B�2)=�,/(+2)*C=�&)1>P�B�U+U�B S (+2)`5KDa_bc,R6)=�&)1�2)=�(�O;,/=�(+B�29(�2?PYB�:;89,/=�(�B�2d]

\ B�:;89,/=7]

AUTH * authdes_create(netname, window, syncaddr, deskeyp)
    char *netname
    unsigned window;
    struct sockaddr_in *syncaddr;
    des_block *deskeyp;

%'&)1
netname

.�,/:;,/891�=�1�:_(+*-=�&)1D2)1�= S B�:;ef2),/891>B�P)=�&)1D*71�:;V#1�:
.�:;B�O;1�*�*CB S 2)1�:;MTghP)=�&)1D*71�:;V#1�:_.�:;B�O;1�*7*C(�*C,i:;B�B�=�.�:;B�O;1�*�*7jR@#B�6QO;,/2
3�1�:;(�V#1D=�&)1D2),/891>k/@A6)*7(+2)`A=	&?1>P�B�U+U�B S (�2?`53�1�O;U+,/:;,/=�(+B�2Q,/2?3^O;,/U+U
l ,/:;`#6?8Q1�2?='=�@#.�1>(+*-O;&),/:;,/O;=�1�:_.�B�(+2)=�1�:;mn]

char netname [MAXNETNAMELEN];
host2netname(servername,rhostname,NULL);

rhostname
(+*C=	&?1>&)B�*7=�2),/891DB�P)=�&)1D8Q,RO�&?(�2?1>B�2 S &)(+O�&9=�&)1D*71�:;V#1�:

.�:;B�O;1�*�* l
servername

m?(+*C:;6)2)2)(+2)`)M

NULL
*7.�1�O;(+PY(+1�*C=	&?,/='=�&)1DU�B�O;,/Uo3�B�8Q,R(�292),/891 S (+U+Uk/1>6?*71�3[M

gnP?,W6)*71�:_:;6)2)*C=�&)1D*71�:�VL1�:_.�:;B�O;1�*7*7j/@#B�69O;,/293�1�:;(�V#1D=�&)1D2),/891Dk/@
6)*7(�2?`5=�&)1DP�B�U�U+B S (�2)`A3�1�O;U+,/:;,/=�(�B�29,/2?3^O;,/U+U�]

char netname [MAXNETNAMELEN];
user2netname(servername,uid,NULL);
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uid
(+*C=	&?1>6?*71�:_ghK¡B�P)=�&)1D6)*71�: S &?B�*71>*71�:;V#1�:G2),/891>@LB�6Q,R:�1

:;1�¢/6?1�*7=	(+2)`)M
%�&)1

window
.�,/:;,/891�=�1�:_(+*-=�&)1DU�(+P�1�=	(+891 l (+2Q*71�O;B�2)30*7m)PYB�:G=�&)1

O;:;1�3�1�2)=�(+,/U�M¤£'B�69O;,/296)*71D,WO;:�1�301�2)=�(�,/UoB�2)U+@5B�2?O�1 S (�=�&)(+29=�&)1
U+(+PY1�=�(+891>*71�='k/@5=�&)(+*-.�,/:;,/891�=�1�:;MT%�&)1D,/:;`#6)891�2)='=�@#.�1D(�*C,/2
6?2)*7(�`#2?1�3Z(�2)=�1�`#1�:;M
%�&)1

syncaddr
.�,R:�,R8Q1�=�1�:_(+*C=	&?1>2)1�= S B�:�ef,/3�30:�1�*7*CB�P)=�&)1>&?B�*7=

S (+=	& S &)(+O;&Q=�&)1DO;U�(+1�2)=�8Q6?*7='*7@#2)O;&):;B�2)(+<�1�MX¥_B�=�&9O�U+(+1�2)=',/2?3^*71�:;V#1�:
896)*7=�k/1>6?*7(�2)`A=�&)1D*7,/891>=�(+8Q1�MXghP)@#B�69,/:;1D*76):;1>=�&),/=�=�&)1>O;U+(+1�2)=',/2?3
*71�:;V#1�:G,/:;1>,/U+:;1�,/3�@A*7@#2)O;&):;B�2)(+<�1�3 l (+PYj/P�B�:_1�4#,R8Q.0U�1�j/k/B�=�&9O;U�(+1�2)=�,/2)3
*71�:;V#1�:G,/:;1>:;6)2)2?(�2?`5=�&)1D¦51�= S B�:;e§%[(+8Q1DF':;B�=�B�O;B�U l ¦A%�F'm�mYj/@#B�69O;,/2
*7.�1�O;(+P�@5=�&)(+*-,R:�`#6?8Q1�2?=',/*

NULL
MT%�&)1>,/:;`#6)891�2)=�=	@L.�1>(+*-.�B�(+2)=�1�:_=�B

=�&)1
sockaddr_in

*7=�:;6)O;=	6?:�1 l
sockaddr_in̈

mhM
%�&)1

deskeyp
.0,/:;,/8Q1�=�1�:G(�*C=	&?1>,/3�30:�1�*7*CB�P),iKDa_bc1�2)O;:;@#.�=�(+B�2Qeo1�@

=�BD6)*71>P�B�:_1�2)O;:;@#.�=�(+2)`5=�(+891>*7=�,/89.�*-,/2?3^3�,/=�,©M
NULL

(+2)3�(+O;,/=�1�*-=�&),/=
@#B�69*7&?B�6)U�3ZO;&)B�B�*71D,W:;,/2)3�B�8ªe1�@«MX%�&)1

ah_key
PY(+1�U+3^B�P?=	&?1

,R6)=�&)1�2)=�(�O;,/=�(+B�29&),/2)3�U+1DO;B�2)=�,/(�2?*-=�&)1D1�2)O;:;@#.�=�(�B�29e1�@�MX%'&)1
,R:�`#6?8Q1�2?='=�@#.�1>(+*-,W.�B�(+2)=�1�:_=�B>=�&)1

des_key
*7=�:;6)O;=�6):;1

l
des_keÿ

mnM

authkerb_seccreate
%�&)(+*-O;U+(�1�2?='*7(+3�1>:;B�6)=�(+2)1D:;1�=	6?:�2?*-,/29EGF'HI,/6)=�&)1�2?=	(+O;,/=�(�B�29&?,/2)3�U+1
=�&),R='1�2),/kRU�1�*C=�&)1>6?*71>B�P?=	&?1>¬D1�:;k/1�:;B�*-,/6?=	&?1�2)=�(�O;,/=�(+B�29*7@#*7=	1�8NMXghP
=�&)1

authkerb_seccreate
:;B�6)=�(+2)1DPY,R(�U+*-(+=':;1�=�6):;2)*

NULL
M \ B�:89B�:;1D(�2)P�B�:;89,/=�(�B�29*71�1D=	&?1

kerberos_rpc
l� m)89,/29.�,R`#1�M

\ B�:;8Q,R=�]

AUTH *
authunix_seccreate(service, srv_inst, realm
window, timehost, status)
    char *service ;
    char *srv_inst;
    char *realm
    u_int window;
    char *timehost;
    int status;

%�&)1
service

.0,/:;,/891�=	1�:G(�*C=	&?1>¬D1�:;k/1�:;B�*-.�:;(+2)O;(�.�,RU2),/891>B�P?=	&?1
*71�:;V#(+O;1>=�BDk/1>6)*71�3[M
%�&)1

srv_inst
.�,R:�,R8Q1�=�1�:_(+*C=	&?1>(+2)*7=�,/2)O;1>B�P?=	&?1>*71�:;V#(+O�1D=�B>k/1

O;,/U+U+1�3[M
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%'&)1
window

.�,/:;,/891�=�1�:_V#,/U+(�3�,/=�1�*-=�&)1DO�U+(+1�2)='O;:;1�3�1�2)=�(�,RU�j S (�=�&9=	(+891
8Q1�,R*76):;1�3^(+29*71�O;B�2)3�*#MX%'&)1

ntpd
l�± m)3�,/1�89B�29.�:;B�V#(+3�1�*-=�&)(+*

PY6?2)O;=	(+B�29B�29,WH_:;,/@AEG1�*71�,/:;O;&98Q,RO�&?(�2)1�M
%'&)1

timehost
.0,/:;,/891�=	1�:G(�*CB�.�=�(�B�2?,/U,/2)3Z3�B�1�*-2?B�=	&?(�2)`?M

%'&)1
status

.�,/:;,/891�=�1�:_(+*-,/U+*7BDB�.�=�(�B�2),RU	M�ghP)@#B�69*7.�1�O;(+PY@
status

j/(+=
(�*C6)*71�3Z=�B>:;1�=�6):;29,i¬D1�:;k/1�:;B�*-1�:;:;B�:_*7=�,/=�6)*CO;B�3�1>(+P),/291�:;:;B�:_B�O;O;6):;*#M

authnone_create
%'&)(+*C:�B�6?=	(+2)1DO;:;1�,/=�1�*-,/2)3Z:;1�=�6):;2)*C,/29E_F�HI,/6)=�&)1�2)=�(+O;,/=�(�B�29&),/2?3�U�1
=	&?,/='.0,/*7*71�*-2)BD6)*7,/kRU�1D,/6)=�&)1�2?=	(+O;,/=�(�B�29(+2)P�B�:;89,/=	(+B�2 S (�=�&91�,/O;&
E_HGFoM

\ B�:;89,/=7]

AUTH *
authnone_create()

authunix_create
%'&)(+*C:�B�6?=	(+2)1DO;:;1�,/=�1�*-,/2?3^:;1�=�6):;2)*C,/29E_F�HI,/6)=�&)1�2)=�(+O;,/=�(�B�29&),/2?3�U�1
=	&?,/='O;B�2)=�,/(+2)*C²5¦AghH_³Dbc,/6)=�&)1�2)=�(+O�,R=	(+B�29(�2?PYB�:;89,/=�(+B�2¤M

\ B�:;89,/=7]

AUTH *
authunix_create(host, uid, gid, len, aup_gids)
    char *host;
    int uid, gid, len, *aup_gids;

%'&)1
host

.�,/:;,/891�=	1�:G(+*-=�&)1D2),/891DB�P)=�&)1>89,/O;&)(+2)1DB�2 S &?(�O;&9=�&)1
(�2?PYB�:;89,/=�(�B�2 S ,/*-O;:;1�,/=�1�3[MX%'&)1 uid .�,/:;,/891�=�1�:_(+*-=�&)1>6?*71�:�´ *CghK^M
%'&)1

gid
.�,/:;,/891�=�1�:_(+*-=�&)1>6?*71�:�´ *CO;6):;:;1�2)='`#:;B�6).ZghK^MX%�&)1

len
,R2)3

aup_gids
.�,R:�,R8Q1�=�1�:;*C,/:;1>O;B�6)2)=�1�3Z,/:;:;,/@#*-B�P?`#:�B�6?.�*-=�B S &)(+O;&9=	&?1

6)*71�:Gk/1�U+B�2)`#*#M

authunix_create_default
%'&)(+*-:;B�6?=	(+2)1DO;,/U�U+*

authunix_create S (+=�&9=	&?1>3�1�P�,/6)U+=
.�,/:;,/891�=�1�:�*#M

\ B�:;89,/=7]

AUTH *
authunix_create_default()

callrpc
%'&)(+*-:;B�6)=�(+2)1>O;,/U+U+*-=�&)1D:�1�89B�=�1>.0:�B�O;1�3�6?:�1D,/*7*7B�O;(�,/=�1�3 S (+=�&Q=�&)1
.�:;B�`#:;,/8µ2)6)89k/1�: l

prognum
mYjRV#1�:;*7(�B�292?6)89k/1�: l

versnum
m�jR,/2)3

.�:;B�O;1�3�6):;1>2?6)89k/1�: l
procnum

m)B�29=�&)1D89,/O;&)(+2)1�j
host

M
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\ B�:;8Q,R=�]

callrpc(host,prognum,versnum,procnum,inproc,in,outproc,out)
    char *host;
    u_long prognum, versnum, procnum;
    char *in, *out;
    xdrproc_t inproc, outproc;

%�&)1
inproc

.�,/:;,/891�=	1�:G1�2)O;B�3�1�*-=�&)1>.0:�B�O;1�3�6?:�1�´ *-.�,R:�,R8Q1�=�1�:;*7j/,/2)3
=�&)1

in
.�,/:;,/891�=�1�:_(+*-=�&)1D,/3�3�:;1�*7*-B�P)=�&)1D.�:;B�O;1�3�6):;1�´ *C,/:;`#6)891�2)=�*#M

%�&)1
outproc

.�,/:;,/891�=�1�:_3�1�O;B�3�1�*-=�&)1D.�:;B�O;1�3�6):;1�´ *C:;1�*76)U�=�*7jR,/2)3
=�&)1

out
.�,/:;,/891�=�1�:_(+*-=�&)1D,/3�3�:;1�*7*-B�P)=�&)1D3�1�*7=�(�2),R=	(+B�29U�B�O;,/=�(+B�29PYB�:

=�&)1D:;1�*76)U+=	*#M
ghP)(+=�*�6?O�O;1�1�3�*7jR=	&?(�*C:;B�6)=�(�2?1>:;1�=�6):;2)*C¶©·�(+P)(+='P�,/(�U+*7j/(+=':;1�=�6):;2)*C=�&)1
V#,RU�6)1DB�P?1�2)6)891�:;,/=�(�B�2

clnt_stat
j/O;,/*7='=�BD,/29(�2?=	1�`#1�:;MX%�&)1

clnt_perrno
:�B�6?=	(+2)1D(+*-&),R2)3�@APYB�:G=�:;,/2)*7U+,/=	(+2)`AP�,/(+U�6):;1D*7=�,/=�6)*71�*

(+2)=�BD8Q1�*7*7,/`#1�*#M
¸W¹)ºw»[¼½HG,/U�U+(+2)`5:;1�89B�=�1>.0:�B�O;1�3�6?:�1�* S (�=�&9=	&?(�*C:;B�6)=�(�2?1>6)*71�*
²AK>Fo¾¿ghFÀ,/*C,i=�:;,/2)*7.�B�:;=7·�*71�1

clntudp_create
j/.�,R`#1>Á/ÂRj/PYB�:

:;1�*7=�:;(�O;=�(�B�2?*#M

clnt_broadcast
%�&)(+*-:;B�6)=�(+2)1>(+*CU�(+e1

callrpc
j/1�4#O;1�.�='=�&),R='=�&)1>O;,/U+U891�*7*7,/`#1>(+*

kR:�B�,R3�O;,/*7='=�B>,/U+UU�B�O;,/U+U+@5O;B�2)2?1�O�=�1�3Zk/:;B�,/3�O;,/*7='2)1�=�*#MTaG,/O;&Q=�(+891>(+=
:;1�O;1�(+V#1�*-,W:;1�*7.�B�2)*71�j/=�&)(+*C:�B�6?=	(+2)1DO;,/U+U�*

eachresult()
j S &)(+O;&9&),/*

=�&)1DP�B�U�U+B S (�2)`AP�B�:;8Ã]

eachresult(out, addr)
    char *out;
    struct sockaddr_in *addr;

%�&)1
out

.0,/:;,/8Q1�=�1�:G(�*C=	&?1>*7,/891D,/*
out

.�,/*7*71�3^=�B
clnt_broadcast

j/1�4#O;1�.�='=�&),/='=�&)1D:�1�89B�=�1>.�:;B�O;1�3�6):;1�´ *-B�6)=�.�6?='(�*
301�O�B�301�3^=�&)1�:;1�·

addr
.�B�(+2)=�*-=�BD=	&?1>,/3�30:�1�*7*CB�P)=�&)1D8Q,/O;&?(�2)1D=�&),/=

*71�2?='=�&)1D:�1�*76?U�=�*#M

\ B�:;8Q,R=�]

enum clnt_stat
clnt_broadcast(prognum, versnum, procnum, inproc, in, outproc, out,
eachresult)
    u_long prognum, versnum, procnum;
    char *in, *out;
    xdrproc_t inproc, outproc;
    resultproc_t eachresult;



�)���G�h���)�?���h���������������L���®� �o�?�;�0�)���������������o >�#���w�L� p�q/r/s�t u¯v�u�s�y/z�{)|0}°~���z�z's��/��vxr/��u��$�-�

��Ä�����	��
�������	�����������������
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gnP
eachresult()

:;1�=	6?:�2?*-¶/j
clnt_broadcast S ,/(�=�*CPYB�:_89B�:;1

:;1�.�U�(+1�*#·�B�=�&)1�: S (+*71�j/(�=�:�1�=�6):;2)* S (+=�&Q,/.0.�:;B�.�:;(�,/=�1>*7=�,/=�6)*#M

clnt_call
%'&)(+*-89,/O;:;B>O;,/U+U�*C=�&)1>:;1�89B�=�1>.�:;B�O;1�3�6):;1

procnum
,/*7*7B�O;(+,/=�1�3 S (�=�&=	&?1>O;U+(�1�2?='&),/2?3�U�1�j

clnt
j S &)(�O;&9(+*-B�k/=�,/(+2)1�3 S (�=�&9,/29E_F�HIO�U+(+1�2)=

O;:�1�,R=	(+B�29:;B�6)=�(�2?1>*76?O�&9,/*
clntudp_create

M

\ B�:;89,/=7]

enum clnt_stat
clnt_call(clnt, procnum, inproc, in, outproc, out, tout)
    CLIENT *clnt; long procnum;
    xdrproc_t inproc, outproc;
    char *in, *out;
    struct timeval tout;

clnt
(+*C=	&?1>O;U+(�1�2?='&),/2?3�U�1�j

procnum
(+*C=	&?1>.�:;B�O;1�3�6):;1D2)6)89k/1�:Åj

inproc
1�2)O;B�3�1�*-=�&)1D.�:;B�O;1�3�6):;1�´ *-.�,/:;,/891�=�1�:�*7j

in
(+*C=	&?1>,/303�:;1�*�*CB�P

=	&?1>.�:;B�O;1�3�6):;1�´ *-,/:;`#6)891�2)=�*7j
outproc

3�1�O;B�3�1�*C=	&?1>.�:;B�O;1�3�6):;1�´ *
:;1�*�6?U�=�*7j

out
(+*-=�&)1D,/3�3�:;1�*7*CB�P)=�&)1>3�1�*7=�(+2),/=�(+B�2QU+B�O;,/=�(+B�2QP�B�:_=�&)1

:;1�*�6?U�=�*7j/,/2?3
tout

(+*-=�&)1D=	(+891>,RU�U+B S 1�3ZP�B�:_:;1�*76)U+=	*C=�B>:;1�=�6):;2¤M

clnt_create
%'&)(+*-:;B�6)=�(+2)1D:;1�=	6?:�2?*-,W.�B�(+2)=�1�:_=�B>,

CLIENT
*7=�:;6)O;=�6):;1�MTgh=',RU�U+B S *6)*71�:;*-=�B>.0,/*7*-=�&)1D&)B�*7='2),/891D,/2)3Z.�:;B�=	B�O;B�U=�@#.�1D,/*-.0,/:;,/8Q1�=�1�:;*CB�P

=	@L.�1>O;&),/:;,/O;=�1�:�.0B�(�2)=�1�:;M

\ B�:;89,/=7]

struct CLIENT *cp;

char *hostname;
unsigned int prog;
unsigned int vers;
char *protocol;
cp=clnt_create (hostname,prog,vers,protocol);

clnt_destroy
%'&)(+*-89,/O;:;B>3�1�*7=�:;B�@#*-=�&)1DO;U�(+1�2)=�´ *CE_F�HI&),/2)30U�1 l

clnt
mnM

K>1�*7=�:;6)O;=�(�B�296)*76),/U+U+@5(+2)V#B�U+V#1�*-3�1�,RU�U+B�O;,/=�(�B�29B�P).�:;(+V#,/=�1>3�,R=	,
*7=	:;6)O;=�6):;1�*7j/(+2)O;U+6)3�(+2)`

clnt
(+=�*71�U�PhMX²5*71DB�P

clnt
(+*-6?2)3�1�P�(�2?1�3^,RPY=�1�:

clnt_destroy
(+*-O;,/U+U+1�3[MX%'&)1D6)*71�:_896)*7='O;U+B�*71>*7B�O;e1�=�*C,/*7*7B�O�(+,/=�1�3

S (+=�& clnt
M

\ B�:;89,/=7]

clnt_destroy(clnt)
    CLIENT *clnt;
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clnt_freeres
%�&)(+*-89,/O;:;B>P�:;1�1�*-,/2?@53�,/=�,W,/U+U�B�O;,/=�1�3Zk/@A=	&?1>EGF'HI,/2)3DJ>KDE
*7@#*7=�1�8 S &)1�29(+='3�1�O;B�3�1�3Z=	&?1>:;1�*76)U+=�*-B�P),/29E_F�H½M

\ B�:;8Q,R=�]

clnt_freeres(clnt, outproc, out)
   CLIENT *clnt;
   xdrproc_t outproc;
   char *out;

clnt
(+*-=�&)1DO;U�(+1�2)=�&),/2)3�U+1�j

outproc
(+*-=�&)1�JDK>EI:;B�6)=�(+2)1>=�&),R=

301�*�O;:;(+k/1�*-=�&)1D:;1�*�6?U�=�*-(+29*7(�89.�U+1>.�:;(+89(�=�(+V#1�*7j/,/2)3
out

(�*C=�&)1
,R3�3�:;1�*7*-B�P?=	&?1>:;1�*76)U+=�*#MXgnP?=	&?1>:;1�*76)U+=�* S 1�:;1>*76?O�O;1�*7*7P�6)U+U�@AP�:�1�1�30j
=�&)(+*C:�B�6?=	(+2)1D:;1�=�6):;2)*5ÆR·�B�=�&)1�: S (+*71�j/(+=':;1�=�6):;2)*C¶©M

clnt_geterr
%�&)(+*-89,/O;:;B>O;B�.�(+1�*-=�&)1D1�:;:;B�:_*7=�:�6?O;=	6?:�1DB�6)='B�P?=	&?1>O;U+(�1�2)=�&),/2)3�U+1
l
clnt

m)=�BD=	&?1>*7=�:;6)O;=�6):;1>,/=�,/3�3�:;1�*7*
errp

M

\ B�:;8Q,R=�]

void
clnt_geterr(clnt, errp)
    CLIENT *clnt;
    struct rpc_err *errp;

clnt_pcreateerror
%�&)(+*-:;B�6)=�(+2)1>.�:;(+2)=�*-,W891�*�*7,R`#1>=�B>*7=�,/2)30,/:;3^1�:;:;B�:_=�&),/='(+2)3�(+O;,/=�1�*
S &)@A,WO�U+(+1�2)='EGF'HI&),/2?3�U�1DO;B�6)U+3^2)B�=�k/1DO�:;1�,/=�1�3[MX%'&?1>891�*7*7,/`#1D(�*
.0:�1�.01�2)3�1�3 S (+=	&9*7=�:�(+2)`

s
,/2)3Z,WO;B�U+B�2¤MX%'&)(+*C:�B�6?=	(+2)1D(+*-6)*71�3Z,/P�=�1�:

,
clntraw_create

j
clnttcp_create

j/B�:
clntudp_createO;,/U+U�M

\ B�:;8Q,R=�]

void
clnt_pcreateerror(s)
    char *s;

clnt_perrno
%�&)(+*-:;B�6)=�(+2)1>.�:;(+2)=�*-,W891�*7*�,R`#1>=�B>*7=�,/2)30,/:;3^1�:;:;B�:_=�&),/=
O;B�:;:;1�*7.�B�2)3�*C=	BD=�&)1>O;B�2)3�(+=�(�B�29(+2)3�(+O;,/=�1�3^k/@

stat
MX%'&)(+*-:;B�6)=�(+2)1D(�*

6?*71�3^,/P�=�1�:
callrpc

M

\ B�:;8Q,R=�]

void
clnt_perrno(stat)
    enum clnt_stat stat;
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clnt_perror
%'&)(+*-:;B�6)=�(+2)1>.0:�(+2)=�*-,W891�*7*7,/`#1>=�BD*7=	,/2?3�,/:;3^1�:;:;B�:_=�&),/=�(�2?3�(�O;,/=�1�*
=	&?1>:;1�,/*7B�29,/29EGF'HIP�,/(+U�1�3[·

clnt
(+*-=�&)1D&),/2?3�U�1D6)*71�3Z=�B>3�BD=�&)1>O;,/U+U�M

%'&)1D8Q1�*7*7,R`#1>(+*-.�:;1�.�1�2)301�3 S (�=�&9*7=	:;(+2)`
s
,/2?3^,WO;B�U+B�2¤MX%'&)(+*

:;B�6)=�(�2)1D(+*-6)*71�3Z,/P�=�1�:
clnt_call

M

clnt_perror(clnt, s)
   CLIENT *clnt;
   char *s;

clntraw_create
%'&)(+*-:;B�6)=�(+2)1>O;:;1�,/=�1�*-,W=�:�(+V#(+,/UE_F�HÈO;U+(+1�2)='P�B�:_=�&)1>:;1�89B�=�1>.�:;B�`#:;,/8
prognum

j/V#1�:;*7(+B�2
versnum

M

\ B�:;89,/=7]

CLIENT *
clntraw_create(prognum, versnum)
    u_long prognum, versnum;

%'&)1D=�:�,R2)*7.�B�:;='6)*71�3Z=�B>.�,/*7*C8Q1�*7*7,/`L1�*-=�B>=�&)1D*71�:;V#(�O;1D(�*C,/O;=	6?,/U�U+@A,
k/6)P�PY1�: S (+=�&)(+29=	&?1>.�:;B�O;1�*7*C,/3�3�:;1�*7*-*7.�,RO�1�·«=	&?1�:�1�P�B�:;1�j/=�&)1
O;B�:�:;1�*7.�B�2)30(�2)`AE_F�HI*71�:;V#1�:_*7&)B�6)U+3Z:�1�*7(+3�1D(�29=�&)1>*7,R8Q1D,/3�3�:;1�*7*
*7.�,/O;1 l *71�1

svcraw_create
j/.�,/`#1 ±/É m�j/,/U+U+B S (+2)`A*7(�896)U+,/=�(+B�29B�P

E_F'HÊ,/2)3Z,/O;¢/6)(+*7(�=�(+B�29B�P)E_F�HIB�V#1�:;&)1�,/3�*7j/*76)O;&9,/*C:;B�6)2)3�Ë�=�:;(�.
=	(+891�*7j S (�=�&)B�6)=�(�2?=	1�:;P�1�:;1�2)O;1>P�:;B�8µ=�&)1De1�:;2)1�U	MXghP)=�&)1D.�:;B�O�1�306):;1
PY,/(+U+*7j/=�&)(+*-:;B�6)=�(+2)1D:;1�=	6?:�2?*

NULL
M

clnttcp_create
%'&)(+*-:;B�6)=�(+2)1>O;:;1�,/=�1�*-,R2QEGF'HIO;U�(+1�2)='P�B�:_=�&)1D:;1�8QB�=�1D.�:;B�`#:�,R8
prognum

j/V#1�:;*7(+B�2
versnum

·�=�&)1DO;U�(+1�2)='6?*71�*-%'HGF¾�ghFÀ,/*-,
=	:;,/2?*7.�B�:;=�M

\ B�:;89,/=7]

CLIENT *
clnttcp_create(addr,prognum,versnum,sockp,sendsz,recvsz)
    struct sockaddr_in *addr;
    u_long prognum, versnum;
    int *sockp;
    u_int sendsz, recvsz;
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%�&)1>:;1�89B�=�1>.�:;B�`#:;,/8µ(+*-U+B�O;,/=	1�3Z,/='gh2)=�1�:;2)1�=',/3�30:�1�*7*
addr

MXghP
addr–>sin_port

(�*C¶/j/=�&)1>.�B�:;=�89,/.�.�1�:GB�2Q=�&)1D&)B�*7=',/='ghFÀ,/3�3�:;1�*7*
addr

(+*-*71�='=�B>=�&)1D,/O;=�6),/U.�B�:;='B�2 S &)(�O;&9=�&)1>:;1�89B�=�1>.0:�B�`#:;,/8ª(�*
U+(+*7=	1�2?(�2)` l =	&?1>:;1�89B�=	1D.�B�:;=�8Q,R.^*71�:;V#(+O�1D(+*-O;B�2)*76)U+=�1�3^P�B�:_=�&)(+*
(+2)P�B�:;89,/=	(+B�2)mhMX%'&?1

sockp
.�,/:;,/891�=	1�:G(�*C,i*7B�O;e1�=7·�(+P)(+='(�*

RPC_ANYSOCK
j/=�&)(+*-:;B�6)=�(+2)1DB�.�1�2)*C,i2?1 S *7B�O;e1�=',/2?3^*71�=�*

sockp
M

¥G1�O;,/6)*71D=	&?1>EGF'HI=�&),/=�(�*Ck/,/*71�3ZB�29%'HGFÀ6)*71�*Ck/6)P�PY1�:;1�3Zg�¾¿³Dj/@#B�6
O;,/29*7.�1�O;(+P�@5=�&)1D*7(+<Í1DB�P?=	&?1>*71�2)3Z,/2?3^:;1�O;1�(+V#1Dk/6)P�PY1�:;*Ck/@A6)*7(�2?`5=�&)1
sendsz

,/2)3
recvsz

.�,/:;,/891�=�1�:;*�j/:;1�*7.�1�O;=�(+V#1�U�@)·�V#,RU�6?1�*-B�P)¶
(+2)3�(+O;,/=�1>=�&),R='*76)(+=�,/k/U+1>3�1�P�,/6)U+=�* S (�U+Uk/1DO;&)B�*71�2¤MXghP)=�&)1D.�:;B�O�1�306):;1P�,/(+U�*7jR=�&)(�*C:;B�6)=�(+2)1D:�1�=�6):;2)*

NULL
M

clntudp_create
%�&)(+*-:;B�6)=�(�2?1>O;:;1�,/=�1�*-,/29E_F�HIO�U+(+1�2)='P�B�:_=�&)1>:;1�89B�=�1>.�:;B�`#:;,/8
prognum

j/V#1�:;*7(�B�2
versnum

·�=�&)1DO�U+(+1�2)='6)*71�*C²AK>Fo¾¿ghFÀ,/*C,
=�:;,/2)*7.�B�:;=7M

¸W¹)ºw»[¼½³>29*7@#*7=�1�89*-=�&),/='U+(+8Q(+='²AK>FÀ3�,R=	,R`#:�,R8Q*C=	B ± ¬Dk/@#=�1�*-B�P
3�,/=�,/j/@LB�6QO;,/2)2?B�='6)*71D=	&?(�*C=	:;,/2?*7.�B�:;='PYB�:G.�:;B�O;1�3�6):;1�*-=�&),/=�,/O;O�1�.0=
U+,/:;`#1>,R:�`#6?8Q1�2?=	*CB�:_:;1�=�6):;29U�,/:;`#1D:;1�*76)U+=	*#M

\ B�:;8Q,R=�]

CLIENT *
clntudp_create(addr, prognum, versnum, wait, sockp)
    struct sockaddr_in *addr;
    u_long prognum, versnum;
    struct timeval wait;
    int *sockp;

%�&)1>:;1�89B�=�1>.�:;B�`#:;,/8µ(+*-U+B�O;,/=	1�3Z,/='gh2)=�1�:;2)1�=',/3�30:�1�*7*
addr

MXghP
addr–>sin_port

(�*C¶/j/=�&)1>.0B�:�=�89,/.ZB�2Q=�&)1D&)B�*7=',/=�ghFÎ,R3�3�:;1�*7*
addr

(+*-*71�='=�B>=�&)1D,/O;=�6),/U.�B�:;='B�2 S &)(�O;&9=�&)1>:;1�89B�=�1>.0:�B�`#:;,/8ª(�*
U+(+*7=	1�2?(�2)` l =	&?1>:;1�89B�=	1D.�B�:;=�8Q,/.0.�1�:_*71�:;V#(�O;1D(�*CO�B�2?*76)U�=�1�3ZPYB�:G=	&?(�*
(+2)P�B�:;89,/=	(+B�2)mhMX%'&?1

sockp
.�,/:;,/891�=	1�:G(�*C,i*7B�O;e1�=7·�(+P)(+='(�*

RPC_ANYSOCK
j/=�&)(+*-:;B�6)=�(+2)1DB�.�1�2)*C,i2?1 S *7B�O;e1�=',/2?3^*71�=�*

sockp
M

%�&)1D²5KDFÀ=	:;,/2?*7.�B�:;=':;1�*71�2)3�*-=�&)1DO;,/U+U891�*7*�,R`#1>(+29(�2)=�1�:;V#,/U+*-B�P
wait

=�(�891D6)2)=�(�Uo,i:;1�*7.�B�2)*71D(�*C:;1�O�1�(+V#1�3ZB�:_=�&)1DO�,RU�U=�(+891�*-B�6)=7M
clnt_call

*7.�1�O;(�P�(+1�*-=�&)1>=�B�=�,/U=�(�891DPYB�:G=	&?1>O;,/U+U=	BD=�(�891>B�6?=�M

get_myaddress
%�&)(+*-:;B�6)=�(+2)1D.�6)=�*-=�&)1D89,/O;&)(+2)1�´ *CghFÀ,/3�3�:;1�*7*-(+2)=�B

addr
j S (+=�&)B�6)=O;B�2)*76?U�=�(+2)`A=	&?1>U+(�kR:�,R:�@A:;B�6)=�(+2)1�*-=�&),/=�3�1�,/U S (�=�& /etc/hosts

MX%'&)1
.0B�:�=�2)6)89k/1�:_(+*-,RU S ,/@#*-*71�=�=	B htonsl PMAPPORTmnM

\ B�:;8Q,R=�]

void
get_myaddress(addr)
    struct sockaddr_in *addr;
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pmap_getmaps
%'&)(+*-:;B�6)=�(+2)1D(�*C,i6?*�1�:G(�2?=	1�:;P�,/O;1>=�BD=	&?1>.�B�:;=�89,/.Z*�1�:;V#(+O;1�MTgh=
:;1�=	6?:�2?*-,WU�(+*7='B�P)=�&)1DO�6?:�:;1�2)=�E_F'HI.�:;B�`#:;,/89Ë�=�B�ËY.�B�:;='89,/.0.�(�2?`#*-B�2
=	&?1>&)B�*7='U+B�O;,/=�1�3^,R='ghFÎ,R3�3�:;1�*7*

addr
MX%'&?(�*C:;B�6)=�(�2?1>O;,/29:;1�=�6):;2

NULL
MX%'&)(+*C:;B�6)=�(�2)1D(+*C6)*71�3 S &)1�296?*�(+2)`A=�&)1

rpcinfo
l�± m

O;B�8Q89,/2)3 S (�=�&9=	&?1
–p

B�.�=�(+B�2¤M

\ B�:;89,/=7]

struct pmaplist *
pmap_getmaps(addr)
    struct sockaddr_in *addr;

pmap_getport
%'&)(+*-:;B�6)=�(+2)1D(�*C,i6?*�1�:G(�2?=	1�:;P�,/O;1>=�BD=	&?1>.�B�:;=�89,/.Z*�1�:;V#(+O;1�MTgh=
:;1�=	6?:�2?*-=�&)1D.�B�:;='2)6)89k/1�:GB�P), S ,/(+=�(�2)`A*71�:;V#(�O;1D=�&),/='*76).0.�B�:;=	*C=�&)1
.�:;B�`#:;,/8µ,/='gh2)=�1�:;2)1�=',/3�3�:;1�*7*

addr
j S (+=�&Q.�:;B�`#:;,/8µ2?6)89k/1�:

prognum
j/V#1�:;*7(+B�2

versnum
j/,/2)3Z=�&)1>=�:;,/2)*7.�B�:;='.�:;B�=�B�O;B�U

,/*7*7B�O;(�,/=�1�3 S (+=�& protocol
M

Ð :�1�=�6):;29V#,/U+6)1DB�P)¶W8Q1�,R2)*-=�&),/=�=�&)1>89,/.�.�(+2)`A3�B�1�*C2)B�='1�4#(+*7='B�:
=	&?,/='=�&)1>EGF'HI*�@L*�=�1�8µP�,/(+U�1�3Z=�B>O;B�2)=�,/O;='=	&?1>:;1�8QB�=�1>.0B�:�=�89,/.
*71�:�VL(�O;1�MXgn29=�&)1DU�,/=�=�1�:_O;,/*71�j/=�&)1D`#U+B�k/,/UV#,/:;(+,/k/U+1

rpc_createerrO;B�2)=�,/(�2?*-=�&)1DE_F'HI*7=�,/=�6)*#M

\ B�:;89,/=7]

u_short
pmap_getport(addr, prognum, versnum, protocol)
    struct sockaddr_in *addr;
    u_long prognum, versnum, protocol;

pmap_rmtcall
%'&)(+*-:;B�6)=�(+2)1D(�*C,i6?*�1�:G(�2?=	1�:;P�,/O;1>=�BD=	&?1>.�B�:;=�89,/.Z*�1�:;V#(+O;1�M

\ B�:;89,/=7]

enum clnt_stat
pmap_rmtcall(addr, prognum, versnum, procnum, inproc, in, outproc, out,
tout, portp)
    u_long prognum, versnum, procnum;
    char *in, *out;
    xdrproc_t inproc, outproc;
    struct timeval tout;
    u_long *portp;
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%�&)(+*-:;B�6)=�(+2)1>(+2)*7=�:;6)O;=	*C=�&)1>.�B�:;=�89,/.�.�1�:GB�2Q=�&)1D&)B�*7=',/='ghFÀ,/3�3�:;1�*7*
*addr

=�B>89,/e1D,/29E_F�HIB�29@#B�6):_k/1�&?,/U�P?=	BD,W.�:;B�O;1�3�6):;1>B�29=�&),/=
&?B�*7=�MXghP)=�&)1D.�:;B�O;1�3�6):;1>*76)O;O;1�1�3�*7j/=�&)1

*portp
.�,/:;,/891�=�1�:_(�*

O;&),R2)`#1�3^=�BD=	&?1>.�:;B�`#:;,/89´ *C.�B�:;='2)6)89k/1�:;MX%�&)1>301�PY(+2)(+=�(�B�2)*CB�P)B�=�&)1�:
.0,/:;,/8Q1�=�1�:;*C,/:;1>3�(+*7O;6)*7*71�3^(+293�1�*7O�:;(+.�=�(�B�2?*-B�P

callrpc
j/.�,/`#1DÑ/Ò/j

,R2)3
clnt_call

j/.�,/`#1DÁ©Æ/Md£'B�69*7&)B�6)U+3Z6)*71D=	&?(�*C.�:;B�O;1�3�6):;1DB�2)U+@5(+2
O;B�27Ó;6)2)O;=�(+B�2 S (+=�&9,

ping
l�± m)O;B�8989,/2)3[MXbÔ1�1>,/U+*7B

clnt_broadcast
j/.�,R`#1>Á/¶ÔM

pmap_set
%�&)(+*-:;B�6)=�(+2)1>(+*-,W6)*71�:_(+2)=�1�:;P�,/O;1>=�B>=�&)1D.�B�:;=�8Q,R.^*71�:;V#(+O;1�M

\ B�:;8Q,R=�]

pmap_set(prognum, versnum, protocol, port)
    u_long prognum, versnum, protocol;
    u_short port;

gh='1�*7=�,/k/U+(+*�&?1�*-,W89,/.�.�(+2)`Ak/1�= S 1�1�29,i.0:�B�`#:;,/89´ *CÕ
prognum

j
versnum

j
protocolÖ ,R2)3^,W.�B�:;= l

port
m?B�29,W89,/O;&)(+2)1�´ *-.�B�:;=�89,/.

*71�:;V#(+O;1�MX%'&)1DV#,/U+6)1DB�P
protocol

(+*-89B�*7='U+(+e1�U�@
IPPROTO_UDP

B�:
IPPROTO_TCP

MTghP)=�&)1D.�:;B�`#:;,/8µ*76)O;O;1�1�3�*7j/:;B�6)=�(+2)1
svc_register,R6)=�B�8Q,R=	(+O;,/U+U�@A:;1�=	6?:;2)*5Æ/·�B�=�&)1�: S (�*71�jR(�=':;1�=�6):;2)*C¶©M

%�&)(+*-:;B�6)=�(+2)1>(+*-,W6)*71�:_(+2)=�1�:;P�,/O;1>=�B>=�&)1D.�B�:;=�8Q,R.^*71�:;V#(+O;1�M

\ B�:;8Q,R=�]

pmap_unset(prognum, versnum)
    u_long prognum, versnum;

pmap_unset
%�&)(+*-:;B�6)=�(+2)1>3�1�*7=�:;B�@#*-,/U+U89,/.�.�(+2)`#*Ck/1�= S 1�1�2Õ
prognum

j
versnum

j
*Ö ,/2?3^.0B�:�=�*CB�29=�&)1D8Q,/O;&?(�2)1�´ *G.0B�:�=�89,/.

*71�:;V#(+O;1�MTghP)=�&)1D.�:�B�`L:�,R8µ*76)O;O;1�1�3�*7j/=�&)(�*C:;B�6)=�(�2)1D,/6)=�B�89,/=�(�O;,/U+U+@
:;1�=�6):;2)*AÆ/·�B�=�&)1�: S (�*71�j/(+=�:�1�=�6):;2)*C¶©M

registerrpc
%�&)(+*-:;B�6)=�(�2?1>:;1�`#(+*7=	1�:;*C.�:;B�O�1�306):;1

procname S (+=�&Q=�&)1DE_F�H
*71�:;V#(+O;1>.�,/O;e,/`#1�M

¸W¹)ºw»[¼AE_1�89B�=�1X.�:;B�O;1�3�6?:�1�*C:;1�`#(�*7=�1�:;1�3^(+29=�&)(�*CPYB�:;8µ,R:�1
,/O;O;1�*7*71�3^kR@56)*7(+2)`A=�&)1>²AKDF¾¿ghFÀ=�:;,/2)*7.�B�:;=7·�*71�1
svcudp_create

j/.�,R`#1 ±/ M

\ B�:;8Q,R=�]

registerrpc(prognum,versnum,procnum,procname,inproc,outproc)
    u_long prognum, versnum, procnum;
    char *(*procname)();
    xdrproc_t inproc, outproc;
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gnP?,i:;1�¢/6?1�*7=',/:;:;(�V#1�*CP�B�:_.�:;B�`#:;,/8
prognum

j/V#1�:;*7(�B�2
versnum

j/,/2)3
.�:;B�O;1�3�6):;1

procnum
j
procname

(+*-O;,/U+U�1�3 S (+=�&9,i.�B�(+2)=�1�:_=�B>(+=�*
.�,/:;,/891�=�1�:�*#·

procname
*7&?B�6)U�3Z:;1�=�6):;2Q,W.�B�(+2)=�1�:_=�B>(+=�*-*7=�,/=�(+O

:;1�*�6?U�=�*#M
inproc

3�1�O;B�3�1�*-=�&)1D.�,/:;,/891�=	1�:;*#·
outproc

1�2)O;B�3�1�*C=�&)1
:;1�*�6?U�=�*#MXgnP?=	&?1>:;1�`#(+*7=	:;,/=�(+B�2Q*76?O�O;1�1�3�*7j/=�&)(+*C:�B�6?=	(+2)1D,/6)=�B�89,/=�(�O;,/U+U+@
:;1�=	6?:�2?*-¶©·«B�=	&?1�: S (+*71�j/(�=�:;1�=�6):;2)*-×ÔÆ/M

rpc_createerr
%'&)(+*-:;B�6?=	(+2)1D(�*C,W`#U+B�k/,/UV#,/:;(+,/k/U+1 S &)B�*71DV#,/U+6)1>(+*C*71�='k/@A,/2)@AE_F�H
O;U�(+1�2)='O;:;1�,/=�(+B�2Q:;B�6)=�(+2)1D=	&?,/='3�B�1�*C2)B�='*76)O;O;1�1�3[MX²5*71D=�&)1
clnt_pcreateerror

:;B�6)=�(+2)1D=	BD.�:;(+2)='=�&)1D:;1�,/*7B�29PYB�:G=�&)1>P�,/(+U+6):;1�M

\ B�:;89,/=7]

struct rpc_createerr  rpc_createerr;

svc_destroy
%'&)(+*-89,/O;:;B>3�1�*7=�:;B�@#*-=�&)1DE_F�HÈ*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&),R2)3�U+1�j

xprt
M

K>1�*7=�:;6)O;=�(�B�296)*76),/U+U+@5(+2)V#B�U+V#1�*-3�1�,RU�U+B�O;,/=�(�B�29B�P).�:;(+V#,/=�1>3�,R=	,
*7=	:;6)O;=�6):;1�*7j/(+2)O;U+6)3�(+2)`

xprt
(+=�*71�U�PhMX²5*71DB�P

xprt
(+*-6?2)3�1�P�(�2?1�3^,RPY=�1�:

=	&?(�*C:;B�6)=�(�2?1>(+*-O;,/U+U�1�3�M

\ B�:;89,/=7]

svc_destroy(xprt)
    SVCXPRT *xprt;

svc_freeargs
%'&)(+*-89,/O;:;BDPY:;1�1�*C,/2)@A3�,/=�,i,/U+U+B�O;,/=�1�3^k/@AE_F�HI,/2)3DJ>KDE S &?1�2Q(+=
6)*71�3

svc_getargs
=	BD3�1�O;B�3�1>=�&)1D,/:;`#6)891�2)=�*-=�B>,W*71�:;V#(�O;1

.�:;B�O;1�3�6):;1�MT%�&)1>.0,/:;,/891�=	1�:;*C,/:;1>=�&)B�*71D6)*71�3^B�29=�&)1
svc_getargs8Q,RO�:;BDO;,/U+U	MXghP)=�&)1D:;1�*76)U�=�* S 1�:;1D*76)O;O;1�*7*7PY6)U+U+@5P�:;1�1�3�j/=�&)(+*-:;B�6)=�(+2)1

:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

\ B�:;89,/=7]

svc_freeargs(xprt, inproc, in)
    SVCXPRT *xprt;
    xdrproc_t inproc;
    char *in;

svc_getargs
%'&)(+*-89,/O;:;BD3�1�O;B�3�1�*-=�&)1D,/:;`#6)891�2)=�*-B�P),/29EGF'HI:;1�¢/6)1�*7=',/*7*7B�O;(+,/=�1�3
S (+=�&Q=�&)1DE_F�HI*71�:�V#(+O;1>=�:;,/2)*7.0B�:�=�&),/2)3�U+1 l

xprt
mhM

\ B�:;89,/=7]

svc_getargs(xprt, inproc, in)
    SVCXPRT *xprt;
    xdrproc_t inproc;
    char *in;



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

� ! �����	��
�������	��������������� �;
��� ��!	"�" �$�

inproc
(�*C=�&)1ØJDK>EI:;B�6)=�(+2)1D6)*71�3^=�BD3�1�O;B�3�1D=	&?1>,/:;`#6)891�2)=�*7j/,/2?3

in
(+*C=	&?1>,/303�:�1�*7*C,/= S &)(+O;&9=	&?1>,/:;`#6)891�2)=�* S (+U+Uk/1>.0U�,/O;1�3[MXghP301�O�B�30(�2)`A*76)O;O;1�1�3�*7j/=�&)(+*-:;B�6)=�(+2)1D:�1�=�6):;2)*AÆ/·�B�=�&)1�: S (�*71�j/(+=':;1�=�6):;2)*¶ÔM

svc_getcaller
%�&)(+*-:;B�6)=�(+2)1>(+*-=�&)1D,/.�.�:;B�V#1�3 S ,/@AB�P)`#1�=�=�(�2?`5=�&)1D2)1�= S B�:;ef,/3�3�:;1�*7*
B�P?=	&?1>O;,/U+U�1�:GB�P),i.0:�B�O;1�3�6?:�1D,/*7*7B�O;(�,R=	1�3 S (�=�&9=�&)1>EGF'HI*71�:;V#(�O;1
=�:;,/2)*7.�B�:;=�&),/2)3�U+1 l

xprt
m

\ B�:;8Q,R=�]

struct sockaddr_in
svc_getcaller(xprt)
    SVCXPRT *xprt;

svc_getreq
%�&)(+*-:;B�6)=�(+2)1>(+*-*7(+89(�U+,/:G=	B

svc_getreqset()
j/k/6?='(�='(+*-U+(+8Q(+=�1�3^=�B

ÑRÂi3�1�*7O;:�(+.�=�B�:;*#M
%�&)(+*-:;B�6)=�(+2)1>(+*-*7(+89(�U+,/:G=	B

svc_getreqset()
j/k/6?='(�='(+*-U+(+8Q(+=�1�3^=�B

ÑRÂi3�1�*7O;:�(+.�=�B�:;*#M

\ B�:;8Q,R=�]

void
svc_getreq(rdfds)
    int rdfds;

rdfds
(�*C=	&?1>:;1�,/3ZPY(+U+1>3�1�*7O;:;(�.�=�B�:;*-kR(�='89,/*7e�M

svc_getreqset
%�&)(+*-:;B�6)=�(+2)1>(+*-B�P?(�2)=�1�:;1�*7='B�2)U+@A(�P),W*71�:;V#(+O�1D(+8Q.0U�1�891�2)=�1�:_3�B�1�*C2)B�=
O;,/U+U

svc_run
j/k/6)='(+2)*7=�1�,/3Z(+8Q.�U+1�891�2)=�*-O;6)*7=�B�8ª,/*7@#2)O;&):;B�2)B�6)*

1�V#1�2?='.�:;B�O;1�*7*7(�2?`)MTgh=�(�*CO;,/U�U+1�3 S &)1�29=�&)1
select

l�É m)*7@#*7=�1�8µO;,/U+U
&?,/*-3�1�=�1�:;89(�2?1�3^=�&),/=�,/29E_F'HI:;1�¢/6?1�*�=�&),/*C,/:;:�(+V#1�3ZB�29*�B�891DE_F�H
*7B�O;e1�=�*#M

\ B�:;8Q,R=�]

svc_getreqset(rdfdsetp)
    fd_set *rdfdsetp;

rdfdsetp
(+*-,i.0B�(�2)=�1�:G=	BD=�&)1>:;1�*76)U+=�,/2)=':;1�,/3ZPY(+U+1>3�1�*7O;:;(�.0=	B�:Gk/(�=

89,/*7e�MT%�&)1D:�B�6?=	(+2)1D:;1�=	6?:�2?* S &)1�29,/U+U*7B�O;e1�=�*-,/*7*7B�O;(+,/=�1�3 S (+=	&9=�&)1
V#,RU�6)1DB�P

rdfdsetp
&?,/V#1Dk/1�1�29*�1�:;V#(+O;1�3[M
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� "�����	��
�������	�����������������
��� ��!	"�"#�$�

%'&)1D`#U+B�k/,/UV#,/:;(+,/k/U+1
svc_fdset

j S &)(+O;&Q(+*CB�P)=�@#.�1
fd_set

j
:;1�PYU+1�O;=	*C=�&)1>EGF'HI*71�:;V#(�O;1D*7(�3�1�´ *-:;1�,/3ZPY(+U+1>3�1�*7O;:;(�.�=�B�:_kR(�='89,/*7e�·Í(+='(+*
*76)(�=�,/kRU�1D,/*-,W.�,/:;,/891�=�1�:_=�B>=�&)1

select
l�É m?*�@L*�=�1�8ªO;,/U�U�MX%'&)(+*C(�*CB�P

(�2?=	1�:;1�*7='B�2?U�@A(�P),W*71�:;V#(�O;1D(�89.�U+1�891�2)=�1�:_3�B�1�*C2)B�='O;,/U+U
svc_run

j/k/6?=
:;,/=	&?1�:_3�B�1�*C&)(+*CB�:_&)1�:GB S 2Q,R*7@#2)O;&):;B�2)B�6)*C1�V#1�2)=�.�:;B�O�1�*7*7(+2)`)MX%�&)(�*
V#,/:;(�,Rk/U�1D(+*-:;1�,/3�Ë�B�2)U+@ l 3�BD2)B�='.�,/*7*C(�=�*C,/3�3�:;1�*7*-=�B

select
l�É m�mYjR@#1�=

(�=�O;,/29O�&?,/2)`#1D,/PY=�1�:GO�,RU�U+*-=�B
svc_getreqset

B�:G,/2)@AO;:�1�,R=	(+B�2
:;B�6)=�(�2)1�*#MXgh=�*-P�B�:;89,/='(+*-,/*CP�B�U�U+B S * ]

fd_set   svc_fdset;

svc_register
%'&)(+*C:�B�6?=	(+2)1D,/*7*7B�O;(�,R=	1�*

prognum
,/2)3

versnum S (+=�&9=	&?1>*71�:;V#(+O�1
3�(�*7.0,/=	O;&9.�:;B�O;1�3�6):;1�j

dispatch()
M

\ B�:;89,/=7]

svc_register(xprt, prognum, versnum, dispatch, protocol)
    SVCXPRT *xprt;
    u_long prognum, versnum;
    void (*dispatch)();
    int protocol;

gnP
protocol

(+*-¶Rj/=	&?1>*71�:;V#(+O�1D(�*C2)B�=':;1�`#(+*7=	1�:;1�3 S (+=�&9=	&?1>.�B�:;=�8Q,R.
*71�:�VL(�O;1�MXghP

protocol
(�*C,W2)B�2)<�1�:;B>VL,/U�6?1�j/,W8Q,R.�.�(�2?`5B�P

Õ
prognum

j
versnum

j
protocolÖ =�B xprt–>xp_port (�*

1�*7=	,Rk/U�(+*7&)1�3 S (+=�&Q=�&)1DU�B�O;,/U.�B�:;=�89,/.^*71�:;V#(+O;1 l `#1�2)1�:;,/U+U�@A.�:;B�=	B�O;B�U(+*
¶/j
IPPROTO_UDP

jRB�:
IPPROTO_TCP

mhM
xprt

(�*C=	&?1>EGF'HI*71�:;V#(�O;1
=	:;,/2?*7.�B�:;='&),/2?3�U�1�MX%'&?1

dispatch()
.0:�B�O;1�3�6?:�1D&),R*-=�&)1DPYB�U+U+B S (+2)`PYB�:;8N]

dispatch(request, xprt)
     struct svc_req *request;
     SVCXPRT *xprt;

gnP
dispatch()

*76)O;O;1�1�3�*7j/=�&)1
svc_register

:;B�6)=�(�2?1>:;1�=�6):;2)*AÆ/·
B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

svc_run
%'&)(+*-:;B�6)=�(+2)1D2)1�V#1�:_:;1�=�6):;2)*#MXgh= S ,/(�=�*CPYB�:GE_F'HI:;1�¢/6?1�*7=	*C=�B>,/:;:;(+V#1�j
,/2)3Z(�='O;,/U+U+*-=�&)1>,/.0.�:;B�.�:;(�,/=�1D*�1�:;V#(+O;1>.�:;B�O;1�3�6):;1D=	&?:�B�6?`#&
svc_getreqset S &)1�29B�2)1D,/:;:;(�V#1�*#MX%�&)(+*-.�:;B�O;1�3�6):;1D(+*-6)*76?,/U�U+@
S ,/(+=�(+2)`5P�B�:G,

select
l�É m)*7@#*7=�1�8µO;,/U+U=�B>:;1�=�6):;2¤M

\ B�:;89,/=7]

svc_run()

svc_sendreply
Ð 29E_F�HI*71�:�V#(+O;1�´ *C3�(+*7.�,/=�O;&Q:;B�6)=�(+2)1DO�,RU�U+*-=�&)(+*C:�B�6?=	(+2)1D=�B>*71�2)3Z=�&)1
:;1�*�6?U�=�*CB�P),/29EGF'H½M
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�������	��������������� �;
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\ B�:;8Q,R=�]

svc_sendreply(xprt, outproc, out)
    SVCXPRT *xprt;
    xdrproc_t outproc;
    char *out;

xprt
(+*-=�&)1DO�,RU�U+1�:�´ *-,/*7*7B�O;(+,/=�1�3^=�:;,/2)*7.�B�:;='&?,/2)3�U+1�j

outproc
(+*-=�&)1

JDK>EI:;B�6?=	(+2)1D=�&),/='1�2?O�B�301�*-=�&)1D:;1�*76)U�=�*7j/,R2)3
out

(+*C=	&?1>,/303�:;1�*�*CB�P
=�&)1D:;1�*76)U+=	*#MXghP)=�&)1D.�:;B�O;1�3�6):;1D*�6?O;O�1�1�30*�jR=	&?(�*C:;B�6)=�(�2?1>:;1�=�6):;2)*AÆ/·
B�=�&)1�: S (�*71�jR(�=�:�1�=�6):;2)*C¶©M

svc_unregister
%�&)(+*-:;B�6)=�(+2)1>:;1�89B�V#1�*C,/U�Uo8Q,/.0.�(�2?`5B�P9Õ

prognum
j
versnumÖ =�B30(�*7.�,/=�O;&9:;B�6)=�(�2?1�*�jR,/2)3Z,/U+U89,/.�.�(+2)`5B�P9Õ

prognum
j
versnum

j
* Ö =�B.0B�:�=�2)6)89k/1�:;*#M

\ B�:�89,/=7]

void
svc_unregister(prognum, versnum)
    u_long prognum, versnum;

svcerr_auth
Ð *71�:;V#(+O;1>3�(+*7.�,/=�O;&Q:;B�6?=	(+2)1D=	&?,/=':;1�P�6)*71�*-=�B>.01�:�P�B�:;8µ,/29E_F�H
kR1�O�,R6)*71>B�P?,/29,/6)=�&)1�2)=�(+O;,/=�(�B�291�:;:;B�:GO�,RU�U+*C=	&?(�*C:;B�6)=�(�2?1�M

\ B�:;8Q,R=�]

void
svcerr_auth(xprt, why)
    SVCXPRT *xprt;
    enum auth_stat why;

xprt
(+*-=�&)1DE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&?,/2)3�U+1�M

why
(+2)3�(+O;,/=�1�*-=�&)1

:;1�,/*7B�29=�&)1D*71�:�V#(+O;1D3�(�*7.�,R=	O;&9:;B�6)=�(�2?1>(+*-:;1�P�6)*7(+2)`5=�BD.�1�:;PYB�:;8ª=	&?1
EGF'HÙM

svcerr_decode
Ð *71�:;V#(+O;1>3�(+*7.�,/=�O;&9:�B�6?=	(+2)1D=�&),/='O;,/2)2?B�='*76)O;O;1�*7*7PY6)U+U+@53�1�O;B�3�1D(+=	*
.0,/:;,/8Q1�=�1�:;*-O;,/U+U+*-=�&)(+*-:;B�6)=�(+2)1�M

\ B�:;8Q,R=�]

void
svcerr_decode(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&?,/2)3�U+1�MTbÔ1�1>,/U+*7B

svc_getargs
j/.�,/`#1DÁ/Á©M
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svcerr_noproc
Ð *71�:;V#(+O;1>3�(+*7.�,/=�O;&Q:;B�6)=�(+2)1>=�&),R='3�B�1�*-2)B�=�(�89.�U+1�891�2)='=�&)1
.�:;B�O;1�3�6):;1>2)6?8QkR1�:_=�&)1DO�,RU�U+1�:_:;1�¢/6?1�*�=�*CO;,/U�U+*C=	&?(�*C:;B�6)=�(�2)1�M

\ B�:;89,/=7]

void
svcerr_noproc(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F�HÈ*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&?,/2)3�U+1�M

svcerr_noprog
%'&)(+*-:;B�6)=�(+2)1D(�*CO;,/U�U+1�3 S &)1�29=�&)1D*7.�1�O;(�P�(+1�3^.�:;B�`#:;,/8ª(�*C2)B�=
:;1�`#(�*7=�1�:;1�3 S (�=�&9=	&?1>E_F�HÈ.0,/O;e,/`#1�M

\ B�:;89,/=7]

void
svcerr_noprog(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&),R2)3�U+1�MTb©1�:;V#(+O;1

(�89.�U+1�891�2)=�1�:;*-6)*76),/U+U+@530B>2)B�=�2)1�1�3^=�&)(+*C:�B�6?=	(+2)1�M

svcerr_progvers
%'&)(+*-:;B�6)=�(+2)1D(�*CO;,/U�U+1�3 S &?1�2Q=�&)1D3�1�*7(+:;1�3^V#1�:;*7(+B�2QB�P?,i.0:�B�`#:;,/8ª(�*
2)B�=':;1�`#(+*�=�1�:;1�3 S (+=�&Q=�&)1>EGF'HI.�,/O;e,R`#1�M

\ B�:;89,/=7]

void
svcerr_progvers(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&),R2)3�U+1�MTb©1�:;V#(+O;1

(�89.�U+1�891�2)=�1�:;*-6)*76),/U+U+@530B>2)B�=�2)1�1�3^=�&)(+*C:�B�6?=	(+2)1�M

svcerr_systemerr
Ð *71�:�VL(�O;1D3�(�*7.�,R=	O;&9:;B�6)=�(�2?1>O;,/U+U+*-=�&)(+*-:;B�6)=�(+2)1 S &)1�29=�&)1D*71�:�V#(+O;1
3�(�*7.0,/=	O;&9:;B�6)=�(�2?1>3�1�=�1�O;=�*-,i*7@#*7=�1�8µ1�:;:;B�:_2)B�=�O�B�V#1�:;1�3Zk/@5,R2)@
.�,/:;=�(�O;6)U+,/:_.0:�B�=�B�O;B�U�M \ B�:_1�4#,/89.�U+1�j/(�P),W*71�:;V#(�O;1DO;,/2Q2?B>U+B�2)`#1�:
,/U�U+B�O;,/=�1>*7=�B�:;,/`#1�j/(+='89(�`#&?='O;,/U�U=�&)(+*-:;B�6)=�(+2)1�M

\ B�:;89,/=7]

void
svcerr_systemerr(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F�HÈ*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&?,/2)3�U+1�M
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svcerr_weakauth
Ð *71�:;V#(+O;1>3�(+*7.�,/=�O;&Q:;B�6?=	(+2)1D=	&?,/=':;1�P�6)*71�*-=�B>.01�:�P�B�:;8µ,/29E_F�H
kR1�O�,R6)*71>B�P?(�2?*76)PYP�(+O;(�1�2)= l k/6)='O;B�:;:;1�O;=�m),/6)=�&)1�2)=�(+O;,/=�(�B�29.�,R:�,R8Q1�=�1�:;*
O;,/U+U+*-=�&)(+*-:;B�6?=	(+2)1�M

\ B�:;8Q,R=�]

void
svcerr_weakauth(xprt)
    SVCXPRT *xprt;

xprt
(+*-=�&)1DE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;=�&),/2)3�U+1�MX%'&)1D:�B�6?=	(+2)1DO;,/U+U�*

svcerr_auth(xprt
j
AUTH_TOOWEAK)

M

svcraw_create
%�&)(+*-:;B�6)=�(�2?1>O;:;1�,/=�1�*-,W=	:;(+V#(+,/UE_F�HÈ*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='=�B S &)(+O;&Q(+=
:;1�=�6):;2)*C,i.0B�(�2)=�1�:;MX%'&?1>=�:;,/2)*7.�B�:;=�(�*C:;1�,/U�U+@A,Wk/6)P�PY1�: S (+=�&)(�29=�&)1
.0:�B�O;1�*7*-,R3�3�:;1�*7*-*7.�,/O;1�·�=�&)1�:;1�P�B�:�1�j/=�&)1DO;B�:;:�1�*7.�B�2?3�(�2?`5EGF'HIO;U�(+1�2)=
*7&?B�6)U�3Z:;1�*7(+3�1>(+29=�&)1>*7,/891D,/3�3�:;1�*7*C*7.�,/O;1 l *71�1
clntraw_create()

j/.�,/`#1DÁ  M

\ B�:;8Q,R=�]

SVCXPRT *
svcraw_create()

%�&)(+*-:;B�6)=�(+2)1D,/U�U+B S *-*7(+896)U�,R=	(+B�29B�P)E_F�HI,/2)3Z,/O;¢/6)(+*7(+=	(+B�29B�P)EGF'H
B�V#1�:;&?1�,/3�* l *76)O;&9,/*C:;B�6)2)3�Ë�=�:�(+.Z=�(�891�*7m�j S (�=�&)B�6)=�,/2)@Ae1�:;2)1�U
(+2)=�1�:;P�1�:�1�2?O�1�MXghP)=�&)1D.�:;B�O;1�3�6):;1DPY,R(�U+*7j/=�&)(+*-:;B�6)=�(+2)1D:�1�=�6):;2)*

NULL
M

svctcp_create
%�&)(+*-:;B�6)=�(+2)1>O;:;1�,/=�1�*-,/29E_F�HI*71�:�VL(�O;1>=�:;,/2)*7.0B�:�=�k/,/*71�3^B�29%�H_F¾�ghF#j
=�B S &?(�O;&9(�=�:;1�=	6?:�2?*-,W.�B�(+2)=�1�:�M

\ B�:;8Q,R=�]

SVCXPRT *
svctcp_create(sock, send_buf_size, recv_buf_size)
    int sock;
    u_int send_buf_size, recv_buf_size;

%�&)1>=�:;,/2)*7.�B�:;='(+*-,R*�*7B�O;(+,/=�1�3 S (+=	&9=�&)1>*7B�O;e1�=
sock

·
sock

O;,/2
k/1

RPC_ANYSOCK
jR(�2 S &)(+O�&9O;,/*71D,W2)1 S *7B�O;e1�=�(�*CO;:�1�,R=	1�3�MTghP

=�&)1D*7B�O�eo1�='(+*-2)B�=�k/B�6)2)3Z=�B>,WU�B�O;,/Uo%'H_FÀ.�B�:;=�j/=�&)(+*-:;B�6)=�(+2)1>kR(�2)30*
(+='=�B>,R2Q,/:;k/(+=�:;,/:;@5.0B�:�=7MX¥_1�O;,/6)*71D,/29E_F�HI=	&?,/='(+*-k/,/*71�3ZB�2
%�H_F¾�ghFÀ6)*71�*-kR6)PYP�1�:;1�3ZgY¾�³Dj/@#B�69O;,/29*7.�1�O;(�P�@A=	&?1>*7(+<�1>B�P?=�&)1>*71�2?3
l
send_buf_size

m),/2?3^:;1�O;1�(+V#1 l
recv_buf_size

m?k/6?PYP�1�:;*#·
V#,/U+6)1�*CB�P)¶W(+2)3�(+O�,R=	1D=�&),/=�*76)(+=	,/kRU�1D3�1�P�,/6)U+=�* S (�U+UkR1>O;&)B�*71�2¤MX³D2O;B�89.�U+1�=	(+B�2)j/=�&)1

xp_sock
P�(�1�U+3ZB�P)=�&)1>O;:;1�,/=�1�3

SVCXPRT*7=�:;6)O;=�6):;1>(+*-=�&)1D=	:;,/2?*�.0B�:�=�´ *-*7B�O;e1�=�2)6)89k/1�:Åj/,/2?3^=�&)1
xp_portP�(�1�U+3ZB�P)=�&)1>O;:;1�,/=�1�3

SVCXPRT
*7=�:;6)O;=�6):;1>(+*-=�&)1D=�:;,/2)*7.�B�:;=�´ *-.�B�:;=

2)6?8QkR1�:;MXgnP?=	&?1>.�:;B�O;1�3�6):;1DPY,R(�U+*7j/=�&)(+*-:;B�6)=�(+2)1D:;1�=	6?:�2?*
NULL

M



�)���G�h���)�?���h���������������L���®� �o�?�;�0�)���������������o >�#���w�L� p�q/r/s�t u¯v�u�s�y/z�{)|0}°~���z�z's��/��vxr/��u��$�-�

! Ç�����	��
�������	�����������������
��� ��!	"�"#�$�

svcudp_create
%'&)(+*-:;B�6)=�(+2)1DO�:;1�,/=�1�*C,/2QEGF'HI*71�:;V#(+O�1D=�:;,/2)*7.�B�:;='k/,/*71�3ZB�29²5KDF¾�ghF#j
=	B S &)(�O;&9(+=':;1�=�6):;2)*-,W.�B�(+2)=�1�:;M

¸W¹)ºw»[¼Ù³>29*7@#*7=�1�8Q*C=�&),/='O;,/29&?B�U�3ZB�2)U+@56?.^=�B ± ¬>k/@#=�1�*CB�P
1�2?O�B�301�3^3�,R=	,Rj/@#B�6QO;,/2?2)B�='6)*71D=�&)(+*-=�:;,/2)*7.�B�:;='P�B�:_.�:;B�O;1�3�6):;1�*
=�&),R=',/O;O;1�.�='U+,/:;`#1>,/:;`#6)891�2)=�*CB�:_:;1�=	6?:;2QU+,/:;`#1>:;1�*76)U+=�*#M

\ B�:;89,/=7]

SVCXPRT *
svcudp_create(sock)
    int sock;

%'&)1D=�:�,R2)*7.�B�:;='(+*-,/*7*7B�O;(�,R=	1�3 S (�=�&9=	&?1>*7B�O;e1�=
sock

·
sock

O;,/29kR1
RPC_ANYSOCK

j/(+2 S &?(�O;&9O;,/*71D,i2?1 S *7B�O;e1�='(+*-O;:;1�,/=�1�3[MXghP)=�&)1
*7B�O�eo1�='(+*-2)B�=�k/B�6)2)3Z=�B>,WU�B�O;,/U²AKDFÀ.�B�:;=	j/=�&)(+*C:�B�6?=	(+2)1Dk/(+2)3�*-(+='=�B
,/29,/:;k/(�=�:;,/:;@5.0B�:�=7MX³>29O;B�89.�U�1�=�(+B�2)j/=�&)1

xp_sock
P�(+1�U�3ZB�P)=�&)1

O;:�1�,R=	1�3
SVCXPRT

*7=�:;6)O;=�6):;1>(+*-=�&)1D=�:�,R2)*7.�B�:;=�´ *C*�B�O;eo1�='2)6)89k/1�:ÅjR,/2)3
=	&?1

xp_port
P�(�1�U+3ZB�P)=�&)1>O;:;1�,/=�1�3

SVCXPRT
*�=�:;6)O;=�6):;1D(�*C=	&?1

=	:;,/2?*7.�B�:;=	´ *-.�B�:;='2)6?8QkR1�:;MTghP)=�&)1D:;B�6)=�(+2)1DPY,/(+U+*7j/(�=�:;1�=�6):;2)*
NULL

M

xdr_accepted_reply
%'&)(+*-:;B�6)=�(+2)1D(�*C6)*71�3ZPYB�:G3�1�*7O�:;(+k/(+2)`AE_F'HI891�*7*7,/`#1�*C1�4#=�1�:�2?,/U�U+@�MTgh=
(�*C6)*71�P�6)UP�B�:_6?*71�:�* S &)B S ,/2?='=�B>`L1�2)1�:;,/=�1>891�*7*7,/`#1�*C(�29=�&)1DE_F�H
*7=	@#U+1 S (+=�&)B�6)='6?*�(+2)`A=�&)1>EGF'HI.�,/O;e,R`#1�M

\ B�:;89,/=7]

xdr_accepted_reply(xdrs, ar)
    XDR *xdrs;
    struct accepted_reply *ar;

xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/89j/,/2)3

ar
.�B�(+2)=�*-=�B>=�&)1D*7=	:;6)O;=�6):;1D=	&?,/=

O;B�2)=�,/(�2?*-=�&)1>:;1�.�U+@A*7=	:;6)O;=�6):;1�M

xdr_array
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29,/:;:�,R@#*
,/2)3Z=	&?1�(�:GO�B�:;:;1�*7.�B�2)3�(+2)`A1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(�B�2?* M

\ B�:;89,/=7]

xdr_array(xdrs, arrp, sizep, maxsize, elsize,
elproc)
    XDR *xdrs;
    char **arrp;
    u_int *sizep, maxsize, elsize;
    xdrproc_t elproc;



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

! Ì �����	��
�������	��������������� �;
��� ��!	"�" �$�

xdrs
(+*-=�&)1�J>KDEI*7=	:;1�,/8NM

arrp
(�*C=	&?1>,/3�30:�1�*7*CB�P)=�&)1>.0B�(�2)=�1�:G=	B

=�&)1D,/:;:;,/@«M
sizep

(�*C=�&)1>,R3�3�:;1�*7*-B�P)=�&)1D1�U+1�891�2)='O;B�6)2)=�B�P)=�&)1
,R:�:;,/@)·«=	&?(�*C1�U�1�891�2)=�O�B�6?2)='O;,/2)2?B�='1�4#O;1�1�3

maxsize
MX%'&)1

elsize.0,/:;,/8Q1�=�1�:G(�*C=�&)1D*7(�<�1 l (+29k/@#=�1�*7m)B�P)1�,/O;&9B�P)=�&)1D,/:;:;,/@#´ *-1�U+1�8Q1�2?=	*7j
,R2)3

elproc
(�*C,/2AJ>KDEIP�(�U+=�1�:_=�&),/=�=	:;,/2?*7U�,/=�1�*Ck/1�= S 1�1�29=�&)1DHIPYB�:;8

B�P?=	&?1>,/:;:;,/@A1�U�1�891�2)=�*C,/2)3Z=�&)1�(�:G1�4#=�1�:�2?,/U:;1�.�:;1�*71�2)=�,/=�(�B�2dMTghP)=�&)1
:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(�=�:;1�=	6?:;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

xdr_authdes_cred
%�&)(+*-:;B�6)=�(+2)1>*71�:;(+,/U+(�<�1�*�¾�3�1�*71�:;(�,/U+(+<�1�*-,/2

authdes_cred
*7=	:;6)O;=�6):;1�M

%�&)1>O;U+(+1�2)='*7(+3�1>6)*71�*C=�&)(�*C.�:;B�O;1�3�6):;1>=�B>*71�:;(+,/U+(�<�1D,iO;:;1�3�1�2)=�(+,/U
*7=�:;6)O;=�6):;1>=�BDk/1>.�,/*7*71�3Z=�B>=�&)1>*71�:;V#1�:;MX%'&?1>*71�:;V#1�:G*7(�3�1D6)*71�*C=	&?(�*
.0:�B�O;1�3�6?:�1D=�B>3�1�*71�:;(+,/U�(+<�1>,/2

authdes_cred
*7=	:;6)O;=�6):;1DPY:;B�8µ,

O;U+(+1�2)=7M

\ B�:;8Q,R=�]

bool_t
xdr_authdes_cred(xdrs, cred)
    XDR *xdrs;
    struct authdes_cred *cred;

xdrs
(+*-=�&)1�J>KDEI*7=	:;1�,/8NM

cred
(�*C=�&)1

authdes_cred
*7=�:;6)O;=�6):;1�M

xdr_authdes_verf
%�&)(+*-:;B�6)=�(+2)1>*71�:;(+,/U+(�<�1�*�¾�3�1�*71�:;(�,/U+(+<�1�*-,/2

authdes_verf
*7=	:;6)O;=�6):;1�M

%�&)1>O;U+(+1�2)='*7(+3�1>6)*71�*C(�=�=	BD3�1�*71�:;(�,RU�(+<�1>,WV#1�:;(�P�(+O;,/=	(+B�29*7=	:;6?O�=�6):;1DPY:;B�8
=�&)1D*71�:;V#1�:;MT%�&)1>*71�:;V#1�:G8Q,R@56)*71D=�&)1>:;B�6)=�(+2)1D=	BD*71�:;(�,RU�(+<�1>,
V#1�:;(+P�(�O;,/=�(+B�2Q*7=�:;6)O;=�6):;1>=�B>kR1>.�,/*7*71�3Z=�B>=�&)1>O;U+(�1�2?=�M

\ B�:;8Q,R=�]

bool_t
xdr_authdes_verf(xdrs, verf)
    register XDR *xdrs;
    register struct authdes_verf *verf;

xdrs
(+*-=�&)1�J>KDEI*7=	:;1�,/8NM

verf
.�B�(�2?=	*C=�B>,WK>aGbc,/6)=�&)1�2)=�(+O;,/=	(+B�2

V#1�:;(+P�(�1�:;M

xdr_authunix_parms
%�&)(+*-:;B�6)=�(�2?1>3�1�*7O;:;(�kR1�*-²A¦5ghH_³DbcO�:;1�3�1�2?=	(+,/U+*-1�4#=�1�:;2),/U+U+@«MXgh='(+*
6?*71�PY6)UoPYB�:G6)*71�:;* S &)B S ,/2)='=�BD`#1�2)1�:;,/=�1D=	&?1�*71>O;:;1�3�1�2)=�(+,/U+* S (�=�&)B�6?=6?*7(�2)`A=�&)1DE_F'HI,R6)=�&)1�2)=�(�O;,/=�(+B�29.�,/O;e,/`#1�M

\ B�:;8Q,R=�]

xdr_authunix_parms(xdrs, aupp)
    XDR *xdrs;
    struct authunix_parms *aupp;



�)���G�h���)�?���h���������������L���®� �o�?�;�0�)���������������o >�#���w�L� p�q/r/s�t u¯v�u�s�y/z�{)|0}°~���z�z's��/��vxr/��u��$�-�

! Ï�����	��
�������	�����������������
��� ��!	"�"#�$�

xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/89j/,/2)3

aupp
.0B�(�2)=�*C=	BD=�&)1>*7=�:;6)O;=�6):;1>=�&),/=

O;B�2)=�,/(�2?*-=�&)1>²A¦AgnHG³>bc,/6?=	&?1�2)=�(�O;,/=�(+B�2Q.�,R:�,R8Q1�=�1�:;*#M

xdr_bool
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(�VL1>=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2¥_B�B�U+1�,/2)* l HI(+2)=�1�`#1�:;*7m)*7.�1�O;(+PY(+1�3Zk/@

bp
,/2)3Z=	&?1�(�:G1�4#=�1�:�2?,/U

:;1�.�:;1�*�1�2?=	,R=	(+B�2)* l
xdrs

mhMXÚÛ&)1�291�2)O;B�3�(+2)`A3�,/=�,/j/=�&)(+*-P�(�U+=�1�:
.�:;B�3�6)O;1�*-V#,RU�6)1�*CB�P)1�(+=�&)1�:½ÆXB�:G¶©MXgnP?=	&?1>:;B�6)=�(+2)1D*76)O;O�1�1�30*7j/(�=
:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

\ B�:;89,/=7]
xdr_bool(xdrs, bp)
    XDR *xdrs;
    bool_t *bp;

xdr_bytes
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29O�B�6?2)=�1�3
k/@#=�1>*7=�:;(�2?`#*-,/2)3Z=�&)1�(+:_1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(+B�2)* l

xdrs
mhM

\ B�:;89,/=7]

xdr_bytes(xdrs, sp, sizep, maxsize)
    XDR *xdrs;
    char **sp;
    u_int *sizep, maxsize;

xdrs
(+*-=�&)1�J>KDEI*7=�:;1�,/8NM

sp
(+*-=�&)1D,/3�3�:;1�*7*CB�P)=�&)1>*7=�:;(+2)`5.�B�(+2)=�1�:;M

%'&)1DU�1�2?`#=	&9B�P)=�&)1D*7=�:�(+2)`A(+*-U+B�O�,R=	1�3Z,/=�,/3�3�:;1�*7*
sizep

·�*7=�:;(�2?`#*
O;,/2)2)B�=�k/1DU�B�2)`#1�:G=�&),/2

maxsize
MTghP)=�&)1D:;B�6)=�(+2)1>*76?O�O;1�1�3�*7j/(+=

:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

xdr_callhdr
%'&)(+*-:;B�6)=�(+2)1D3�1�*7O�:;(+k/1�*CE_F'HI&)1�,R3�1�:;*-,/*7*7B�O;(+,/=�1�3 S (�=�&9891�*7*7,/`#1�*
1�4#=�1�:�2?,/U�U+@«MXgh='(+*C6)*71�PY6?UP�B�:_6)*71�:;* S &?B S ,/2)=�=	BD`#1�2)1�:;,/=�1D891�*7*7,/`#1
&)1�,/3�1�:;*-(+29=�&)1>EGF'HI*7=�@#U+1 S (�=�&)B�6?='6)*7(+2)`A=	&?1>E_F�HI.�,/O;e,/`#1�M

\ B�:;89,/=7]

void
xdr_callhdr(xdrs, chdr)
    XDR *xdrs;
    struct rpc_msg *chdr;

xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/89j/,/2)3

chdr
.0B�(�2)=�*C=	BD=�&)1>*7=�:;6)O;=�6):;1>=�&),/=

O;B�2)=�,/(�2?*-=�&)1DO�,RU�U&?1�,/3�1�:_3�,R=	,ÔM

xdr_callmsg
%'&)(+*-:;B�6)=�(+2)1>301�*�O;:;(+k/1�*-EGF'HI891�*7*7,/`#1�*-1�4#=�1�:;2),/U+U+@«MXgh=�(�*C6)*71�P�6)UP�B�:
6)*71�:;* S &)B S ,/2)=�=�B>`#1�2)1�:;,/=�1D891�*7*7,/`#1�*-(+29=	&?1>EGF'HI*7=�@#U�1 S (�=�&)B�6)=6)*7(�2?`5=�&)1DE_F�HI.�,/O;e,/`#1�M



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

! � �����	��
�������	��������������� �;
��� ��!	"�" �$�

\ B�:;8Q,R=�]

xdr_callmsg(xdrs, cmsg)
    XDR *xdrs;
    struct rpc_msg *cmsg;

xdrs
(+*-=�&)1�J>KDEI*7=�:�1�,R8QjR,/2)3

cmsg
.�B�(+2)=�*-=�B>=�&)1D*7=�:�6?O;=	6?:�1D=�&),/=

O;B�2)=�,/(+2)*C=	&?1>O;,/U+U891�*7*7,/`#1>30,/=�,©M

xdr_char
%�&)(+*-:;B�6)=�(�2?1>(+*-,WPY(+U+=	1�:G.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
O;&),R:�,RO�=�1�:;* l

cp
m),/2)3Z=�&)1�(+:_1�4#=�1�:;2),/Uo:�1�.0:�1�*71�2?=	,R=	(+B�2)* l

xdrs
mhMXghP)=�&)1

:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(�=�:;1�=	6?:;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

\ B�:;8Q,R=�]

xdr_char(xdrs, cp)
    XDR *xdrs;
    char *cp;

%�&)(+*-89,/O;:;B>(+2)V#B�e1�*C=�&)1>3�1�*7=�:;B�@A:�B�6?=	(+2)1D,/*7*7B�O;(�,/=�1�3 S (+=�&9=	&?1ØJDK>E
*7=�:;1�,/8

xdrs
MXK>1�*7=�:;6)O;=�(�B�296)*76),RU�U+@A(�2)V#B�U+V#1�*CPY:;1�1�(+2)`A.�:;(�V#,/=�1D3�,/=�,

*7=�:;6)O;=�6):;1�*-,/*7*7B�O;(+,/=�1�3 S (�=�&9=�&)1>*7=�:;1�,/8NM

xdr_destroy \ B�:;8Q,R=�]

void
xdr_destroy(xdrs)
    XDR *xdrs;

²A*7(+2)`
xdrs

,/P�=�1�:
xdr_destroy

(+*-(+2)V#B�eo1�3^.0:�B�306)O;1�*-6)2?3�1�PY(+2)1�3
:;1�*76)U+=�*#M

xdr_double
%�&)(+*-:;B�6)=�(�2?1>(+*-,WPY(+U+=	1�:G.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
30B�6)k/U+1�ËY.�:;1�O;(+*7(�B�292?6)89k/1�:;* l

dp
m),/2)3Z=�&)1�(+:_1�4#=�1�:;2),/U

:;1�.�:;1�*71�2)=�,/=�(+B�2)* l
xdrs

mhMXghP)=�&)1>:;B�6?=	(+2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·
B�=�&)1�: S (�*71�jR(�=�:�1�=�6):;2)*C¶©M

\ B�:;8Q,R=�]

xdr_double(xdrs, dp)
    XDR *xdrs;
    double *dp;

xdr_enum
%�&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=�1�:_.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
1�2?6)891�:�,R=	(+B�2)* l ,RO�=�6),RU�U+@A(�2)=�1�`#1�:;*7m)*7.�1�O;(+PY(+1�3Zk/@

ep
,/2)3Z=�&)1�(�:

1�4#=�1�:;2),/Uo:�1�.0:�1�*71�2?=	,R=	(+B�2)* l
xdrs

mhMXghP)=�&)1D:�B�6?=	(+2)1D*76)O;O;1�1�3�*7j/(+=
:;1�=�6):;2)*AÆ/·�B�=�&)1�: S (�*71�j/(+=�:�1�=�6):;2)*C¶©M
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\ B�:;89,/=7]

xdr_enum(xdrs, ep)
    XDR *xdrs;
    enum_t *ep;

xdr_float
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29H
PYU+B�,/=�(+2)`#ËY.0B�(�2)=�2)6?8Qk/1�:;* l

fp
m),R2)3^=�&)1�(+:_1�4L=	1�:;2),RU:;1�.�:;1�*�1�2?=	,R=	(+B�2)*

l
xdrs

mnMXghP)=�&)1D:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·�B�=�&)1�: S (+*71�j/(+=:;1�=	6?:�2?*-¶ÔM

\ B�:;89,/=7]

xdr_float(xdrs, fp)
    XDR *xdrs;
    float *fp;

xdr_getpos
%'&)(+*-89,/O;:;B>(+2)V#B�eo1�*-=�&)1D`#1�=	Ë�.�B�*7(+=�(�B�29:;B�6)=�(�2?1>,/*7*7B�O;(+,/=�1�3 S (�=�&9=�&)1
J>KDEI*7=	:;1�,/8

xdrs
M

\ B�:;89,/=7]

u_int
xdr_getpos(xdrs)
    XDR *xdrs;

%'&)1D:;B�6)=�(�2?1>:;1�=�6):;2)*C,/296)2)*7(+`#2)1�3Z(�2?=	1�`#1�:G=�&),/=�(�2)30(�O;,/=�1�*C=	&?1
.�B�*7(�=�(+B�29B�P)=�&)1ØJDK>EIkR@#=	1D*7=�:;1�,/8NM Ð 3�1�*7(+:;,/k/U+1>P�1�,/=�6):;1DB�P#J>KDE
*7=	:;1�,/89*C(�*-=�&),R='*7(�89.�U+1>,R:�(+=�&)891�=�(�O S B�:;e* S (+=	&9=�&)(+*-2)6)89k/1�:Åj
,/U�=�&)B�6?`#&9=	&?1ØJDK>EÊ*�=�:;1�,/8ª(�2?*7=	,/2?O;1�*-3�BD2)B�=�1�2)*76):;1D=	&?(�*#M

xdr_inline
%'&)(+*-89,/O;:;BD(�2?V#B�e1�*-=�&)1D(+2)U�(+2)1D:;B�6)=�(�2?1>,/*7*7B�O;(+,/=�1�3 S (+=	&9=�&)1�J>KDE
*7=	:;1�,/8

xdrs
M

¸W¹)ºw»[¼ÙgnP?=�&)1
xdr_inline

:�B�6?=	(+2)1DO;,/2)2)B�=�,/U+U�B�O;,/=�1D,
O;B�2)=�(+`#6)B�6)*C.�(+1�O;1DB�P),Wk/6)P�P�1�:Åj/(�=�8Q(+`#&)=':;1�=�6):;2

NULL
l ¶/mnM

%�&)1�:;1�PYB�:;1�jR=	&?1>k/1�&),RV#(�B�:GO;,/29V#,/:;@5,R8QB�2?`5*7=�:;1�,/8µ(+2)*7=�,/2)O;1�*#·
=�&)1D:;B�6)=�(+2)1>1�4L(�*7=�*CPYB�:G=	&?1>*7,/eo1>B�P?1�PYP�(+O�(+1�2)O;@�M

\ B�:;89,/=7]

inline_t*
xdr_inline(xdrs, len)
    XDR *xdrs;
    int_len;



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

!�! �����	��
�������	��������������� �;
��� ��!	"�" �$�

%�&)1D:�B�6?=	(+2)1D:;1�=�6):;2)*-,W.�B�(+2)=�1�:_=�BD,iO;B�2)=�(+`#6)B�6)*C.�(+1�O;1>B�P)=�&)1
*7=�:;1�,/89´ *Ck/6)P�P�1�:�·

len
(+*-=�&)1Dk/@#=�1DU�1�2)`#=�&9B�P)=�&)1D3�1�*7(+:;1�3^k/6?PYP�1�:;MX%'&)1

.0B�(�2)=�1�:_(+*-O;,/*7=�=	B
inline_t*

j S &)(�O;&9(+*
char*

B�29H_:;,/@AEG1�*71�,/:;O�&
*7@#*7=�1�89*#MT%�&)1>,R3�3�:;1�*7*-:;1�=�6):;2)1�3^(+*CO�,R*�=�=�B

long ¨ M

xdr_int
%�&)(+*-:;B�6)=�(�2?1>(+*-,WPY(+U+=	1�:G.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
(+2)=�1�`#1�:;* l

ip
m),/2)3Z=�&)1�(+:_1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(+B�2)* l

xdrs
mhMXghP)=�&)1

:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(�=�:;1�=	6?:;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

\ B�:;8Q,R=�]

xdr_int(xdrs, ip)
    XDR *xdrs;
    int *ip;

xdr_long
%�&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QHIU+B�2)`
(+2)=�1�`#1�:;* l

lp
m),/2)3Z=�&)1�(+:_1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(+B�2)* l

xdrs
mhMXghP)=�&)1

:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(�=�:;1�=	6?:;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

\ B�:;8Q,R=�]

xdr_long(xdrs, lp)
    XDR *xdrs;
    long *lp;

xdr_opaque
%�&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=	1�:G.�:;(�89(+=�(�V#1D=	&?,/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2P�(+4#1�3�Ë�*�(+<�1DB�.�,/¢/6)1D3�,/=�,i,R2)3^(+=�*-1�4#=�1�:;2),/Uo:�1�.0:�1�*71�2?=	,/=�(+B�2 l

xdrs
mhM

\ B�:;8Q,R=�]

xdr_opaque(xdrs, cp, cnt)
    XDR *xdrs;
    char *cp;
    u_int cnt;

cp
(+*C=	&?1>,/3�30:�1�*7*CB�P)=�&)1DB�.�,/¢/6)1DB�khÓ;1�O�=7·

cnt
(+*-(+=�*-*7(+<�1 l (+29k/@#=�1�*7mnM

ghP)=�&)1D:;B�6)=�(+2)1>*76?O�O;1�1�3�*7j/(+=�:�1�=�6):;2)*AÆ/·�B�=�&)1�: S (�*71�jR(�=�:;1�=	6?:�2?*-¶©M

xdr_opaque_auth
%�&)(+*-:;B�6)=�(�2?1>3�1�*7O;:;(+k/1�*-E_F�HI891�*�*7,R`#1�*-1�4#=�1�:;2),/U+U�@�MXgh='(+*C6)*71�PY6?UP�B�:
6?*71�:�* S &?B S ,/2)=�=	BD`#1�2)1�:;,/=�1D8Q1�*7*7,/`#1�*C(+2Q=�&)1DE_F�HI*7=	@LU�1 S (+=�&)B�6)=6?*7(�2)`A=�&)1DE_F'HI.�,RO�eo,/`#1�M

\ B�:;8Q,R=�]

xdr_opaque_auth(xdrs, ap)
    XDR *xdrs;
    struct opaque_auth *ap;
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xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/89j/,/2)3

ap
.�B�(+2)=�*-=�BD=	&?1>B�.�,/¢R6)1

,/6)=�&)1�2)=�(+O;,/=	(+B�29*7=�:�6?O;=	6?:�1�M

xdr_pmap
%'&)(+*-:;B�6)=�(+2)1>.�:;B�V#(+3�1�*-,R2Q1�4#=�1�:;2),/U3�1�*7O;:;(+.�=�(�B�29B�P).�,/:;,/891�=�1�:;*-=�B
V#,/:;(�B�6?*-.�B�:;=�89,/.Z.�:;B�O�1�306):;1�*#MTgh=�(�*C6)*71�PY6?UP�B�:_6)*71�:;* S &)B S ,/2)='=�B`#1�2)1�:;,/=�1>=�&)1�*71D.�,/:;,/891�=�1�:�* S (�=�&)B�6)=�6)*7(�2?`5=�&)1

pmap
(�2)=�1�:;P�,/O;1�M

\ B�:;89,/=7]

xdr_pmap(xdrs, regs)
    XDR *xdrs;
    struct pmap *regs;

xdrs
(+*-=�&)1�J>KDEI*7=�:�1�,R8QjR,/2)3

regs
.�B�(+2)=�*-=�BD=	&?1>*7=�:;6)O;=	6?:�1

=�&),R='O;B�2)=�,/(�2?*-:;1�`#(+*7=	:;,/=�(+B�2Q(+2)P�B�:;89,/=�(�B�2¤M

xdr_pmaplist
%'&)(+*-:;B�6)=�(+2)1>301�*�O;:;(+k/1�*-,WU+(�*7='B�P).0B�:�=�8Q,R.�.�(�2?`#*-1�4#=�1�:;2),/U+U�@�MXgn=�(�*
6)*71�PY6?UP�B�:_6)*71�:;* S &)B S ,/2)=�=	BD`#1�2)1�:;,/=�1D=	&?1�*71>.�,R:�,R8Q1�=�1�:;* S (+=�&)B�6)=6)*7(�2?`A=	&?1

pmap
(+2)=�1�:;PY,/O;1�M

\ B�:;89,/=7]

xdr_pmaplist(xdrs, rp)
    XDR *xdrs;
    struct pmaplist **rp;

xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/89j/,/2)3

rp
(+*-,W.�B�(�2?=	1�:G=�B>=�&)1>,R:�:;,/@A=�&),/=

S (+U+U*7=	B�:;1D=	&?1 portmap 89,/.^1�2?=	:;(+1�*#M

xdr_pointer
%'&)(+*-:;B�6)=�(+2)1D=	:;,/2?*�U+,/=�1�*-,W.�B�(+2)=�1�:_=�B>,W.�B�*7*7(+k/U+@5:;1�O;6):;*7(�VL1>3�,/=�,
*7=	:;6)O;=�6):;1�MXgh='3�(+PYP�1�:;*-P�:;B�8

xdr_reference
(�29=�&),/=�(�=�O�,R2

*71�:�(+,/U+(+<Í1D,/2)3^3�1�*71�:;(+,/U+(�<�1>=�:;1�1�*-O;B�:;:;1�O�=�U+@«M

\ B�:;89,/=7]

xdr_pointer(xdrs, objpp, obj_size, xdr_obj)
    XDR *xdrs;
    char **objpp;
    u_int obj_size;
    xdrproc_t xdr_obj;

xdrs
(+*-=�&)1�J>KDEI*7=�:;1�,/89j

objpp
(+*-=�&)1D,/3�3�:;1�*7*-B�P?=	&?1>.�B�(+2)=�1�:Åj

obj_size
(+*C=	&?1>*7(+<�1>B�P?=	&?1>*7=�:;6)O;=�6):;1>=�B S &)(+O;& objpp

.�B�(+2)=�*7j
,/2)3

xdr_obj
(�*C,i.0B�(�2)=�1�:G=	BD,i*7=�:;6)O;=�6):;1>P�B�:_1�,/O;&93�,/=�,W=�@#.�1>=�&),/=

(�*C=	BDk/1>1�2?O�B�3�1�3ZB�:_3�1�O;B�3�1�3[M

xdr_reference
%'&)(+*-:;B�6)=�(+2)1>(+*-,W.�:�(+89(+=	(+V#1>=�&),R='.�:;B�V#(�3�1�*C.�B�(+2)=�1�:wËY3�1�:;1�P�1�:;1�2)O;(�2?`
S (+=�&)(+2Q*7=�:;6)O;=�6):;1�*#M
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\ B�:;8Q,R=�]

xdr_reference(xdrs, pp, size, proc)
    XDR *xdrs;
    char **pp;
    u_int size;
    xdrproc_t proc;

pp
(+*C=	&?1>,/3�30:�1�*7*CB�P)=�&)1D.�B�(�2?=	1�:Åj

size
(+*-=�&)1D*7(+<�1 l (+2QkR@#=	1�*7m?B�P)=�&)1

*7=�:;6)O;=�6):;1>=�B S &?(�O;& *pp
.�B�(+2)=�*�jR,/2)3

proc
(+*C,/2AJ>KDEI.�:;B�O;1�3�6):;1

=�&),R='PY(+U+=�1�:�*C=�&)1>*7=�:;6)O;=�6):;1>k/1�= S 1�1�2Q(+=�*-HIP�B�:;8µ,/2)3Z(+=	*C1�4#=�1�:�2?,/U
:;1�.�:;1�*71�2)=�,/=�(+B�2 l

xdrs
mhMXgnP?=�&)1>:;B�6?=	(+2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·

B�=�&)1�: S (�*71�jR(�=�:�1�=�6):;2)*C¶©M

xdr_rejected_reply
%�&)(+*-:;B�6)=�(�2?1>3�1�*7O;:;(�k/1�*CE_F'HI:;1�Ó;1�O�=�=	@#.01>891�*7*�,R`#1�*-1�4#=�1�:;2),/U+U�@�MTgh=
(+*C6)*71�PY6?UP�B�:_6)*71�:;* S &?B S ,/2)=�=�B>`#1�2?1�:�,R=	1D1�:;:;B�:_891�*7*7,/`#1�*C(�29=�&)1
EGF'HI*7=�@#U+1 S (�=�&)B�6)=�6)*7(�2?`5=�&)1DE_F'HI.�,RO�eo,/`#1�M

\ B�:;8Q,R=�]

xdr_rejected_reply(xdrs, rr)
    XDR *xdrs;
    struct rejected_reply *rr;

xdrs
(+*-=�&)1�J>KDEI*7=�:�1�,R8QjR,/2)3

rr
.�B�(�2?=	*C=�B>=�&)1>*7=�:;6)O;=�6):;1>=�&),/=

O;B�2)=�,/(+2)*C=	&?1>:;1�Ó�1�O;=�1�3^:;1�.�U+@5(+2)P�B�:;89,/=	(+B�2¤M

xdr_replymsg
%�&)(+*-:;B�6)=�(�2?1>3�1�*7O;:;(�k/1�*CE_F'HI,/O;O;1�.�='=�@#.�1D8Q1�*7*7,/`L1�*-1�4#=�1�:�2?,/U�U+@�MTgh=
(+*C6)*71�PY6?UP�B�:_6)*71�:;* S &?B S ,/2)=�=�B>`#1�2)1�:;,/=�1D891�*7*7,/`#1�*-(+29=�&)1DE_F�H
*7=�@#U+1 S (+=	&?B�6)='6)*7(+2)`A=	&?1>E_F�HI.�,/O;e,/`#1�M

\ B�:;8Q,R=�]

xdr_replymsg(xdrs, rmsg)
    XDR *xdrs;
    struct_rpc_msg *rmsg;

xdrs
(+*-=�&)1�J>KDEI*7=�:�1�,R8QjR,/2)3

rmsg
.�B�(+2)=�*-=�B>=�&)1D*7=�:�6?O;=	6?:�1D=�&),/=

O;B�2)=�,/(+2)*C=�&)1>:;1�.�U+@5891�*7*7,/`#1D(+2)PYB�:;89,/=�(+B�2¤M

xdr_setpos
%�&)(+*-89,/O;:;B>(+2)V#B�e1�*C=�&)1>*71�='.0B�*7(�=�(+B�2Q:;B�6)=�(+2)1D,/*7*7B�O�(+,/=�1�3 S (+=�&Q=�&)1
JDK>EI*7=�:;1�,/8

xdrs
M

¸W¹)ºw»[¼½gh='(+*-3�(+PYP�(+O;6)U�=�=�B>:;1�.�B�*7(+=	(+B�29*7B�8Q1D=�@#.�1�*-B�P#JDK>EI*7=�:;1�,/89*#·
=�&)1�:;1�P�B�:�1�jR=	&?(�*C:;B�6)=�(�2)1D89(�`#&?='P�,/(�U S (+=�&QB�2?1>=�@#.�1DB�P)*7=�:�1�,R8µ,/2)3
*76)O;O;1�1�3 S (+=�&9,/2)B�=�&)1�:;M
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\ B�:;89,/=7]

xdr_setpos(xdrs, pos)
    XDR *xdrs;
    u_int pos;

pos
(�*C,i.0B�*�(+=�(+B�2QV#,RU�6)1DB�k/=�,/(+2)1�3ZPY:;B�8

xdr_getpos
MXghP)=�&)1�J>KDE

*7=	:;1�,/8ªO;,/2QkR1>:;1�.�B�*7(+=�(�B�2)1�30j/=	&?(�*C:;B�6)=�(�2)1D:;1�=�6):;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=:;1�=	6?:�2?*-¶ÔM

xdr_short
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+89(�=�(+V#1>=�&),/=�=	:;,/2?*7U�,/=�1�*-kR1�= S 1�1�29HI*�&?B�:;=
(�2?=	1�`#1�:;* l

sp
m),/2?3^=�&)1�(+:_1�4#=�1�:;2),/Uo:;1�.�:;1�*�1�2?=	,R=	(+B�2)* l

xdrs
mhMXghP)=�&)1

:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·�B�=�&)1�: S (+*71�j/(+=':;1�=�6):;2)*C¶©M

\ B�:;89,/=7]

xdr_short(xdrs, sp)
    XDR *xdrs;
    short *sp;

xdr_string
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29H
*7=	:;(+2)`#*C,/2)3Z=	&?1�(�:GO�B�:;:;1�*7.�B�2)30(�2)`A1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(+B�2)* l

xdrs
mhM

\ B�:;89,/=7]

xdr_string(xdrs, sp, maxsize)
    XDR *xdrs;
    char **sp;
    u_int maxsize;

b©=�:;(�2)`L*-O;,/2)2)B�=�k/1DU�B�2?`#1�:_=�&),/2
maxsize

MT%�&)1
sp

.0,/:;,/891�=	1�:_(+*
=	&?1>,/303�:;1�*�*CB�P)=�&)1D*7=�:�(+2)`#´ *-.�B�(+2)=�1�:;MXgnP?=	&?1>:;B�6)=�(+2)1D*76)O;O�1�1�30*�jR(�=
:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

xdr_u_char
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29H
6)2)*7(+`#2)1�3ZO;&),/:;,/O;=�1�:;* l

cp
m),/2)3Z=�&)1�(+:_1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(�B�2?*

l
xdrs

mnMXghP)=�&)1D:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·�B�=�&)1�: S (+*71�j/(+=:;1�=	6?:�2?*-¶ÔM

\ B�:;89,/=7]

xdr_u_char(xdrs, cp)
    XDR *xdrs
    unsignedchar *cp;

xdr_u_int
%'&)(+*-:;B�6)=�(+2)1>(+*-,WP�(�U+=�1�:_.�:;(+8Q(+=�(+V#1>=�&),/='=�:;,/2)*7U+,/=�1�*-kR1�= S 1�1�29H
6)2)*7(+`#2)1�3Z(+2)=�1�`#1�:;* l

up
m?,/2)3Z=	&?1�(�:G1�4#=�1�:�2?,/U:;1�.�:;1�*71�2)=�,/=�(�B�2?*

l
xdrs

mnMXghP)=�&)1D:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*AÆ/·�B�=�&)1�: S (+*71�j/(+=:;1�=	6?:�2?*-¶ÔM



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

"�� �����	��
�������	��������������� �;
��� ��!	"�" �$�

\ B�:;8Q,R=�]

xdr_u_int(xdrs, up)
    XDR *xdrs;
    unsigned *up;

xdr_u_long
%�&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=�1�:_.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
6?2)*7(�`#2?1�3ZU�B�2)`A(+2)=�1�`#1�:;* l

ulp
m),/2)3Z=�&)1�(�:G1�4#=�1�:�2?,/U:;1�.�:;1�*71�2)=�,/=�(�B�2?*

l
xdrs

mhMXghP)=�&)1>:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*5ÆR·�B�=�&)1�: S (+*71�j/(+=:;1�=�6):;2)*C¶©M

\ B�:;8Q,R=�]

xdr_u_long(xdrs, ulp)
    XDR *xdrs;
    unsigned_long *ulp;

xdr_u_short
%�&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=�1�:_.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QH
6?2)*7(�`#2?1�3Z*7&)B�:;='(+2)=�1�`#1�:;* l

usp
m),R2)3Z=	&?1�(�:G1�4#=	1�:;2),RU:;1�.�:;1�*71�2)=�,/=�(�B�2)*

l
xdrs

mhMXghP)=�&)1>:;B�6)=�(+2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*5ÆR·�B�=�&)1�: S (+*71�j/(+=:;1�=�6):;2)*C¶©M

\ B�:;8Q,R=�]

xdr_u_short(xdrs, usp)
    XDR *xdrs;
    unsigned_short *usp;

xdr_union
%�&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=�1�:_.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2Q,
30(�*7O;:;(�89(+2),/=�1�3ZHI6)2)(+B�2Q,/2?3^(+=�*-O;B�:;:;1�*7.�B�2)3�(+2)`51�4#=�1�:;2),/U
:;1�.�:;1�*71�2)=�,/=�(+B�2 l

xdrs
mhM

\ B�:;8Q,R=�]

xdr_union(xdrs, dscmp, unp, choices, dfault)
    XDR *xdrs;
    int *dscmp;
    char *unp;
    struct xdr_discrim *choices;
    xdrproc_t dfault;



�)���G�h���)�?���h���������������L���®� �o�?�;�0�)���������������o >�#���w�L� p�q/r/s�t u¯v�u�s�y/z�{)|0}°~���z�z's��/��vxr/��u��$�-�

" Ç�����	��
�������	�����������������
��� ��!	"�"#�$�

%'&)1
dscmp

.�,R:�,R8Q1�=�1�:G(�*C=�&)1>,R3�3�:;1�*7*-B�P?=	&?1>6)2?(�B�2)´ *-3�(+*7O;:�(+89(+2),/2)=�j
,/2)3

unp
(+*-=�&)1D,/3�3�:;1�*7*CB�P)=�&)1D6)2)(+B�2¤MXghP)=�&)1D:�B�6?=	(+2)1D*76)O;O;1�1�3�*7j/(+=

:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:�2?*-¶©M choices .�B�(+2)=�*C=	BD,/29,/:;:;,/@AB�P
xdr_discrim

*�=�:;6)O;=�6):;1�*#MT%�&)(+*-,/:;:;,/@A8Q6?*7='k/1>=�1�:;89(�2?,/=�1�3 S (�=�&,/291�2)=�:;@5=�&),/=�O;B�2)=�,/(+2)*-,
NULL

.0:�B�O;1�3�6?:�1D.�B�(�2?=	1�:;MXghP)=�&)1
3�(�*7O;:;(+89(�2),R2)='3�B�1�*C2)B�='89,/=�O;&Q,R2)@51�2?=	:;@A*7.�1�O;(�P�(+1�3^(+29=	&?1

choicesU�(+*7=�j
dfault

.�B�(+2)=�*-=�B>=�&)1D3�1�P�,/6)U+=
xdr

:;B�6)=�(�2)1D=�B>6?*71�MTbÔ1�1>=�&)1
rpc/xdr.h

P�(�U+1DPYB�:GPY6?:;=	&?1�:_3�1�=�,/(+U�*#M

xdr_vector
%'&)(+*-:;B�6)=�(+2)1>(+*-,WPY(+U+=�1�:_.�:;(�89(+=�(�V#1D=�&),/='=�:;,/2)*7U+,/=�1�*-k/1�= S 1�1�2QV#1�O;=�B�:;*
,/2)3Z=	&?1�(�:GO;B�:�:;1�*7.�B�2)30(�2)`A1�4#=�1�:;2),/U:;1�.�:;1�*71�2)=�,/=�(+B�2)* l

xdrs
mhM

\ B�:;89,/=7]

bool_t
xdr_vector(xdrs, basep, nelem, elemsize,
xdr_elem)
    XDR *xdrs;
    char *basep;
    u_int nelem;
    u_int elemsize;
    xdrproc_t xdr_elem;

%'&)1
basep

.�,/:;,/891�=�1�:_(+*-,i.0B�(�2)=�1�:_=�BD=	&?1>V#1�O;=�B�:;M
nelem

(�*C=�&)1
2)6)89k/1�:_B�P?1�U�1�891�2)=�*C(�29=�&)1DV#1�O�=�B�:;M

elemsize
(�*C=�&)1D*7(�<�1DB�P)1�,/O;&

1�U�1�891�2)='(+29=	&?1>V#1�O;=�B�:;M
xdr_elem

(+*-,R25JDK>EIP�(+U�=�1�:G=	&?,/=
=	:;,/2?*7U�,/=�1�*Ck/1�= S 1�1�29=�&)1>V#1�O;=�B�:_1�U+1�891�2)=�*7´�HIPYB�:;8µ,R2)3^=�&)1�(+:
1�4#=�1�:�2?,/U:;1�.�:;1�*71�2)=�,/=�(�B�2 l

xdrs
mnMXghP)=�&)1D:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=

:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

xdr_void
%'&)(+*C:�B�6?=	(+2)1D,/U S ,R@#*-:;1�=�6):;2)*AÆ/M

\ B�:;89,/=7]

xdr_void()

xdr_wrapstring
%'&)(+*-:;B�6)=�(+2)1>(+*-,W.�:;(+89(�=�(+V#1>=�&),/=�O�,RU�U+*-=�&)1

xdr_stringl
xdrs

j
sp

j
MAXUNSIGNED

m):;B�6)=�(+2)1�·
MAXUNSIGNED

(+*-=�&)1
8Q,R4#(�896)8ªV#,/U+6)1DB�P),/296)2)*7(+`#2)1�3  Æ�Ë�k/(+='(+2)=�1�`#1�:;M
xdr_wrapstring

=�:�,R2)*7U�,R=	1�*C2)6)U+U�Ë�=�1�:;8Q(+2),R=	1�3Z*7=�:�(+2)`#*C=�B>B�:_P�:;B�8
1�4#=�1�:�2?,/U0:;1�.�:;1�*71�2)=�,/=�(+B�2¤M

\ B�:;89,/=7]

bool_t
xdr_wrapstring(xdrs, cpp)
        XDR *xdrs;
        char **cpp;



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

" Ì �����	��
�������	��������������� �;
��� ��!	"�" �$�

xdrs
(+*-=�&)1�J>KDEI*7=�:�1�,R8QjR,/2)3

cpp
(+*C=	&?1>,/3�30:�1�*7*CB�P)=�&)1D.�B�(�2?=	1�:

=�BD=	&?1>*7=�:;(�2)`)M

xdrmem_create
%�&)(+*-:;B�6)=�(+2)1>(+2)(+=�(�,/U+(+<�1�*-=�&)1�J>KDEÈ*7=�:;1�,/8µB�k¯Ó�1�O;='=�B S &)(+O;& xdrs.0B�(�2)=�*#M

\ B�:;8Q,R=�]

void
xdrmem_create(xdrs, addr, size, op)
    XDR *xdrs;
    char *addr;
    u_int size;
    enum xdr_op op;

%�&)1>*7=�:;1�,/89´ *C3�,/=�,W(�* S :;(+=	=�1�29=�B>B�:G:�1�,R3^P�:;B�8µ,WO;&)6)2)efB�P)891�89B�:�@
,R='U�B�O;,/=�(+B�2

addr
·�=	&?1>891�89B�:;@5U+1�2)`#=�&9O�,R2QO;B�2)*7(+*7='B�P),W89,/4#(+8Q6?8

B�P
size

kR@#=�1�* MX%�&)1
op

.�,/:;,/891�=�1�:_3�1�=�1�:;89(�2?1�*-=�&)1>3�(+:;1�O;=	(+B�29B�P)=	&?1
JDK>EI*7=�:;1�,/8 l

xdrs
mh·�=�&)1D3�(�:;1�O;=�(+B�2QO;,/29k/1

XDR_ENCODE
j

XDR_DECODE
j/B�:

XDR_FREE
M

xdrrec_create
%�&)(+*-:;B�6)=�(+2)1>(+2)(+=�(�,/U+(+<�1�*-=�&)1�J>KDEÈ*7=�:;1�,/8µB�k¯Ó�1�O;='=�B S &)(+O;& xdrs.0B�(�2)=�*#M

¸W¹)ºw»[¼½%'&)(+*'JDK>EI*7=�:;1�,/8µ(+8Q.�U+1�891�2)=�*-,/29(+2)=�1�:�891�3�(+,/=�1>:;1�O;B�:;3
*7=�:;1�,/8NMT%'&?1�:�1�P�B�:;1�j/,/3�3�(+=�(�B�2),RUk/@#=�1�*-(+2Q=�&)1D*�=�:;1�,/8µ.0:�B�V#(+3�1
:;1�O;B�:;3^k/B�6?2)3�,/:;@A(�2)P�B�:;89,/=�(�B�2dM

\ B�:;8Q,R=�]

void
xdrrec_create(xdrs, sendsize, recvsize, handle,
readit, writeit)
    XDR *xdrs;
    u_int sendsize, recvsize;
    char *handle;
    int (*readit)(), (*writeit)();



�)���G�h���)�?���h���������������L���®� �o�?�;�0�)���������������o >�#���w�L� p�q/r/s�t u¯v�u�s�y/z�{)|0}°~���z�z's��/��vxr/��u��$�-�

" Ï�����	��
�������	�����������������
��� ��!	"�"#�$�

%'&)1D*7=	:;1�,/89´ *-3�,/=�,W(+* S :;(�=�=�1�29=	BD,Wk/6)P�PY1�:GB�P)*7(+<�1
sendsize

·«,
V#,/U+6)1>B�P?¶i(+2)3�(+O;,/=�1�*-=�&),R='=�&)1D*7@#*7=	1�8ª*7&)B�6)U+3Z6)*71>,W*76)(+=�,/k/U+1
3�1�PY,R6)U�=7MX%'&?1>*7=�:;1�,/89´ *C3�,/=�,i(+*C:;1�,/3^P�:;B�8µ,Wk/6?PYP�1�:_B�P?*�(+<�1
recvsize

·�(+='=�B�B>O;,/29k/1D*71�='=�BD,i*76)(+=�,/k/U+1>301�PY,/6?U�=�k/@5.0,/*7*7(�2)`A,W¶
V#,/U+6)1�MXÚÛ&)1�29,W*7=	:;1�,/89´ *-B�6?=	.�6?='k/6?PYP�1�:G(�*CP�6)U�U+j

writeit()
(+*

O;,/U�U+1�3[MTb©(+89(�U+,/:;U�@wj S &)1�29,W*7=�:;1�,/89´ *C(�2).06)='k/6)P�P�1�:_(+*-1�89.�=�@wj
readit()

(+*CO�,RU�U+1�3[MX%'&)1Dk/1�&),RV#(�B�:GB�P)=�&)1�*71D= S BD:�B�6?=	(+2)1�*C(�**7(�89(+U�,R:_=�B>=�&),/='B�P?=	&?1>²A¦5ghH_³Db
read

lYÉ m),/2?3
write

l�É m)*7@#*7=�1�8
O;,/U�U+*7j/1�4#O;1�.�='=�&),/=

handle
(+*-.�,R*7*�1�3Z,/*C=	&?1>P�(�:;*7='.�,R:�,R8Q1�=�1�:G=	BD=�&)1

²5¦AghH_³Dbc:�B�6?=	(+2)1�*#MX%'&)1DO;,/U+U�1�:G8Q6?*7='*71�='=�&)1�J>KDEI*7=	:;1�,/89´ *
opPY(+1�U+3[M

xdrrec_endofrecord
%'&)(+*-:;B�6)=�(+2)1DO;,/2QkR1>(+2)V#B�e1�3ZB�2)U+@AB�2Q*7=�:;1�,/89*-O;:;1�,/=�1�3Zk/@
xdrrec_create

M

\ B�:;89,/=7]

xdrrec_endofrecord(xdrs, sendnow)
    XDR *xdrs;
    int sendnow;

xdrs
(+*C=	&?1ØJDK>EI*7=�:;1�,/8NMX%'&)1D3�,/=�,W(�29=�&)1DB�6)=�.�6)='kR6)PYP�1�:G(�*

8Q,R:�eo1�3^,/*C,iO;B�89.�U�1�=�1�3Z:;1�O�B�:;3[·�(+P
sendnow

(+*-2)B�2)<�1�:;B�j/=�&)1DB�6)=�.�6)=
k/6)P�PY1�:G(�*CB�.�=�(+B�2),/U+U�@ S :;(+=�=	1�29B�6?=�MXghP)=�&)1D:;B�6)=�(�2)1D*76)O;O;1�1�3�*7j/(+=
:;1�=	6?:�2?*5Æ/·«B�=	&?1�: S (+*71�j/(�=�:;1�=	6?:;2)*-¶©M

xdrrec_eof
%'&)(+*C:�B�6?=	(+2)1DO;,/29k/1D(�2)V#B�eo1�3ZB�2)U�@AB�29*7=�:;1�,/89* l

xdrs
m)O;:�1�,R=	1�3Zk/@

xdrrec_create
MX%'&)(+*-:;B�6)=�(+2)1D:;1�=	6?:�2?*5ÆX(+P)2)BD89B�:�1D(+2).�6)=�(�*C(+2

=	&?1>kR6)PYP�1�:G,/PY=�1�:G=	&?1>:;1�*7=�B�P)=�&)1DO�6?:�:;1�2)=�:;1�O;B�:�3Z&?,/*-k/1�1�2
O;B�2)*76)891�3[M

\ B�:;89,/=7]

xdrrec_eof(xdrs)
    XDR *xdrs;
    int empty;

xdrrec_skiprecord
%'&)(+*C:�B�6?=	(+2)1DO;,/29k/1D(�2)VLB�e1�3ZB�2)U�@AB�29*7=�:;1�,/89* l

xdrs
m)O;:�1�,R=	1�3Zk/@

xdrrec_create
MTgh='=�1�U�U+*-=�&)1�J>KDEI(�89.�U+1�891�2)=�,/=�(�B�29=�&),/='=�&)1D:;1�*�=

B�P)=�&)1>O;6):;:;1�2)=�:;1�O�B�:;3Z(+2Q=�&)1D*7=�:�1�,R8Q´ *C(�2?.�6)=�k/6)P�PY1�:G*7&)B�6)U+3Zk/1
3�(�*7O;,/:;3�1�3�MTghP)=�&)1D:�B�6?=	(+2)1D*76)O;O;1�1�3�*7j/(+=':;1�=�6):;2)*5Æ/·«B�=	&?1�: S (+*71�j/(�=:;1�=	6?:�2?*-¶ÔM

\ B�:;89,/=7]

xdrrec_skiprecord(xdrs)
    XDR *xdrs;



p�qRr/s�t�uwvxu's�yLz'{o|}�~_��z�z�s��/��v�r/��u��$�G� �)�w�G�h���)�?���h���������������L����� �)�?�;�0�)���������w�����o >�L���w�L�

" � �����	��
�������	��������������� �;
��� ��!	"�" �$�

xdrstdio_create
%�&)(+*-:;B�6)=�(+2)1>(+2)(+=�(�,/U+(+<�1�*-=�&)1�J>KDEÈ*7=�:;1�,/8µB�k¯Ó�1�O;='=�B S &)(+O;& xdrs.0B�(�2)=�*#M

¸W¹)ºw»[¼½%'&?1>3�1�*7=�:;B�@5:;B�6)=�(+2)1>,R*7*7B�O�(+,/=�1�3 S (+=�&5JDK>EI*7=�:;1�,/89*
O;,/U+U�*

flush
l k/@A6)*7(+2)`

fflush
j/*71�1

fclose
l� m�m)B�29=�&)1DP�(+U�1

*7=�:;1�,/89j/k/6)='2?1�V#1�:
close

l k/@A6?*�(+2)`
close

l�É mYmhM

\ B�:;8Q,R=�]

void
xdrstdio_create(xdrs, file, op)
    XDR *xdrs;
    FILE *file;
    enum xdr_op op;

%�&)1ØJDK>EI*7=�:;1�,/8µ3�,R=	,W(+* S :�(+=�=�1�2Q=�B>B�:G:;1�,/3^P�:;B�8µ=�&)1>*7=�:;1�,/8µP�(+U�1
*7.�1�O;(+P�(�1�3Zk/@

file
MT%�&)1

op
.�,R:�,R8Q1�=�1�:_3�1�=�1�:;89(�2)1�*C=	&?1>3�(�:;1�O;=�(+B�2

B�P?=	&?1ØJDK>EI*7=�:;1�,/8 l
XDR_ENCODE

j
XDR_DECODE

j/B�:
XDR_FREE

mhM

xprt_register
Ð PY=�1�:GE_F'HI*71�:;V#(+O;1>=�:;,/2)*7.�B�:;='&),R2)3�U+1�* l

xprt
m),/:;1>O;:;1�,/=�1�3�j/=�&)1�@

*7&?B�6)U�3Zk/1D:�1�`L(�*7=�1�:;1�3 S (+=	&9=�&)1DE_F'HI*71�:;V#(+O;1>.�,/O;e,R`#1�MT%�&)(�*
:;B�6)=�(+2)1D8QB�30(�P�(�1�*C=�&)1>`#U+B�k/,/UoV#,/:;(�,/kRU�1

svc_fdset
MTb©1�:;V#(+O;1

(+89.�U+1�8Q1�2?=	1�:;*C3�B>2?B�='6)*76),/U+U+@52)1�1�3Z=�&)(+*-:;B�6)=�(+2)1�M

\ B�:�89,/=7]

void
xprt_register(xprt)
    SVCXPRT *xprt;

xprt_unregister
¥G1�PYB�:;1D,/29E_F�HI*71�:�V#(+O;1D=	:;,/2?*�.0B�:�=�&),/2)30U�1 l

xprt
m)(+*-3�1�*7=�:;B�@#1�3�j/(+=

*7&?B�6)U�3Zk/1D6)2):;1�`#(+*7=	1�:;1�3 S (�=�&9=�&)1>EGF'HI*71�:;V#(�O;1D.�,/O;e,/`#1�MX%'&?(�*
:;B�6)=�(+2)1D8QB�30(�P�(�1�*C=�&)1>`#U+B�k/,/UoV#,/:;(�,/kRU�1

svc_fdset
MTb©1�:;V#(+O;1

(+89.�U+1�8Q1�2?=	1�:;*C3�B>2?B�='6)*76),/U+U+@52)1�1�3Z=�&)(+*-:;B�6)=�(+2)1�M

\ B�:;8Q,R=�]

void
xprt_unregister(xprt)
    SVCXPRT *xprt;
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&�')(+*-,/.�.�0�132�(�46587�1)9�,/(+1)*-2�0�9�,/(+:+0�2;(+1)<�7�=�>?,/9�(+7�1?,/@/7�A)9B9�')0C2�,/9�,D9�'),E9
(+*-.F,/*G*G0�2;2�A3=�(+1)H6IKJ6LNMPOCQSR/TC,/9�,DUV1)58=8W$.�9�(�7�1?QS9�,/1)2F,/=82;X�TYUVQSZ�R
,E1)2\[Y0�=8@/0�=87�*-,EA)9�')0�1)9�(+5�,E9
(+7�1?,/1)2\]$,/:+(�2F,/9
(+7�1_^

&�')0Y58:+(+0�1)9B7�<),`=80�>a7�9�0C.�=87�5�0�2FA)=80Y>?(�Hb')9BcC,/1)9B9�7Y(+2�0�1)9�(+<dW6(+9
*G0�:+<),/*
(+9B(+*e(�2�0�139
(+<�(�0�2\7�1?,`IKJ6LNMPOCQf*�Wb*�9�0�>g^hLN1a9�')(+*-58,/*G0�RE9
'30Y]$,/:+A)0C7�<
9�')0C58=�0�2F0�1)9�(�,/:+i *-2�(+*G58=�(+>?(+1),/1)9B7�<3,/1?jPkBMl>?0�*G*G,/H$0C(�*

AUTH_UNIX
^

&�')0C@/W$9�0�*-7�<)9�')0C58=�0�2F0�1)9�(�,/:+i *-*G9�=8(�13HK0�135�7�2F0Y9�')0C<�7�:�:+7�cC(�1)H6XnmYTCjPZ
*G9�=8A)589�A)=80�o

struct auth_unix {
    unsigned    stamp;
    string      machinename[255];
    unsigned    uid;
    unsigned    gid;
    unsigned    gids[10];
};

&�')0
stamp

]$,/:+A)0C(�*e,/1?,/=8@/(+9�=�,E=�W6LNTp9�'),/9�9
'30Y58,/:+:�0�=V>?,/58')(+1)0Y58,/1
H$0�130�=8,/9
0�^

machinename
(+*-9�')0C1),/>?0C7�<)9�')0C5�,E:�:+0�=�i *->?,/58')(+1)0

X�*GA)58'?,/*
krypton

Zq^
uid

(+*-9�')0C58,/:+:�0�=�i *e0�<d<�0�589�(�]$0CA)*G0�=VLqT\^
gid

(�*
9�')0C58,/:�:+0�=�i *-0�<�<�0�5�9�(+]$0CH$=�7�A3.;LNT\^

gids
(+*-,`587�A)1)9�0�2\,/=8=8,/W67�<)H$=87�A).�*

9�'),E9B587�1)9�,/(+1a9�')0C58,/:�:+0�=P,E*-,`>a0�>?@/0�=8^h&B')0C]$0�=8(+<d(+0�=P9�'),/9
,E5�587�>?.�,/13(�0�*e9
'30Y58=80�2�0�1)9�(+,/:+*-*G')7�A):+2\@/0

AUTH_NULL
^

&�')0C]$,/:�A30Y7�<)9�')0C2�(+*G5�=8(+>?(�13,/9�0Y7�<)9�')0C=80�*G.�7�1)*G0Y]$0�=8(+<�(�0�=V=�0�580�(+]$0�2\(�1
9�')0C=80�.�:+WK>?0�*G*G,/H$0C<d=87�>r9�')0C*G0�=8]$0�=P58,/1?@/0

AUTH_NULL
7�=

AUTH_SHORT̂
hLN1?9
'30Y58,/*G0C7�<

AUTH_SHORT
R/9�')0Y@EW$9
0�*e7�<)9�')0

=80�*G.�7�13*�0C]$0�=8(+<d(+0�=�i *-*G9�=8(�13HK0�135�7�2F0Y,/1
auth_opaque

*G9�=8A)589
A3=80�^
&�')(+*-130�c

auth_opaque
*G9�=�A35�9�A)=80C58,/1?@/0Y.�,E*�*G0�2\9�7Y9�')0C*G0�=8]$0�=

(+1)*G9�0�,/2\7�<)9�')0C7�=8(�H$(+1),/:
AUTH_UNIX

58=80�2�0�1)9�(�,E:�*$^h&B')0C*G0�=�]b0�=Ps�0�0�.�*
,`58,/58')0C9�'),/9B>?,/.F*-*G')7�=89�'),/1)2

auth_opaque
*G9�=8A)589�A)=80�*-X�.�,/*G*G0�2

@E,/58st@/WKcC,/W67�<),/1
AUTH_SHORTu *G9�W$:+0Y=80�*G.�7�13*G0Y]$0�=8(+<d(+0�=8Z)9�7Y9�')07�=8(+H$(+1),/:�58=80�2�0�1)9�(+,/:�*e7�<)9�')0Y58,/:+:+0�=8^v&�')0C5�,E:�:+0�=P58,/1?*G,/]$0C1)0�9�cC7�=�s

@E,/1)2�cC(�2�9�'?,/1)2\*G0�=8]$0�=PMVkBIw58W$58:+0�*-@/W6A)*G(+1)H69
'30Y1)0�cx5�=80�2�0�139
(+,/:+*$^

yxzx{E|~}p�
�C�t�b���-�t�$�����C�$���C�
�B�+�
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&�')0C*�0�=8]$0�=V58,/1?<�:�A3*�'?9�')0C*G')7�=89�'),/132
auth_opaque

*G9�=8A)589�A)=80Y,/9
,/13WK9�(+>a0�^hLN<)9�')(+*-'),/.F.�0�1)*GR/9�')0YjVkBMl>?0�*G*G,/H$0C(�*e=80�»�0�589�0�2;@E0�5�,EA)*G0
7�<3,/1?,/A)9�')0�1)9�(+5�,E9
(+7�1?0�=8=87�=8^h&B')0C=80�,/*G7�1?<d7�=V9�')0C<d,E(�:+A)=80C(�*
AUTH_REJECTEDCRED

^½¼�9B9�')(+*-.�7�(+1)9�R/W$7�A?>?(�H$'39BcY,E1)9B9�7Y9�=8WK9�')0
7�=8(+H$(�13,/:

AUTH_UNIX
58=80�2�0�1)9�(+,/:�*$^

¾¿')0�1?W$7�A?A)*G0CTCUPQf,/A39
'30�1)9�(�58,/9�(+7�1)R/9�')0C,/A)9�')0�139
(+58,/9�(�7�1?,E1)2
]$,/:+(+2�,/9�(�7�1?2�,/9�,`0�4$58'),/1)H$0�2\cY(+9�'a0�,E5�'?jVkBMl58,/:�:�,E1)2;=80�.�:+W6@/0�587�>a0
>?,/=8s�0�2�:+WK>?7�=80C5�7�>?.�:+0�4)^h¾À'30�1a,`58:+(�0�1)9�5�'37�7�*G0�*-9�7YA)*G0CTYUVQ
,/A39
'30�1)9�(�58,/9�(+7�1)R/(+9B>?A)*G9B>?,/s�0C,D58,/:+:�9�7

authdes_create
9�7C@/A)(+:�2

,`TYUVQf,/A)9�')0�1)9�(+58,/9�(�7�1?*G9�=8A)589
A3=�0�^h&�')0YTCUPQf,/A39
'30�1)9�(�58,/9�(+7�1
*G9�=8A)589�A)=80Y'),E*-9�')0C<�7�:�:+7�cY(+1)H6<�7�=8>Áo

typedef struct {
        struct  opaque_auth     ah_cred;
        struct  opaque_auth     ah_verf;
        union   des_block       ah_key;
        struct auth_ops {
                void    (*ah_nextverf)();
                int     (*ah_marshal)();        /* nextverf & serialize */
                int     (*ah_validate)();       /* validate verifier */
                int     (*ah_refresh)();        /* refresh credentials */
                void    (*ah_destroy)();        /* destroy this structure
*/
        } *ah_ops;
        caddr_t ah_private;
} AUTH;

&�')0Y<�(+=�*G9�<d(+0�:+2;(+1?9�')0
AUTH

*G9�=8A)589
A3=80Y(+*
ah_cred

^v&�')(+*-(+*-9�')0
,/A39
'30�1)9�(�58,/9�(+7�1a'3,/1)2�:+0Y58=80�2�0�1)9�(+,/:�<�(�0�:+2ÃÂ�(+9B587�1)9�,/(+1)*e9�')0
(+1)<�7�=�>?,/9�(+7�1?9
'30Y58:+(�0�1)9�cY(+:+:�.�=87�]$(�2�0C9�')0Y*G0�=8]$0�=V<d7�=V,/A)9�')0�1)9�(+5�,E9
(+7�1_^
&�')0Y*G0�587�1)2\<�(�0�:+2\(�1?9�')0

AUTH
*�9�=8A)589�A)=80C(�*

ah_verf
^h&B')(+*e(�*e9�')0

,/A39
'30�1)9�(�58,/9�(+7�1a'3,/1)2�:+0Y]$0�=8(+<�(�58,/9�(+7�1a<�(+0�:�2 Â�(�9�587�1)9�,/(�13*-9�')0
(+1)<�7�=�>?,/9�(+7�1a9�')0C*G0�=8]$0�=PcC(�:+:�=80�9�A)=81a9�7C9
'30Y58:�(+0�1)9�9
7C.�=87�]$0Y(+9�*
(+2�0�1)9�(+9
WÄ^hÅP7�9�'?7�<)9�')0�*G0C<d(+0�:+2�*-,/=80C7�<)9�W$.�0

opaque_auth
^½¼Æ1

opaque_auth
*G9�=8A)589�A)=80Y'3,/*-9�')0C<�7�:�:+7�cY(+1)H6<�7�=8>Áo

struct opaque_auth {
        enum_t  oa_flavor;              /* flavor of auth */
        caddr_t oa_base;                /* address of more auth stuff */
        u_int   oa_length;              /* not to exceed MAX_AUTH_BYTES */
};

ÇxÈg�
�C�t�$�t�-���b�����Y�b���Y�
� �ÊÉ
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&�')0
oa_flavor

<�(�0�:+2\*G.�0�58(�<�(�0�*e9�')0Y9�W$.�0C7�<),/A39
'30�1)9�(�58,/9�(+7�1a7�=
]$,E:�(+2�,/9�(+7�1a@E0�(�1)H62�7�1)0�^hLN9B58,/1?9�,/s�0C9�')0Y]b,/:�A30

AUTH_NONE
R

AUTH_UNIX
R
AUTH_SHORT

R/7�=
AUTH_DES

^
&�')0

oa_base
<�(+0�:�2\(+*-,`.�7�(+1)9�0�=P9�7Y*G.�0�58(+<�(�5V2�,/9�,D@E0�(�1)H6A)*G0�2\<d7�=

,EA)9�')0�1)9�(�58,/9�(+7�1?7�=P]$,/:+(+2�,/9�(�7�1½^hLq1?9�')0C58,/*G0Y7�<
AUTH_DES

R/9�')0
ah_cred.oa_base

<d(+0�:+2;(+*eA)1)A)*G0�2�RE@/A)9�9
'30
ah_verf.oa_base<�(+0�:�2\.�7�(+1)9�*-9�7Y,/1?,/=80�,`9
'3,/9B587�1)9�,/(+1)*-,/1?0�1)58=8W$.�9�0�2\9
(+>?0Y*G9�,/>?.

<�(+:�:+0�2\(�1?@/W69�')0Y*G0�=8]$0�=V,/1)2\58')0�58s�0�2\@/WK9�')0C58:�(+0�1)9G^
&�')0

oa_length
<�(�0�:+2\*G.�0�58(�<�(+0�*-9�')0C1)A)>?@/0�=P7�<32�,/9�,`@/W$9�0�*-9�7YcC')(+58'

9�')0
oa_base

<d(+0�:+2;.�7�(+1)9�*$^
&�')0C9
'3(�=82\<d(+0�:+2;7�<39
'30

AUTH
*G9
=8A)589�A)=80C(�*e5�,E:�:+0�2

ah_key
R/9�')0

,EA)9�')0�1)9�(�58,/9�(+7�1?'),/1)2F:�0Cs�0�W�^h&B')(+*-<�(+0�:�2\587�1)9�,/(+1)*-,`TCUPQfs�0�W6A)*G0�2
<�7�=V9
'30Y2�A3=�,E9
(+7�1?7�<)9�')0

AUTH
*G9�=8A)589�A)=80�^h&B')0

ah_key
<�(�0�:+2\(�*e7�<

9�W$.�0
 union des_block

R/cC')(+58'?(�*e*G.�0�58(�<�(+0�2\,/*-<�7�:+:�7�cC*$o

union des_block {
        struct {
#ifdef CRAY
                word64 both;
#else
                u_long high;
                u_long low;
#endif
        } key;
        char c[8];
};
typedef union des_block des_block;

&�')0
des_block

(+*-,`A)13(�7�1?7�<3ÌD@EW$9
0�*GREcY')(+58'?587�1)*G9�(�9�A)9�0C9
'30YTCUPQ
*G0�*G*G(+7�1?s�0�W�^h&B')(+*e*�0�*G*G(+7�1?s�0�W60�4$(�*G9�*e7�1):+WK<�7�=P9�')0C2�A)=8,/9�(+7�1?7�<)9�')0
AUTH

*G9�=8A)589�A)=80�R/cY'3(�58'?(+*-137Y:+7�1)H$0�=V9�'),/1?9�')0C2�A)=8,/9�(�7�1?7�<39
'30
CLIENT

*G9
=8A)589�A)=80CcY(+9�'?cY')(+58'?9�')(�*
AUTH

*G9�=8A)589�A)=80Y(+*-,E*G*�7�58(+,/9�0�2Ã^
&3W$.�(+58,/:�:+WÍR/,`1)0�c

CLIENT
*G9
=8A35�9�A)=80C(�*eH$0�1)0�=8,/9�0�2;0�,E5�'?9�(�>?0C9�')0

58:+(+0�1)9 u *G(+2�0Y,E.�.�:+(�58,/9�(+7�1a(+*-0�4b0�5�A39
0�2 ^v&�')A)*GR/,`1)0�cpTCUPQfs�0�W6(�*
H$0�130�=8,/9
0�2\0�,/58'?9�(�>?0C9�')0Y,/.F.�:�(+58,/9�(�7�1?(+*-=8A)1½^v&�')(+*-TCUPQf*G0�*G*G(�7�1
sº0�WK(+*-130�]$0�=P*G0�1)9�,/58=87�*�*e9�')0C1)0�9�cY7�=8st(�1?(+9�*-.�:+,/(+1?<d7�=8>g^hLq13*G9
0�,E2�R
(+9B(+*e*�0�139B7�1):+W6,/<d9�0�=P(+9B'3,/*-@/0�0�1?0�1)58=8W$.�9�0�2\,/*-.F,/=89B7�<)9�')0
ah_private

2F,/9
,ER/2�0�*G5�=8(+@/0�2\@/0�:�7�ch^
&�')0

des_block
A)13(�7�1?587�1)9�,/(+1)*-,`587�1)2�(+9�(+7�1),/:�587�>?.�(+:�,/9�(+7�1

*G9�,/9�0�>?0�1)9G^h&B')(+*e(�*e1)0�580�*G*G,/=8WK@E0�5�,EA)*G0�R/7�1?,`MP=8,/W6jP0�*G0�,/=858'
*GW$*G9�0�>?R/,`:+7�1)HK]b,/:�A30Y587�1)*G(+*G9�*-7�<)Î/Ï`@/(+9�*$^hOY1?>?7�*G9B7�9�')0�=V>a,E5�'3(�1)0�*
9�'),E9B=8A)1?*G0�58A)=80CjPkBMVR/,`:+7�1)H6]$,/:�A30Y587�1)*G(+*G9�*-7�<37�1):�W6Ð/Ñ`@/(+9�*$^h&B')A3*GR
9�7C>a,E(�139
,/(+1?587�1)*G(�*G9�0�1)58W©R/9�')0Cs�0�WK.F7�=�9�(+7�1?7�<)9�')0YA31)(+7�1a(+*-2F0�5�:+,/=80�2
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,`*G9�=�A3589
A3=�0C9�'),/9B587�1)9�,/(+1)*e7�1)0C0�:�0�>?0�1)9�7�<)9
Wb.�0YcC7�=82�Î/Ï`7�1a9�')0
MV=�,EWKjV0�*�0�,E=�58'?*GW$*G9�0�>g^v&�')0YcC7�=82�Î/Ï`9
Wb.�0Y(+*-2�0�<�(+1)0�2\(�1?9�')0
<rpc/types.h>

<d(+:�0�RE,/1)2\(�9�(�*e>a0�=80�:+WK,`Î/Ï u @/(+9B0�1)9�(+9�WK9�'),/9�,/:�:+7�cC*9�')0CA)*G0�=P9�7C,/2�2�=80�*G*-9�')0C')(+H$'a7�=V:�7�cxÐ/ÑD@E(�9�*e7�<)(�9�*G0�.�,/=8,/9�0�:�W�^
&�')0

ah_key
<d(+0�:�2\7�<39
'30

AUTH
*G9
=8A35�9�A)=80C(�*e58A)=8=80�1)9�:�W6A)*G0�2\7�1):+W

cC')0�1?.�0�=8<d7�=8>?(+1)HKTCUPQf,/A39
'30�1)9�(�58,/9�(+7�1a,E1)2;]b,/:�(+2�,/9�(+7�1_^hÒB7�=P7�9�')0�=
9�W$.�0�*e7�<),/A)9�')0�139
(+58,/9�(�7�13R/(�9�*e587�1)9�0�1)9�*-,/=80CA)1)2�0�<�(+1)0�2Ã^
&�')0Y130�4$9B<�(�0�:+2\(�1?9�')0

AUTH
*G9�=8A)589�A)=80Y(+*-9�')0

ah_ops
<�(+0�:�2�REcY')(+58'?(+*

,`.�7�(+1)9�0�=P9�7Y,`*G9�=8A)589
A3=�0C9�'),/9�5�7�139
,E(�1)*e<dA31)589�(�7�1?.�7�(+1)9�0�=8*-*G.�0�58(+<d(+5
9�7Y9�')0C,/A)9�')0�139
(+58,/9�(�7�1?>?0�9�')7�2Ã^h&B')0C<dA31)589
(+7�1)*e.�7�(+1)9�0�2;9�7C,/=80
0�1)A3>a0�=8,/9�0�2\(�1?9�')0

AUTH
*�9�=8A)589�A)=80C,/1)2\(�135�:+A)2�0C<�A)1)589�(�7�13*-9�7YHb0�9

9�')0C1)0�4$9B]$0�=8(+<d(+0�=ÓR/9�7Y>?,/=8*G'),/:�X�H$0�1)0�=8,/9�0�Z)58=80�2�0�1)9�(�,E:�*GR/9�7Y]$,E:�(+2�,/9�0
58=80�2�0�1)9�(+,/:�*GR/9�7Y=80�<�=80�*G'a58=80�2�0�1)9�(+,/:+*�R/,E1)2;9�7Y2F0�*G9
=87�W65�=80�2�0�139
(+,/:+*$^
&�')0Y:+,/*G9B<�(+0�:�2\(+1?9
'30

AUTH
*G9
=8A35�9�A)=80C(�*e9�')0

ah_private
<d(+0�:+2�R

cC')(+5�'?(+*-,`H$0�1)0�=8(+5P.�7�(+1)9�0�=P9�7Y2F,/9�,D*G.�0�58(+<d(+5P9�7C9
'30Y,/A39
'30�1)9�(�58,/9�(+7�1
>?0�9�')7�2Ã^hLN1a9�')0C58,/*G0C7�<)TYUVQf,/A)9�')0�1)9�(+58,/9�(�7�1)RE9
'30

ah_private<�(�0�:+2\.�7�(�139
*e9�7Y,`*G9
=8A)589�A)=80C7�<)9
Wb.�0
ad_private

^hIK*G0�=8*e*G')7�A):+2\1)7�9
>?,/1)(+.�A):+,/9�0Y9�')0C2�,/9�,`cY(+9�')(+1a9�')(+*e*G9
=8A)589�A)=80�^h&B')0C587�1)9�0�1)9�*-7�<)9�')0
*G9�=8A)589�A)=80Y,/=80C2�0�*G58=�(+@/0�2\,/*-<�7�:+:�7�cC*$Â�9�')(+*-2�0�*G58=8(+.�9
(+7�1?(+*-7�1):+WK<�7�=
(+1)<�7�=�>?,/9�(+7�1),/:�.FA)=8.�7�*G0�*$^

/*
 * This struct is pointed to by the ah_private field of an “AUTH *”
 * when doing DES authentication.   */
struct ad_private {
        char *ad_fullname;              /* client’s full name */
        u_int ad_fullnamelen;           /* length of name, rounded up */
        char *ad_servername;            /* server’s full name */
        u_int ad_servernamelen;         /* length of name, rounded up */
        u_int ad_window;                /* client specified window */
        bool_t ad_dosync;               /* synchronize? */
        struct sockaddr ad_syncaddr;    /* remote host to synch with */
        struct timeval ad_timediff;     /* server’s time – client’s time
*/
        u_long ad_nickname;             /* server’s nickname for client */
        struct authdes_cred ad_cred;    /* storage for credential */
        struct authdes_verf ad_verf;    /* storage for verifier */
        struct timeval ad_time-stamp;   /* time-stamp sent */
        des_block ad_xkey;              /* encrypted conversation key */
};

&�')(�*e*G9�=�A35�9�A)=80C587�1)*G9
(+9�A)9�0�*-9�')0C,/A)9�')0�1)9�(+58,/9�(�7�1?2�,/9�,`9
'3,/9B,/589�A),/:+:�W
(+*-*G0�1)9�,/58=87�*G*-9�')0C1)0�9�cY7�=8s�^
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&�')0C<d(+=8*G9B<�7�A)=P<�(+0�:�2�*e7�<)9�')0C*G9
=8A)589�A)=80C,/=80Y:+,/=8H$0�:+WK*G0�:+< u 0�4$.�:+,/1),E9
7�=8W�^
ad_fullname

,E1)2
ad_servername

,/=80C*G9
=8(+1)H$*e9�'),/9B587�1)9�,/(+1?9
'30
58:+(+0�1)9�i *e1),/>?0Y,E1)2;9�')0C*G0�=8]$0�=�i *-1),/>?0�R/=80�*G.�0�589
(+]$0�:+WÄ^h&�')0
ad_fullnamelen

,/1)2
ad_servernamelen

<d(+0�:+2�*-,E=�0C9�')0
:+0�1)H$9�')*e7�<)9�')0�*G0C58:�(+0�1)9B,E1)2\*G0�=�]$0�=V1),/>?0�*GR/=87�A)1)2F0�2;A3.;9�7C,
>?A):+9�(+.�:�0C7�<)ÏD@/Wb9
0�*$^
&�')0

ad_window
<�(�0�:+2\(+*-,/1?A)13*G(�H$1)0�2\(+1)9�0�H$0�=P9�'),E9B587�1)9�,/(+1)*e9
'30

2FA)=8,/9�(�7�1?X�(�1?*G0�587�1)2�*GZ37�<)9�')0C5�=80�2�0�139
(+,/:+*$^hÅPW6'),/]$(+1)H6,`*G>a,E:�:
2FA)=8,/9�(�7�1?2�A)=8(+1)H6cY')(+58'?9�')0Y,/A39
'30�1)9�(�58,/9�(+7�1?5�=80�2�0�139
(+,/:+*-,/=80C]$,/:+(�2FR
9�')0C58:�(+0�1)9B.F=�7�9�0�589�*-(+9�*G0�:�<)<�=87�>r>?,/:+(�58(+7�A)*-A3*�0�=8*ecY')7C>?(�H$'39
(+1)9�0�=8580�.�9B9�')0�*G0Y58=80�2�0�1)9�(�,E:�*-,/132;,/9�9�0�>a.F9 9�7Y=80�9�=8,/1)*G>?(+9B9
'30�>Ô:+,/9�0�=8^
LN<)*GA35�'?,`*G58')0�>?0YcC0�=80YA)*G0�2FR/9
'30Y*G0�=8]$0�=PcC7�A):+2\2�0�9�0�5�9�9�'),/9B9�')0
58=80�2�0�1)9�(+,/:+*-'),/2\0�4$.�(+=80�2;,E1)2;cC7�A):+2\2�0�1)WK9�')0C=80�Õ/A)0�*G9G^
&�')0

ad_window
<�(�0�:+2;(+*e9
,/sº0�1a2�(+=80�589�:�W6<d=87�>r9�')0C*G0�587�1)2

.F,/=8,/>?0�9
0�=V.�,/*G*G0�2;7�1?9�')0
authdes_create

5�,E:�:�^hÒB7�=V9
'3(�*e=80�,/*G7�1)R
W$7�A?*G')7�A3:�2\.�,/*G*e,D=80�:+,/9�(+]$0�:�W6*G>?,/:�:º1)A)>?@/0�=ÓR/.�0�=8'),E.�*-ÎEÖ/R/,/*e9
'3(�*
.F,/=8,/>?0�9
0�=�^
&�')0

ad_dosync
<�(�0�:+2\(�*e,`<d:+,/H69
'3,/9B(+1)2�(+58,/9�0�*-cC')0�9�')0�=P9�')0C*G0�=8]$0�=

,E1)2;58:+(+0�1)9BcC,/1)9B9�7C*GW$1)58')=87�1)(+×�0C9�')0�(+=P587�1)580�.�9�*-7�<):+7�58,/:�9�(+>a0�^
TC7�(+1)H69
'3(�*e0�1)*GA)=80�*e9
'3,/9B9�')0C58:�(+0�1)9�,/1)2\*G0�=8]$0�=P,/H$=80�0C7�1?9�')0Y0�132;7�<
9�')0C0�<�<d0�589�(�]b0Y:+(�<�0�9�(�>?0C7�<),D58=80�2�0�1)9�(+,/:�^vØ`7�cC0�]$0�=�RE*GW$1)58')=87�1)(+×�(+1)H
58:+(+0�1)9B,/1)2\*G0�=8]$0�=P(+*-,`1)7�139
=8(+]$(+,/:�.�=87�580�2�A)=80C,/1)2\(�*e1)7�9
=80�587�>?>?0�1)2�0�2Ã^hLN1)*G9�0�,/2�R/58:+(�0�139
*e,/1)2\*G0�=8]$0�=8*-*G')7�A3:�2\=8A)1?,/1
,E.�.�:+(�58,/9�(+7�1a*GA35�'?,/*

ntpd
X�Ì/ZdREcY')(+58'?(�>?.�:+0�>?0�1)9�*-9�')0CJK0�9�cC7�=�s

&Ã(�>?0CkB=87�9�7�587�:
^hÅPW6=8A)1)1)(+1)H
ntpd

R/A)*G0�=8*e,/=80Y,/*G*GA3=�0�2\9�'),/9�9�')0
587�1)580�.�9�7�<)58A)=8=80�1)9B9�(+>a0C7�1?9
'30�(�=V:�7�58,/:º>a,/58'3(�1)0C(+*-0�*G*G0�1)9�(+,/:�:+W69
'30
*G,E>a0�R/,E9B:+0�,/*G9B<�7�=PTCUPQf,/A)9�')0�139
(+58,/9�(�7�1?.�A3=�.F7�*G0�*�RE,/*-9�')0C58A)=8=80�1)9
9�(+>?0Y7�1?9
'30Y*G0�=8]$0�=8^vLN<)9�')0C9�')(+=�2\,/=8H$A)>?0�1)9�9
7C9�')0
authdes_create

58,/:�:º(�*e1)7�9
NULL

RE9
'30
ad_dosync

<d(+0�:�2\(+*-*G0�9B9�7
TRUE

^
&�')0

ad_syncaddr
<d(+0�:�2\(+*-,`.�7�(+1)9�0�=P9�7Y9�')0C,/2�2�=80�*G*e7�<)9�')0Y'37�*G9

cC(+9
'?cC')7�>Ù9
7C*GW$1)58')=87�1)(+×�0�^h&B')(+*e]$,/:�A30YcC,/*e.�,/*G*G0�2\(�1?,/*e9�')0
9�')(+=82;.F,/=8,/>?0�9
0�=P7�<)9�')0

authdes_create
58,/:+:�^½¼�H$,/(+1)R/W$7�A?*G')7�A3:�2

*G0�9B9�')(+*-.�,E=�,E>a0�9�0�=P9�7
NULL

^
&�')0

ad_timediff
<d(+0�:+2;(+*-,

timeval
*G9�=8A)589�A)=80�R/cC')(�58'?(+*-2F0�<d(+1)0�2

(+1?9�')0
sys/time.h

<�(�:+0�^hLN9B587�1)9�,/(+1)*-9�')0C2�(+<�<d0�=80�1)580C@/0�9�cY0�0�1
*G0�=8]$0�=V9
(+>?0Y,/132;58:+(�0�139B9�(�>?0�R/,/1)2\(+9B(+*-A)*G0�2\,/*-.F,/=89B7�<)9�')0
*GW$135�'3=87�1)(�×�,/9�(+7�1?>?0�58'),/1)(+*G>g^
&�')0

ad_nickname
<d(+0�:+2;(+*e,/1

 unsigned long
]$,/:+A)0C9�'),/9B9�')0

58:+(+0�1)9B,/1)2\*G0�=8]$0�=PA)*G0C9�7Y*G.�0�0�2\A).\]$,/:�(+2�,/9�(+7�1?,/<d9�0�=P(+1)(+9�(�,E:
]$,E:�(+2�,/9�(+7�1a'),E*-587�>a.F:�0�9�0�2Ã^vUV*G*G0�1)9�(�,/:+:+WÍRE9
'30Y58:+(�0�1)9�*G.�0�58(�<�(+0�*-(+1?9
'30
ad_cred

<�(+0�:�2\X�2�0�*G58=�(+@/0�2\@/0�:+7�cYZ3cY')0�9�')0�=V,`Ú
<�A):+:�1),/>?0�Û�7�=P,
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Ú�1)(+58s�1),/>?0�ÛB(+*-@/0�(+1)H6A)*G0�2\<�7�=P9�')0C58=80�2�0�1)9�(�,E:�*$^h¾¿')0�1?,`<�A):�:º1),/>?0
(+*-@E0�(�1)H6A)*G0�2�RE9
'30Y*G0�=8]$0�=P>?A)*G9�H$7C9
'3=�7�A3H$'?9
'30Y58,/:+58A):�,E9
(+7�1)*
1)0�580�*G*G,/=8W69
7C.�=87�2�A)580Y(+1)<�7�=8>?,/9�(�7�1?9�'),/9B,/:+:+7�cY*e9�')0Y58:+(�0�139B9�7
]$,/:+(+2�,/9�0Y587�1)<�(�2F0�1)9�:�W69
'30Y*G0�=8]$0�=�i *-(+2�0�1)9�(+9�WÄ^½¼�<�9�0�=P9�')(+*-(+*e2�7�1)0�R/9�')0
58:+(�0�1)9�58,/1?*G.�0�58(�<�W69
'3,/9�R/<d=87�>Ù9
'30�1a7�13R/,`1)(�58s�13,/>?0Y58=80�2�0�1)9�(+,/:�58,/1
@/0CA)*G0�2Ã^h&B')(+*e9
0�:+:+*-9�')0C*G0�=�]b0�=P9�'),/9B9�')0�=80C(�*e1)7C1)0�0�2\9
7C58,/:+5�A3:�,/9�0
*GA)58'?587�>?.�:�0�46]$,/:+(+2�,/9�(�7�1?(+1)<�7�=�>?,/9�(+7�1?<d7�=V9
'30Y*G0�=8]$0�=P<�7�=V0�,/58'a,/132
0�]$0�=8W6jPk�Ml=�0�ÕEA)0�*G9�^hLN9B(+*e,D*G')7�=89�'),/132;>?0�58'),/13(�*G>Ù,/1),/:+7�H$7�A)*e9
7
9�')0

AUTH_SHORT
>?0�5�'3,/1)(+*G>rA)*G0�2\cY(+9�'aI6J6LqMVOYQf]$,/:+(+2�,/9�(+7�1_^

&�')0Y130�4$9B<�(�0�:+2\(�1?9�')0
ad_private

*G9�=�A3589
A3=�0C(+*-9�')0
ad_cred

<�(+0�:�2 ^
&�')(�*e(�*e,/1?0�:+0�>a0�139B7�<)9�W$.�0

 struct authdes_cred
REcY'3(�58'?(+*

2�0�*G58=8(+@/0�2�R/,/*e<d7�:+:+7�cY*$o

/*
 * A DES authentication credential
 */
struct authdes_cred {
        enum authdes_namekind adc_namekind;
        struct authdes_fullname adc_fullname;
        u_long adc_nickname;
};

&�')0
adc_namekind

<�(�0�:+2\9
,Es�0�*-0�(+9�')0�=P9�')0C]$,/:+A)0
ADN_FULLNAME7�=V9
'30Y]$,/:+A)0

ADN_NICKNAME
R/2�0�.�0�132�(�13HK7�1?cC')0�9�')0�=P7�=P137�9BÚ�=80�,/:�Û

]$,/:+(+2�,/9�(�7�1?(+*-@/0�(+1)H6=80�Õ/A)0�*G9�0�2Ã^
&�')0

adc_fullname
<�(+0�:�2�REcY')(+58'?(+*-,/1

authdes_fullname*G9�=8A)589�A)=80�R/:�7�7�sº*-:+(�sº0Y9�')(+*$o

/*
 * A fullname contains the network name of the client,
 * a conversation key and the window
 */
struct authdes_fullname {
        char *name;        /* network name of client, up to MAXNETNAMELEN
*/
        des_block key;     /* conversation key */
        u_long window;     /* associated window */
};

&�')0Y9�W$.�0�*e7�<),/:+:�<�(�0�:+2�*e9
'3,/9B'),E]$0Y9�')(+*-*G9�=8A)589�A)=80Y'3,/]$0Y,E:�=80�,/2�W6@/0�0�1
2�0�<�(+1)0�2Ã^
&�')0Y:+,/*G9B<�(+0�:�2\(+1?9
'30

authdes_cred
<d(+0�:+2\(�*

adc_nickname
R

cC')(+5�'?(+*�»8A)*G9�,/1?(�1)9�0�H$0�=V9
'3,/9B9�')0C58:�(+0�1)9�A)*G0�*-9�7C587�1)]$0�1)(+0�1)9�:�W
(+2�0�1)9�(+<dW69
'30Y*G0�=8]$0�=8^
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&�')0
ad_verf

<d(+0�:+2;7�<39
'30
ad_private

*G9�=8A)589�A)=80Y(+*-7�<)9�W$.�0
struct authdes_verf

R/cC')(+58'a(+*e2�0�*G58=�(+@/0�2�RE,/*-<�7�:+:�7�cC*$o

/*
 * A des authentication verifier
 */
struct authdes_verf {
        union {
                struct timeval adv_ctime;       /* clear time */
                des_block adv_xtime;            /* crypt time */
        } adv_time_u;
        u_long adv_int_u;
};

&�')(+*-(+*-9�')0C*G9
=8A)589�A)=80C9
'3,/9B9�')0C*G0�=�]$0�=V=80�9
A3=�13*-9�7Y9�')0C58:�(+0�1)9B9�7
.F=�7�]$0Y(+9�*-(�2�0�139
(+9�WÄ^h&�')0C<d(+=8*G9B<�(+0�:�2\(+*-,`A)13(�7�1?7�<3,

timeval*G9�=8A)589�A)=80Y,E1)2\,
des_block

*G9�=8A)589
A3=�0�RE@/7�9�'?7�<)cC')(�58'?587�1)9�,/(+1?Ì
@EW$9
0�*$^hLN9B(+*-587�1)]$0�1)(+0�1)9�<d7�=V9
'30Y*G0�=8]$0�=P9�7C2�0�58:�,/=80C9�')0Y*G9�=8A)589�A)=80Y9�')(+*
cC,/W©R/@/0�58,/A)*G0C(�9B>?A)*G9�0�1)58=8W$.�9B,`9
(+>?0Y*G9�,/>?.\,/1)2\,/1?(�1)9�0�H$0�=V,/*
.F,/=89B7�<)9�')0Y.F=�7�7�<37�<)(�2�0�139
(+9�WK(+9B*G0�1)2F*-9�7Y9�')0C58:�(+0�1)9G^h&B')0
adv_int_u long 

<�(�0�:+2;(+*-9�')0C(�139
0�Hb0�=P9�')0Y*G0�=8]$0�=P0�135�=8W$.F9
*$^
&�')0

ad_time-stamp
<�(�0�:+2\7�<)9�')0

ad_private
*G9�=�A3589
A3=�0C(+*

*G(+>?.�:+WK9�')0Y9�(+>?0Y,/9BcC')(+58'a9�')0C58:�(+0�1)9B58=80�,/9�0�2;9�')0C58=�0�2F0�1)9�(�,/:�^v&�')0
*G0�=8]$0�=PA3*G0�*-9�')(+*-9�7Y2�0�9�0�589B7�:+2;58=80�2�0�1)9�(+,/:�*e*G9
=8A35�9�A)=80�*$^
&�')0C:�,/*G9�<d(+0�:+2;7�<39
'30

ad_private
*G9�=8A)589�A)=80Y(+*e9
'30

ad_xkey
<�(�0�:+2�R

cC')(+58'a(+*-9�')0C0�1)58=8W$.�9�0�2;587�13]$0�=�*G,E9
(+7�1?s�0�WKHb0�1)0�=8,/9�0�2;@/W69�')0Y58:+(�0�139
,E1)2;*G0�139B9�7Y9�')0C*G0�=8]$0�=8^_¼Ü.�7�(+1)9�0�=P9�7Y9�')0C.�:+,/(+1a587�1)]$0�=8*G,/9�(+7�1?s�0�W
>?,/W6@/0C.�,/*G*G0�2\,/*-9�')0C<d7�A3=89
'?,/=8H$A)>?0�1)9�9�7Y9�')0

authdes_create58,/:+:�^vLN<)9�')(+*e.�7�(�139
0�=V(�*
NULL

R
authdes_create

H$0�1)0�=8,/9�0�*-,/132
0�135�=8W$.F9
*e,D.F*�0�A32�7 u =8,/132�7�>r587�1)]$0�=8*G,/9�(+7�1asº0�WK<�7�=P9�')0C5�:+(+0�1)9G^

¾¿'30�1?W$7�A?A)*G0Y[C0�=8@/0�=87�*e,/A)9�')0�1)9�(+5�,E9
(+7�1)RE9
'30Y,EA)9�')0�1)9�(�58,/9�(+7�1?,/1)2
]$,E:�(+2�,/9�(+7�1a2�,E9
,`0�4$58'),/1)Hb0�2;cC(�9�'?0�,/58'ajVkBMl58,/:+:�(�*e*G(�>?(+:�,E=P9�7Y9�'),/9
A3*G0�2;(+1?TYUVQf,/A)9�')0�1)9�(+58,/9�(�7�1_^½¼Æ1?jPkBMÝ5�:+(+0�1)9BA3*�(+1)H6[C0�=�@E0�=�7�*
,EA)9�')0�1)9�(�58,/9�(+7�1?>aA3*G9B>?,/s�0Y,`58,/:+:�9�7

authkerb_seccreate
9�7

@EA)(�:+2\,`[Y0�=8@/0�=87�*e,/A)9�')0�1)9�(+5�,E9
(+7�1?*G9�=�A35�9�A)=80�^h&B'30Y[C0�=8@/0�=87�*
,EA)9�')0�1)9�(�58,/9�(+7�1?*G9
=8A35�9�A)=80C'),/*e9�')0C<d7�:+:+7�cY(+1)H6<d7�=8>go

typedef struct_auth {
        struct  opaque_auth     ah_cred;
        struct  opaque_auth     ah_verf;
        union   des_block       ah_key;

Þ �VßBà6�-ß �Cá
�C�t�b���-�t�$�����C�$���C�
�B�ãâ
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        struct auth_ops {
                void    (*ah_nextverf)();
                int     (*ah_marshal)();        /* nextverf & serialize */
                int     (*ah_validate)();       /* validate verifier */
                int     (*ah_refresh)();        /* refresh credentials */
              void    (*ah_destroy)();        /* destroy this structure */
        } *ah_ops;
        caddr_t ah_private;
} AUTH;

&�')0Y<�(+=�*G9�<d(+0�:+2;(+1?9�')0
AUTH

*G9�=8A)589
A3=80Y(+*
ah_cred

^v&�')(+*-<�(�0�:+2
.�7�(+1)9�*-9�7C(�1)<�7�=8>?,/9�(�7�1?9�')0Y58:+(+0�1)9B*G0�1)2�*e9
'30Y*G0�=8]$0�=P9�7Y.F0�=�<�7�=8>
,/A39
'30�1)9�(�58,/9�(+7�1_^h&B')0C,/A)9�')0�1)9�(+58,/9�(�7�1?2�,/9�,`(+*-*G9�7�=80�2;(+1?,/1
authkerb_cred

*�9�=8A)589�A)=80�^
&�')0Y*G0�587�1)2\<�(�0�:+2\(�1?9�')0

AUTH
*G9
=8A)589�A)=80�R/,/:+*G7C7�<

struct
opaque_auth

R/(�*e9�')0
ah_verf

<�(+0�:�2Ã^h&B'3(�*e<d(+0�:+2;.�7�(+1)9�*e9
7
(+1)<�7�=�>?,/9�(+7�1?9
'30Y58:+(�0�139B*G0�1)2�*e9
7C9�')0C*�0�=8]$0�=V<d7�=V]$0�=8(�<�(+5�,E9
(+7�1_^h&B'30
]$0�=8(+<d(+58,/9�(�7�1?2�,/9�,`(+*-*G9�7�=80�2;(+1?,/1

authkerb_verf
*G9�=�A3589
A3=�0�^

ÅV7�9
'?7�<39
'30�*�0C<�(�0�:+2�*GR
ah_cred

,E1)2
ah_verf

R/,/=80Y7�<39
W$.F0
opaque_auth

^
¼Æ1

opaque_auth
*G9
=8A)589�A)=80C'),/*e9�')0Y<�7�:+:�7�cC(+1)HK<�7�=8>go

struct opaque_auth {
        enum_t  oa_flavor;              /* flavor of auth */
        caddr_t oa_base;                /* address of more auth stuff */
        u_int   oa_length;              /* not to exceed MAX_AUTH_BYTES */
};

&�')0
oa_flavor

<d(+0�:+2;*G.�0�58(+<�(�0�*e9
'30Y9�W$.�0C7�<),/A)9�')0�1)9�(+58,/9�(�7�1?7�=
]$,/:+(+2�,/9�(�7�1?@/0�(+1)H62�7�1)0�^hLN9B58,/1?9�,/s�0C9
'30Y]$,/:+A)0

AUTH_NONE
R

AUTH_UNIX
R
AUTH_SHORT

R
AUTH_DES

R/7�=
AUTH_KERB

^hÒB7�=
[C0�=8@/0�=87�*-jPk�MPR/9�')0

oa.flavor
<�(�0�:+2\(�*e*G0�9B9�7

AUTH_KERB
^

&�')0
oa_base

<�(�0�:+2\(�*e,`.�7�(�139
0�=V9�7Y*G.�0�58(+<d(+5P2�,E9
,`@/0�(+1)H6A)*G0�2;<�7�=
,/A39
'30�1)9�(�58,/9�(+7�1a7�=V]$0�=8(�<�(+5�,E9
(+7�1_^h&B'30

ah_cred.oa_base
<�(�0�:+2

.�7�(+1)9�*-9�7C,/1
authkerb_verf

*G9�=8A)589�A)=80�^v&�')0
authkerb_cred,/132

authkerb_verf
*G9
=8A35�9�A)=80�*e,/=80Y2�0�*G58=8(�@E0�2;,/<�9�0�=P9�')0

_ak_private
*G9�=8A)589
A3=�0�^

&�')0
oa_length

<d(+0�:+2;*G.F0�5�(+<�(�0�*e9�')0Y13A)>?@/0�=P7�<)2F,/9�,D@/W$9�0�*e9�7YcC')(+5�'
9�')0

oa_base
<d(+0�:�2\.�7�(+1)9�*$^
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&�')0C9
'3(�=82\<d(+0�:+2;7�<39
'30
AUTH

*G9
=8A)589�A)=80C(�*e5�,E:�:+0�2
ah_key

R/9�')0
,EA)9�')0�1)9�(�58,/9�(+7�1?'),/1)2F:�0Cs�0�W�^h&B')(+*-<�(+0�:�2\587�1)9�,/(+1)*e,D[C0�=8@/0�=87�*
*G0�*G*G(+7�1?s�0�W6A)*G0�2\<d7�=V9�')0C2�A)=8,/9�(�7�1?7�<39
'30

AUTH
*G9�=8A)589
A3=�0�^h&B'30

ah_key
<�(+0�:�2\(+*-7�<)9�W$.�0

 union des_block
REcY'3(�58'?(+*-*G.�0�58(+<d(+0�2\,/*

<�7�:+:�7�cC*$o

union des_block {
        struct {
#ifdef CRAY
                word64 both;
#else
                u_long high;
                u_long low;
#endif
        } key;
        char c[8];
};
typedef union des_block des_block;

&�')0
des_block

(+*-,`A31)(�7�1?7�<3Ì`@/W$9�0�*GR/cY'3(�58'?587�1)*G9�(�9�A)9�0C9�')0
[C0�=8@/0�=87�*e*�0�*G*G(+7�1?s�0�W�^h&B')(+*-*G0�*G*G(+7�1?s�0�W60�4$(�*G9�*e7�1):+WK<�7�=P9�')0
2FA)=8,/9�(�7�1?7�<)9�')0

AUTH
*G9�=�A35�9�A)=80�REcY')(+58'?(�*e1)7C:+7�1)H$0�=P9�'),E1?9
'30

2FA)=8,/9�(�7�1?7�<)9�')0
CLIENT

*G9�=8A)589�A)=80YcC(+9
'?cC')(+5�'?9�')(+*
AUTH

*G9�=8A)589
A3=�0
(+*-,E*G*�7�58(+,/9�0�2Ã^h&)W$.�(+58,/:+:�WÍRE,`1)0�c

CLIENT
*G9�=8A)589
A3=80Y(+*-H$0�1)0�=8,/9�0�2

0�,E5�'?9�(+>a0C9�')0Y58:+(+0�1)9 u *G(+2�0Y,E.�.�:+(�58,/9�(+7�1a(+*-0�4b0�5�A39
0�2 ^v&�')A)*GR/,`1)0�c[C0�=8@/0�=87�*-s�0�W6(+*-H$0�1)0�=8,/9�0�2\0�,/58'?9
(+>?0Y9�')0C,/.�.�:+(+5�,E9
(+7�1?(�*e=8A)1_^
&�')0

des_block
A)13(�7�1?587�1)9�,/(+1)*-,`587�1)2�(+9�(+7�1),/:�587�>?.�(+:�,/9�(+7�1

*G9�,/9�0�>?0�1)9G^h&B')(+*e(�*e1)0�580�*G*G,/=8WK@E0�5�,EA)*G0�R/7�1?,`MP=8,/W6jP0�*G0�,/=858'
*GW$*G9�0�>?R/,`:�7�13HK587�1)*G(+*G9�*-7�<)ÎEÏD@E(�9�*$^hOY1?>?7�*G9B7�9�')0�=V>a,E5�'3(�1)0�*e9�'),/9
=8A)1?*G0�58A)=80CjPk�MPR/,`:+7�1)H6]$,/:+A)0C5�7�13*G(�*G9�*e7�<)7�1):+W6Ð/Ñ`@/(�9�*$^h&B'3A)*GR/9�7
>?,/(+1)9�,/(+1?587�1)*G(�*G9�0�1)58W©R/9�')0Ysº0�WK.�7�=89�(+7�1?7�<)9�')0YA31)(�7�1?(+*-2F0�5�:+,/=80�2\,
*G9�=8A)589�A)=80Y9�'),E9B587�1)9�,/(+1)*-7�1)0C0�:+0�>a0�139B7�<)9�W$.�0CcY7�=82�Î/Ï`7�1?9�')0YMV=8,/W
jV0�*G0�,/=858'a*GW$*G9�0�>g^v&�')0CcY7�=82�Î/Ï`9�W$.�0Y(+*e2�0�<d(+1)0�2\(+1a9�')0
<rpc/types.h>

<d(+:+0�R/,/1)2\(+9B(�*e>?0�=80�:�W6,DÎEÏ u @E(�9B0�139
(+9�WK9�'),E9B,/:+:�7�cC*9�')0CA)*G0�=P9�7C,/2�2�=80�*G*e9
'30Y')(+H$'?7�=P:+7�cpÐ/Ñ`@/(+9
*e7�<)(+9B*G0�.�,/=8,/9�0�:+WÄ^
&�')0

ah_key
<d(+0�:+2\7�<)9�')0

AUTH
*G9�=8A)589�A)=80Y(+*eA)*G0�2\7�1):+WKcC')0�1

.F0�=�<�7�=8>?(�13HK[C0�=8@/0�=87�*-,/A)9�')0�139
(+58,/9�(�7�1?,/132;]$0�=8(+<d(+58,/9�(+7�1_^
&�')0C1)0�4$9B<�(+0�:�2\(+1a9�')0

AUTH
*G9
=8A)589�A)=80C(�*e9�')0

ah_ops
<d(+0�:+2�R/cC')(�58'?(+*

,`.�7�(+1)9�0�=P9�7C,D*G9�=8A)589�A)=80Y9�'),/9�587�1)9�,/(�13*-<�A)1)589�(�7�1?.�7�(+1)9�0�=8*-*G.�0�58(+<�(�5
9�7C9�')0Y,/A39
'30�1)9�(�58,/9�(+7�1a>?0�9�')7�2Ã^h&B'30Y<�A)1)589�(�7�13*-.�7�(+1)9�0�2\9
7C,/=80
0�13A)>?0�=�,E9
0�2\(+1?9
'30

AUTH
*G9�=�A35�9�A)=80C,/1)2\(+1)58:�A32�0Y<�A)1)589�(+7�1)*-9�7CH$0�9

9�')0C1)0�4$9B]$0�=8(+<�(�0�=ÓR/9�7Y>?,/=8*G'),/:�X�H$0�1)0�=8,/9�0�Z)58=80�2�0�1)9�(+,/:+*�R/9�7C]$,/:+(�2�,/9�0
58=80�2�0�1)9�(+,/:+*GR/9
7C=80�<d=80�*G'?5�=80�2�0�139
(+,/:+*GR/,/1)2\9
7C2�0�*G9�=�7�W658=80�2�0�1)9�(�,E:�*$^



�V�E�������/�����q����������� ���/���¡�/��¢¤£ �B¥ ¦)§©¨VªN«¬§)3®�ªN¯¡§�°�±�®¡§�²�³b´�´�µ ¦)3²8¶F¦)§�·�§�®¡§©¸�¯¡§º¹Y³b¸�±©³b´

��Ë
å �����
	��������
��������������� �8�����! �"
#�#!�% 

&�')0Y:+,/*G9B<�(+0�:�2\(+1?9
'30
AUTH

*G9
=8A35�9�A)=80C(�*e9�')0
ah_private

<d(+0�:+2�R
cC')(+5�'?(+*-,`H$0�1)0�=8(+5P.�7�(+1)9�0�=P9�7Y2F,/9�,D*G.�0�58(+<d(+5P9�7C9
'30Y,/A39
'30�1)9�(�58,/9�(+7�1
>?0�9�')7�2Ã^hLN1?9
'30Y58,/*G0C7�<)[C0�=�@E0�=�7�*e,/A)9�')0�139
(+58,/9�(�7�13R/9�')0
ah_private

<�(+0�:�2\.�7�(+1)9�*-9�7Y,`*G9�=�A35�9�A)=80C7�<)9�W$.�0
_ak_private

^
I6*G0�=8*-*G')7�A):+2\1)7�9B>?,/13(�.�A3:�,/9�0C9�')0Y2�,E9
,`cC(�9�')(+1?9�')(�*e*G9�=8A)589
A3=�0�^h&�')0
587�1)9�0�1)9�*-7�<39�')0Y*G9�=8A)589�A)=80Y,E=�0C2�0�*G58=8(�@/0�2\,/*e<�7�:�:+7�cY*$ÂÄ9
'3(�*
2�0�*G58=8(+.�9
(+7�1?(�*e7�1):+WK<�7�=P(+1)<�7�=8>?,/9
(+7�1),/:º.�A)=8.�7�*G0�*$^

/*
 * This struct is pointed to by the ah_private field of an “AUTH *”
 * when doing Kerberos authentication.   */
struct _ak_private {
        char ak_service[ANAME_SZ];     /* service name */
        char ak_srv_inst[INST_SZ];     /* server instance */
        char ak_realm[REALM_SZ];       /* realm */
        u_int ak_window;              /* client specified window */
        bool_t ak_dosync;             /* synchronize? */
        char *ak_timehost;            /* remote host to synch with */
        struct timeval ak_timediff;    /* server’s time – client’s time */
        u_long ak_nickname;           /* server’s nickname for client */
        struct timeval ak_time-stamp;  /* time-stamp sent */
        struct authkerb_cred ak_cred;  /* storage for credential */
        struct authkerb_verf ak_verf;  /* storage for verifier */
        KTEXT_ST ak_ticket;           /* Kerberos ticket */
};

&�')(�*e*G9
=8A35�9�A)=80C587�1)9�,/(�13*-,/2�2�(+9�(�7�13,/:�2�,/9�,`*G0�1)9B9�7Y9�')0CjPkBMl*G0�=8]$0�=8^
&�')0

ak_service
R
ak_srv_inst

R
ak_realm

R/,/132
ak_window<�(�0�:+2�*e,/=80Y*G0�9B@EWK9�')0C5�:+(+0�1)9B*G(+2�0Y58,/:+:

authkerb_seccreate
R/,E1)2

,/=80C,/*G*G(�H$130�2;<�=87�>r9�')0C*G0�=8]$(�580�R/(+1)*G9�,/1)580�R/=80�,/:+>?R/,/1)2\cC(�1)2F7�c
.�,/=8,/>?0�9�0�=8*$^v&�')0

ak_timehost
<�(�0�:+2\(+*-,/:+cY,EW$*-:+0�<�9B@/:+,/1)sB^h&�')0

ak_nickname
<�(�0�:+2\(�*e,/*G*G(+H$1)0�2;cC')0�1?,`=80�.�:�W6(+*-=80�580�(�]b0�2;<�=87�>r9�')0

jVkBM~*G0�=8]$0�=8^h&B'30Y*G0�=8]$0�=V=�0�9�A)=81)*e9�')0C1)(+5�sº1),/>?0�^h&B')0C1)(+58s�1),/>?0C(�*
A)*G0�2\9�7Y*G.�0�0�2\A).\]$,/:+(�2�,E9
(+7�1?,/<d9�0�=V9
'30Y(+1)(+9
(+,/:�]$,E:�(+2�,/9�(+7�1a'),E*
587�>?.�:+0�9
0�2Ã^
&�')0

ak_window
<�(�0�:+2\(�*e,/1?A)1)*G(+H$1)0�2\(+1)9�0�H$0�=P9�'),/9�587�1)9�,/(�13*-9�')0

2�A)=8,/9�(+7�1?Xd(+1?*G0�587�1)2�*GZ)7�<39
'30Y58=80�2�0�1)9�(+,/:+*!^hÅVW6'),/]$(+1)H6,D*G>?,/:+:
2�A)=8,/9�(+7�1?2�A)=8(+1)HKcC')(+58'a9�')0C,/A)9�')0�139
(+58,/9�(�7�1?58=80�2�0�1)9�(+,/:+*-,/=80C]$,/:�(+2�R
9�')0C5�:+(+0�1)9B.�=87�9�0�589�*-(+9
*G0�:+<)<�=87�>r>?,/:�(+58(�7�A3*-A)*G0�=8*-cC')7C>a(+H$')9
(+1)9�0�=85�0�.F9B9
'30�*�0C5�=80�2�0�139
(+,/:+*-,/1)2\,/9�9
0�>?.�9B9�7Y=80�9�=8,/1)*G>?(�9B9�')0�>r:+,/9�0�=8^
LN<)*GA)58'?,`*G5�'30�>a0CcC0�=�0CA)*G0�2�R/9�')0C*G0�=8]$0�=PcC7�A):+2;2F0�9
0�589B9�'),E9B9�')0
58=80�2�0�1)9�(+,/:�*e'),/2\0�4$.�(+=80�2;,/132;cC7�A):+2;2�0�13WK9�')0C=�0�ÕEA)0�*G9G^
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