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FTP client API in REXX

�z/OS® V1R6 provided the initial callable FTP client 
programming interface

ƒThis initial version was provided as a callable 
program interface to be used from Assembler, Cobol, 
or PL/I application programs

�z/OS V1R7 extended that FTP client programming 
interface with a C library interface

ƒTo be used by C or C++ application programmers

�z/OS V1R8 further extends the FTP client 
programming interface support by providing a REXX 
API

ƒTo be used by REXX application programmers
ƒTSO Interactive or batch, ISPF, USS Shell
ƒREXX programs can be compiled for optimum 
performance

1 Initialize
2 open hostnamex
3 user userxyz
4 pass ????
5 cd /etc
6 get inetd.conf
7 quit

FTP 
client 
API 
stub

"normal" 
z/OS  
FTP 
client

Between each command 
to the FTP client interface, 
the application program 
can analyze results from 
the previous command 
and act based on those 
results.

stdin

stdout

stderr

Application program

Signifantly improved 
automation capabilities 

for file transfer 
operations that are 
initiated on z/OS

/* Create FTP client control information    */

if ftp('create','fcai.', TRACEID) < 0 then do

Say 'Unable to create the FCAI'

exit

end

/* Enable trace                             */

if ftp('fcai.', 'set_trace', 'ON') < 0 then do

call ftp_error 'fcai.'

end

/* Open a connection                        */

if ftp('fcai.', 'init', OPENSTRING, VAR1, VAR2) the n do

call ftp_error 'fcai.'

end

/* Send USER command                        */

if ftp('fcai.', 'scmd', USER_COMMAND, 'W') < 0 then  do

call ftp_error 'fcai.'

end

/* Send password                            */

if ftp('fcai.', 'scmd', PASS_COMMAND, 'W') < 0 then  do

call ftp_error 'fcai.'

end
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Applicatio
n program

Call EZAFTPKS

EZAFTPKS 
(FTP callable 

API stub)

Application load 
module FCAI - FTP 

session 
control block

Load and 
call 

EZAFTPKI

Return directly to caller of EZAFTPKS

EZAFTPKI 
(FTP callable 

request 
handler)

Interface 
buffers

EZAFTPLC 
(FTP client)

Spawn UNIX ®

process with 
FTP client

stdin, 
stdout, and 
stderr pipes

One FTP client 
session control block 
and one UNIX process 
per FTP client API 
session.

Trace

Structure of the FTP client API implementation

Connect to an 
FTP server

If trace is requested, trace 
is written to a DD-name 
specified by the caller or 
to a dynamically allocated 
SYSOUT file.

This is the 
"normal" 
FTP client 
program.

The "anchor" for an FTP client API 
"session" is the FCAI control block.  In the 
REXX version of the FTP client API, the 
FCAI is represented by a REXX stem 
variable as the first parameter on all calls.
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REXX FTP client API request format

�REXX FTP Client API request format:

result = ftpapi(stem, request_type, parm1, parm2, . ..)

�'STEM'  - name of the REXX stem
ƒrefers to a specific instance of the FTP client environment.  

�request_type - the API request that is being made 
ƒ'init', 'scmd', 'term', and so on

�parm1, parm2, .....
ƒ Depends on the REXX FTP API request.

�REXX FTP Client API return code format:
ƒ<0: An error ocurred
ƒ 0:  OK   
ƒ>0: OK, and the return code 
value gives additional information. 

rc = ftpapi('fcai.', 'scmd', 'DIR /tmp/*', 'N')
rc = ftpapi('fcai.', 'term')
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REXX FTP client API request_type summary

�create - Creates a new FTP client API stem variable

�init - Initializes an FTP client API environment

�scmd - Send a subcommand to the FTP client API environment

�poll - Complete and retrieve the results from a prior SCMD request

�getl_find - Find and return a line of output that was returned from the FTP client by an INIT, SCMD or POLL 
request

�getl_copy - Find and return all lines of output that was returned from the FTP client by an INIT, SCMD or 
POLL request

�term - The user program issues the term request to terminate this instance of interface use

�set_trace - Enables or disables the tracing of subsequent FTP Client API calls

�set_request_timer - Sets the amount of time that the FTP client API waits for an init, scmd or term request to 
complete

�get_fcai_map - Gets the contents of the FCAI_Map structure
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REXX FTP client API program structure

create init scmd
getl_copy
getl_find

term

poll

Wait -
synchronous

non-Wait -
asynchronous

ftpapi 'create' - create instance of 
FTP Client API

ƒcreates stem 
–stem is input to all subsequent 
ftpapi() calls

ƒcreates predefined REXX variables
–for application's use

ftpapi 'init' -
initialize FTP Client 
API environment

ƒftp client 
command line 
parameters can 
be passed

ƒup to nine 
environment 
variables can be 
passed

ftpapi 'scmd' - send 
a subcommand to 
the FTP client

ƒwait or nowait 
mode

ftpapi 'poll' - complete and 
retrieve results of prior 'scmd'

ƒreturns 
FCAI_RESULT_INPROGRESS 
until 'scmd' completes

FTPAPI GETL_COPY - Find and return 
lines of output from the FTP client

Filter  input by specifying type of 
output 

ƒM Message from the client.
ƒR Reply from the server.
ƒL List data from a DIR or LS 
subcommand.

ƒT Trace output from debug or dump.
ƒA Any type of output.

Output is in a stem you specify 
ƒlines.0  number lines found
ƒlines.id.i - type of line (M, R, L, T)
ƒlines.i  - a line of output

ftpapi 'getl_find' -
Find and return a 
single line of output 
from the FTP client

ƒLike ftpapi 
'getl_copy' 

–returns one line

ƒSpecify which line 
you want:

–first, last, or next 
line

FTPAPI   'term' - Terminate 
use of this interface

ƒIssue 'term' for every 'init'

1 2 3

4

5 6

1

2 3

4

5 5
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Sample application

�REXX sample:
hlq.SEZAINST(EZAFTPIR)

ƒThis sample:
�issues REXX  ftpapi() calls to 

�login to ftp server
�issue a dir subcommand in nonblocking mode
�parse the output and find the largest file in the file list
�logoff ftp
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The Shipped Sample Application
/* REXX */

/************************************************** ******************/

/*                                                              */

/* Part Name:          EZAFTPRIR.REX                            */

/*                                                              */

/* Descriptive Name:   REXX FTP Client API Sample               */

/*                                                              */

/* Copyright:    Licensed Materials - Property of IB M               */

/*               5694-A01                                           */

/*               (C) Copyright IBM Corp. 2006                   */

/*                                                              */

/* Status:             CSV1R8                                   */

/*                                                              */

/*                                                              */

/* Function:           Sample FTP Client API for RE XX language  */

/*                                                              */

/*                     This sample does a directory  list of the */

/*                     home directory.  For a z/OS FTP server, this */

/*                     may be the the user's home d irectory in HFS  */

/*                     or the user high level quali fier, depending  */

/*                     on whether the server FTP.DA TA has       */

/*                     STARTDIRECTORY set to HFS or  MVS™.            */

/*                                                              */

/*                     It then does a directory sea rch of /tmp and  */

/*                     finds the largest file in /t mp.          */

/*                                                              */

/************************************************** ******************/
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The Shipped Sample Application (cont.)

/************************************************** *******************/

/* Setup the constants for the FTPAPI invocations               */

/************************************************** *******************/

TRACEID      = 'PAZ'

USER_COMMAND = 'user user1'

PASS_COMMAND = 'pass tcpsup'

DIR_COMMAND  = 'dir *'

TMP_COMMAND  = 'DIR /tmp/*'

OPENSTRING   = '-w 300 127.0.0.1 21 '

ENVVAR1      = '_CEE_DMPTARG=/tmp'

ENVVAR2      = '_BPX_JOBNAME=MYJOB'

/************************************************** *******************/

/* Initialize the FCAI stem.                                    */

/************************************************** *******************/

if ftpapi('fcai.', 'create', TRACEID) < 0 then do

Say 'Unable to create the FCAI'

exit -1

end
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/************************************************** *******************/

/* Turn on tracing of the Client API tracing.  This  is a different   */

/* trace from the REXX FTP Client API trace and is always written    */

/* to SYSOUT.                                                   */

/************************************************** *******************/

if ftpapi('fcai.', 'set_trace', 'ON') < 0 then do

call ftp_error 'fcai.'

end

/************************************************** *******************/

/* Initialize the FTP client environment and open a  connection  */

/* to the FTP server using the OPENSTRING.  Two env ironment     */

/* variables are also provided to the FTP Client AP I to be used */

/* when intitializing its environment.                          */

/************************************************** *******************/

if ftpapi('fcai.', 'init', OPENSTRING, ENVVAR1, ENV VAR2) < 0 then do

call ftp_error 'fcai.'

end

/************************************************** *******************/

/* Sign on                                                      */

/* Enter the userid.                                            */

/************************************************** *******************/

if ftpapi('fcai.', 'scmd', USER_COMMAND, 'W') < 0 t hen do

call ftp_error 'fcai.'

end

The Shipped Sample Application (cont.)
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/************************************************** *******************/

/* If the FTP server prompts for a password, provid e one.  In some   */

/* instances, an FTP server may not prompt for a pa ssword (e.g., */

/* when an anonymous user logs on to some FTP serve rs).         */

/************************************************** *******************/

if fcai.FCAI_Result =  FCAI_RESULT_PROMPTPASS then do

if ftpapi('fcai.', 'scmd', PASS_COMMAND, 'W') < 0 t hen do

call ftp_error 'fcai.'

end

end

/************************************************** *******************/

/* List directory entries                                       */

/* Enter a subcommand DIR_COMMAND to retrieve a lis ting of all files */

/*    in the directory.  The REXX program requests the FTP client    */

/*    API wait for the subcommand to complete befor e returning. */

/************************************************** *******************/

if ftpapi('fcai.', 'scmd', DIR_COMMAND, 'W') < 0 th en do

call ftp_error 'fcai.'

end

The Shipped Sample Application (cont.)
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The Shipped Sample Application (cont.)

/************************************************** *******************/

/* Fetch the lines returned by the DIR subcommand.              */

/************************************************** *******************/

if ftpapi('fcai.', 'getl_copy', 'lines.', 'L') < 0 then do

call ftp_error 'fcai.'

end

/************************************************** *******************/

/* Display the results of the output.  lines.0 cont ains the total    */

/* number of lines returned, while lines.1...lines. n contains the    */

/* output for each individual line.                             */

/************************************************** *******************/

say 'Directory output is:'

do i=1 to lines.0

say '  'lines.i

end

/************************************************** *******************/

/* Find the largest file in /tmp                                */

/* Do a DIR of /tmp in non-wait mode, find the larg est file in the   */

/*    directory.  The FTP client will return immedi ately, even if    */

/*    the subcommand has not completed.  The POLL r equest is then    */

/*    used to determine when the subcommand has com pleted.      */

/************************************************** *******************/

if ftpapi('fcai.', 'scmd', TMP_COMMAND, 'N') < 0 th en do

call ftp_error 'fcai.'

end
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The Shipped Sample Application (cont.)

/************************************************** *******************/

/* Poll to see when the DIR is done.                            */

/*                                                              */

/* If running under USS/OMVS, make sure that syscal ls are not   */

/* enabled prior to making the first CREATE request .  Enabling  */

/* syscalls makes the USS/OMVS environment variable s no longer  */

/* available to the REXX program, so the REXX FTP C lient API would   */

/* be unable to read the FTP_REXX_TRACE_FILE enviro nment variable    */

/* (if provided) once syscalls are enabled.                     */

/************************************************** *******************/

call syscalls "ON"                 /* Enable SYSCAL LS           */

if ftpapi('fcai.', 'poll') < 0 then do

call ftp_error 'fcai.'

end

do while fcai.fcai_result = FCAI_RESULT_INPROGRESS

address syscall 'sleep 20'

if ftpapi('fcai.', 'poll') < 0 then do

call ftp_error 'fcai.'

end

end
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The Shipped Sample Application (cont.)

/************************************************** *******************/

/* find the largest file                                        */

/*    Each line of output of a DIR command appears as:          */

/* drwxrwxrwx cnt userid groupid size date file                 */

/************************************************** *******************/

largest_file = ""

largest_file_size = 0

if ftpapi('fcai.', 'getl_find', 'lines.', 'L', 'F')  < 0  then do

call ftp_error 'fcai.'

end

/************************************************** *******************/

/* Continue to search until there are no more lines .  When there */

/* is no matching line, the REXX FTP Client API ret urns a result */

/* of FCAI_RESULT_NOMATCH and sets lines.0 to 0.                */

/************************************************** *******************/

do until lines.0 = 0

parse var lines.1 dirinfo count userid groupid size  date file .

if size > largest_file_size then do

largest_file = lines.1

largest_file_size = size

end

if ftpapi('fcai.', 'getl_find', 'lines.', 'L', 'N')  < 0 then do

call ftp_error 'fcai.'

end

end
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The Shipped Sample Application (cont.)

if largest_file <> ""  then do

say 'Characteristics of the largest file are'

say '  'largest_file

end

else do

say 'No files found'

end

/************************************************** *******************/

/* Enter the QUIT subcommand and  terminate the con nection.     */

/* It's better to enter the QUIT subcommand before entering the */

/*    ftpapi('term') command.   In this way, any er ror traces can be */

/*    displayed.                                                */

/************************************************** *******************/

if ftpapi('fcai.', 'scmd', 'QUIT', 'W') < 0 then do

call ftp_error 'fcai.'

end

/************************************************** *******************/

/* Enter the TERM request to close this instance of  the FTP client   */

/* API.                                                         */

/************************************************** *******************/

if ftpapi('fcai.', 'term') < 0 then do

Say "Unexpected error on ftpapi('term')"

exit -1

end

exit
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The Shipped Sample Application (cont.)

/************************************************** *******************/

/* Generic error handling routine for the FTP inter face.  This  */

/* should only be called with a valid FCAI.                     */

/************************************************** *******************/

ftp_error: arg stem

say 'FTP Client API Error:'

say '    Result     =' value(stem'FCAI_Result')

say '    Status     =' value(stem'FCAI_Status')

say '    IE         =' value(stem'FCAI_IE')

say '    CEC        =' value(stem'FCAI_CEC')

say '    ReturnCode =' value(stem'FCAI_ReturnCode')

say '    ReasonCode =' value(stem'FCAI_ReasonCode')

rc = ftpapi('fcai.', 'term')

exit -1

return
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