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T his is the first of a two-part series in which I will describe
an application that allows CICS
System Definition file (CSD)

resources to be manipulated from a
Windows environment. Along the way, I will
show you some of the simple techniques that
I used to create the application. I have only
been using Visual C++ for a couple of years,
and I was partly inspired to write this by
John E. Johnston’s excellent article in the
November 2001 issue of Technical Support
titled “Dialog-Based C++/MFC Programming
for Beginners.” I have always been
impressed by the hidden power of Visual
C++. Coding one or two statements can
often initiate complex events. However,
finding those statements can take a consid-
erable amount of time! John’s article was
aimed at helping the reader to jump those initial hurdles and to actu-
ally achieve some basic, but nonetheless spectacular, results.

In this article, I hope to show you some more easily program-
mable features that look extremely good on
screen. I will also throw in a TCP/IP
client/server link partly written in C++ and
partly in mainframe assembler. My hope is
to provide something for everyone.

THE APPLICATION

First, let me describe the application.
CICS stores in the CSD its resource defini-
tions; this includes the names and properties
of its terminals, programs and transactions.
These resource definitions used to be held
in external tables that were assembled
separately (one for each resource type) and
made available to CICS. However, almost
every CICS site now holds its CICS “table”

definitions on the CSD dataset. One obvious advantage to this is
that you can make changes to the definitions without recycling

In theory, the server is
now able to talk to its

client. However, one major
problem remains: each

side will not understand a
word the other says! A bit
like my own experience on
holiday in Europe, this is a

problem of language.

BY IAN STEWART

©2002 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



CICS. Additionally, maintenance is either in
batch or via an online CICS transaction
(CEDA). Many sites could have thousands
of definitions spread over multiple regions.
Though not complex themselves, managing
these definitions can be tricky due to their
sheer number. The IBM utilities are fairly
basic, and in order to access vital informa-
tion, the user often needs to write an
“extract” program.

The CSD Resources are held in a hierar-
chical structure. In my opinion, a GUI
representation of this data makes it easier
to understand and manipulate. From the
screen shown in Figure 1, the user is able to
manipulate and display resource information
simply by using a series of mouse clicks just
as if he was in Windows Explorer. Right-
click will display a pop-up menu that activates
the standard cut/copy/paste to allow the user
to perform maintenance. The Windows
program communicates with the mainframe
using a simple TCP/IP link. The mainframe
task passes these requests to the standard
IBM utility so that the actual changes can be
made on the CICS CSD file.

CROSS-TOWN TRAFFIC

There are several ways to communicate
between two platforms such as Windows
and MVS. I chose to use basic TCP/IP for
this application mainly because of its sim-
plicity. Because TCP/IP is always available
on the mainframe, there was no need for me
to install additional software. In addition, no
extra definitions were required. All I needed
to do was choose a port number on the
mainframe that was not already being used.
Next, I needed to write a server program
that would execute on the mainframe to
service the requests sent from the client
running under Windows. My first course of
action when trying to do something com-
pletely new is to try to find a working
example that someone else has already
written. You could call this laziness or even
plagiarism, but I prefer to think of this in
terms of non-reinvention of basic objects
such as wheels. The good news was that the
TCP/IP sample library contained a perfectly
good example of a server written in Assembler.

I just needed to make one change to the
basic logic to allow the program to process
multiple conversations rather than just read
one message and write a single reply.

The EZASMI macro is used within an
MVS assembler program to talk to the TCP/IP

interface. The various types of macros used in
Figure 2 can be described as follows:

● INITAPI: connects to the TCP/IP
Application Programming
Interface (API)

● SOCKET: creates a socket (like a
Logical Unit of Work) for communication

● GETHOSTID: obtains your MVS
Internet address

● BIND: associates the socket with a
port number

● LISTEN: waits for communication
from a client

● SELECT: waits for communication to
be linked to your socket

● ACCEPT: initializes reading from
the client

● READ: actually obtains some data
● WRITE: sends data back to the client
● CLOSE: terminates this conversation

from the client
● TERMAPI: terminates the connection

to the API

Apart from issuing the macros, there is
actually very little code in between. The
SOCKET macro returns a Socket
Descriptor (Number), which is needed as an
input parameter for most of the subsequent
calls. GETHOSTID returns the host
machine’s Internet address, which is again
passed to the following calls. The port
number that you have decided to use is also
needed as input by the time the BIND
macro is issued.

In theory, the server is now able to talk
to its client. However, one major problem
remains: each side will not understand a
word the other says! A bit like my own
experience on holiday in Europe, this is a
problem of language. The message arriving
from the Windows client will be in ASCII
whereas the MVS server will need to talk
to its sub-task in EBCDIC. A conversion
between ASCII and EBCDIC is required at
some stage in the process. In theory, it does
not really matter where this is done. The
client could perform the task equally well.
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FIGURE 1: THE RESOURCE STRUCTURE 

EZASMI     TYPE=INITAPI,
EZASMI     TYPE=SOCKET,
EZASMI     TYPE=GETHOSTID, 
EZASMI     TYPE=BIND,
EZASMI     TYPE=LISTEN,
EZASMI     TYPE=SELECT, 
EZASMI     TYPE=ACCEPT,
EZASMI     TYPE=READ,
EZASMI     TYPE=WRITE,
EZASMI     TYPE=CLOSE,

EZASMI     TYPE=TERMAPI

FIGURE 2: SERVER LOGIC 
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I decided to code this into the mainframe
server as I already had the code to do it. I
have a subroutine that will convert ASCII-to-
EBCDIC and EBCDIC-to-ASCII depending
on an input parameter switch. The subroutine
contains a table of equivalent characters in
ASCII and EBCDIC. I call the subroutine
immediately after the READ to change the
input to EBCDIC and again immediately
prior to the WRITE to change the output
to ASCII.

The final part of the server is the interface
with the CSD utility, which will actually
execute the commands that have been sent
by the Windows client. There is a standard
CICS utility program called DFHCSDUP
that allows you to make all types of requests
against the CSD file. In many ways, these
mirror the sort of things you can do online
using CEDA. For instance, in order to
obtain a list of all the Lists, Groups and
Resources, you will execute DFHCSDUP
with a SYSIN dataset containing the com-
mand “LIST ALL.” Normally, this program
is executed from JCL; however, like many
IBM utilities, you can call it directly from a
program, which is what I needed to do here.
I used the ATTACH macro to create a sub-
task for the execution of DFHCSDUP. After
an ATTACH, you then need to issue a
WAIT, which obviously waits for the pro-
gram to finish executing. Finally, you need
to issue a DETACH to finish the sub-task.
See Figure 3.

One of the problems of calling a pro-
gram as a sub-task is how to pass it the
various pieces of input/output (i.e., such
as its files) that it needs to execute. The
simple solution is to always use the DD
statements that are defined for the server.
However, this means using real disk space.
Additionally, this means that you may
encounter a file contention problem if
several clients are accessing the server
concurrently. The DFHCSDUP program
allows you to pass a series of parameters
to it on entry. This allows you to override
many of its basic input/output features.
For example, you can override any of the
standard Device Control Blocks (DCBs)
for SYSIN and SYSPRINT. It is even possible
for you to write an Exit routine that
obtains control when the utility wants to
read or write a record. In this way, I was
able to pass the input command from the
server to the utility in main storage.
Similarly, by intercepting its output, I was
able to send this directly back to the client

on the PC. Using the exit routine, I com-
pletely bypassed all file I/O operations.

THE CUSTOMER IS ALWAYS RIGHT

The client usually determines what hap-
pens next in the client/server relationship.
In my application, if the client, for example,
sends a request to add a new program
resource, at this point, the server, which
until now has been waiting (or listening) for
a message, suddenly jumps into life,

processes the request and then sends the
output back to the client. Having performed
this task it can go back to sleep and wait for
another request.

Like the mainframe server, the client
needs to define an interface to talk to
TCP/IP. As with most Visual C++ tasks, this
is remarkably easy, as C++ already contains
most of the code you need. The first step is
to create a new Class, which I called
CMyConnection. To perform this step,
simply right-click on the top of the Class
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*
* START THE USER TASK
*

MVC ENTNAME,=CL8’DFHCSDUP’
LA R1,PARMLIST
XC ECB001,ECB001
ATTACH EPL0C=ENTNAME,ECB=ECB001
LTR R15,R15
BNZ ERROR
ST R1,TCB02

*
* WAIT FOR SUB-TASK TO FINISH
*

WAIT    1,ECB=ECB001
* DETACH THE SUBTASK
*
*

DETACH TCB02

FIGURE 3: PASSING CONTROL TO THE UTILITY PROGRAM 

FIGURE 4: CREATING A CLASS FOR THE TCP/IP SOCKET 
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list and select “New Class” from the pop-
up menu. Enter the new Class name and
select CSocket from the derived Class
drop-down list.

You will be presented with the screen
shown in Figure 4. This will create a new
Class and associated source files such as
MyConnection.CPP. In theory, you can
override various functions of the Csocket
Class. However, in my application, I have
not yet needed to do this.

In order to initialize the interface, a call to
AfxSocketInit() is required and you can do
this in the main application at InitInstance
to ensure that it is only performed once.

The code that sends and receives mes-
sages to and from the mainframe is actually
very similar to the Assembler code, but as
you would expect, it is much more concise.

1. The Socket or connection is created
by simply calling
MyConnection.Create().

2. Calling MyConnection.Connect opens
the socket. This function requires two
parameters in my application. The first
is the Internet address of the mainframe
and the second is the port number that
will be receiving the message.

3. To send the message the program calls
MyConnection.Send, passing the
message area and the length of
the message.

4. The program then waits for its reply
by calling MyConnection.Receive,
passing the address of a buffer to
place the reply and the length of the
buffer. When a reply is received, the
function returns the length of the reply
to the program. The program will
continue to call this function until
there are no more replies. At this
point, the function will return zero.

5. Finally, the program terminates
the connection by calling
MyConnection.Close.

It may take several seconds to send and
retrieve data; it is probably advisable to let
the user know what is happening. At this
point, the application uses a simple dialog
box containing a message such as “Data
Transfer in Progress.” When the connection
is complete, the dialog will automatically
disappear. This type of dialog is known as a
modeless dialog, and in the concluding article
of this series I will describe the simple steps
you need to code this.

In Part II, I will concentrate on the Visual
C++ code that displays the Resource data. I
will examine how you can create the initial
hierarchical display using a CTREE structure.
From this structure I will describe how a
right-click can be programmed to display a
pop-up menu and how the items in this
menu can be linked to functions in the
application. I will also show you how you
can use basic dialog controls to perform
almost all the validation of new Resource
data as entered by the user.  

Ian Stewart is a director of Domino Software,
a software developer for the MVS and VSE
CICS markets, based in London, England. He
can be contacted via email at ian@domi-
nosoftware.co.uk or the company’s Web site
www.dominosoftware.co.uk.
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