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ADAPT, EVOLVE AND SURVIVE

Like most change in the IT world, moving CICS applica-
tions to the web is an evolutionary process. The tools and
methods of this move continue to develop and improve as
more organizations migrate their legacy applications and data
to the web. The CICS Web Support
(CWS) facility provided by IBM with
Transaction Server (TS) 1.3 is no
different. With CWS, the 3270 bridge
provides a quick and inexpensive first
step toward adapting CICS applications
for access from a web browser.
However, as your needs in the web
environment change, you may reach a
point where 3270-bridged applications
are no longer adequate.

One way to move beyond 3270-
bridged applications is to create
web-aware CICS applications. Web-
aware CICS applications provide
HTML presentations specifically
designed for web browsers. While still
accessing legacy business logic and
data, these applications can provide
more sophisticated web elements and
functions than are possible with the 3270 bridge. IBM provides
several techniques for creating web-aware applications.

HOW WEB-AWARE WORKS

With CWS, a user submits the Universal Resource Locator
(URL) and the web browser constructs an HTTP request that

passes across the web to the TCP/IP communication interface
of the host operating system. The TCP/IP communication
interface relays the request to the CWS listener within CICS.
The listener links to a translation program that translates the
HTTP header and (if necessary) user data information from
ASCII to EBCDIC. The listener then links to an analyzer that

uses the URL to determine what
resources are needed to fulfill the
request. This includes determining
the alias transaction to start, the
converter to use, and the CICS appli-
cation to execute.

Once the alias transaction is started,
the Business Logic Interface (BLI) takes
one of several approaches, depending
on the specification from the analyzer.

If the analyzer specifies a converter,
the BLI links to it both before and
after the user program is executed.
The BLI then links to the user program,
passing a COMMAREA containing
the HTTP request from the web
browser. When the program receives
the COMMAREA with the HTTP
request, it scans the HTTP request,
carries out relevant processing, and

responds by overwriting the COMMAREA with an appropriate
HTTP header and body response (usually containing HTML).

The COMMAREA is then returned to the BLI, which is
running under the alias transaction. The alias transaction
returns the HTTP response to the Sockets Domain, which
issues a call to TCP/IP. TCP/IP sends the HTTP response
back to the web browser.

Evaluating CWS as a Web
Enablement Solution:

Part II — Creating Web-Aware
Applications for CWS

This concluding article examines how to move beyond 3270-bridged applications by using the
CICS Web Support (CWS) facility to create web-aware CICS applications that provide HTML

presentations specifically designed for web browsers.
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This process can be altered in TS 1.3.
With the addition of several EXEC CICS
commands, CICS applications now have the
ability to extract specific information from
the HTTP request in the COMMAREA and
can more easily build and provide an HTTP
response to the web browser. IBM divides
these commands into three types: WEB
API, DOCUMENT API, and TCPIP API, as
shown in Figure 1.

With the WEB API, a program can read,
extract, and retrieve HTTP header and body
information from the HTTP request in the
COMMAREA. Your program can retrieve
specific name/value pairs from the body of
the request or specific information from
the HTTP header without scanning the
entire request.

Using the DOCUMENT API, the program
can build an HTTP response by pulling
HTML from multiple templates in a variety
of storage areas. If a template contains
symbols (designated by &name;), the DOC-
UMENT API automatically replaces them
with values from a symbol list, so that you
can include variable text in your response.
The program then responds to the request
by using EXEC CICS WEB SEND to send
the HTTP response back through the BLI
directly without having to overwrite the
COMMAREA.

The TCPIP API contains two commands:
EXTRACT TCPIP, which allows you to
extract information about TCP/IP (including
address, port number, and TCPIPSERVICE
specifics), and EXTRACT CERTIFICATE,
which allows you to obtain Secure Sockets
Layer (SSL) certificates.

These new commands provide advan-
tages when building web-aware applications.

First, because the response is not sent via
a COMMAREA, it can be larger than
32K. Because of the verbose nature of
HTML, HTTP responses often reach this
limit, especially when they incorporate
web elements such as JavaScript. Second,
WEB API commands can create the HTTP
response header for you, an especially
appealing feature for those who find
HTTP difficult to work with. Third, the
DOCUMENT API commands let you pull

HTML templates from a variety of storage
areas (including FILES, TSQUEUES,
TDQUEUES, programs, and program
tables) and dynamically add values from a
symbol list. With this method, you can
quickly and dynamically create HTTP
responses.

In general, these new commands simplify
the process of creating web-aware applica-
tions. However, with some applications, it
might still be preferable to continue passing
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As you create web-aware
applications consider

separating the presentation
from the business logic

and data, distributing your
presentation more heavily

to the client side, and
using Java as a platform-
independent method for
accessing legacy data.

EXEC CICS WEB EXTRACT

EXEC CICS WEB RECEIVE 

EXEC CICS WEB WRITE 

EXEC CICS WEB SEND 

EXEC CICS WEB RETRIEVE 

EXEC CICS WEB READ FORMFIELD
EXEC CICS WEB STARTBROWSE FORMFIELD
EXEC CICS WEB READNEXT FORMFIELD
EXEC CICS WEB ENDBROWSE FORMFIELD

EXEC CICS WEB READ HTTPHEADER
EXEC CICS WEB STARTBROWSE HTTPHEADER
EXEC CICS WEB READNEXT HTTPHEADER
EXEC CICS WEB ENDBROWSE HTTPHEADER

EXEC CICS DOCUMENT CREATE

EXEC CICS DOCUMENT INSERT

EXEC CICS DOCUMENT SET

EXEC CICS DOCUMENT RETRIEVE

EXEC CICS EXTRACT TCPIP

EXEC CICS EXTRACT CERTIFICATE

Allows the application to
obtain additional information
about the inbound request
from the client.

Receives the body of the
HTTP request (or all the
data received for a non-HTTP
request) from the CICS Web
interface or Business Logic
Interface into an applica-
tion-supplied buffer.

Allows the application to
add HTTP header information
to the response.

Selects a document for
delivery by the CICS Web
interface or the Business
Logic Interface. 

Retrieves the DOCTOKEN of
the document, which was
sent using an earlier WEB
SEND command.

Allows applications to
read, browse, and retrieve
name-value pairs in the
body of an HTTP request.

Allows applications to
browse, extract, and
retrieve the HTTP header
information. 

Signals the start of the
document creation process. 

Allows the application to
insert document objects at
insertion points within the
document. 

Allows the application to add
symbols and their associated
values to the symbol table. 

Allows the application to
obtain a copy of the document
in its own buffer, which it
can manipulate directly.

Allows the program to
obtain information about
TCP/IP characteristics of
the current transaction. 

Allows the program to
extract information from
the client certificate.

WEB API

DOCUMENT API

TCPIP API

FIGURE 1: API COMMANDS 
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your HTTP response in a COMMAREA. For example, if an HTTP
response will never reach 32K and you prefer, for debugging
purposes, to view the complete HTTP response before it is sent, the
COMMAREA may be a better technique. In fact, with any web-aware
application, you can choose the EXEC CICS commands you want

to use. For example, you might use WEB API commands to extract
and receive information from the HTTP request, but decide not to
use the DOCUMENT API to build the HTTP response.

SYSCECHO: A SAMPLE COBOL PROGRAM

At my company we wrote a small COBOL program called
SYSCECHO to demonstrate some of the EXEC CICS commands
available with TS 1.3. Designed simply to display information
about itself, SYSCECHO uses EXEC CICS commands from the
WEB and DOCUMENT APIs to obtain and present path informa-
tion and the contents of the COMMAREA it receives from the BLI.
Figure 2 shows the program’s output from a web browser, and
Figure 3 shows the associated COBOL. You can download the code
for this example from www.hwcs.com/tmcode.html or from the
NaSPA web site (www.naspa.com) as filename LEIN0201.ZIP. To
access, click on “Technical Support” and then “Coding Examples.”
Demonstrating several commands, SYSCECHO starts by issuing
the EXEC CICS DOCUMENT CREATE command to generate a
new document. This command uses the DOCTEMPLATE
SYSCECHH to create the document. As shown in Figure 4,
SYSCECHH is stored in the DFHHTML dataset in CICS. When
the document is created, a DOCTOKEN (DTOKEN) is also created
and returned for use in later calls to the DOCUMENT API. After
creating the document, SYSCECHO scans the COMMAREA to
determine its size and then issues the EXEC CICS DOCUMENT
INSERT command to add the contents of the COMMAREA into
the HTML presentation.

To retrieve the path information, SYSCECHO issues the EXEC
CICS WEB EXTRACT command. The EXEC CICS DOCU-
MENT SET command then adds this extracted information
(PATH - EXTRACTED) to a symbol list. To display the path,
SYSCECHO issues an EXEC CICS DOCUMENT INSERT
command to add a second DOCTEMPLATE (SYSCECHT). As
shown in Figure 5, SYSCECHT contains the symbol &RPATH;.
This symbol is replaced with the value (PATH - EXTRACTED)
from the symbol list. Finally, the EXEC CICS WEB SEND command
signals that the document is ready to send. When viewed from a
web browser, the program displays the HTML of both templates,
the contents of the COMMAREA, and the path of the program.
Figure 2 shows the output.

SOME FURTHER ADVICE

By creating web-aware applications, you can let your users
access legacy data and business logic from a truly web-savvy pre-
sentation. An industrial strength CWS analyzer can handle other
concerns, such as security. Nevertheless, that’s not the end of the
story. What follows are additional guidelines you should consider
when developing web-aware applications.

SEPARATE THE PRESENTATION

Separate the presentation commands and processes from the
business logic and data of your legacy CICS applications.
Implement the presentation using presentation-friendly languages
such as Java. By separating, you prepare your organization for
future change. When the next new presentation language comes
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FIGURE 2: SYSECHO’S OUTPUT FROM A WEB BROWSER 

FIGURE 3: THE ASSOCIATED COBOL FOR SYSECHO 
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along, you can develop that new presentation
without affecting your legacy business
logic or data. Separating also allows mul-
tiple presentations to use the same business
logic and data.

DISTRIBUTE THE PRESENTATION
TO THE CLIENT SIDE

After separating the presentation, move
the majority of that presentation to the
client side, where more tools exist for presen-
tation languages such as Java and
JavaScript. These tools allow you to create
sophisticated graphical user interface (GUI)
presentations that would be difficult to cre-

ate in CICS. This approach makes better
use of your resources by giving your web
designers access to the presentation, there-
fore freeing your “hard to come by” CICS
application people for other projects.

USE JAVA TO ACCESS DATA

Use platform-independent Java classes in
conjunction with CWS to access CICS data.
With Java, it is possible to access legacy
data from many different platforms, includ-
ing CICS. In the product Theme Manager
for CICS, we developed Java classes that
can read and write data to VSAM files with-
in CICS. Java applets enhanced with

JavaScript then present the data from an
HTML page to provide a sophisticated web
presentation. An additional benefit of using
Java applets is that they can update data on
the HTML page without updating the entire
HTML page. By using Java with CWS, you
provide users access to any legacy CICS
data from a web browser, without scraping
screens or moving data to another platform.

CONCLUSION: USE CWS AND BE
READY TO EVOLVE

The 3270 bridge and CWS give you a
great first step toward web-enabling your
legacy CICS applications. However, to fur-
ther adapt your CICS application to a web
environment, consider creating web-aware
applications. Web-aware applications allow
you to leverage your legacy CICS programs
and data while providing a truly web-savvy
presentation. As you create web-aware appli-
cations consider separating the presentation
from the business logic and data, distributing
your presentation more heavily to the client
side, and using Java as a platform-independent
method for accessing legacy data. With these
steps, you allow for future technology
change and further development of your
CICS applications.
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</pre>
<hr>
<h2> Dumping Extracted Path:</h2>
<pre>

&RPATH;
</pre>
<hr>

</body>
</html>

FIGURE 5: DOCTEMPLATE SYSCECHT 

<html>
<head>

<title>CWS  Echo</title>
</head>
<body bgcolor=”#0099FF”>

<h1>SYSCECHO - SAMPLE CWS COBOL Program</1>
<hr>
<h2> Dumping Input DFHCOMMAREA:</h2>
<pre>

FIGURE 4: DOCTEMPLATE SYSCECHH 

KKeeping it Separateeeping it Separate

In addition to separating the presentation from the business logic
and data, you should separate the corporate web elements (such as
logos, links and background images) from the rest of the presentation.
In a web environment, corporate web elements change often and
require a significant investment of time and resources to maintain.
By separating these elements from the rest of your presentation,
you isolate the elements that change the most and make them easier
to update. Theme Manager for CICS from H&W Computer Systems,
Inc., provides this capability by merging HTML pages (called
themes) containing corporate web elements, such as .gif or .jpeg
images, JavaScripts and background colors, with the HTML output
from web-aware or 3270-bridged applications. Because themes are
created, stored, and maintained separately from the CICS application,
they are unaffected by changes to the CICS application.


