
Something old, something new, some-
thing borrowed, something Blue.
Time-worn advice for blushing brides?

Or a winning Enterprise Application
Integration (EAI) strategy? EAI is an idea
whose time has come. EAI provides direct
access to mainframe data stores by way of
easy-to-use graphical interfaces (GUIs) such
as Visual Basic and web browsers. It allows
you to minimize your tiers. EAI makes a
coexistence pact between the reliable,
high-speed mainframe and the undeniably
appealing GUIs and Internet browsers.

SOMETHING OLD

The aging, but powerful transaction pro-
cessing systems that companies spent billions

to develop in the 20th century are still
around. In fact, a common problem in today's
fast-paced GUI world involves training new
users in the complexities and quirks of these
ancient and complicated screens.

While some "green screen" systems are
better than others, it is common to see CICS
and CA-IDMS online systems that are a
confusing mess of inconsistent PF Key
assignments, cryptic codes/commands and
stunningly poor visual presentation. The
screens have been patched, amended and
extended for so many years that only long-
time users truly comprehend the complex
interrelations required to get day-to-day
work accomplished.

At many companies, these old systems
have long been on a "hit list," smack dab in
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S/390 servers have an enviable track
record of availability, scalability and high

performance. Unfortunately, it has been 
difficult to integrate them into the current
mix of multi-platform applications. By using
new tools such as WebSphere, 3270 Bridge
and TCP/IP along with a high quality EAI
package, it is possible to offer developers
instant access to the bulk of Enterprise data
and applications without having to change
those applications.
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the middle of the distributed systems
crosshairs. Throughout the 1990s, many
attempts were made to "get off the main-
frame" and ditch these old relics. These
attempts ranged from complete client/server
rewrites to database replication to investing
in "new" server platforms (UNIX) to massive
Enterprise Resource Planning (ERP) instal-
lations. Most of these attempts have been
met with only mixed success for various
reasons, as illustrated in the following:

◆ wishful thinking about the perform-
ance characteristics of distributed 
environments 

◆ failure to foresee the true cost of
ownership for distributed, PC-based
systems

◆ lightweight recovery, lack of throughput
and weak concurrency that are inherent
in most distributed database systems 

◆ nightmarishly complex software
distribution schemes at upgrade time

If only the mainframe had a GUI, it would
be a near-perfect database server. Designed
for high shareability, non-stop processing
and pedal-to-the-metal speed, it looks like
an Indy car in a race with tricycles when it
comes to front-line transaction processing.

SOMETHING NEW

Not that new, but certainly it is clear that
the GUI has become a pervasive and standard
human-computer interface. Far more intuitive

than the aforementioned "green screens,"
GUIs are expected for any seat-in-a-chair
type interface. Mousy, visual and point-and-
click easy, they allow less technical employees
to perform far more complex tasks than they
otherwise could. Training is greatly simplified
if the interfaces are designed to industry
standards. Applied to the discipline of 
computer programming, GUIs can provide
unbelievable leverage. 

SOMETHING BORROWED

Is it plagiarism to borrow a concept?
U.S. Copyright Law will not allow an
"idea" to be copyrighted. However, no idea
or human invention is 100 percent original.
True originality is about as common as
moon rocks.

To pull off a successful EAI project,
companies are going to have to borrow.
And borrow a lot: They will need to borrow
from their existing legacy systems, their
installed networks, their client side, and
most importantly, they will have to borrow
from the collective knowledge of all of
their IT employees: mainframers, UNIX
sysadmins, Visual Basic programmers, web
masters ... everybody. 

SOMETHING BLUE

IBM is still the dominant technology 
vendor in most Fortune 500 companies today.
Having Big Blue as a strategic technology
partner is not that bad of a strategy. When
talking Enterprise, you're still talking IBM.

OS/390, E-COMMERCE AND EAI

Any OS/390 EAI strategy must consider
IBM's e-commerce direction. The appearance
of USS (UNIX System Services), TCP/IP,
Websphere and Java on the flagship OS/390
operating system is not just "fluff." IBM is
positioning OS/390 to be the premiere large
company web server of the 21st century.

This is the very heart and soul of EAI:
modernizing interfaces and unlocking the
doors to the massive amounts of data that
reside on OS/390 servers. And doing it
quickly without spending months or years
of programming and millions of dollars.
Also at stake are the years and years of 
business logic that have accumulated within
legacy applications. Most companies where
I have worked all have complex and 
business-specific code running on their

machines that would cost them dearly to
rewrite. And why rewrite? Integrate instead.

Any 21st century EAI software solution
worth looking at must have the following
features:

On the server side of the integration:

◆ absolutely no programming is required
◆ uses native OS/390 TCP/IP 
◆ uses servlet technology running under 

Websphere
◆ supports Active Server Pages (ASP) and 

Java Server Pages (JSP) technology
◆ supports the popular OS/390 TP 

monitors (CICS, CA-IDMS DC)

On the client side of the integration:

◆ supports Visual Basic for 
Windows-based clients

◆ supports Java Beans for
Internet/intranet clients

◆ uses wizard technology that minimizes
PC developer knowledge of server side

◆ uses mark-up languages such as XML
and HTML for metadata communication

◆ supports non-OS/390 web servers such
as Microsoft's Integrated 
Internet Server (IIS)

◆ provides host access via older web servers
and Common Gateway Interface (CGI) 

Further, any EAI solution must have:

◆ a rich, visual toolset on the developer side
◆ interfaces to popular ERP systems such

as SAP R/3 and PeopleSoft via TCP/IP
◆ support for CORBA-based interfaces
◆ absolutely no screen-scraping 
◆ requires only minutes, via wizards, to

actually see the results of the integration

Recently, many new and exciting software
packages have appeared in the EAI market-
place. Some have a few of the features men-
tioned previously, while others still rely on
screen scraping. One of the best products I
have seen that has all of the aforementioned
features is InnerAccess from Aquisoft, Inc.
(www.aquisoft.com). Frankly, I can hardly
wait to work with it.

CICS TRANSACTION SERVER

For decades, the dominant OS/390 transac-
tion monitor has been CICS. Recent releases
of CICS have had the phrase "Transaction
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If only the mainframe had
a GUI, it would be a near
perfect database server.

Designed for high 
shareability, non-stop 
processing and pedal-

to-the-metal speed, it looks
like an Indy car in a race

with tricycles when it
comes to front-line 

transaction processing.
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Server" (as in CICS TS) associated with them.
This is much more than a cosmetic name
change. A number of new and improved low-
level interfaces have been added to the CICS
product line that greatly ease EAI efforts.

One addition is a piece of software called
the 3270 Bridge. If a site plans to modernize
a CICS green screen system, any EAI strategy
should include the use of this IBM-provid-
ed bridge. 

The 3270 Bridge for CICS Transaction
Server V1R2 (and higher) is a clever bit of
software that allows an EAI-enabled CICS
region to intercept the internal CICS calls
associated with defined user transaction-
ids. When executed via what is called a
bridge transaction-id, no screen will be
displayed. Instead, all of the information
related to the standard user-defined trans-
action (Basic Mapping Support [BMS],

state data, etc.) is routed to the bridge exit.
Here in the exit, any number of things can
be done by an EAI package:

◆ communicate the CICS data to other
platforms using MQSeries

◆ transmit the CICS data to a known IP
address in a Websphere servlet

◆ ship the data to an ERP system running
on UNIX

IBM recognizes the market-driven need to
provide new software that will make it eas-
ier to access big iron data stores. The 3270
Bridge is a perfect example of this new
breed of software.

TCP/IP

If a site is "on the fence" regarding the use
of TCP/IP as a mainframe networking proto-
col, allow me to give this little push: All of the
IBM e-commerce initiatives, almost all third-
party EAI products and all new software for
the foreseeable future depend upon the use of
TCP/IP. That is, if the mainframe is to step
into the role of mega-data server, it must speak
the networking language of the Internet.

This is not as difficult as it seems. IBM is
increasingly weaving TCP/IP into OS/390
and other big iron operating systems. Early
implementations of the TCP/IP stack on
OS/390 (circa 1995-96) were hampered by
poor performance. But this is no longer the
case. Ever since OS/390 reached V2Rx,
TCP/IP has been every bit as robust as tra-
ditional VTAM/SNA protocols. 

WEBSPHERE

Websphere is certain to be a key piece in
any OS/390 EAI development. It is crucial
to InnerAccess. The heart of the OS/390
components of the InnerAccess software
run as a Java servlet within Websphere.
From a traditional OS/390 point of view,
Websphere runs as a started task much like
a CICS region. It is the principal gateway
in to and out of OS/390 for all distributed
and web-based presentation tiers. 

Continuing with the CICS example, both
Websphere and an EAI-enabled CICS
region could be running on the same
OS/390 image. With TCP/IP transferring
3270 Bridge data, transfer rates would be
quite high, since all software is running on
the same machine.

Also, the InnerAccess/Java servlet com-
bination is portable. This makes it possible
to run it on other platforms such as NT,
Linux and Solaris.

FIGURE 1: THE MAPBROWSER

The MapBrowser displays a mainframe "green screen" reconstructed from its XML description obtained from CICS TS.

FIGURE 2: ACTIVE DATA OBJECTS
(ADO) SHOWN IN A VISUAL BASIC 

TEXT BOX PROPERTY WINDOW

This is the very heart

and soul of EAI:

modernizing interfaces

and unlocking the doors

to the massive amounts

of data that reside on

OS/390 servers.

The 3270 Bridge session control serves as the ActiveX
data source.
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The potent combination of an EAI-enabled CICS region, TCP/IP
and Websphere is the clear path to the modernization of legacy online
systems. But what about metadata? How can client-side software
know the characteristics and features of data items being transferred?

XML (EXTENSIBLE MARK-UP LANGUAGE)

For many years, Internet browsers have relied upon the static
mark-up language known as HTML (Hyper Text Mark-Up
Language) for their presentation. Many still do. However, in the
past few years, XML has appeared on the scene and is rapidly gaining
acceptance as the standard for representing information. Where
HTML is used to define how information is presented on web
pages, XML is used to describe information content. What are the
main qualities of XML? It is flexible, dynamic and customizable. 

A major shortcoming of HTML is that it must be coded,
uploaded and then made available to browsers. Everyone who nav-
igates to a web page sees the same basic presentation; therefore, it
has a tendency to become "stale" quickly. A major initiative under-
way right now on the Internet is to invent languages that allow for
customizable content. That is, different text, images and music
appear/play in a browser window based upon who is viewing the
site. XML is emerging as just such a language.

This dynamic characteristic of XML makes it an excellent lan-
guage to transmit metadata information from host to client.
InnerAccess uses its own customized "lingo" of XML called
XML/390. The software attaches XML tags to all data items being
transported. This allows for all sorts of possibilities on the client side. 

ActiveX controls (formerly known as OLE) in Visual Basic fully
support industry standard XML. In Figure 1, a mainframe "green
screen" is actually recreated side-by-side with the Visual Basic
form. The green screen that is shown is not some kind of screen-

scraped image. Rather, it is a visual reconstruction from the XML
description returned by the InnerAccess introspector component.
The XML descriptions contain information such as field names,
position, color and attributes.

This introspection capability enables InnerAccess to offer
development tools that provide an unprecedented level of integra-
tion with the mainframe. Figure 2 shows how the InnerAccess
Session control uses ADO (Active Data Objects) technology to
enable Visual Basic fields to connect directly to CICS map fields
as ActiveX data sources.

The DataSource property represents the CICS 3270 Bridge session.
The DataMember indicates the map (in mapset.map format) and the
DataField represents the field name. Because the links use the field
name, CICS maps can be changed extensively and the link will still be
valid as long as the field remains on the map. All this information is
available from the moment the Session control is placed on the Visual
Basic form. There is no need to manually tag each field or record serv-
er-side keystrokes.

The use of component-based technology offers amazing capa-
bilities. For example, replace the text box for the "Birth Date" field
with a calendar field, and viola! Figure 3 shows the result: no pro-
gramming is required.

If your presentation layer of choice is an Internet browser, XML
literally plugs right in. Microsoft, IBM and other companies now
offer free XML parser/generators that can be used from most brows-
er scripting languages such as VB Script and Java Script.

SO MANY OPTIONS, SO LITTLE TIME

The single biggest challenge that companies face is having to settle
on a target client-side architecture. The choice is often dictated by
the level of security required, the type of user interface, the under-
lying client-side technology (ActiveX or Java), and the location and
status (employees or web surfers) of the users of the application.

Microsoft shops might want to embed ActiveX controls right into
their web pages if the application is available on an intranet and all users
have Internet Explorer. At the opposite end of the spectrum, other sites
might want to use Java Server Pages or servlet technology to generate
plain old HTML pages by using the InnerAccess JavaBean components
in their scripts to access CICS from the server. With Java Server Pages,
scripts are executed on the web server, not in the browser.

Other options include CGI scripts written in Visual Basic or C++,
Java applets, Active Server Pages, or even Visual Basic/Java appli-
cations that don't use browsers. The possibilities are endless (or at least
they seem to be).

The encapsulation of mainframe applications into software
components such as ActiveX controls or Java Beans makes it pos-
sible to implement all of the architectures described previously. By
having a streamlined interface to online CICS screens, as opposed to
some kind of remote APPC call to a CICS subroutine, it actually
makes sense to develop new green screen applications. They are easy
to write and test. Then, they can be integrated in the Enterprise melt-
ing pot with a couple of mouse clicks.

CONCLUSION

S/390 servers have an enviable track record of availability, scal-
ability and high performance. Unfortunately, it has been difficult to

FIGURE 3: GETTING FANCY

A calendar has been attached to the "Birth Date" Text Box to allow a "no programming"
perpetual GUI calendar to drop-down.
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integrate them into the current mix of multi-
platform applications. Screen scraping is
difficult at best. Direct access to databases
through SQL is slow and forces companies
to jettison millions of lines of code that
were laboriously written over decades. By
using new tools such as WebSphere, 3270
Bridge and TCP/IP along with a high quali-
ty EAI package such as InnerAccess, it is
possible to offer developers instant access to
the bulk of Enterprise data and applications
without having to change anything in those
applications.

This is 21st century EAI at its best —
coexistence with the powerful back-office
server known as OS/390, not replacement.
As a long-time mainframe fan, I am eager to
enter this brave new world. I am excited by
the creative possibilities of swimming with,
instead of against, the current.  
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