
CICS celebrated its 35th anniversary last year and is considered
the world’s most popular transaction monitor, with a

proven track record of successfully delivering new technology. IBM
continues heavily investing into CICS development, providing new and
enhanced CICS functionality, to make it easier and more cost effective
to develop new e-business applications, while protecting your current
investment in CICS legacy code. This year IBM delivered CICS TS
V3.1, which has major enhancements in exploitation of Service
Oriented Architecture (SOA) to take advantage of Web services, when
integrating with existing legacy applications. CICS is now fully up to
spec on Web services standards and can fully participate in SOA.

CICS TS 3.1 support for WEB services conforms to open standards
like Simple Object Access Protocol (SOAP) 1.1 and 1.2, HTTP 1.1 and
Web Services Description Language (WSDL) 1.1. Making the use of
this latest technology can give your company an opportunity to stan-
dardize, where the entire company can use the same approach or
methodology. CICS TS 3.1 is built on an Eclipse integrated develop-
ment environment, making it natively capable of performing WSDL
conversions and plugging into a given Web service.

Implementation of SOAP support under CICS TS 3.1 has been
greatly simplified and optimized, and user-written application handler
is no longer required, in contrast with SOAP for CICS Feature imple-
mentation in CICS TS in V2.2 and V2.3. SOAP support is now inte-
grated into V3.1 and includes CICS Web Services Assistant utilities
that help you map WSDL service descriptions into languages like
COBOL, PL/I, C, C++, and vice versa. Another major enhancement in
V3.1 is that your Applications business logic can be either Comm-area
or container based, eliminating 32K data size limit.

Director of CICS Development Dibbe Edwards, explains IBM’s
direction with SOA exploitation by CICS as follows: “SOA is going to
be a very significant concept for all IT shops, and you can be sure that
CICS will give you the full support you need to exploit this approach.
CICS Transaction Server V3.1 has major new support for Web services,
allowing CICS-based applications to be integrated with an SOA, so
they can be exposed as Web services. New HTTP capabilities mean that
your CICS systems can request Web services as well as provide them,
and distributed transaction coordination means that full CICS integrity

can be maintained with partners who comply with the WS-Atomic
transaction specification.

You can easily wrapper CICS applications as Web services, by using
the CICS-supplied Web Services Assistant. Usually, you won’t have to
make any changes to the code, so you can start to integrate CICS appli-
cations into new business processes quickly and with low risk. When
you wrapper CICS applications in this way to expose them as services,
you enter a new level of interoperability between applications.

As a CICS customer, it’s likely that you have a huge investment in
CICS business transactions, and you have a critical dependency on
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them to run your core business. This ability to leverage them easily in
new business processes makes them even more valuable, and ensures
that CICS continues as a potent force in enterprise computing.”

WHY THESE ENHANCEMENTS TO CICS
SHOULD BE IMPORTANT TO YOUR COMPANY

1. Most companies today are dealing with increasing levels of
complexity in their Software architecture and need to respond
quickly to new requirements of the business, while continually
reducing the cost of IT to the business. One of the major obstacles
in meeting enterprise integration needs is the lack of a consistent
architectural framework within which applications can be quickly
developed, integrated and reused. One of the biggest challenges
companies are facing today is Application integration, because they
need to accommodate a variety of hardware, middleware, operating
systems, data stores and languages. The answer to this challenge is
finding a common way to address connectivity requirements, which
is where Service Oriented Architecture comes into the picture.

The key concept of SOA is that the functionality implemented
by a service is exposed via a standard-based interface
declaration. The implementation details are hidden from the
users of the service; they invoke the service based on the
operations exposed in these interfaces. SOA encourages
organizations to think in terms of actual business services and
the associated data, rather than low level technology details.

One of the best ways of implementing the SOA is to take
advantage of Web services. CICS TS V.3.1 enhancements to
Web services support will allow your company to publish CICS
applications as Web services that can be consumed by J2EE or
.NET applications, and will enable CICS applications to
consume external Web services. CICS now can be a full
participant in Business to Business world and can be a Web
services provider as well as a requestor in the Web services.

2. According to a recent survey conducted by Yankee Group, SOA
will be everywhere by 2006, and IBM will be leading the pack
in SOA capabilities. A survey of more than 300 IT decision-
makers from large US enterprises revealed that in the next 12
months, 75% plan on investing in the technology and staffing
necessary to enable SOA. Three-quarters of the respondents said
they'll be investing in application servers, either new or Web
services-enabling existing ones. Eighty percent of investments
will come in systems and network management software, and a
significant amount will be spending on connecting tools around
database integration. It was predicted that during the next 12
months more companies will try to bring SOAs across an entire
enterprise and then explore integration with the entire value
chain. For more details please see
http://www.yankeegroup.com/public/news_releases/news_release
_detail.jsp?ID=PressReleases/news_SOA_Survey_08222005.htm

3. Your company may want to take a closer look at CICS Web
services support because of the skill set your developers have.
Statistics show that only 15% of new code is still being
developed in COBOL and the majority of the development is
done in Java now. Most COBOL developers will be retiring in
10-20 years and new developers that are joining the work force
have only Java or C/C++ skill set. New developers develop more
modern, better constructed Applications that have business logic

separated from Application logic and can be perfect candidates
for using CICS Web services to get to legacy data.

4. Another reason to consider CICS Web Services as a technology
for deploying and providing access to business functions over the
WEB could be the software cost factor and new technology (like
WebSphere) support considerations. SOAP support under CICS
does not require any major additional infrastructure to be installed
and comes as a part of CICS TS 3.1. If you currently do not run
any of the CICS gateway products like WebSphere Application
Server for z/OS and are looking for the way to integrate your
Applications using emerging standards such as HTTP, XML,
SOAP and WSDL, with a minimum amount of reprogramming,
CICS Web service and SOAP support can make it possible.

5. And last, but not least, are CICS SOAP performance
enhancements and improved integration tool set. If your
company has been looking for a way to incorporate IBM
mainframe assets into the SOA, but has concerns about XML
parsing runtime overhead, CICS TS 3.1 has major performance
improvement in this area, showing up to 23% CPU reduction,
compared to CICS TS V2.3.

By now you are probably beginning to think that you really
need to know more about Web Service, SOA and CICS SOAP
support. So, let’s take a closer look.

WHAT IS SOA?

The Service Oriented Architecture is an architectural approach
whereby an application is composed of independent, distributed and
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co-operating components called services. This collection of services
constitutes the application. The services can be distributed within or
outside of the organizational physical boundaries and security
domains. A service can be viewed similar to CICS transaction - a
repeatable business task.

The implementation details are hidden from the users of the service;
they invoke the service based on the operations exposed in these inter-
faces. Various service components can exist on varying platforms and
can be implemented using different programming languages. When
you use SOA as your IT architectural style it gives you the ability to
integrate your business through the linking of services.

WHAT IS A WEB SERVICE?

A Web service is a collection of operations that are network accessi-
ble through standardized XML messaging. It can be described in simple
terms, as a common program to program communication model, that is
built on existing and emerging standards, such as, HTTP, SOAP, XML,
WSDL and Universal Description, Discovery and Integration (UDDI).

Web services utilize WSDL to describe content and usage, the
emerging standards of SOAP as a protocol for sending exchange mes-
sages between Web services, and UDDI specification to allow Web
providers to register their services and Web requestors to locate the
appropriate services providers.

The interface hides the implementation details of the service, allow-
ing it to be used independently of the hardware or software platform on
which it is implemented and also independently of the programming
language in which it is written. This means that when Web service is
used, neither the requester nor the provider needs to be aware of the
platform on which the other runs, nor of the programming language in
which the other is written. This allows Web Services-based applica-
tions to be loosely coupled, component-oriented, which in turn simpli-
fies integration for cross platform technology.

HOW CICS SUPPORTS WEB SERVICE

You have a choice between two different approaches when planning
to use WEB Services under CICS TS 3.1:

1. If you are looking for a solution with the least amount of
programming effort, you can use CICS Web services assistant
utilities that will generate the CICS resources that you would
need to deploy your application. Then at application runtime,
CICS will transform your application data into SOAP message
on output, and will transform the SOAP message back to
application data on input.

2. If you need to use non-SOAP messages within the Web services
under CICS, then you can write your own code to map between
your application data and the message that flows between the
service requester and provider.

FIGURE 1 demonstrates the following WEB services Enablement
styles you can use:

▼ Bottom up—start with existing language structure and
convert it into a form useable as a CICS web service. CICS
acts as a Service Provider using existing program, which can
remain unchanged.

▼ Top down—used for new applications and uses WSDL
document and converts it into a form useable as a CICS web
service. CICS uses existing Web Service Provider and acts as
Service Requester.

▼ Meet in the middle—used for existing applications and uses
WSDL document and maps and converts it into a form useable as
a CICS web service. CICS can be Service Provider and Requester.

WHAT SETUP IS REQUIRED TO SUPPORT WEB
SERVICES UNDER CICS?

It is important to point out that your CICS applications should be
structured to ensure separation of business logic and communications
logic. Applications that follow this practice are best candidates for
reuse of the business logic in a Web service requester.

FIGURE 2 illustrates mapping the SOAP body to the application data
structure when CICS acts as a service requester.

FIGURE 3 illustrates mapping the SOAP body to the application data
structure when CICS acts as service provider.

There are three objects that define the execution environment that
allows a particular CICS application program to operate in Web serv-
ices. These are: the Pipeline, the Web service binding file, and the Web
service description. These objects are defined to CICS as attributes of
the WEBSERVICE resource definition. WEBSERVICE resources can
be dynamically installed in your running CICS system.

A pipeline defines the set of message handlers that operate on Web
service requests and responses. The WEBSERVICE resource specifies
a separate PIPELINE resource which, in turn, specifies the pipeline
configuration file. If you have been using the SOAP feature for CICS
TS V2, you should be aware that the structure of the pipeline in this
release of CICS is not the same as that used in the feature.

A WEBSERVICE resource defines aspects of the run time environ-
ment for a CICS application program deployed in a Web services set-
ting, where the mapping between application data structure and SOAP
messages has been generated using the CICS Web services assistant.

When a client invokes a Web service in CICS, an inbound Web serv-
ice request is made that is associated with a WEBSERVICE resource
by the URIMAP resource.

The URIMAP identifies the WEBSERVICE resource that applies to
the URI in the inbound message; the WEBSERVICE specifies the pro-
cessing that is to be performed on the message. URIMAP definitions
enable CICS to match the URIs of requests from Web clients, or
requests to a remote server, and provide information on how to process
the requests.

The CEDA pipeline install will install all applicable Web Services by
reading the WSbind files from the Pickup directory and copying them
to the Shelf directory Application handler DFHPITP invoking the
CICS Web services assistant.

FIGURE 4 shows CICS WEB Services Resource definitions and how
they relate.

WHAT IS WSDL AND CICS WEB SERVICES
ASSISTANT?

Let’s take a closer look at WSDL and CICS Web Services assis-
tant utilities.

WSDL is the Web Services Definition Language, and describes in
XML format how to invoke the Web Service, in terms of transport
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layers supported, the URI required, operations (methods) supported
and descriptions of the data elements. WSDL contains an abstract
definition of on operation and associated input and output messages
and can not be used directly in an application program.

A Web service binding file contains information that is used at run
time to perform the mapping between application data structures and
SOAP messages. The Web service binding file is generated by the
CICS-supplied tools.

A Web service description is used only when runtime valida-
tion of SOAP messages is required. Validation of each message is
performed against its schema, which is imbedded within the Web
service description.

In order to interpret structure of the message, the service provider or
requester has to parse the WSDL. This is where CICS Web services
assistant comes into the picture.

The CICS Web services assistant can help you deploy an application
with the least amount of programming effort by generating the CICS
resources that you need to deploy your application. When your appli-
cation runs, CICS transforms your application data into a SOAP mes-
sage on output, and transforms the SOAP message back to application
data on input.

CICS Web services assistants can transform the data between a high
level data structure used in an application program, and the contents of
the <Body> element of a SOAP message. When you write your appli-
cation program, you do not need to parse or construct the SOAP body;
CICS will do this for you. In order to perform the mapping, CICS needs
information, at run time, about the application data structure, and about
the format of the SOAP messages.

Web services assistant consists of the following utilities:

▼ DFHWS2LS—takes a Web service description as a starting
point. It uses the descriptions of the messages, and the data types
used in those messages to construct high level language data
structures that you can use in your application programs.
DFHWS2LS is typically used when running a service requester
application and WSDL is supplied by service provider.

▼ DFHLS2WS—takes a high level language data structure as a
starting point. It uses the structure to construct a Web services
description that contains descriptions of messages, and the data
types used in those messages derived from the language
structure. DFHLS2WS is typically used when running a service
provider application. In this scenario, generated WSDL is used
by service requester to create SOAP message.

Both utility programs generate a Web services binding file that CICS
uses at run time to perform the mapping between the application pro-
gram’s data structures and the SOAP messages.

CICS Web services assistant supports the most common data types
and structures, but there are some that are not supported. In order to
avoid parsing the messages yourself, you should first consider provid-
ing a program layer that maps your application's data to a format that
the assistant can support.

Please note that if you decide not to use the CICS Web services
assistant, you will have to:

▼ Provide your own code for parsing inbound messages, and
constructing outbound messages

▼ Provide your own pipeline configuration file

▼ Define and install your own URIMAP and PIPELINE resources

PERFORMANCE

CICS TS 3.1 has major enhancements in SOAP performance.
FIGURE 5 demonstrates performance of a 'simple' SOAP message,

showing the overhead of SOAP pipeline in V3.1 using CICS Web
Services Assistant 19% lower compared to SOAP for CICS Feature in
V2.3 with user-written app handler.

FIGURE 6 demonstrates performance of a ' typical' SOAP message,
showing the overhead of SOAP pipeline in V3.1 using CICS Web
Services Assistant 23% lower compared to SOAP for CICS Feature in
V2.3 with user-written app handler.

Please note that for best performance, you would need to install per-
formance PTF UK02367 (APAR PK03397 ), which has performance
improvement to Web Service Support under CICS TS 3.1.

KEYS TO SUCCESSFUL IMPLEMENTATION OF
SOA

In order to have a successful SOA implementation in your organiza-
tion it is not enough to have technical knowledge of how to implement
it. Governance is the key to successful SOA engagements and it
plays a more important role in today's IT than it ever has before.

Here are some highlights on governance principles:
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FIGURE 5: SIMPLE SOAP MESSAGE

FIGURE 6: TYPICAL SOAP MESSAGE
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▼ Governance provides an overarching structure in order to
support the customers' business objectives on strategic,
functional, and operational levels. It defines the rules, processes,
metrics, and organizational constructs needed for effective
planning, decision making, steering, and control of the SOA
engagement to achieve customers' business needs and
challenging targets.

▼ To provide architectural governance, some structures have to
be established within an organization, defining all required roles
and responsibilities as well as appropriate decision-making
structures.

▼ The governance model should address the fundamental
requirement of incremental adaptation, with a focus on using the
lessons learned in each step to define and execute the next step.

CONCLUSION

SOA is rapidly becoming an emerging standard for enabling re-use
of mainframe assets. In the near future, SOA will be the standard for
integration and maybe as widely used as Internet and TCP/IP cur-
rently. IBM sees great potential in exploitation of SOA and currently
invests over 1 billion dollars a year in research and development
related to SOA!

CICS is moving away from its traditional role as a pure back end to
being an integrated part of a service-oriented architecture.
Implementation of SOA under CICS TS 3.1 can enable your company
to better leverage your existing technology assets, like CICS and legacy
data, while seamlessly aligning your company IT infrastructure with
business needs.

If your company is looking for ways to reduce cost and resources
associated with business integration and application development, then
you would benefit from exploiting CICS TS 3.1 enhancements, which
can enable your enterprise to react quickly to new opportunities.

So, if you do not want to be “left behind,” start with a small project
exploiting SOA under CICS, gain experience and grow rapidly. This
will position you to cost effectively meet your company integration
needs and have consistent architectural framework that can support
your future business needs.

My follow up article on tooling to support implementation of CICS
TS 3.1 Web Services will cover WebSphere Developer for zSeries,
WebSphere Studio Enterprise Developer, GT Software Ivory, IBM
Debug Tool for z/OS & Distributed Debugger, Wily Introscope and
Rational Performance Tester for z/OS.  
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