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CICS TS Latest
Enhancements and

New Features That You
Need To Know About

By  E l e n a  N a n o s

MANY
shops today are still running CICS TS V1.3 and
wondering why they should move to CICS TS V2.2

or V2.3 or the latest V3.1, going GA in March. This article will give
you a high level overview of new features offered in CICS TS V2.2,
V2.3 and V3.1, will give you a background of Java evolution under
CICS, review support for EJB, Simple Object Access Protocol (SOAP)
& Service Oriented Architecture (SOA) and show you the direction
IBM is taking with future CICS development.

IBM has been making tremendous progress in providing Java, EJB,
SOAP and now SOA support under CICS, without sacrificing the
excellent performance CICS is well known for. CICS support for Java
has been introduced in CICS TS 1.3 and since then has been dramati-
cally enhanced. For shops looking to Web-enabled CICS applications,
using Java under CICS and CICS Connectors simplifies development
of new e-business applications, reduces the overall cost of computing
and allows reuse of the existing programming and operational skills
without requiring a fundamental re-education of the system program-
mers and operators. CICS TS 2.3 not only provided functional
enhancements in Java functionality under CICS, but also addressed the
issue of performance, which has been prohibiting some shops from
making use of CICS EJB server, due to very high CPU overhead.

If your shop is currently running CICS TS V1.3, you probably already
know that as of December 31, 2002, CICS TS 1.3 can no longer be
ordered and IBM announced an End of Currency (EOC) date of April 30,
2006. This means that you have a year to migrate to CICS TS V2 or V3.
So let’s take a closer look at what your options are and the best fit for the
current requirements and planning for future development under CICS.

WHY SHOULD WE CARE ABOUT JAVA SUP-
PORT UNDER CICS?

Wide use and popularity of Internet and Java have created a lot of
opportunities and challenges for most shops where the companies see
the Internet as the way to reach out directly to their customers.
Chances are that your company is no different and is looking to be

able to leverage the Internet, while preserving investment in “legacy,”
host based Applications.

Java is seen as the programming language of the future with “write
once, run anywhere” capabilities. Most companies today develop new
Applications with GUI front-ends, but still utilize existing legacy CICS
COBOL code. Using Java reduces programming costs and gives devel-
opers the freedom to deploy their applications on any platform and
improves time to market by exploiting Java technologies and by using
modern Application Development tools.

CICS TS Java support helps to evolve from the 3270 procedural
COBOL world to a Web-based, Object-Oriented Java world. New
enhancements in CICS TS allow you to exploit existing CICS applica-
tions to the full extent and make them more easily available to e-busi-
ness applications. CICS exploits a completely new Java Virtual
Machine (JVM) specially designed to optimize performance for short
running programs such as CICS transactions.

The Persistent Reusable Java Virtual Machine (JVM) supports special
techniques that enable system and middleware code to re-initialize the
JVM before it is reused for the next Java program. This ensures that there
can be no interference between the applications, or between programs
running on behalf of different end users, that serially reuse the same JVM.

JAVA EVOLUTION WITH CICS TS V1.3, V2.2, V2.3
& V3.1

IBM has been making continuous enhancement to CICS to provide
Java support under CICS and to keep up with Java upgrades. In order
to see how far IBM advanced with Java support under CICS, let’s take
a look first at Java evolution under CICS TS.

CICS TS V1.3

This was the first CICS release to support Java application and it
provided support for CORBA IIOP protocol. Support for the following
features/products was introduced:
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� Java -JDK 1.1.8 for OS/390
� High Performance Java
� JCICS
� JDBC 1.2
� CORBA IIOP 1.0 Inbound only
� VisualAge for Java v4 Enterprise Edition ( JDK 1.2.2)

CICS TS V2.2

This CICS release has been GA since 01/02 and provided CICS EJB
Server support and further enhanced support for IIOP protocol. Support
for the following features/products was introduced:

� SDK 1.3.1 for z/OS—exploiting the persistent JVM
� HPJ support for migration purposes only
� JPDA + Distributed Debugger
� JDBC 1.2 and 2.0
� JDBC access to IMS
� CICS Connector for CICS TS (CCF)
� WebSphere 4.0 distributed container
� WebSphere Application Assembly Tool
� EJB 1.1—session beans only
� JNDI 1.2—LDAP + COS Naming service
� Resource Manager for Enterprise Beans (RMEB)
� IIOP 1.1 inbound and outbound
� CORBA 2.1 stateless objects
� WebSphere Studio Application Developer or
� Enterprise Developer V4 or V5

CICS TS V2.3

This release of CICS went GA on 12/28/03. With CICS TS 2.3 IBM
further enhanced CICS EJB support and performance by re-architect-
ing JVM and exploiting SDK V1.4.1. Support for the following fea-
tures/products was introduced:

� Java enhancements using SDK 1.4.1, exploiting JVM shared
class cache

� Reduced JVM startup time and reduction in CPU overhead
� Storage protection for Java programs
� EJB hardening and performance improvements
� Enhancements to IIOP authentication and encryption
� CCI Connector 1.0
� WebSphere V4+V5 AAT or WebSphere Studio
� EJB 1.1 session beans only
� Toleration of EJB 2.0 JARs
� IIOP 1.2 + enhanced authentication + encryption
� CORBA 2.3 stateless objects
� WebSphere Studio Application Developer or Enterprise

Developer v4 or v5
� New JCICS classes for the CICS APIs WEB, DOCUMENT, and

EXTRACT
� Interactive end-to-end debugging enhancements
� XML capability for COBOL and PL/I
� Java remote debug & Java and EJB trace enhancements
� SOAP for CICS SupportPac
� DB2 restart-light and JDBC support
� HPJ support for migration purposes—withdrawn in V3.1

Other enhancements:

� CICSPlex SM enhancements
� CPSM NT Agent
� CPSM definitional WUI
� CPSM WLM for LINK3270 Bridge
� CPSM new function support
� CPSM architectural limits

� Definitional web user interface
� Workload management for the LINK3270 Bridge2 IBM
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� Architectural improvements
� Signon retention
� CF system managed rebuild /duplexing
� DB2 enhancements

� DB2 group attach
� CICS-DB2 Performance (OTE)
� RMI purge
� CEMT INQ DB2

� FC GLUE
� MRO Timeout
� Display TN3270 IP address
� Statistics enhancements

CICS TS V3.1

This latest release of CICS is going GA 3/25/05. With CICS TS 3.1
IBM continues enhancing CICS functionality, leveraging existing
investments and skills, while exploiting new technologies. The key
Web-Enablement enhancements are:

� Service Oriented Architecture exploitation by CICS
� SOAP and Web services capabilities compliant with the W3C

standards
� C/C++ capability is enhanced by support for XPLink
� Outbound HTTP 1.1 support
� CICS Web API commands are now threadsafe
� OTE function has been extended
� Intend to add CICS TS 3.1 support to WebSphere Studio

Enterprise Developer (WSED), during 2005

Other enhancements:

� New mechanism for inter-program data transfer without CICS
size limitation

� Language Environment-enabled Assembler applications are
supported

� Security enhancements with SSL
� The Information Center has moved to the Eclipse platform
� Functional and usability improvements are provided to the

CICSPlex SM Web User Interface, enabling systems to be fully
managed without the TSO End User Interface

� New batch update mechanism is provided for the CICSPlex SM
data repository

Withdrawn functions:

� OS/VS COBOL programs
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IBM has been making statements of direction for some time to
withdraw run-time support for OS/VS COBOL programs and it
is now finally withdrawn in CICS TS 3.1. OS/VS COBOL
programs, which had runtime support in CICS Transaction
Server for z/OS, Version 2, cannot run under CICS TS V3.1.
OS/VS COBOL programs must be upgraded to Language
Environment® conforming COBOL, and recompiled against a
level of COBOL compiler supported by CICS.

� Common Connector Framework (CCF)
The Common Connector Framework (CCF), which was the

predecessor interface to the Common Client Interface (CCI), is
not supported by CICS TS V3.1.

� Hot-Pooling
Run-time support for Java program objects and for hot-pooling

(HPJ) is withdrawn. CICS TS V2.3 still provides run-time support
for existing hpj-compiled Java program objects, but no support
was provided for developing new Java program objects or for
modifying existing Java program objects. In CICS V3.1 run-time
support for hpj-compiled Java program objects is withdrawn.

� BTAM and TCAM support
CICS support for the Basic Telecommunications Access

Method (BTAM) is discontinued. Support for the
Telecommunications Access Method (TCAM) is limited to
indirect support for the DCB interface.

UNDERSTANDING JVM TCBS AND NEW
ENHANCED
STORAGE MANAGEMENT

Now let’s take a closer look at what JVM TCBs are used to support
Java Applications.

With CICS TS 2.2, J8 JVM TCB has been added to handle all Java
requests. CICS TS 2.3 added two more JVM TCBs—JM & J9.

� JM TCB is used by master JVM and cannot be used to run Java
applications; it exists only to initialize and own the shared class
cache.

� J8 TCB is used to run Java programs in a JVM that executes in
CICS key.

� J9 TCB is used to run Java programs in a JVM that executes in
User key.

CICS uses the open transaction environment (OTE) to run JVMs.
Each JVM runs on an MVS TCB, which is allocated from a pool of J8
and J9 mode open TCBs, managed by CICS in the CICS address space.
This pool of open TCBs is called the JVM pool. The priority of the J8
and J9 mode open TCBs in the JVM pool is set lower than that of the
main CICS QR TCB, to ensure that Java programs do not affect the
main CICS workload.

All new CICS transactions still start on the QR TCB and when a trans-
action makes use of a Java program, and then CICS switches to either a
J8 or a J9 TCB and runs the program under the control of a JVM there.
When the program terminates, or if it needs to access a CICS managed
resource, then CICS switches control back to the QR TCB for that piece
of processing. In this way the JVM can pause without interrupting the rest
of the CICS workload, so serialization of access to CICS resources and
the management of the start and end of all transactions are done using the
QR TCB.

With CICS TS 2.3 IBM made great enhancements in storage man-
agement. Now there is a new storage monitor provided for managing
MVS storage. As JVMs make requests for MVS storage, the storage
monitor checks whether the availability of MVS storage has dropped
below pre-set thresholds and notifies CICS when this is the case avoiding
an outage. Once CICS has been notified that MVS storage is constrained,
the actions it takes, depending on the seriousness of the situation, are as
follows:

� When MVS storage is constrained, CICS deletes JVMs in the
JVM pool that are not currently in use, together with their TCBs.
However, new JVMs can still be created for incoming requests.

� When MVS storage is severely constrained, CICS temporarily
prevents the creation of new JVMs for incoming requests, and
behaves as though the MAXJVMTCBS limit has been reached
and the JVM pool is full. CICS then terminates all JVMs as soon
as they finish running their current Java programs. If limited
MVS storage is available, and the storage monitor is still
receiving requests from CICS to create JVMs, it queues any such
requests that cannot obtain sufficient MVS storage.

� When CICS manages to reduce its use of MVS storage by these
methods, and the availability of MVS storage has risen above
the pre-set thresholds, the storage monitor informs CICS that it
can return to normal operation. As CICS returns to normal
operation, operator messages inform you when MVS storage is
no longer constrained.

You can now run Java programs in a JVM that executes in user key.
A new type of open TCB, the J9 TCB, is used for these JVMs. Running
applications in user key extends CICS storage protection, and the J9
TCB uses less storage below the line than other TCBs. When you set
the EXECKEY parameter on the PROGRAM resource definition for a
Java program to USER, a J9 TCB is used for the JVM, and MVS stor-
age is obtained in user key. When the EXECKEY parameter is set to
CICS, a J8 TCB is used, and MVS storage is obtained in CICS key.

OTE ENHANCEMENTS

OTE services were initially used to enable Java programs to be exe-
cuted within a CICS system. In CICS TS V2.2, support was added that
enabled CICS/DB2 applications to run in an OTE, which provided the
benefit of reduced TCB switching, which improved their performance.
CICS TS V3.1 was further improved to enable more CICS commands
to function in threadsafe, reentrant environments and to extend multi-
processor usage to non-CICS/DB2 applications. This extends the use of
OTE by providing support for COBOL, PL/I, Assembler, and non-
XPLink C/C++ OPENAPI application programs. Now your program
can run on its own TCB from the start and does not have to go through
TCB switching, which encounters additional overhead.

EJB SUPPORT—CICS AND WEBSPHERE

If you are just starting to look into how CICS TS can help you
Web enable your existing applications, you may wonder why you
would want to take advantage of enhanced CICS Enterprise Beans
(EJB) support.

First let’s take a quick look at JavaBeans. It is a self-contained,
reusable software component, written in Java, which has a visual ele-



ment and executes within some type of visual container, when used in
a desktop application. Server components are application components
that run in an application server such as CICS and unlike desktop com-
ponents they do not have a visual element and are known as EJBs.

The benefit of using EJBs is that developers can create complex appli-
cations by focusing on business logic rather than environmental and
transactional issues. EJB architecture is independent of any specific plat-
form, proprietary protocol, or middleware infrastructure. Applications
developed for one platform can be re-deployed on other platforms. The
EJB architecture can improve the productivity of application developers
by standardizing and automating the use of complex infrastructure services
such as transaction management and security checking.

It is important to point out that the support for EJBs in WebSphere is
not the same as in CICS, but they can compliment each other. CICS is
optimized to support short running pseudo-conversational transactions
and supports only session beans. There are two types of session beans:

� A stateful session bean that manages its own transactions and
can begin an OTS transaction in one method and commit or roll
it back in a subsequent method.

� A stateless session bean that manages its own transactions and
begins an OTS transaction must commit (or roll back) the
transaction in the same method in which it was started. This is a
more common way of using session beans in CICS.

Enterprise beans in a CICS EJB server benefit from CICS transac-
tion management services like system log management, performance
optimizations, runaway & deadlock detection, TCLASS management
and monitoring and statistics.

WebSphere Application Server provides efficient support for entity
beans, because it is optimized to manage long-lived transactions that
manage data. CICS can exploit that support with no impact on the appli-
cation programming model. WebSphere Application Server for z/OS
provides the most efficient implementation of entity beans that encapsu-
late DB2 data. For example an application that needs access to DB2 can
get the best of both worlds by running session beans in CICS and entity
beans in WebSphere for z/OS. With both containers running on the same
z/OS image there are opportunities for optimizing the data transport,
providing very efficient secure inter-operation and avoiding data trans-
formations.

SOAP SUPPORT

Microsoft and IBM officially joined the SOAP development effort
in May of 2000 by co-authoring the SOAP version 1.1 specification
and co-submitting it as a W3C Note, officially signaling the start of
the "Web services revolution."

Adding SOAP support under CICS in August, 2003 was an impor-
tant step for IBM to demonstrate that CICS legacy applications can par-
ticipate in e-business and customers can preserve their investment in
existing CICS code and maximize re-use of enterprise assets.

IBM introduced SOAP support initially as a technology preview and
created CA1M SupportPac, which contained inbound and outbound
SOAP support for CICS Transaction Server V2 and inbound support
only under CICS TS 1.3. CA1M SupportPac allowed access to existing
COMMAREA-based applications via SOAP messages.

The SOAP for CICS feature can no longer be ordered with CICS TS
V3.1. SOAP and Web services support are included into the base CICS TS

3.1 product. If you are already using SOAP feature under CICS TS V2,
your applications will continue to run under V3. IBM is advising cus-
tomers to migrate to the Web services support capabilities of CICS TS
V3.1, since they have major advantages over SOAP feature support.

CA1M allows access to existing Comm-area based applications via
SOAP messages. This requires an application layer to map from an
XML based SOAP payload to Comm-area and back. WebSphere
Studio Enterprise Developer (WSED) provides tools to generate con-
verter routines from COBOL copybooks that can perform these map-
pings.

SOAP is language neutral and works with COBOL, PL/I as well as
Java, maximizing opportunities for its usage. Developers can now rely
on the expertise and existing proven code of other developers to
develop new applications. It is possible now to implement new appli-
cations that are XML aware that can be driven via a SOAP message.

IBM created a dedicated newsgroup for customers that were using
the SOAP support under CICS TS. This newsgroup can be accessed at:
h t t p : / / w w w - 3 0 6 . i b m . c o m / s o f t w a r e /
htp/cics/soap/supportpac/newsgroups.html

There is a database called ibm.software.cics.
z-os.soap, where customers can post statements about the software,
share tips and good or bad experiences with others and ask for help from
other customers that are using SOAP support. This is similar to CICS
List Server, but dedicated to CICS SOAP support only. You can also sub-
scribe to any updates in this database.
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FIGURE 1: SIMPLE EJB APPLICATION

FIGURE 2: JVM STARTUP
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C/C++ SUPPORT ENHANCEMENTS

New support for C and C++ has been introduced in CICS TS 3.1,
with performance of applications that are written in these languages
comparable to COBOL, PL/I, or Assembler. C/C++ developers can
now write CICS code, taking advantage of Language Environment
support, with CICS storage management and can run Application on
dedicated TCB, using OTE services.

HTTP ENHANCEMENTS

CICS had HTTP inbound support since CICS TS V1.3 and now with
V3.1 has expanded support to outbound HTTP. This means that CICS
can act as both an HTTP server, utilizing CICS Web inbound support
or as an HTTP client, utilizing CICS Web outbound support.

SERVICE ORIENTED ARCHITECTURE

One of the major enhancements in CICS TS 3.1 is 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.

SOA is now widely accepted architectural approach whereby an
application is composed of independent, distributed and co-operating
components called services. The key concept of SOA is that the func-
tionality 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.

NO MORE COMMAREA SIZE LIMITATION

Another much anticipated enhancement in CICSTS 3.1 is allowing
exchange data that doesn't limit you to a 32KB CICS COMMAREA. A
new mechanism is provided for inter-program data transfer without
CICS size limitation. This is an alternative to using a communication
area (COMMAREA), which has 32K restriction. This enhanced data
transfer requires minimal application changes for exploitation and
allows better structuring of application data.

PLANNED CHANGES

If you are running Java Applications, you should run your JVMs in
continuous mode. Support for continuous mode was introduced in
CICS TS V2.3 in order to bring CICS use of Java into line with stan-
dard practices and to improve performance. IBM intends to remove
support for resettable mode in a future release of CICS TS.

PERFORMANCE CONSIDERATIONS

Our shop did extensive testing of CICS EJB server under CICS TS 2.2
and found it functional, but not performing as well as the same
Application running under WebSphere for z/OS. There were substan-
tial CICS EJB server performance improvements in CICS TS 2.3.

CICS TS V2.3 exploits the innovative SDK 1.4, together with an
architecture that ensures that Java applications have a high degree of
isolation from each other and improved performance.

CICS TS V2.3 introduced new shared class cache facility for the
JVM that improves JVM performance, storage usage and startup time.
JVMs that use the shared class cache start up more quickly, and have
lower storage requirements than JVMs that don't. It should be pointed
out that CICS was ahead of WebSphere in support for shared class
cache and SDK 1.4.1. WebSphere for z/OS V5.1 was the 1st
WebSphere release to support SDK 1.4.1 and went GA a few months
after CICS TS V2.3.

CICS TS 2.3 has improved enterprise beans performance, as a result
of objects being cached for reuse when a JVM is reset and due to
changes in heap storage allocation. In CICS TS 2.2 an EJB deployed
JAR file was considered to contain only application code and was not
recommended to be loaded into middleware heap. In CICS TS 2.3, the
CICS-generated code within the deployed JAR file (the implementation
of the beans home and component interfaces) is treated as middleware.
This means that some objects that were previously held in the applica-
tion heap and discarded when the JVM was reset have become long-
lived middleware heap objects.

John Burgess, IBM Hursley (a member of the CICS Performance
Team) documented CICS TS V2.2 & V2.3 performance data, which is
shown below and demonstrates dramatic reduction in CPU and JVM
startup time, running Java & EJB Applications under CICS TS 2.3.

Testing done by Hursley lab showed three times reduction in CPU
overhead for a sample EJB Application and JVM startup time reduction
by 60%, using continuous JVM and shared class cache in comparison
to CICS TS 2.2, making CICS TS 2.3 an excellent choice for develop-
ing CICS EJB & Java applications.

SUMMARY

If your shop is currently running CICS TS 1.3, my recommendation
is to start looking into migrating to CICS TS V2.3 or CICS TS V3.1.

For shops looking to Web-enable CICS applications, using Java under
CICS and CICS Connectors simplifies development of new e-business
applications, reduces the overall cost of computing and allows reuse of
existing programming and operational skills without requiring a funda-
mental re-education of the system programmers and operators. CICS
TS 2.3 not only provides functional enhancements in Java functional-
ity under CICS, but also addresses the issue of performance, which has
been inhibiting some shops from making use of CICS EJB server, due
to very high CPU overhead.

If your shop is looking to exploit SOA support to take advantage of
Web services, when integrating with existing legacy applications, then
CICS TS 3.1 is your best choice. Also, if you are running into Comm-
area 32K limitation, CICS TS 3.1 allows inter-program data transfer
without CICS size limitation. With this enhancement CICS can pass
large payloads associated with XML-heavy Web services standards.
And last but not least, if you are looking into easier management of
CICSPlex SM, CICS TS 3.1 offers functional and usability improve-
ments to the CICSPlex SM Web User Interface that you can take
advantage of.

In summary, using CICS TS V2 & V3 Java, EJB, SOAP & SOA sup-
port are the solutions that cannot be overlooked and may be crucial to
your company’s success.  

NaSPA member Elena Nanos is an IBM Certified Solution Expert in CICS
WEB Enablement and MQSeries.


