
CICS Transaction Gateway (CTG) is IBM's strategic connector
for connection to CICS, supporting J2EE for connec-

tivity between the WebSphere software platform for e-business and
CICS applications. CTG is a set of client and server software compo-
nents that allows a Java application to invoke services in a CICS region.

CTG has become the preferred J2EE connector for CICS and has a
proven high performance, tight security, great scalability and tightly inte-
grated access method in CICS. CTG is known for its minimum overhead
and usually does not require any changes to existing CICS Applications.

Many shops use CTG as a robust and scalable complement to their
Web server and implement it as an e-business connector WebSphere
Application Server, which is a J2EE-compliant runtime environment
for Java servlets.

CTG V5.1 and V6 support the following platforms: z/OS, Linux® on
zSeries, AIX®, HP-UX, Sun Solaris, Microsoft Windows and Linux on
Intel®. Connectivity is provided on these platforms from all supported
WebSphere Application Server environments to all supported CICS
servers. If CTG is deployed on z/OS, then the only supported CICS
server is CICS Transaction Server on z/OS.

This article will give you insight into CTG V5.1 and V6.0, focusing
on WebSphere on z/OS connectivity to CICS and will give you an
overview of CTG V6 enhancements.

MAJOR COMPONENTS OF THE CTG

First let’s take a look at FIGURE 1 to see the components CTG con-
sists of.

� CTG classes—Java classes used by the application to invoke
services in an attached CICS server if the application uses
the CTG interfaces directly. The CTG classes implement
different interfaces: the External Call Interface (ECI),
External Presentation Interface (EPI) and External Security
Interface (ESI).

� ECI and EPI resource adapters—CICS JCA resource adapters.

� Gateway daemon—a long-running process that functions as a
server to network-attached Java client applications by listening
on a specified TCP/IP port.

� Client daemon—used with CTG on all distributed platforms. It
provides the CICS connectivity as the CICS Universal Client. On
z/OS, the External CICS Interface (EXCI) is used in place of the
Client daemon.
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FIGURE 1: CTG COMPONENTS
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� Transport drivers—transport mechanisms used to connect the
Client daemon to the CICS server.

A variety of network protocols are supported for connections.
These include a J2EE component to CICS Transaction Gateway:
TCP/IP, SSL or local bindings, and a CICS Transaction Gateway
to CICS: SNA, TCP62, TCP/IP, EXCI.

JCA AND CICS ECI RESOURCE ADAPTER

J2EE Connector Architecture (JCA) is part of the J2EE standard and
specifies the system contracts to be implemented by a resource adapter.
These system contracts define the qualities of service that a resource
adapter provides for transaction management, connection management,
and security.

Utilizing the JCA simplifies application development by providing a
familiar, standard interface that programmatically manages transac-
tions, connections and security. This allows faster development of bet-
ter applications.

The CICS ECI resource adapter implements the Local Transaction
interface and has limited support for global transactions. It can partici-
pate in transactions that are local to the resource manager, but cannot
participate in two-phase commit transactions. However, when running
within WebSphere Application Server for z/OS, the CICS ECI resource
adapter supports global transactions, if a local Gateway is used. The
benefit of using CICS ECI resource adapter with WebSphere for z/OS
is that CTG can run within the WebSphere Application Server address
space and use internal functions of the MVS Resource Recovery
Services (RRS). This provides RRS global transaction support, and
allows the CICS ECI resource adapter to participate in a global trans-
action in WebSphere Application Server for z/OS with any number of
other two-phase capable resource managers. FIGURE 2 shows global
transaction coordination under WebSphere on z/OS.

If a remote Gateway is used on WebSphere Application Server for
z/OS, then the ECI Connection becomes only one-phase commit capa-
ble. In this circumstance, WebSphere Application Server for z/OS per-
mits the usage of a single one-phase commit capable resource with any
RRS-capable resources in the same transaction.

LAST PARTICIPANT SUPPORT

Last participant support is an extension to the transaction service to
allow a single one-phase resource to participate in a two-phase trans-
action with one or more two-phase resources.

Last participant support allows the use of a single one-phase commit
resource in a global transaction, along with any number of two-phase
commit resources. At transaction commit, the two-phase commit
resources will first be prepared. If this is successful, the one-phase

commit resource will be called to commit, followed by the call to com-
mit for two-phase commit resources.

Within the J2EE transactional environment, the last participant sup-
port function of WebSphere Application Server Enterprise extends the
global transaction model to allow a single one-phase commit resource
to participate in a global transaction with any number of two-phase
commit capable resources. At transaction commit, the application
server first prepares the two-phase commit resource managers and, if
this is successful, the one-phase commit-resource is then called to com-
mit. The two-phase commit resources are then committed or rolled
back depending on the response of the one-phase commit resource,
effectively delegating transaction coordination to the one-phase com-
mit resource.

You need to be aware that with one-phase commit resource, there is
no recovery from a communication failure, and roll back may not occur
if communication failure occurs during commit. Your Application has
to be configured to accept the additional risk of such outcome.

Outside of WebSphere Application Server for z/OS, the CICS ECI
resource adapter can only be used as a Local Transaction capable
resource adapter, and so can be used with the Last participant support
function of WebSphere Application Server. With the use of Last par-
ticipant support, the J2EE component does not need to be concerned
with the order in which updates are made within the transaction, as the
commit process is handled entirely by the application server container.

JCA AND CTG V6

CTG V6.0 went GA on 01/14/05 and comes with ECI and EPI
adapters, enabling both COMMAERA and 3270-datastream based
CICS Applications to intemperate effectively with WebSphere
Application Server V6. You can take advantage of CTG 6.0 if you are
running Java SDK 1.4.2 and CICS TS 1.3 or higher.

CTG V6 ECI and EPI Resource Adapters support only JCA 1.5, at J2EE
V1.4 spec level, and support only WebSphere Application Server V6.

CTG JCA 1.0 resource adapters can be used in remote mode from a
J2EE 1.3 application server (such as WebSphere Application Server
V5.1) to connect to a remote CTG V6 Gateway daemon. To do this you
need to use a version of the CTG resource adapter that is supported
with the version of the J2EE application server. However, using the
JCA 1.0 resource adapters in a J2EE 1.3 application server, with a local
CICS Transaction Gateway V6 on the same machine is not supported.

It is important to point out that you cannot use CTG V6 in local
mode with WebSphere v5.1 on z/OS, using the JCA connector. This is
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FIGURE 3: J2EE SERVER COMPONENTS STRUCTURE
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because the connector supplied with CTG V6 is a JCA 1.5 connec-
tor, which is not supported in WebSphere V5.1. It is also not possi-
ble to use the 1.0 connector supplied CTG V5.1 in local mode, with
CTG V6. In order to use WebSphere 5.1 with CTG V6, you would have
to use the JCA 1.0 connector supplied with CTG V5.1, connecting via
remote mode (i.e. over TCP/IP or SSL) to a CTG V6 Gateway daemon.

CTG V6 has performance enhancements as a result of using JCA 1.5
architectural connection optimizations. The following enhancements
are implemented:

� Lazy Transaction Enlistment
� Lazy Connection Association

TRANSACTION MANAGEMENT UNDER
J2EE SERVER

The JCA offers the distinct advantage that if the application is
deployed into the managed environment of WebSphere Application
Server, the application will benefit from the connection pooling, trans-
action and security management provided by the application server.
J2EE server components structure is shown in FIGURE 3.

Transaction manager defines the scope of transactional integration
between the J2EE application server and an EIS that supports trans-
actional access. With Global transaction support, J2EE application
server can use a transaction manager to manage transactions across
multiple resource managers, like CICS and DB2. Global transactions
can also be created within the Web container by using the javax.trans-
action.UserTransaction interface to begin and end a transaction. If the
ECI resource adapter is being used in local mode on WebSphere
Application Server for z/OS, the CICS Transaction Gateway RRS
support does allow an ECI request to participate in a bean-managed
global transaction.

Transaction manager also supports the Local Transaction interface,
which refers to transactions that are managed internally to a resource
manager without the involvement of an external transaction manager.
Within WebSphere Application Server these transactions are known as
Resource Manager Local Transactions.

EXCI PIPE USAGE

Within WebSphere Application Server on z/OS the CTG uses the
facilities of the external CICS interface (EXCI) to flow ECI requests
into CICS. Based of the maximum number of EXCI pipes allowed,
CICS limits each client address space to a maximum number of simul-
taneous sessions attached to CICS regions.

Previous releases of CTG had a 100 pipes limit, which can now be
increased, if you have the need for this. CICS Transaction Server for
z/OS Version 2 will provide an APAR (PQ92943) to increase the max-
imum number of pipes from 100 to 250. PQ92943/UQ95449 adds sup-
port for a new CICS subsystem initialization parameter, LOGONLIM.
This parameter specifies the maximum number of pipes that can be
allocated in an EXCI address space. The default limit is 100 pipes. A
maximum of 250 pipes may be allocated in an EXCI address space.

With CTG V6 there is a new environment variable
CTG_PIPE_REUSE=ONE, that allows one pipe per thread. This
allows existing allocated pipes to de-allocate if the thread needs to allo-
cate to a new Applid. This creates predictable usage, where it ensures
that maximum number of pipes is equal to number of threads.

Please be aware that when the maximum limit of EXCI pipes has
been reached, the next EXCI Allocate_Pipe call, made from a particu-
lar address space, fails with a SYSTEM_ERROR response code and a
reason code 608 and ECI application receives a return code -9
(ECI_ERR_SYSTEM_ERROR).

JCA CONNECTION POOL—JVM THREADS
ALLOCATION

The JCA connection pool managed by WebSphere Application
Server is a set of local connection objects which map on the CTG
JavaGateway connections. These connection objects do not map onto
the EXCI pipes allocated by the CTG. EXCI pipes are allocated
directly by the JVM threads within the J2EE servant region.

The maximum number of JVM threads within a J2EE servant region
is defined in the server workload profile, and has an upper maximum
of either 40 or 96, depending on the setting of the application server
workload profile. For reasons of performance, once a call has been
made to a CICS region from a given thread the CTG will keep the pipe
allocated to that particular CICS region for the lifetime of the thread,
or until the CICS region terminates or closes IRC.

An EXCI pipe shortage situation may occur if multiple JCA con-
nection factories are used naming different CICS regions. This has the
potential to cause pipes to become allocated to multiple CICS regions
from a single thread. If you are using this type of configuration, then
you should configure the J2EE servant region to have fewer threads,
and use multiple servant regions to obtain the desired throughput.

WEBSPHERE APPLICATION SERVER AND THE
CTG ON Z/OS

The most common z/OS configuration makes use of a local CTG
under WebSphere and CICS ECI resource adapter. With this configu-
ration you can make use of direct cross-memory EXCI connection
between the application server and CICS. FIGURE 4 shows the applica-
tion deployed to WebSphere Application Server using a local CTG.

REMOTE CONNECTIVITY

CTG V5.1 and V6 also support remote connections for this topology,
which allows a connection from the application server to a z/OS
Gateway daemon. With this support it is possible to use CTG for z/OS
on the other LPAR and establish remote connection from WebSphere
Application Server into the CTG, using EXCI interface. If your shop is
considering this configuration, it should be noted that best performance
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FIGURE 4: APPLICATION DEPLOYED TO WEBSPHERE APPLICATION
SERVER USING LOCAL CTG



can be achieved using local connection between the application server
and the CICS region. Another consideration for using remote vs. local
connection is two phase-commit capability provided by Resource
Recovery Services (RRS). Only local topology provides thread identity
support and two phase-commit transactions.

The unique thread identity support in WebSphere Application Server
for z/OS allows the application server to automatically pass the user ID
of the thread to CICS when using the ECI resource adapter. This allows
you to automatically propagate the authenticated caller's user ID from
WebSphere Application Server to CICS.

WEBSPHERE APPLICATION SERVER AND THE
CTG ON DISTRIBUTED PLATFORM

WebSphere Application Server can also be deployed on one of the
distributed platforms, and it is possible to access CICS through a
Gateway daemon running on z/OS, as shown in FIGURE 5.

ENHANCEMENTS IN CTG V6

The new version of CTG has an impressive number of enhance-
ments, as follows:

� Improvements in performance, resulting in reduced CPU
overhead. For example, the improved performance of data
processing on z/OS provides significant CPU usage savings of
up to 40% when null padded COMMAREAS are used, saving up
to 220K of instructions. Also, you can see up to a 15% CPU
reduction with improved runtime trace performance of the CTG.

� Support for zAAP offload in z/OS V1.6, with potential for
offloading up to 50% of CTG instructions to zAAP CP. This
allows reduction of CPU cost of JAVA processing, without
affecting the throughput.

� Improved garbage collection and more optimized JNI code
for CTG running on z/OS.

� Improved handling of errors messages—the output all runtime
messages can now be directed to JES. This is a great improvement
in system management on z/OS. In the past all messages were
written to HFS log and crucial error messages could go
undetected. This enhancement gives you an opportunity to use
your current automation tool to get alerted if a problem occurs.

� Improved systems management, by providing extension of the
CICSPlex System Manager Web User Interface.

� Integrated administration interfaces by providing capability to
manage CTG from SDSF (on z/OS only).

� Improved workload throughput
� Improves data integrity—a normal shutdown mechanism

ensures the integrity of all outstanding units of work.
� Improvements in availability and scalability, by providing a new

option to limit the number of EXCI pipes to one per thread. This
results in more accurate prediction of the number of pipes required.

� Enhanced support for the configuration of multiple Gateway
daemons.

� Better security by providing a number of SSL support related
enhancements.

The following performance enhancements are applicable to CTG V6
on Windows, UNIX and Linux:

� A simplified installation process
� Better system administration capabilities
� Improved runtime tracing enhancements with Client daemon
� Around 15% CPU usage saving
� On UNIX and Linux platforms, you can run the CTG as a

background process when the system starts
� A new normal shutdown mechanism ensures the integrity of all

outstanding units of work
� Enhanced support for the configuration of multiple Gateway

daemons, provides improved system administration capabilities
� A new external configuration option for SSL encryption allows

the SSL cipher suite to be specified
� Redesigned and searchable Eclipse-based information center

provides a vastly improved user interface for online
documentation

CONCLUSION

CTG allows multiple users at Web browsers to access new and exist-
ing mission-critical CICS applications on multiple CICS servers. CTG
enables tightly coupled technologies like Java Connector Architecture
(JCA) and loosely coupled Web services to coexist and exploit the agility
of an on-demand operating environment. IBM positions CTG as a strate-
gic JCA connector with WebSphere Application Server and continues to
enhance its functionality, performance, system management and support
for latest JCA releases, which define a standard architecture for connect-
ing the J2EE platform to CICS. CTG support for JCA allows proven
qualities of CICS to be exploited by J2EE applications running in
WebSphere Application Server. Utilizing the JCA simplifies application
development by providing a familiar, standard interface that program-
matically manages transactions, connections and security.  
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FIGURE 5: ACCESSING CICS THROUGH A GATEWAY DAEMON RUN-
NING ON Z/OS


