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Implementing IBM CICS JSON Web Services for 
Mobile Applications
IBM Redbooks Solution Guide

This IBM® Redbooks® Solution Guide describes the existing and new aspects of IBM CICS® Transaction 
Server that allow you to move your CICS applications, and business, into the mobile space. This Solution 
Guide gives you an overview of how to connect mobile devices to IBM CICS Transaction Server, to use 
existing enterprise services that are hosted on CICS, or to develop services that support new lines of 
business (LOB). We summarize the steps to develop, configure, and deploy a mobile application that 
connects either directly to CICS Transaction Server or to CICS through IBM Worklight® Server.

Figure 1 gives an overview of this solution.

Figure 1. IBM CICS JSON Web Services for Mobile Applications overview
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Did you know?

For many years, CICS Transaction Server has been capable of hosting mobile enterprise services. The 
introduction of web services capabilities in CICS Transaction Server V3 provided the fundamental building 
blocks of service connectivity, enabling the adoption of a service-oriented architecture (SOA), and 
underpinning today’s mobile solutions. CICS developers continue to add capabilities to the run time. From 
a mobile perspective, the introduction of the CICS TS Feature Pack for Mobile Extensions provides JSON 
and RESTful web service support, further enhancing the options for enterprise applications to mobile 
devices.

Customers around the world use CICS Transaction Server to host hundreds of millions, and in some 
cases billions, of transactions per day. As the number of mobile devices worldwide continues to grow, so 
does the variety and volume of workload that they drive. CICS has the capacity to scale up in support of 
this increasing mobile workload, providing an exceptional platform for hosting mobile workloads.

Business value

By extending existing enterprise applications onto a mobile platform, a business can capitalize on its 
existing investment without needing to develop a new solution to support mobile services. In addition, a 
LOB can now offer service to consumers who increasingly expect to be able to interact with a company by 
using their mobile phone.

As a platform, here are the primary benefits that are offered by CICS in support of mobile devices:

Reuse of existing enterprise services.

Using the proven web service technology within CICS, it is relatively simple to build a set of enterprise 

services that can be used by a mobile device.

Simplified consumption of enterprise data using Java script Object Notation (JSON) formatted data. A 

common misconception is that enterprise data within CICS can be hard to use. The CICS TS Feature 
Pack for Mobile Extensions provides support for JSON data, which is rapidly becoming the de facto 
standard format for data interchange on mobile devices.

CICS operates at the heart of the enterprise. Hosting mobile applications within CICS brings them 

closer to the enterprise data they are accessing, minimizing application path-lengths and keeping 
response times down.

Adopt a RESTful architectural style for service delivery. A RESTful architectural style is one where the 

target resource, and the operation to be performed against it, are defined by a combination of a 
structured URI and one of the four HTTP methods: Get, Post, Put, and Delete.

Capacity to manage mobile workload. As noted earlier, customers around the world use CICS 

Transaction Server to host hundreds of millions, and in some cases billions, of transactions per day. 
CICS Workload Management provides a robust and scalable platform suitable for supporting the 
heaviest of mobile workloads.
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Solution overview

We introduce four different approaches to building mobile services within CICS Transaction Server.

Here are summaries of the four approaches:

The top-down approach

The top-down approach, which is shown in Figure 2, is the preferred method of building new 
enterprise services for mobile application within CICS. This approach lends itself to the RESTful 
architectural style where the target resource, and the operation to be performed against it, are defined 
by a combination of a structured URI and one of the four HTTP methods: Get, Post, Put, and Delete. 
This approach allows you to create a set of services with a concise interface.
 
        

Figure 2. Top-down - a possible way to implement a JSON web service starting from the JSON 
schema 
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Bottom-up

The bottom-up approach, which is shown in Figure 3, is perhaps the fastest approach for delivering 
enterprise services to mobile devices. Building on an existing SOA, the bottom-up approach allows 
you to define a JSON or SOAP interface to an existing COBOL, C/C++, PL/I, or Java application. This 
approach maximizes the reuse of existing assets, and minimizes the creation of new components. 

         

Figure 3. Bottom up - an architecture that allows you to configure and enable a JSON web service 
that driven by your high-level language data structure
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Requester mode

The requester mode approach, which is shown in Figure 4, allows CICS to participate in JSON-based 
interactions using LINK, and to make requests against external service providers that offer a 
JSON-based interface. Although it is not strictly a pure mobile scenario, the capabilities that are 
offered by the CICS TS Feature Pack for Mobile Extensions provide CICS with additional options for 
connecting to the wider enterprise using JSON formatted data.

         

Figure 4. LINKable - a LINKable CICS program can be used to transform your data between 
high-level data structures and JSON
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JAX-RS

JAX-RS is a Java API for RESTful web services. As shown in Figure 5, it is a programming interface 
that provides support in creating web services according to the Representational State Transfer 
(REST) architectural pattern. REST is an architecture style for designing networked applications 
without needing complex mechanisms, such as CORBA or SOAP. The pattern involves client/server 
communications where the state of an application is held by the client, which reduces the processing 
that is required on the server. Using the IBM WebSphere® Liberty Profile provided in CICS TS V5.1, 
you can write your business applications by using JAX-RS.

         

Figure 5. JAX-RS - JAX-RS provides rapid and easy development and deployment of RESTful 
enabled Java applications

Solution architecture

The architecture for an enterprise mobile solution that is based on CICS varies depending on the 
business requirements and the business data that the applications require. We describe two solution 
architectures: direct to CICS and a two tier Mobile - Worklight - CICS solution.

The direct to CICS solution is one where the mobile devices communicate directly to CICS. In this 
architecture, other devices communicate with CICS through the existing web services that are provided 
through CICS. This scenario is ideal when the devices and networks that are involved are all trusted, and 
the applications that are involved do not require frequent updates or do not run on multiple platforms. 

An alternative solution is an architecture with one or more layers between CICS and the user devices. 
IBM Worklight is a solution that provides governance and security for your mobile applications along with 
a powerful SDK for rapid development of your enterprise applications on most major platforms. In this 
architecture, the mobile devices communicate with the IBM Worklight Server to ensure that the device has 
the correct privileges to make the request to CICS. If this request is approved, it is sent to CICS and the 
CICS application is run. IBM Worklight also manages the versioning of applications, allowing a new 
version of the application to be created without needing multiple version of the back-end business 
applications with the logic to handle the different requests. Features such as notifications on the different 
platforms are also handled and standardized by IBM Worklight. 
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Figure 6 shows a typical architecture of how IBM Worklight and IBM CICS TS can be used in conjunction 
to extend the reach of your CICS applications to a mobile platform.

Figure 6. A typical implementation of IBM Worklight and IBM CICS TS to enable mobile devices to access 
services that are hosted on CICS TS

Usage scenarios

The following scenarios show three ways in which CICS TS can be used to solve your enterprise mobile 
business solutions:

As an insurance company, you want your policy holders to be able to view and makes claims on their 

policies directly from their mobile device. To remain competitive, the mobile application must be 
available as soon as possible. To facilitate rapid development and provide your services that are 
hosted on CICS to the application, you choose to take the “bottom-up” approach. Using your COBOL 
copy books, you generate the JSON schema that allows the mobile application to communicate with 
CICS web services with a lightweight payload. CICS manages the transformation between the JSON 
and COBOL copy book structure and your CICS services are made available.

As a CICS Service provider, you have a business requirement to make your CICS applications 

available through a standardized RESTful pattern. By using the “top-down” approach, you can 
externalize your existing and new CICS services through a RESTful architecture, which allows your 
services to be called through a unified approach that is understood throughout the business

As an airline carrier, you need data from your business partners to accurately allocate seating through 

your on demand ticket purchasing system. You are informed that your business partner externalizes 
their services only through a RESTful pattern with JSON as the data format of choice. You can use 
the new CICS provided LINKable program along with the existing CICS web API to communicate with 
the business partner without the added cost of development and maintaining a bespoke 
communication layer.
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Integration

CICS enterprise mobile solutions can be deployed in a product stack with the following IBM products:

IBM Worklight is a hybrid mobile solution offering governance and a powerful SDK to build 

applications with a server component that drives the mobile world.

IBM DataPower® allows you to secure, integrate, and optimize SOA capabilities that scale.

In addition, your CICS Enterprise mobile solutions work with the existing solutions that you are familiar 
with along with CICS Transaction Server:

IBM WebSphere MQ

IBM DB2®

IBM Integration Bus (formerly, IBM WebSphere Message Broker)

Supported platforms

CICS web service support is available from CICS Transaction Server V3 onward. For more information 
about CICS Transaction Server V3 requirements, see 
http://www-01.ibm.com/software/htp/cics/tserver/sysreqs/.

CICS Transaction Server Feature Pack for Mobile Extensions V1.0 is available on CICS TS V4.2 and 
CICS TS V5.1. For more information about the requirements of CICS Transaction Server Feature Pack for 
Mobile Extensions V1.0, see http://www-01.ibm.com/software/htp/cics/tserver/sysreqs/.

Ordering information

This product is available only through IBM Shopz. It lists the components of IBM CICS Transaction Server 
that you may use for enabling your CICS enterprise mobile solutions. Table 1 shows the ordering part 
numbers and feature codes. You can access IBM Shopz at the following website:

https://steamboat.boulder.ibm.com/webapp/ShopzSeries/ShopzSeriesIIP.jsp

Table 1. Ordering part numbers and feature codes

Product name Product ID

CICS Transaction Server Feature Pack for Mobile Extensions V1.0 5655-Y48

CICS Transaction Server V5.1 5655-Y04

CICS Transaction Server V4.2 5655-S97

Related information

For more information, see the following documents:

IBM CICS Transaction Server, SG24-8161

http://www.redbooks.ibm.com/abstracts/sg248161.html 

IBM CICS Transaction Server product page 

http://ibm.com/software/products/us/en/cics-tservers
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IBM Offering Information page (announcement letters and sales manuals):

http://www.ibm.com/common/ssi/index.wss?request_locale=en

On this page, enter products/us/en/cics-tservers, select the information type, and then click 
Search. On the next page, narrow your search results by geography and language.
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Notices
This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult your local 
IBM representative for information on the products and services currently available in your area. Any reference to an 
IBM product, program, or service is not intended to state or imply that only that IBM product, program, or service may 
be used. Any functionally equivalent product, program, or service that does not infringe any IBM intellectual property 
right may be used instead. However, it is the user's responsibility to evaluate and verify the operation of any non-IBM 
product, program, or service. IBM may have patents or pending patent applications covering subject matter described 
in this document. The furnishing of this document does not give you any license to these patents. You can send 
license inquiries, in writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions are  
inconsistent with local law : INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS 
PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties in certain 
transactions, therefore, this statement may not apply to you. This information could include technical inaccuracies or 
typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in 
new editions of the publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) 
described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner 
serve as an endorsement of those Web sites. The materials at those Web sites are not part of the materials for this 
IBM product and use of those Web sites is at your own risk.IBM may use or  distribute any of the information you 
supply in any way it believes appropriate without incurring any obligation to you. Information concerning non-IBM 
products was obtained from the suppliers of those products, their published announcements or other publicly available 
sources. IBM has not tested those products and cannot confirm the accuracy of performance, compatibility or any 
other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to 
the suppliers of those products. This information contains examples of data and reports used in daily business 
operations. To illustrate them as completely as possible, the examples include the names of individuals, companies, 
brands, and products. All of these names are fictitious and any similarity to the names and addresses used by an 
actual business enterprise is entirely coincidental.

Any performance data contained herein was determined in a controlled environment. Therefore, the results obtained 
in other operating environments may vary significantly. Some measurements may have been made on 
development-level systems and there is no guarantee that these measurements will be the same on generally 
available systems. Furthermore, some measurement may have been estimated through extrapolation. Actual results 
may vary. Users of this document should verify the applicable data for their specific environment. 

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming techniques 
on various operating platforms. You may copy, modify, and distribute these sample programs in any form without 
payment to IBM, for the purposes of developing, using, marketing or distributing application programs conforming to 
the application programming interface for the operating platform for which the sample programs are written. These 
examples have not been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or imply reliability, 
serviceability, or function of these programs.

© Copyright International Business Machines Corporation  2013. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp.
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This document was created or updated on September 19, 2013.

Send us your comments in one of the following ways:
Use the online Contact us review form found at:

ibm.com/redbooks
Send your comments in an e-mail to:

redbook@us.ibm.com
Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

This document is available online at http://www.ibm.com/redbooks/abstracts/tips1066.html .

Trademarks
IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business 
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked 
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™), 
indicating US registered or common law trademarks owned by IBM at the time this information was 
published. Such trademarks may also be registered or common law trademarks in other countries. A 
current list of IBM trademarks is available on the web at http://www.ibm.com/legal/copytrade.shtml.

The following terms are trademarks of the International Business Machines Corporation in the United 
States, other countries, or both: 

CICS®
DataPower®
DB2®
IBM®
Redbooks®
Redbooks (logo)®
WebSphere®

The following terms are trademarks of other companies:

Worklight is trademark or registered trademark of Worklight, an IBM Company.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Java, and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or 
its affiliates.

Other company, product, or service names may be trademarks or service marks of others. 


