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The original developers of these applications did not know that 
someday a need to integrate them with web, cloud or mobile 
applications would arise. But the functionality these CICS 
applications provide – as well as their performance and reliability 

– makes it appealing and necessary to make their functionality 
available to a broad spectrum of non-mainframe applications. 
Choosing the right integration technology allows CICS applications 
to fully – and easily – participate in a hybrid IT environment.

CICS applications continue to 
provide the foundation for many 
critical business processes in 
the enterprise. 

https://www.hostbridge.com/pilot-application-program/


Challenges to CICS 
Applications
CICS applications present several integration challenges. The first is 
understanding that there are two, broad classes of CICS applications. 
The integration method that works for one class is often wholly 
unsuitable for the other. These classes of CICS applications are:

Business process or logic-based

Terminal or screen-based

Terminal or screen-based. Applications 
originally designed for use by a human operator 
using a 3270 terminal. Historically, integrations 
scraped data from screens based on row/
column coordinates. These screen-scraping 
methods are notoriously unreliable and increase 
latency. Integrating these CICS applications, in a 
resilient and performant manner, is challenging.

Applications designed for invocation by other 
applications. These applications do not output 
data to screens. Instead, they exchange as 
input/output a data structure that is usually 
defined by a copybook. Such programs are often 
referred to as “COMMAREA programs”. These 
are the easiest CICS applications to integrate.
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The following diagram summarizes the CICS integration “landscape.”

Applications

Type of  
CICS App

Type of  
Integration

Historic 
Difficulty to 
Create

Business process  
(e.g. COMMAREA)

UI:
“webify” or 
“mobilize” 
screens for 

human  
interaction

Hard Easy

API:
expose 

CICS apps 
as a callable 

services

API:
access business logic 
via one or more APIs

Screen-based 
(e.g.BMS)
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Does anyone still have screen-based CICS applications? 

From a recent IBM Systems webinar poll:

Primarily 
business-process 
CICS applications 
(e.g. COMMAREA)

Primarily screen-
oriented CICS 
applications  
(e.g. BMS)

A mix of  
both kinds

67%

21%

12%

Most organizations have a mix of these classes of CICS applications in their 
portfolio. HostBridge conducted a poll during a recent webinar to estimate the 
mix of these application classes exist that are targets for integration projects:

Results show that very few enterprises – 21% in this poll – have the luxury 
of only needing to integrate business-logic CICS applications, and these are 
the simplest to integrate. What remains in many enterprises are the most 
difficult and complex ones: screen-based CICS applications.

https://www.hostbridge.com/pilot-application-program/
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The complexity of integrating screen-based CICS applications creates 
another challenge. The “go-to” method has, for decades, been screen-
scraping. This method involves the integration layer and the mainframe are 
exchanging 3270 data streams. These data streams describe the contents 
of a screen in the form of row and column coordinates. The integration layer 
interacts with the data stream using these coordinates, either retrieving 
data from it or entering data into it. The integration technology is therefore 
inextricably linked to the location of data on the screen.

What are the 
implications of this 
linkage and the use 
of screen scraping? 

It’s brittle. 
Integrations that rely on screen coordinates are failure-prone. 
Should the CICS program change the screen layout by as little as 
one row or column, the integration typically fails.

It doesn’t scale well. 
The latency that goes with screen scraping means that integrations 
usually can’t deliver acceptable response times when high transac-
tion volume levels prevail.

It performs poorly.  
Most screen-scraping integration solutions run in the middle-tier. 
When the integration layer exists outside of the mainframe, it intro-
duces a lot of latency, negatively affecting response times.

https://www.hostbridge.com/pilot-application-program/
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Enterprises that require high-performing, scalable, dependable, flexible, 
and standards-based CICS integrations reach the limits of screen-scraping 
quickly. Indicators of reaching the limits of screen scraping integrations 
include frequent maintenance to address failures or slow transaction 
responses times.

A less well known but superior approach is to create an API for screen-
based CICS applications. This paper discusses this method of creating an 
API to make these apps available as callable web services from any other 
application, on or off the mainframe. No screen scraping occurs, because 
the API has access to CICS application field name and value pairs, before 
screen generation occurs. Invoking the API is as simple as sending an HTTP 
request to HB.js to run the integration script. The script runs and returns 
JSON, REST, SOAP, XML, or whatever standard format the hybrid application 
requires. This API approach to integration works well for business logic and 
screen-based CICS applications.

https://www.hostbridge.com/pilot-application-program/
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Advantages of the API/
Web Services Approach 
to Integration

Rather than relying on screen scraping that runs in the middle tier, it is far 
easier and efficient to send a single HTTP request to a JavaScript-created 
CICS API on the mainframe. A single HTTP request sent to the CICS API 
causes an integration script to run. The integration script can run a single 
CICS transaction, or orchestrate an entire sequence of transactions. The 
sequence runs and returns a single response as, for example, a JSON 
document.

Authoring a HB.js script is a straightforward process using the Eclipse IDE, 
along with a HostBridge-provided plugin. Collectively, we refer to these as 
the HB.js IDE. This IDE allows script authors to create, edit and test HB.js 
scripts. The IDE also allows the recording of a mainframe/CICS session and 
generates artifacts for the script.

https://www.hostbridge.com/pilot-application-program/
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Developing CICS web services has become the favored approach for 
enterprises to integrate the data and business logic of CICS applications 
with any web, cloud or mobile applications. Here’s why:

For those coming from a mainframe or CICS background,  
a web service provides a standard way to integrate distributed 
applications using XML, SOAP, WSDL and UDDI open standards over 
an IP backbone. Just about any application that doesn’t run on the 
mainframe can easily exploit a web service.

For those who are distributed systems developers, CICS 
applications have historically emitted data on 3270 screens, or 
used IBM protocols and interfaces to share data. This makes them 
challenging integration targets. Creating CICS web services keeps 
distributed developers and systems from having to gain mainframe 
expertise to create integrations.

https://www.hostbridge.com/pilot-application-program/
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CICS web services are developed with the HostBridge JavaScript Engine 
(HB.js), a server-side JavaScript engine that runs within CICS. The 
development is done using the HostBridge Eclipse Integrated Development 
Environment (IDE), an Eclipse plug-in that provides developers a way to 
easily and rapidly develop and deploy scripts/web services from mainframe 
resources. The advantages to this approach for integration are many:

  The business logic of the CICS applications is unaffected and 
fully exploitable by middle-tier applications.

  No changes to CICS applications are required.

  Using JavaScript, CICS web services are easy to develop and 
fast to deploy.

  The web services approach to CICS integration is standards-
based.

  Integrations built via the web services approach are high-
performing and scale well.

  CICS web services operate within existing mainframe 
security infrastructure.

https://www.hostbridge.com/pilot-application-program/
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For example, a major Asian bank adopted the HostBridge JavaScript 
Engine (HB.js) for CICS web services creation. After the initial training, 
productivity soared. The bank’s mainframe development team was 
able, in just an hour, to create a CICS web service to enable a new 
international funds transfer application. The original development 
estimate for completing this project was six months! 

Enterprises that use JavaScript to create a CICS API or web service are 
simplifying the integration of CICS applications with anything in the middle-
tier. The core functionality of these CICS applications is easy to exploit 
through integrations that improve productivity, and to enable the agile 
creation of new, innovative web, cloud or mobile applications. In the course 
of doing so, no changes to the host applications are necessary, nor do the 
integrations rely on screen-scraping technology.

https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/hostbridge-enables-rapid-deployment-of-mainframe-web-services-at-bank-of-ayudhya/
https://www.hostbridge.com/hostbridge-enables-rapid-deployment-of-mainframe-web-services-at-bank-of-ayudhya/
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How to Create CICS 
Web Services
Developing CICS web services using JavaScript is a fast, easy process with 
a shallow learning curve. It takes little time to gain proficiency, and with just 
a little experience, web services creation can occur very quickly. The steps 
in the process include:

Understand the underlying business process that you will make 
available via a CICS web service.

Identify the potential error conditions to ensure the web service 
handles them well.

Select the style of interaction the CICS web service will support, such 
as XML, SWAGGER, JSON, SOAP, RESTful or other standard protocols.

1

2

3

Understand the Business ProcessSTEP 1

Identify the Error ConditionsSTEP 2

Select the Interaction StyleSTEP 3

Write Your Test CasesSTEP 4

Write the Web ServiceSTEP 5

Deploy the Web ServiceSTEP 6

https://www.hostbridge.com/pilot-application-program/
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The first step in creating a CICS web service is to understand 
the underlying business process for which you want to turn 
into a web service. 

What is the purpose and objective of the business process? 

You should gain a thorough, complete understanding of the business 

process before writing the first line of code for your web service. Using 

JavaScript to create the web service is generally easy when the business 

process is well understood.

For example, a common business process for an automobile insurer is adding 

a vehicle to a policy. Understanding this business process requires knowing 

the required inputs and the required outputs. What types of responses does 

the application expect? Similar business process examples include checking 

an account balance or changing an address. Understanding the business 

logic and flow of inputs and outputs is the first step to creating a web service 

to integrate the application. 

Understand the Business 
Process

1

STEP

https://www.hostbridge.com/pilot-application-program/
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After you have a good understanding of the business process, 
and know the expected inputs and outputs, identify the error 
conditions.  

What can go wrong with inputs or responses to the CICS 
application that supports the business process? 

When creating a CICS web service, the service will act as a human operator 

would to interact with the application. If the integration target is a CICS 

COMMAREA* application, then the interaction is simply a straightforward 

API call. At other times, however, the interaction is with a BMS or other 

CICS application that was designed to interact with a human through a 3270 

device. It is therefore important to understand the error conditions that an 

experienced operator knows intuitively. 

Understanding the error conditions that can occur enables you to develop a 

web service that anticipates and handles these conditions.

Identify the Error  
Conditions

2

STEP

* In CICS, the 
Communications 
Area (COMMAREA) 
remains a common 
way to pass data 
between traditional 
CICS application 
programs.  
The HostBridge 
JavaScript Engine, 
because it runs 
within CICS, can 
access data in the 
COMMAREA.

https://www.hostbridge.com/pilot-application-program/
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After you identify the error conditions, decide what style of 
interaction you want the CICS web service to support.   

The great thing about using web services to support 
integration is all of the standards-based options are typically 
available for styling the interaction between the middle-tier 
and the CICS application(s) via the web service. 

XML, SWAGGER, JSON, SOAP, RESTful and many other standard protocols 

are possible choices. Choose the approach that best meets your environment 

and requirements. It is relatively easy to support multiple styles via a web 

service, allowing you to alternate input methods for the same web service, 

if desired. It is a best practice to make sure that web services are written so 

that you can put a different input or output interface on it at a later date.

Determine what style of interface you want the web service to present to the 

middle-tier before you begin writing the JavaScript code.

Select the Interaction  
Style

3

STEP

https://www.hostbridge.com/pilot-application-program/
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After you’ve determined how to style the interaction 
between the middle-tier and CICS applications, write your 
test or unit cases.

Write test cases to test all the inputs and outputs and the 
error conditions that you identified in the previous step. 

Your test cases should cover all aspects of what you need the web service 

to deliver. By creating test cases, you also make sure that changes you make 

won’t cause downstream errors or problems. Furthermore, as you add new 

features and functions to the web service in the future, or choose to use it 

other environments, you have a way of testing it to make sure it performs 

as expected. It’s good programming practice to have a way of testing your 

application as you write it and after you make any changes to it. There are 

several tools available to aid in the writing of test cases, such as SoapUI and 

Postman, which has become the favorite means of the HostBridge technical 

services team for testing web services.

Write Your Test Cases4

STEP

https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/using-postman-for-testing-web-services/
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After the test case is written and well defined, and your web 
service passes all the tests, then it is time to write the  
web service.

Host or mainframe developers, even though they may not 
have a background in JavaScript development, have a 
shallow learning curve.  

They are therefore excellent candidates for developing CICS web services 

because they usually understand the host applications. With JavaScript, 

developers have the option to create procedurally-oriented or object-

oriented web services. Either option is fine.

Writing the web service is not difficult or technically demanding, because 

the developer is simply following the application flow. The human operators, 

who in many cases have been sitting at consoles for years executing these 

flows, are excellent sources for understanding the application flow. Writing 

these flows, adding the error conditions and checks is usually pretty 

straightforward. Developers will write some JavaScript code for the web 

service, test it, write some more code, and test it again. The HostBridge 

Eclipse IDE makes this development process simple. A screen shot of the 

IDE is shown next page.

Write the Web Service5

STEP

https://www.hostbridge.com/pilot-application-program/


z/OS Integration for the New Age.     See a Demo. 18

When developing CICS web services, it is a best practice to create discrete, 

small, identifiable processes instead of trying to create a comprehensive web 

service that is all encompassing. When you write these fine-grained services, 

they are more reusable, security is less of an issue, and they’re much easier 

to write. Most developers discover that they are better off writing five fine-

grained services, for example, than to write one, big web service that does 

a lot of different things. 

https://www.hostbridge.com/pilot-application-program/
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After writing and testing a web service you’ve written, the 
final step in the process is to deploy it.

Deploying CICS web services developed with HostBridge is 
very simple: it’s a mouse click to deploy it onto the host.   

Once on the host, your Quality Assurance team and process can complete 

testing, and once finished, move it into production. HostBridge complies with 

and supports any standard change control practices you may have in place. 

As a web service you’ve created moves from one environment to the next, 

the process doesn’t circumvent any of the controls that are in place. The 

process this guide describes for developing CICS web services integrates 

with any change control system or process you have in place.

Deploy the Web Service 6

STEP

https://www.hostbridge.com/pilot-application-program/
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How Long  
Does it  
Take?

Developing web services as a means of 
integration or modernizing CICS applications is 
neither complex or time-consuming. 

The process is simplest when the target application is a CICS COMMAREA program. 

The web service just needs to pass the expected parameters directly and get the 

output. Very little checking is required, because the CICS program was probably 

designed to do most of the checking itself. When the inputs for and outputs from the 

COMMAREA program are understood, it can take as little as two or three hours to 

write a web service to integrate it.

The strength of HB.js and the web services approach is for integrating screen-based 

CICS applications. For example, if the business process and supporting CICS 

application requires navigating 15 or 20 screens, and the navigation path diverges 

based on the input provided or the output received, the developer can orchestrate all 

the screen navigation through the web service. Even with complex screen navigation, 

when the inputs, outputs, and error conditions are well known, a developer who is 

proficient with JavaScript and uses the HostBridge Eclipse IDE can write a complex 

web service in about a week.

The experiences shared by HostBridge customers show that the learning curve for 

web services develop isn’t very steep, and proficiency is gained quickly.

https://www.hostbridge.com/pilot-application-program/
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See How  
it Works

To see how the web services creation process 
described in this document works, visit the 
HostBridge home page and click the  
“See a Demo” button. 

You’ll be shown a short video that presents the CICS web service creation process.

https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/
https://www.hostbridge.com/pilot-application-program/
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What about  
Performance and 
Reliability?

A HostBridge customer recently reported the 
results of their CICS web services strategy 
implementation. 

In a single week, they ran 2 million transactions 
through HB.js scripts, experienced zero abends, 
and recorded an average response time of less 
than 1/10th of a second.

https://www.hostbridge.com/pilot-application-program/
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Try it in Your  
Environment

The best way to learn how to create CICS web 
services, and to understand how they perform 
in your environment, is to conduct a HostBridge 
Pilot Application Workshop (PAW).  

For U.S.-based customers, there is no cost to doing a PAW, and for international 

customers, only travel costs for HostBridge staff are incurred. 

During a PAW, the HostBridge technical services team helps install HB.js, and 

provides training and support for the development and testing of the first integration 

script. It is a risk-free, no or low-cost way to assess the effort and value of the CICS 

API/web services approach to integration.

To learn more about how your organization can create and exploit CICS web services, 

contact the HostBridge team or visit the HostBridge website.

https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/pilot-application-program/
https://www.hostbridge.com/contact-us/
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Toll Free 866.965.2427
International +1.405.533.2900
info@hostbridge.com

Solutions

Blog

Company

Test drive HB.js!
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