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or represent or warrant that its services or products will ensure that 
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Agenda

Technology overview
• JavaScript, Node.js, NPM, IBM SDK for Node.js – z/OS, CICS TS 5.5 
• Motivation

Demos
• Run a Node.js application in CICS to verify the installation
• Develop & test a Node.js application that uses CICS services from a workstation
• Use CICS Explorer to package and deploy a Node.js application in CICS

Next steps
• Trying it on your IBM Z system or IBM hosted systems
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TECHNOLOGY OVERVIEW
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Terminology

JavaScript – programming language, typically uses .js file type
Node.js – server-side runtime for JavaScript
Node.js Package Manager (NPM) – resolves, downloads & builds dependencies
NPM site – hosts dependencies – public version at https://www.npmjs.com/
IBM SDK for Node.js – z/OS – product that includes Node.js, NPM, C++ compiler
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JavaScript™

First released in Netscape Navigator 2.0 in 1995

Scripting programming language for dynamic content
• Typically used with HTML and CSS
• User interactions, asynchronous API calls, …

Designed to complement Java with a similar syntax

Standardised as ECMAScript
• 1st edition 1997, latest 9th edition 2018

Most browsers embed a JavaScript runtime and compete around its performance

https://en.wikipedia.org/wiki/JavaScript_engine
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Node.js

Server-side JavaScript runtime platform
Governed by the Node.js Foundation
Built on Google's V8 JavaScript engine
Designed to build scalable network applications

• Best suited for data and I/O intensive applications
Lightweight and efficient

• Uses an event-driven, single-threaded, non-blocking I/O model
• Leverages the underlying asynchronous I/O support in z/OS

Module-driven approach to application design
• Scalable and encourages agile practices

https://foundation.nodejs.org/
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Why use JavaScript and Node.js ?

JavaScript is ubiquitous - client, server, cloud, browsers, embedded systems
Large ecosystem of frameworks and tools for application development

• 750K+ modules available via the Node Package Manager ecosystem
Fast moving, community driven

• High performance runtimes driven by competition in browsers
• ‘Battle tested’ frameworks

JavaScript on servers
• Leverage huge JavaScript developer ecosystem
• Reuse components, tools, concepts, community
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IBM SDK for Node.js - z/OS

Compatible with Node.js V6.x
Available from IBM Shopz and installed via SMP/E

• Includes IBM support using standard support processes
• Options for IBM support for popular frameworks

Bundled with C/C++ compiler for native add-ons
90-day evaluation for non-production use
Run Node.js applications in z/OS UNIX shell

Container pricing for IBM Z with details in Technote
• Application Development and Test Solution
• New Application Solution

https://developer.ibm.com/node/support/
https://www.ibm.com/it-infrastructure/z/software/pricing
https://www-03.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/WP102719
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Why use Node.js in CICS ?

Host APIs and web applications that consume APIs and data on z/OS
• Add logic to existing APIs
• Aggregate APIs and data
• Reuse modules to access external APIs

 
Co-location for optimized response times

Simplified deployment and management
with CICS applications

Welcome a new set of API and front-end
developers onto z/OS platform

CICS Developer Center for Q&A

https://developer.ibm.com/cics/node-js-cics/
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Node.js application in CICS

Add Node.js application to a CICS bundle
1.NODEJSAPP bundle part
2.Profile
3.Nodejs. application

• Start script
• Other application assets

 

Build CICS bundle from source and deploy to zFS
• CICS build toolkit
• Tag text files, otherwise EBCDIC assumed
• Run npm to resolve dependencies
• DFHDPLOY, CICS TS plug-in for UCD, …

Lifecycle CICS bundle as usual
• CEDA, CEMT, SPI, CICS Explorer, CMCI, …
• Node.js app is running when bundle part enabled
• IBM SDK used by CICS to run the application
• Unix signals used by CICS to end application

CICS API
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DEMO

RUN A NODE.JS APPLICATION IN CICS 
TO VERIFY THE INSTALLATION
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Run a Node.js application in CICS to verify the installation

1. Install CICS and Node.js
2. Copy CICS supplied bundle
3. Update CICS Node.js profile
4. Define BUNDLE resource
5. Install BUNDLE resource
6. Verify log files
7. Call Node.js application from web browser
8. Disable and discard BUNDLE resource
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
• CICS TS V5.5 (or July open beta)
• IBM SDK for Node.js - z/OS
• NPM requires

• GNU Make 4.1
• Python 2.7.13

http://www.rocketsoftware.com/zos-open-source/make?ver=4.1
http://www.rocketsoftware.com/zos-open-source/python
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle

• from CICS install directory
• to a directory
• CICS region must have read 

access



© Copyright IBM Corporation 2018

Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle
Update CICS Node.js profile

NODE_HOME=
WORK_DIR=
PORT=

Profile is used to configure where 
Node.js is installed, how CICS will 

start Node.js, and environment 
variables for the application
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle
Update CICS Node.js profile
Define BUNDLE resource

BUNDLE=
GROUP=
BUNDLEDIR=
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle
Update CICS Node.js profile
Define BUNDLE resource
Install BUNDLE resource
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle
Update CICS Node.js profile
Define BUNDLE resource
Install BUNDLE resource 
Verify log files

.stdout has application 
console.log() output
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Run a Node.js application in CICS
to verify the installation

Install CICS and Node.js
Copy CICS supplied bundle
Update CICS Node.js profile
Define BUNDLE resource
Install BUNDLE resource 
Verify log files
Call Node.js application from 
web browser
Disable and discard BUNDLE 
resource
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Invoke CICS services from Node.js applications

1. Enable the CICS program to be called via JSON web service
• As today, using DFHLS2JS, TCPIPSERVICE, PIPELINE, URIMAP, WEBSERVICE

2. Write a Node.js application to invoke the service
 

3. Invoke API
• Uses HTTP if run outside of CICS
• Uses locally optimized transport inside of CICS
• Uses native CICS JSON pipeline



© Copyright IBM Corporation 2018

CICS

Node.js app

cics.invoke(….)

CNJL – Node.js 
listener

PIPELINE

JSON to data

Target 
PROGRAM

Data to JSON

URIMAP

WEBSERVICE

Invoke CICS services from Node.js applications

Node.js app

cics.invoke(….)

TCPIPSERVICE
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Locally optimised API – sample code
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DEMO

DEVELOP AND TEST A NODE.JS APPLICATION USING CICS 
SERVICES FROM A WORKSTATION
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Develop and test a Node.js application that calls CICS services 
from a workstation

1. Code app to use ibm-cics-api
2. Perform npm install
3. Test locally over HTTP
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DEMO

USE CICS EXPLORER TO DEPLOY 
A NODE.JS APPLICATION IN CICS
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

1. Create CICS bundle
2. Copy in Node.js application
3. Add CICS Node.js profile
4. Add Node.js bundle part
5. Export to zFS
6. Perform npm install
7. Define and install CICS bundle resource
8. Verify install successful
9. Verify log messages
10.Run Node.js application
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle project
Copy in Node.js application

CICS bundle project

Node.js application
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle project
Copy in Node.js application
Add CICS Node.js profile

Environment variables for applications
PORT=8090

Options for CICS to configure Node.js
NODE_HOME=/path
PRINT_PROFILE=YES

Options for you to configure Node.js
--require appmetrics/start

Include common configuration
%INCLUDE=/path/file

Environment variables and CICS symbols can be 
substituted to avoid config duplication
%INCLUDE=&USSCONFIG;/path/file CICS Node.js profile
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part

Node.js start script

… or in zFS.
Useful with deployments that 

want to avoid including Node.js 
application in a CICS bundle

Node.js start script 
in the bundle
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part

Node.js start script
CICS Node.js profile

… or local filesystem or workspace.
Will be copied into bundle.

… or create a new profile from a template

… or in zFS.
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
Export to zFS

Optionally, tag Node.js 
application files
Optionally, run npm install
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Bundle Definitions view to define 
and install bundle resources

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
Export to zFS
Define and install
CICS bundle resource
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
Export to zFS
Define and install
CICS bundle resource
Verify install successful

Bundle resource 
installed and enabled

Bundle Parts view gives a few more 
details such as which bundle parts 

may have failed
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
Export to zFS
Define and install
CICS bundle resource
Verify install successful
Verify log messages

Node.js Applications view and 
Attributes view have links to logs

Standard Out shows application is listening 
for work using port from CICS Node.js profile
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Use CICS Explorer to package and deploy a Node.js 
application in CICS

Create CICS bundle
Copy in Node.js application
Add CICS Node.js profile
Add Node.js bundle part
Export to zFS
Define and install
CICS bundle resource
Verify install successful
Verify log messages
Run Node.js application
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SUMMARY & NEXT STEPS
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Try it for yourself

CICS Developer Center for Q&A
CICS and Node.js topic in the CICS TS V5.5 open beta documentation for 
introduction

Try it on your IBM Z system
• Install CICS TS and CICS Explorer V5.5 open betas
• Install IBM SDK for Node.js - z/OS and its software requirements

Try it on an IBM Z hosted environment
CICS and Node.js are setup and ready with exercises for you to try

Please let us know about your experience and use cases

https://developer.ibm.com/cics/node-js-cics/
https://www.ibm.com/support/knowledgecenter/SSGMCP_5.5.0/fundamentals/node/nodeintro.html
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We want your feedback!

• Please submit your feedback online at ….
http://conferences.gse.org.uk/2018/feedback/gj

• Paper feedback forms are also available from the Chair person

• This session is GJ
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