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Modern Language

A Pathway to Modernize the Enterprise
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Combine Modern Language with Existing Core Assets to

Accelerate Digital Transformation
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Existing core assets on the host are built with a lot of due 
diligence and over a long period of time



Why do we need Modern Languages on IBM Z?

Skills: Millions of available developers
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Why do we need Modern Languages on IBM Z?

Leverage best fit language for digital transformation
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Why do we need Modern Languages on IBM Z?

Put your Backend For Frontend Closer to your data

6

z/OS Connect

Postal Codes & 
Zip Codes
REST API

IMS Phonebook
Transaction (IVTNO)

GET /phonebook/contact/{lastName}
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Web REST API
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Why Modernize with APIs?

APIs enable the future of collaboration and engagement 



REST stands for Representational State Transfer.
• An architectural style for accessing and updating data.

• Typically using HTTP… but not all HTTP interfaces are “RESTful”.

• Simple and intuitive for the end consumer (the developer).
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Quick Overview

What is a REST API?
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APIs to and from the mainframe
Comprehensive subsystem 

support and unified tooling

Point-and-click API creation

z/OS Connect Enterprise Edition is IBM’s Strategic solution for enabling natural REST APIs for z/OS assets in a unified 
manner across different subsystems with integrated auditing, security and scalability… without writing z/OS application 
code.

CICS

IMS
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MQ

WAS

z/OS Connect 
EE

* Other Vendors or your own implementation  

Custom*

Or other API 

Management Solution

Z applications can now 
easily participate in the 
API economy

CICS

IMS Db2

DVM MQ

Other*

WAS

z/OS Connect Enterprise Edition

How do I expose my z/OS Assets as REST APIs?



Quick Overview

What is Java?
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• Object-oriented programming language 
designed to produce programs that will run 
on any computer system (supports the logic 
“Write once, run anywhere”) 

• Consists of the Java Development Kit (SDK), 
Java Virtual Machine (JVM) and the Java 
Runtime Environment (JRE)

• Java workload on z/OS can be offloaded to 
specialty processor (zIIP engine) which do 
not count towards Monthly License Charges 
(MLC)

Compile: javac HelloWorld.java

Execute: java HelloWorld

Output: Hello, World!



Java Execution Environments and Interoperability

Capitalize on pre-existing assets, artifacts, platform strengths
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IBM Java Execution Offerings

Transactional / Interactive

• WebSphere Application Server for z/OS 
(WAS z/OS and Liberty)

• CICS Transaction Server (JCICS and 
Liberty)

• IMS (Java Message Processing regions)

• IMS Java

• DB2 Stored Procedures

Batch oriented

• Compute Grid (WAS-z/OS Java batch)
• WebSphere Liberty Java batch (JSR 352)
• IMS Java Batch regions (JMP)

• JZOS component of z/OS SDK

§ COBOL / Native Interoperability

– COBOL Invoke maps to JNI

– IDz and JZOS have tooling to map 
COBOL copy books to Java classes

– JCICS
– IMS Java, JMP/JBP

– WAS CG, WOLA
– etc

§ Open Source or non-IBM vendor 

Application Server and Frameworks

– Tomcat,  JBoss
– iBatis, Hibernate, Spring
– Ant



Java in IMS

Setting up Java Environment in IMS
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• Step 1. Install the IMS Java dependent region resource adapter 
(imsutm.jar) and IMS universal drivers (imsudb.jar) provided through 
the Java On Demand Feature FMID. 
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Java in IMS

Setting up Java Environment in IMS
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• Step 2. Setup the IMS Java Environment (DFSJVMEV member in IMS 
PROCLIB) and Java native code (libT2DLI.so). 
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SYSTEMS 

PROGRAMMER



Java in IMS

Setting up Java Environment in IMS
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• Step 3. Setup the Java CLASSPATH to specify the location of the .jar files 
for the IMS Java region resource adapter, IMS Universal drivers, and the Java 
applications.
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Java in IMS

Setting up Java program in IMS
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• Step 4. Create the IMS program to make the PSB available online

ALEX

SYSTEMS 

PROGRAMMER

Generated PSB (GPSB) – does not require PSBGEN or ACBGEN



Java in IMS

Setting up Java program in IMS
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• Step 5. Map the IMS program (PSB name) to the Main Java class (DFSJVMAP
member in IMS PROCLIB)
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Java in IMS

Setting up Java program in IMS
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• Step 6. Customize the IMS JMP procedure and start the JMP region
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Java in IMS

Setting up Java program in IMS
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• Step 7. Start the IMS program / transaction
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Java in IMS

Writing your first Java Program in IMS
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• Step 1. Import the IMS universal drivers (imsutm.jar and imsudb.jar) 
into your Java project

CAROL

JAVA

PROGRAMMER



Java in IMS

Writing your first Java Program in IMS
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• Step 2. Define the layout of the input and output message
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Java in IMS

Writing your first Java Program in IMS
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• Step 3. Develop the application that accesses the IMS message queues and 
performs the business logic.
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PROGRAMMER



Java in IMS

Writing your first Java Program in IMS
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• Step 4. Compile and export the application .jar file and upload to z/OS 
UNIX System Services file system in binary mode.

CAROL
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PROGRAMMER



Java in IMS

Writing your first Java Program in IMS
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• Step 5. Deploy and Test your application

CAROL

JAVA

PROGRAMMER

Contains the Java IMS application



Quick Overview

What is Node.js?
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• Server side JavaScript platform

• Designed to build scalable network 
applications
• Lightweight and efficient

• Uses an event-driven, single-threaded, non-
blocking I/O model
• Best suited for data-intensive (i.e. I/O bound) 

applications

• Provides a module-driven, highly scalable 
approach to application design and 
development that encourages agile practices

‘Hello World’ Web Application

Emerging as the favored choice for digital transformation - Steadily establishing its place 
within enterprises



Quick Overview

How Node.js works?   The Event Loop
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• One thread multiplexes for multiple requests

• No waiting for a response
• Handles return from I/O when notified

• Scalability determined by

• CPU Usage
• “Back end” responsiveness

• Concurrency determined by how fast the food server 
can work



Using Node.js with IMS

Extending your IMS Program with Node.js
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Microservice



Using Node.js with IMS

Consolidating Multiple IMS Calls to a single Orchestration API
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z/OS Connect

Postal Codes & 
Zip Codes
REST API

IMS Phonebook
Transaction (IVTNO)

GET /phonebook/contact/{lastName}

Frontend

BFF

Backend

Web REST API
© Zippopotam.us Project 2013
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Using Node.js with IMS

REST API Node + MongoDB using DVM to access IMS Data
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GET /dvm/ims/part/{partnum}

Interface



Quick Overview

What is Swift?
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‘Hello World’ Web Server Program

• Modern language developed by Apple Inc. in 2014

• Compiled programming language for iOS, macOS, 
watchOS, tvOS, Linux, including Linux on z Systems 

and z/OS

• Open sourced in 2015

• A modern client and server side programming language
• Produces efficient, natively compiled binaries (similar to 

COBOL, C, and PLI)
• Community driven

• IBM Swift Kitura Web Framework – Enables API 
orchestration



Quick Overview

Why Swift? It’s fast, it’s safe, it’s modern, it’s open-source
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• Modern language developed by Apple Inc. in 2014

• Compiled programming language for iOS, macOS, 
watchOS, tvOS, Linux, including Linux on z Systems 

and z/OS

• Open sourced in 2015

• A modern client and server side programming language
• Produces efficient, natively compiled binaries (similar to 

COBOL, C, and PLI)
• Community driven

• IBM Swift Kitura Web Framework – Enables API 
orchestration



Using Swift with IMS

Augmenting data returned by your IMS program
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z/OS Connect

IMS Phonebook
Transaction (IVTNO)

GET /phonebook/contact/{lastName}

Frontend

BFF

Backend Data



Additional Information

Get Started on IBM SDK for Node.js – z/OS today
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No cost download

Based on Node.js V6.x
SMP/E Install

Software Requirements:
• z/OS v2.2

• z/OS v2.3

Hardware Requirements
• IBM z14

• IBM z13 / z13s
• IBM zEnterprise EC12 / BC12
• IBM zEnterprise 196 / 114

https://www.ibm.com/ca-en/marketplace/sdk-nodejs-compiler-zos



Additional Information

Learn More About Node.js on z/OS
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IBM Marketplace (Node.js on z/OS): 

https://www.ibm.com/ca-en/marketplace/sdk-nodejs-compiler-zos

Node.js on z/OS GitHub Samples:

https://github.com/zosconnect/sample-nodejs-clients

Mainframe DEV: 

https://developer.ibm.com/mainframe/2018/01/19/reasons-host-node-js-applications-zos/

Node.js in CICS

https://developer.ibm.com/cics/2018/07/03/node-js-developers-introduction-node-js-cics/

Calling REST APIs from z/OS Programs using z/OS Connect

https://www.ibm.com/support/knowledgecenter/en/SS4SVW_3.0.0/facilitating/facilitating.html

https://www.ibm.com/ca-en/marketplace/sdk-nodejs-compiler-zos
https://github.com/zosconnect/sample-nodejs-clients
https://developer.ibm.com/mainframe/2018/01/19/reasons-host-node-js-applications-zos/
https://developer.ibm.com/cics/2018/07/03/node-js-developers-introduction-node-js-cics/
https://www.ibm.com/support/knowledgecenter/en/SS4SVW_3.0.0/facilitating/facilitating.html


Additional Information

Get Started on IBM Toolkit for Swift on z/OS today
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No cost download

Software Requirements:

• z/OS v2.1 or later with
required PTFs

• Using z/OS UNIX System
Services only

Hardware Requirements
• IBM z14

• IBM z13

• IBM z13s

• IBM zEnterprise EC12

• IBM zEnterprise BC12 https://developer.ibm.com/mainframe/products/ibm-toolkit-swift-z-os/



Additional Information

Learn More About Swift
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IBM Marketplace (Swift on Linux on z): https://www.ibm.com/us-en/marketplace/swift-

compiler

Swift @ IBM

https://developer.ibm.com/swift/

Extending Swift Value(s) to the Server (Free e-book): https://www-

01.ibm.com/marketing/iwm/dre/signup?source=mrs-form-10468&S_PKG=ov55459

Free online course about server-side Swift: http://blog.udacity.com/2017/06/server-side-

swift-with-ibm.html

https://www.ibm.com/us-en/marketplace/swift-compiler
https://developer.ibm.com/swift/
https://www-01.ibm.com/marketing/iwm/dre/signup?source=mrs-form-10468&S_PKG=ov55459
http://blog.udacity.com/2017/06/server-side-swift-with-ibm.html


Have you heard?
The IMS team will soon be delivering a 

regular 
IMS eNews straight to your inbox!

It will include Announcements, Events, Education, 
New Offerings, Videos, and much more...

including the return of !


