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Abstract

There are several enhanced tools for streamlining application development on z/OS. These 
tools, a combination of compiler features, debugger capabilities, and code analysis functions 
provide application development teams an advantage over traditional text-based and 3270-
centric development environments. Whether coding Assembler, C/C++, REXX, COBOL, JCL, 
or PL/I, there are tool features available to enable developers who are used to similar features 
for Java programming.

In this session we will discuss the following topics: latest COBOL compiler features, integrated 
debugger features including code coverage analysis, code review rules for COBOL and PL/I, 
enhanced search, visualization, and navigation for COBOL. Further, we will demonstrate and 
gather feedback on lightweight file/job navigation and editing capabilities using very light 
footprint (browser-based) tools accessing z/OS systems.
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Agenda

 Are IDEs dead?

 What is the hardest task in software development?

 Required skills for 2015 - 2020
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Are IDEs Dead?
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Are IDEs Dead?

 No
 Developers still crave screen real-estate
 And need to be “in the zone”

 But people code differently now
 Applications are constructed by example
 Copy and tweak, adjust, repeat

 And all the time, in different environments
 Quick fixes through a mobile device or browser
 More involved work using an IDE
 Big changes, or complex tasks … “stay in the zone”
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RDz-based Development
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Navigator View
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JCL Editor (2) – Error Messages
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COBOL Editor
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Jobs View
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Job View
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TSO Shell



© 2014 IBM Corporation13

Application Modernization and Lifecycle Management

13

Also – mobile device access

iOS

Android
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What is the hardest task in software 
development?
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What is the hardest task in software 
development?

 Besides testing …
 Unbiased testing is difficult
 Writing tests before writing code is a good idea … but in practice ...

 Understanding what you, or someone else, created
 Where to start?
 Where does it end?

 And yet … it's a large part of the profession!
 Long-lived applications
 Slowly evolving software systems
 Antipattern: Lava Flow
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Rational Developer for System z:
An Integrated Development Environment for System z

Rational Developer for System z 

A modern IDE for development of cross-
platform applications written in COBOL, PL/I, 
ASM, Java, EGL or C/C++ in System z CICS, 

IMS, DB2, Batch applications

Access to typical System 
z sub-system functionality 
in z/OS, CICS, IMS, DB2, 

WAS

Integration with Fault 
Analyzer for Dump Analysis

Integration with File 
Manager and Fault 

Analyzer for file and test 
data handling and Dump 

Analysis

Integration with Asset Analyzer 
for Application Understanding 

and Impact Analysis

Integration with Team 
Concert for Lifecycle and 

Source Management

Integration with RD&T for 
flexible access to System z 

environment

Robust Mobile Development 
in conjunction with Worklight
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Current zUnit Support

IBM Confidential

Test Case A
• setup()
• test001()
• test002()
• test003()
• teardown()

Configuration

Test Case B
• setup()
• test001()
• test002()
• test003()
• teardown()

Test Case C
• setup()
• test001()
• test002()
• test003()
• teardown()

Test Runner

Handler

Develop zUnit Test Case Run zUnit Test Case

1. Generate 
blank test 
case by 
entering test 
case name 
and element 
names

2. Manually
write
Test Case

Test Case

Build zUnit Test Case

Result

3. Build 
Test Case 4. Run 

Test Case

Test Case 
Template
Generator
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 Support for COBOL Unit test creation that supports:

• Selection of the “interface” (Copybook(s)) to the program

• Specifying of the test data – input and expected output 

• Generation of a test case (not template) based on the input and 
expected output

• Identifying the data items and called programs 

• Allow generation of stubs for the called programs 

Additional zUnit support in RDz 9.1
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COBOL Control Flow – supported since RDz 8.5.1
 Scoped to a Program and its “direct” dependencies ( copy books, static calls )

 Available with no additional dependencies or installs

 Features (for COBOL only)

 Program Control flow diagram 

 Identify Unreachable Code

 Data Element Table
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RDz 9.1 adds the PL/I Control Flow
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Required skills for 2015 - 2020
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Required skills for 2015 - 2020

 Language Nimble
 Applications are multi-language
 Use a common tool-set against multiple languages/environments

 Platform Nimble
 Move between clouds
 Automated deployment

 Tool Junkie
 Debugger and Code Coverage for code understanding
 Source code visualizers – hooked in with code navigation
 Continuous edit/review/compile/analyze/test cycle
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Remote, Interactive, Debugging... 
 Host-offload architecture:

 Remote debugger with only a small footprint on the 
mainframe:

• Leverages workstation CPUs enabling faster 
processing of debug information 

• Enables scalability and reliability

 Debugger client is supported on Windows and 
Linux

 Simple and Secure Connections:

 Single client can handle multiple debug sessions on 
multiple hosts or an application the spans multiple 
systems

 Client initiated debug – no need to specify client IP 
address and port (v9.0.1.2)

 SSL/TLS support
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Code coverage
 Use a set of test cases to exercise the application
 Measure the amount of code covered by the test cases
 Report on the level of test coverage

– Insight into both the amount of code covered and the quality of the test cases
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RDz v9.0.1 - Code Review – an extensible set of plug-ins ....
 New PL/I rules

 Export analysis details by language 
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Offload testing to increase speed, quality, and innovation

26

Note: This Program is licensed only for development and test of applications that run on IBM z/OS. The Program may not be used to run production workloads of any 
kind, nor more robust development workloads including without limitation production module builds, pre-production testing, stress testing, or performance testing.  

• Liberate developers to rapidly prototype 
new applications

• Develop and test System z applications 
anywhere, anytime

• Free up mainframe development MIPS 
for production workload

• Eliminate costly delays by reducing 
burden on existing IT operations staff

• Exploit the latest middleware, including 
CICS, IMS, and WebSphere

Improve development flexibility

New

RDz & ISPF

RDz

Rational Development and Test Environment for 
        System z 

Continuous Testing
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Line of 
Business

SmartCloud Orchestrator

IBM Pure Application System

Openstack

Jenkins

Rational Build Forge

uBuild

DevOps Tool Chain
Plan and Measure

Develop and Test

Release and Deploy

Monitor and Optimize

Rational Team Concert Rational Quality Manager
Rational Test Workbench
Rational Test Virtualization Server 

SmartCloud Control Desk

SmartCloud Application Performance Management

Rational Focal Point
Rational Requirements Composer

Rational Asset Analyzer

Rational IDEs Rational Dev and Test Soln
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Leverage advanced compiler and optimization technologies

Leading-Edge 
Optimization 
Technology

Bolsters benefits 
of latest CICS, 

IMS, DB2

Modernize Applications with 
enhanced Java and XML 

Increase Performance

Reduce CPU utilization & processing time

Lower operating cost 

Increase application performance

IBM Enterprise COBOL for z/OS
IBM Enterprise PL/I for z/OS
IBM z/OS XL C/C++
C/C++ and XL Fortran for AIX and Linux
IBM COBOL and PL/I for AIX
IBM Rational Development Studio for i 

Collaborative Development

• Use COBOL, PL/I, and C/C++ compilers to 
exploit latest architecture and middleware

• Modernize business critical applications 
with enhanced XML and Java support

• Gain 10+% performance improvement with 
new optimizations in Enterprise COBOL

• Recognize up to 17% performance 
improvement and exploit new ‘Metal C’ 
system programming capabilities in z/OS 
XL C/C++

• Compile faster for XML and compile listing 
with Enterprise PL/I
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Summary

 Software Development is changing
 Cloud-hosted development environments
 Anytime, Anywhere
 Cut-n-paste, combine to create

 Software Development isn't changing
 Code is code – it's ideas transformed into data and logic
 Right tool for the task – developers crave screen real-estate
 Worst fear – working with existing applications

 Developers need tools – they just don't believe it
 Situation appropriate application development
 Source code analysis, navigation, and understanding
 Measurable software quality
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www.ibm.com/software/rational

http://www.ibm.com/software/rational
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© Copyright IBM Corporation 2014.  All rights reserved. 
The information contained in these materials is provided for 
informational purposes only, and is provided AS IS without 
warranty of any kind, express or implied.  IBM shall not be 
responsible for any damages arising out of the use of, or 

otherwise related to, these materials.  Nothing contained in 
these materials is intended to, nor shall have the effect of, 
creating any warranties or representations from IBM or its 

suppliers or licensors, or altering the terms and conditions of 
the applicable license agreement  governing the use of IBM 

software. References in these materials to IBM products, 
programs, or services do not imply that they will be available 
in all countries in which IBM operates.  Product release dates 
and/or capabilities referenced in these materials may change 

at any time at IBM’s sole discretion based on market 
opportunities or other factors, and are not intended to be a 
commitment to future product or feature availability in any 
way.  IBM, the IBM logo, Rational, and other IBM products 
and services are trademarks of the International Business 

Machines Corporation, in the United States, other countries or 
both. Other company, product, or service names may be 

trademarks or service marks of others.

www.ibm.com/software/rational

http://www.ibm.com/software/rational
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Useful Links

 IBM DevOps
–http://www.ibm.com/ibm/devops/us/en/

 IBM BlueMix, JazzHub, and DeveloperWorks
–http://www.ibm.com/developerworks/labs/

 Rational Focal Point
–http://www.ibm.com/software/awdtools/focalpoint/

 IBM Solution for System z Development
–http://www.ibm.com/software/rational/integrated/systemz-development/

 Collaborative Lifecycle Management
–http://www.ibm.com/software/rational/alm/collaborate/

 Rational Developer for the Enterprise Information:
–http://www.ibm.com/software/products/us/en/dev-enterprise

 Rational Asset Analyzer
–http://www.ibm.com/software/products/us/en/raa

 IBM SmartCloud Enterprise with Rational software
–http://www-935.ibm.com/services/us/en/cloud-enterprise/contracts/ibm_productimages.html

 My information
–email: hahnt@us.ibm.com
–LinkedIn: http://www.linkedin.com/profile/view?id=171477
–Twitter: @hahntj
–Blog: https://www.ibm.com/developerworks/mydeveloperworks/blogs/applicationmodernization
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IBM DevOps accelerates enterprise software delivery

Continuous
Monitoring

Collaborative 
Development

Continuous Release 
and Deployment

Continuous
Customer 

Feedback and 
Optimization

Continuous
Business Planning

Continuous
Testing

Monitor
and Optimize

Develop
and Test

Release
and Deploy

Plan
and Measure

DevOps – Continuous
innovation,

feedback and 
improvements

 Accelerate
software delivery –

for faster time to value

Balance speed, cost, 
quality and risk – 

for increased capacity 
to innovate

Reduce time to 
customer feedback – 
for improved customer 

experience

Enterprise capability for continuous software delivery that enables you to 
seize market opportunities and reduce time to customer feedback
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RD Traveler Screen-shots
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Login View
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Home View
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Navigator View
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JCL Editor
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JCL Editor (2) – Error Messages
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COBOL Editor
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JCL Editor (3) – Referenced Datasets
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Job Output
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Compare View
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Navigator View – New PDS...
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Jobs View
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Job View
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TSO Shell
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Recent Files View
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Sharing Links
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Also – mobile device access

iOS

Android
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Rational Developer for System z – Advanced Features

● Integrated Debugger
● Code Coverage
● zUnit Test generation
● Code Review
● Program Control Flow
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Rational Developer for System z – Integrated Debugger
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Remote, Interactive, Debugging ...

 A GUI-based multi-platform, multi-language debugger

 Full asynchronous mode

 Thread-level control of multi-threaded applications

 Automonitor support

 RDz v9.0.1 Supports:

 COBOL V5.1, V4, V3.4

 Batch, Batch IMS, Batch DB2, CICS 5.1, 4.2, 4.1

 Interactive Code coverage – Out of the box

 RDz 9.1 Supports:

 PLI v4.x, v3.9

 C/C++ V1R13, V2R1

 IMS TM

 DB2 Stored procedures

 RDz v9.0.1 introduced a new feature called Integrated Debugger
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Remote, Interactive, Debugging ...
 Host-offload architecture:

 Remote debugger with only a small footprint on the 
mainframe:

• Leverages workstation CPUs enabling faster 
processing of debug information 

• Enables scalability and reliability

 Debugger client is supported on Windows and 
Linux

 Simple and Secure Connections:

 Single client can handle multiple debug sessions on 
multiple hosts or an application the spans multiple 
systems

 Client initiated debug – no need to specify client IP 
address and port (v9.0.1.2)

 SSL/TLS support
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Rational Developer for System z – Code Coverage
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Code coverage
 Use a set of test cases to exercise the application
 Measure the amount of code covered by the test cases
 Report on the level of test coverage

– Insight into both the amount of code covered and the quality of the test cases
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Rational Developer for System z – zUnit Test Generation
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zUnit Architecture

IBM Confidential
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Current zUnit Support

IBM Confidential

Test Case A
• setup()
• test001()
• test002()
• test003()
• teardown()

Configuration

Test Case B
• setup()
• test001()
• test002()
• test003()
• teardown()

Test Case C
• setup()
• test001()
• test002()
• test003()
• teardown()

Test Runner

Handler

Develop zUnit Test Case Run zUnit Test Case

1. Generate 
blank test 
case by 
entering test 
case name 
and element 
names

2. Manually
write
Test Case

Test Case

Build zUnit Test Case

Result

3. Build 
Test Case 4. Run 

Test Case

Test Case 
Template
Generator
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 Support for COBOL Unit test creation that supports:

• Selection of the “interface” (Copybook(s)) to the program

• Specifying of the test data – input and expected output 

• Generation of a test case (not template) based on the input and 
expected output

• Identifying the data items and called programs 

• Allow generation of stubs for the called programs 

Additional support in RDz 9.1
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RDz 9.1 - User Scenario/Flow
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Rational Developer for System z – Code Review
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Code Review overview

RDz 8.0.3
 IDE Code Review introduced
 COBOL rules provided
 Select rules
 Run the Analysis
 View results in UI
 HTML, PDF reports 

RDz 8.5
 Additional COBOL rules provided
 PL/I rules provided  

RDz 8.5.0.1
 COBOL Application Model
 Custom COBOL rules  

 Command line invocation
 XML, CSV reports 

RDz 8.5.1

RDz 9.0
 z/OS Batch invocation
 Additional rules provided
 CICS CAM updates

RDz 9.0.1
 z/OS Batch invocation
 Additional rules 

provided
 Export language specific 

results

RDz 9.1
 PL/I Application Model
 Custom PL/I rules 
 Baseline comparison 
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RDz v9.0.1 - Code Review – an extensible set of plug-ins ....
 New PL/I rules

 Export analysis details by language 
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RDz v9.0.1 - Code Review – an extensible set of plug-ins ....
 New PL/I rules

 Export analysis details by language 
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Rational Developer for System z – Program Control Flow
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COBOL Control Flow – supported since RDz 8.5.1
 Scoped to a Program and its “direct” dependencies ( copy books, static calls )

 Available with no additional dependencies or installs

 Features (for COBOL only)

 Program Control flow diagram 

 Identify Unreachable Code

 Data Element Table
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RDz 9.1 adds the PL/I Control Flow
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