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CICS Systems for Banks
(ATM, loans, account management)

CICS Systems for Insurance
(Claims & policy management)

CICS Systems for
Manufacturing

CICS Systems 

for Finance

CICS Systems 

for Medical

CICS Retains the System of Record

CICS Systems 

for Transportation
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Today’s Challenge

Access untapped value in legacy systems and overcome perceived complexity to empowering 

your business. 
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CICS API's : Complexities
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APIAPI
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Writing Code!!!!
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Do You Have the Right Mainframe Integration Technologies?

• How old are your legacy backend applications?

• What technologies are they using?

• Is the application code structured or unstructured?

• How many coding ‘standards’ have been used over the past years?

• What third-party components are embedded in the code?

• Did your core applications first start out as commercial offerings?

• How complex is the code and data structure design?

• Do your support teams fully understand the application?



Do You Have the Right Mainframe Integration Technologies?

Near Real-time Integration

• Change data capture / replication

• Data extraction, exchange, and caching

Real-time Integration

• Message queuing (MQ)

• 3270 screen scraping / GUI frontends

• CICS Transaction Gateway (CTG)

• CICS Web Services (CWS)

• Java APIs with scripting / RPCs

• Process Automation

• ISV – 3rd Party Products

Integration Technology Stack… Legacy Infrastructure

• Enterprise Service Bus (ESB)

• Business Process Management (BPM)

• API Management

• Security & Governance

• Homegrown Components

• 3rd Party Tools



Understanding Your Legacy Applications & API Requirements

• Most mainframe online applications were designed to  
interact with 3270 terminals (end-user dialog).

• Integration technologies should be transparent to the  
backend systems.

• Changing legacy code to work better as an API  
introduces more complexity and code to manage.

• Fine grain APIs (microservices) may be easier to build,  
but put more work onto the consumer.

• More intelligent the API, less effort for the API
consumer processing logic.

• Legacy mainframe apps are like a box of chocolates, it  
is hard to see what is inside.



Legacy Application Complexities

• XCTL/ multiple program calls

• Multiple input and output messages

• Variable length, multi-part messages, different layouts

• Complex structures (REDEFINES & ODO)

• Null terminations, non-standard code

• Screen macros

• Conversational dialogs

• External and other 3270 applications

• Complex Conversational Transactions

GT Application Analyzer



Business Apps

IBM Mainframe

Get Checking

Get Savings 

Get Auto Loan 

Get Mortgage

Mainframe Transactions

API

API

API

API

Mobile 
Frontend App

Web
Frontend App

Cloud
Apps

Change Impacts

TRAP OF CODING AGAINST LOW-LEVEL MAINFRAME APIs



Business Apps

IBM Mainframe

Get Checking

Get Savings 

Get Auto Loan 

Get Mortgage

Mainframe Transactions

API

API

API

API

Mobile 
Frontend App

Web
Frontend App

Cloud
Apps

Smart
API

API

“Get Customer”



Legacy Environments & Integration Requirements

Provider
input msg

output msg

input JSON

output JSON
mapping

REST
API

Simple Service

Transaction Message API

(1 input and 1 output)

Web
Mobile
COTS
ESB
Cloud
BI Tools
Blockchain
AI
RPA
Other

Consumer
API

Processing
Logic

API requests and replies focused a single 
transaction (microservice)… GetChecking, 
GetSavings, GetCarLoan

API
Manager
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Provider
input msg

output msg

input JSON

output JSON
mapping

REST
API

• CICS Program
• IMS Program
• MQ
• Batch
• DB2 (SQL)
• IMS DB (SQL)

Transaction Message API

(1 input and 1 output)Consumer
API

Processing
Logic

• Screen macros (BMS and MFS logic)
• Third-party, remote or other 3270 apps 

(TN3270, IDMS, NATURAL, other)
• Conversational dialogs

Complex
Transactions
(CICS & IMS)

input msg

output msg

output msg

• Multiple 
transactions
(logical sequence)

• Data manipulation
(math, string)

• Flow control
(if, then)

• Message switching / program calls
• Multiple input and output messages
• Variable length, multi-part messages
• Complex structures (REDEFINES & ODO)
• Null terminations, non-standard code

API requests and replies focused a single 
transaction (microservice)… GetChecking, 
GetSavings, GetCarLoan

Legacy Environments & Integration Requirements

API
Manager

Terminal

Business 
Process 

Workflow

Legacy Applications

Simple Service
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CICS API's : Composite or Business API



Provider
input msg

output msg

input JSON

output JSON
mapping

REST
API

• Program
• Transaction

(1 input and 1 output)
GT Ivory

Smart API
REST
API

SOAP
API

External 
Services

Consumer
API

Processing
Logic

• Screen macros (BMS and MFS logic)
• Third-party, remote or other 3270 apps (code gen)
• Conversational dialogs (automate manual processing)

Complex
Transaction

input msg

output msg

output msg

Business Process 
Workflow

• Message switching / program calls
• Multiple input and output messages
• Variable length, multi-part messages

Understanding Legacy Integration Requirements

API
Manager

Simple Service



Online Transaction with Multiple Variable-length Output 
Messages



Error Conditions

• Ability to interrogate 

• Ability to change logic flow of API based on error 

• Ability to customize error message 
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CICS API's : 3270 Transactions



3270 BMS

• Field Justification – Blank inserted?  Zero filled?
• Initial Character – Constant of default data
• XMIT – Data specified in Hex
• Length - Maximum length of the field
• Occurs – Number of entries for the field to be generated
• PICIN – Picture to be applied to field
• Validin –

• Mustfill – Field must be filled completely
• Mustenter – Data must exist but does not have to be completely filled
• Trigger – Field is a trigger
• Userexit – Field is to be processed by BMS Global User Exits

• Potential for multiple screens can be returned



3270 Non-BMS

• Fields referenced by position
• Potential for multiple screens to be returned
• Unknown issues with screen fields (same issues as BMS)





GT Ivory
Smart API
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CICS API's : Design Methodology



Design Methodology

• Base Services (closely matched to individual Transactions when possible)

• Composite Services or Smart APIs (combined calling of multiple base services for 
business services)



Composite
API

Mobile Apps

Web Portal
BI Tools

Other Apps

App 
Server

ESB

Other

API 
Manager

Base
API

Base
API

Online Transaction

Online Transaction

IBM Mainframe
(z/OS, VSE, zCloud)

External 
Services / 

APIs

Microservice

Online Transaction

IBM Mainframe
(z/OS, VSE, zCloud)



GT Ivory® Studio

Intelligent Workflow Design

• Drag-and-drop… NO CODING!
• Multiple transactions
• Conditional Logic
• Error handling
• Arithmetic & string functions
• Data filtering
• Governance and security
• External web services and APIs
• Easy, fast, and agile development



API
Runtime

zOS Started Task
JVM

API
Runtime

IFL
(Linux on z)

API
Runtime

Windows or Linux
Server

Mainframe API Runtime Alternatives

IBM Z
zCloud

IBM VSE
External 3270



Smart APIs

CICS
Applications

IMS
Applications

IDMS
Applications

3270
Applications

Workflow Orchestration

Cloud

Mobile

Web
Business

Intelligence

Blockchain

Business
AutomationApplication

Integration

AI

Mainframe Microservices and Integration Connectors

Other
Resources

Callable External Services

DB2 REST

z/OS Connect

IBM DVM

API Management

API Testing

ESB & RPA
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DEMO



Summary

Hybrid integration framework enabling mainframe applications to be both 
providers and consumers of APIs (bi-directional)

There are many hidden gotchas in decades-old legacy mainframe applications that
some integration technologies are not able to support.

Transparent to the existing online applications and requires no changes to legacy 
code, with on and off mainframe runtime options for specific requirements.

No code or low-code integration tools will be easier to learn and faster to deliver 
APIs.   The “smarter” the API, the less work there is for the consumer apps.

“Real time” mainframe integration is challenging particularly when you are
dealing with decades-old legacy systems, avoid integration tool “workarounds”



GT Software is an industry leader in 
legacy systems modernization and 

integration.

Trusted by over 2,500 
organizations worldwide

No-code, drag-and-drop platform to 
create legacy APIs in days rather than 

weeks or months.

GT Software Overview



GT Software
Thank You

Email:  gschneck@gtsoftware.com


