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VSE Customer Environment

  System z  

LPAR or z/VM

         z/VSE
      Production
    Environment

   + TCP/IP
   + CICS
   + VTAM
   + COBOL

   + VSAM   
   + DB2 
   

       z/VSE
         Test
   Environment

    + CICS
    + VSAM
    + COBOL

z/VSEz/VSE

z/VSEz/VSE

LPAR or z/VMIPIP

System x 
Server Farm

System p

§ Multiple server platforms (System z, System p, System x, System i, and competitive)
§ Core CICS and batch applications on VSE  
§ Enterprise data on VSAM (plus some DB2, DL/I, or ISV database)  
§ Relational data bases (DB2, Oracle, etc.) on distributed platforms  
§ Integration = nightly bulk data exchange via FTP

System i 

I5/OS / Linux
DB2 AIX / Linux

SAP
DB2 / ORACLE

Windows / Linux
DB2 / ORACLE

DB2  
VSE/VM

VSAMDB2  
UDB

DB2  
UDB

DB2  
UDB

IP
Data Exchange via

FTP 
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Infrastructure 

Reliable & RobustDynamic & FlexibleResponsive

Storage

Internet

Directory 
& Security 
Services

Web 
Application 

Servers

Transaction 
Servers

Data 
Servers

Web
Presentation 

Servers

Intranets 

Extranets

Web - Business Appl. 
ServicesEnd User Services Data / Transaction 

Services

Data 
Servers

Transaction 
Servers

Portal
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Workshop Part 1
Access to z/VSE resources from remote
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Scenario : Leverage z/VSE data and resources
Leverage VSE/VSAM data using VSAM Connectors on Linux on System z

z/VSEz/VSE

z/VSEz/VSE

z/VMz/VM

IBM System z  

z/VM LPAR or z/VM

Connection
via

HiperSockets

z/VSE 
Production

Environment

+ CICS
+ TCP/IP
+ VSAM
+ COBOL
+ DB2 Client
+ VSAM Redir.

z/VSE 
Test

Environment

+ CICS
+ VSAM
+ COBOL

IFL Engine (s) Standard CP Engine (s)

LPAR or z/VM

Linux 
on

System z

Java 

Linux on 
System z    

VSE-supplied 
VSAM client     

(no additional 
charge)   

VSE Connector
Client

VSAM
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z/VSE

web client

üHTML
üJava applet, servlet, EJB, JSP 
üJDBC
üVSEScript
üspecialized graphical tools      
(Navigator, Healthchecker, etc.)

VSAM

Power

LIBR

Console
DL/I

ICCF

TCP/IP 

Connector 
Server

VSAM

Web Application Server

Java Program
TCP/IP

Connector  Client

To:

From:

F ile

I BM  We bE xplo r e r - IBM  S y st em / 39 0 H om e  P ag e

O ptio n s C o nfig u reN a vig at e Q uic klis t H elp

h t tp :/ /w ww .s 3 90 .ibm .c om /

System/390

mapped files

JDBC
(VSAM)

(1) PULL scenario:  Real time access to z/VSE Resources
with the Java–Based Connector

ƒreal time access to VSE resources from remote systems ,
ƒreal time access to VSAM data, Librarian
ƒmonitoring and analyzing possibilities using console or statistic values   

VSEScript

PULL-
scenario

http://www.s390.ibm.com/
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VSAM Connector

z/VSE 

VSE Connector Server

TCP/IP

VSAM

CICS

WebSphere (opt)

VSE Connector Client

Linux on System z 

V
SE

S
c ri pt  

Program 

 J D
B

C

(mapped VSAM files)
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Column:
ètitle: Name
èOffset:25
èlength:35
ètype: STRING
èDescr: Person name

VSAM Record Mapping

Name

0 25 60 n

Mapping characteristics:
ƒNo changes to VSAM data
ƒMapping information stored in a repository in VSAM  (VSE.VSAM.MAPPING.DEFS)
ƒPossible data types: STRING, binary, signed number, unsigned number, packed data  
ƒMultiple maps and views (subset of map fields) supported 
ƒTools available to import copy books and generate MAP (MapTool, Navigator, IDCAMS RECMAP) 

VSE/VSAM Record structure from EMPPROG.COBOL

MY.VSAM.CLUSTER

Mapping Repository
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Lotus Notes server

Lotus Notes 
z/VSE Provision

E-mail based connection

Notes DB design
and code

z/VSE System

TCP/IP
e-Business
Connector

server

Lotus Notes Client
(executes the code)

z/VSE System

TCP/IP
e-Business
Connector

server

Lotus Notes Client
(executes the code)

z/VSE System

TCP/IP
e-Business
Connector

server

Lotus Notes Client
(executes the code)

z/VSE System

TCP/IP
VSE

Connector
server

Lotus Notes Client
(triggers the code)

Lotus Notes and z/VSE interaction
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Enduser view

- TCP/IP 
- VSE Connector 

Server
- VSAM

z/VSE

Script, VBA Macro

- VSE Connector Client 
- JDK 1.4 

VSE Script server

Connector

Socket

Advantages:
ƒIndividual requests (Statistics) 

ƒSecurity: Userid/Password for VSE
ƒCentralization, using macros from server 
ƒAutomation (automatically create Office files/reports) 

using non-Java methods, scripts

Accessing VSAM data from remote systems
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New with z/VSE V4 – remote script invocation from VSE

§ With z/VSE V4 we provide a Script client that runs on VSE
– Allows to start scripts on remote system

z/VSE V4

(Batch or
CICS)

VSE
Script
Server

Client 
(System z)

Middle-tier 
(Server)

Script

Other App
Shell Scripts

Files DB2

NEW
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z/VSE web site

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/
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Workshop Part 2
Transparent access to remote data
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 IBM System z  

 LPAR or z/VM z/VSE Production System                    
          LPAR or z/VM

Connection
        via
HiperSockets 

     z/VSE 
      Production
    Environment

   + CICS
   + TCP/IP
   + VSAM
   + COBOL
   + DB2 Client

    z/VSE 
         Test
   Environment

    + CICS
    + VSAM
    + COBOL

IFL Engine Standard Engine

z/VSE Test System     
LPAR or z/VM

      Linux 
         on
   System z

   DB2   UDB
     (64-bit)
 

DB2 UDB

z/VSEz/VSE

z/VSEz/VSE

z/VMz/VM

DB2  
VSE/VMVSAM

Scenario 2: Common data Store
Leverage VSE/VSAM or DB2 data using shared DB2 UDB on Linux on System z
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Transparent Work of VSAM Programs with 
DB2 UDB on Linux on System z 

IBM System z

z/VM V5

IFL Engine Standard Engine

LPAR  or z/VM

z/VSE
Production

Environment

+ CICS
+ COBOL

+ VSAM

z/VSEz/VSE

z/VSE
Test

Environment

+ CICS
+ VSAM
+ COBOL

z/VSEz/VSE

z/VMz/VM

Linux on System z

Connection
via

HiperSockets 

System p

System i

AS/400
Linux
DB2

AIX / Linux
SAP
ORACLE /
DB2

DB2  
UDB

DB2  
UDB

DB2
UDB + VSAM 

Redirector*

(*) VSAM Redirector – Common data store solution – with DB2 on Linux on zSeries Solutions 
without changes to VSAM programs
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(2)PUSH scenario: VSE/VSAM applications, 
access remote relational databases

z/VSE Server

TCP/IP 
VSAM

Redirector 
Client

LE/VSE

CICS

Batch

VSAM

DB2 UDB

DB2

VSAM 
Redirector

Server
Handler

(1) Real time access VSAM to relational databases 
a) synchronization (two phase commit of VSAM and DB2)
b) Real time access to DB2 (no VSAM access anymore)

(2) VSE local data collection for VSAM 
a) Capture Exit and Incremental FTP, processing 
b) MQ Exit and MQ Series solutions

PUSH-
scenario
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Linux z/VSE

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

VSAM Request

VSAM

Program 

Program

Redirector Server Redirector Client

handler

ƒSynchronization of DB2 UDB on Linux with VSAM using VSAM Redirector.
(VSAM Redirector is part of z/VSE)       

ƒExisting 
applications 
transparently 
access remote 
data

ƒNo changes to 
the existing 
VSE 
applications

VSE/VSAM Redirector 
Data propagation / synchronization from VSE 
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ƒCollect the changed records in a separate VSAM file
ƒPossibility of cleansing

ƒProcess them – with the VSE Connectors 

Linux VSE 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

Generic Exit

VSAM Request

Program  

Capture Exit

VSAM

File A

File B
Conn. serverConnector client

SQL Loader

Incremental,  Linux driven updates
Solution for FTP Replacement:

ƒWith VSAM 
Capture – the 
performance of 
the VSE 
production 
system protected 

ƒThe changes 
are processed 
asynchronously 
and not 
influencing the 
production 
system

PUSH-
scenario

PULL-
scenario



z/VSE Modernization

© 2007 IBM Corporation20 29.Apr.08

ƒCollect the changed records in a separate VSAM file
ƒPossibility of cleansing

ƒProcess them – with the VSE Connectors 

Linux VSE 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

Generic Exit

VSAM Request

Program  

Capture Exit

VSAM

File A

File B
Conn. serverConnector client

SQL Loader

Bidirectional updates with VSE connectors
Solution for FTP Replacement:

ƒWith VSAM 
Capture – the 
performance of 
the VSE 
production 
system protected 

ƒThe changes 
are processed 
asynchronously 
and not 
influenting the 
production 
system

PUSH-
scenario

Trigger

PULL-
scenario
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Integration of VSE Application with MQ Series

Linux VSE 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

MQ Series Server

Generic Exit

VSAM Request

Application

Program

MQ Exit

MQ Series

VSAM

File A

File B

Program

Program

Trigger

ƒ enablement 
for MQ Series 
w/o changing 
existing 
applications. 

ƒBidirectional 
processing

ƒGuaranteed
processing using
asynchroneous
data tranfer
method MQ

MQ Exit
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Linux/AIX/Windows VSE

DB2 UDB

TCP/IP

CICS 
Transaction 

Server
batch

VSAM Request

VSAM

Program 

Redirector Server Redirector Client

handler

ƒApplications on VSE should be able to access DB2 data on Linux
ƒPopulation of DB2 UDB on Linux with VSAM using VSAM Redirector.

(VSAM Redirector is part of VSE)       

ƒNo changes to the 
existing VSE 
applications

VSE/VSAM Redirector can store VSAM data normalized 
Data synchronization – Normalization

ƒThe new 
Redirector Handler 
in z/VSE 4.1 can 
store ‘VSAM’ data 
in multiple DB 
Tables .
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z/VSE web site

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/
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Workshop Part 3
Access CICS and SOA with z/VSE
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Connectors

(3) Access VSE applications from the Web 

Websphere 
Application server 

-CICS Transaction   
Gateway 

Internet 

- TCP/IP 
- CICS Transaction

server

- CICS Web support

z/VSE

- SOAP Client

- MQ Series

ƒEnable the access to core applications with web technologies 

ƒNo change to the core applications 

ƒConsistent development interfaces (Java based) 

-HOD / HATS
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VSE 

www  Browser

TCP/IP
CICS TS 

To:

From:

F ile

I BM  We bE xplo r e r - IBM  S y st em / 39 0 H om e  P ag e

O ptio n sC o nfig u re N a vig at e Q uic klis t H elp

h t tp :/ /w ww .s 3 90 .ibm .c om /

System/390

CWS 

3270 Bridge

User 
Transaction3270/HTML 

Conversion

HTML 
Templates

ƒdirect access to VSE transactions via web Browser
ƒWithout the need of a web server on VSE

Direct access to VSE transactions via browser
IBM CICS Web Support - Components

SSL

http://www.s390.ibm.com/
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VSE 

CICS Transaction 
Server

CICS Transaction 
Gateway

TCP/IP

CICS 
Application

Data

WebSphere

Program

Linux on zSeries

SSL
HTTP-S

IBM CICS Transaction Gateway

ƒContains  CICS Universal Client  
ƒSynchronous  transaction security
ƒAllows secure communications 
ƒIntegration of CICS business logic 

in heterogeneous transaction 
processes  

Integration of VSE transaction processes
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Web Browser

CICS Transaction Gateway

Web Server

CICS

A
P
P
L
I
C
A
T
I
O
N
S

z/VSE, z/OS,
OS/400, OS/2,
AIX, Solaris, HP-UX,
Windows NT,
Windows /2000

Client
Daemon

Java
Gateway 

Java Applet
Java Servlet C++, C, VB,

COBOL 
Java, EJB

Other Applications

Java execution 
environment

Java
Application

ECI      EPI      ESI

TCP/IP
TCP62
SNA LU6.2

ECI
EPI
ESI

TCP/IP:-

HTTP
HTTPS
SSL 
TCP

Windows NT, Windows 2000, Windows 
XP, AIX, Solaris, HP-UX, z/OS, OS/390, 
Linux on System z 

CICS Transaction Gateway (CTG)
Integration of VSE Transactions and Processes

CICS

Transaction

Gateway

Web Server

CICS Transaction Gateway

Web Server

Client
Daemon

Java
Gateway 

Java Servlet C++, C, VB,
COBOL 

Java, EJB

Other Applications

ECI      EPI      ESI
ECI
EPI
ESI
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HTML

HTML - Traditional Internet Technology

What is HTML ?
Ø the most successfull markup language ever
Ø with the used tags, an HTML document can be seen

on all platforms from Palmtops to mainframe
Øextension interfaces like CGI (Common Gateway 

Interface) and Java (applets, servlets, EJB) allow  
access to backend systems 

Ø HTML was designed with humans in mind 
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XML
Application1

Application2

XML - was designed for program communication

Today's Requirements for flexible solutions: 
ØEnterprise wide integration of:
Ø information
Ø processes

ØReduction of Data Redundancy and complexity
ØStandard Internet protocols,
ØApplication integration
ØProgramming Language independent,
ØPlatform independent,
ØArchitecture independent, 
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What is Service-Oriented Architecture (SOA)?
§ SOA is an IT architectural style

– supports integrating your business as linked services that can be 
accessed when needed over a network, enabling your business to adapt 
to changing conditions and requirements

– These services are self-contained and have well-defined interfaces to let 
the users of those services -- called clients or consumers -- know how to 
interact with them

§ SOA results in "loosely coupled" application components
– The code is not necessarily tied to a particular database, or even a 

particular infrastructure. 
§ It is this loose coupling that enables the combination of services 

into diverse applications. 
– It also enables much greater code reuse, cutting your workload at the 

same time that it increases your capabilities. 
§ Because a service and the client accessing that service are not tied 

to each other
– a service used to process an order could be completely replaced, and the 

client-services placing orders would never know.
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What is a Web Service?

§ Assume you have a VSE program that 
implements some kind of important 
business logic

§ Someone else (outside VSE) wants to use 
this program
– 1. Possibility: Rewrite the same logic

• May need access to VSE data
• Changes/Fixes in VSE code needs to be re-done 

in new code also
– 2. Possibility: Call the VSE program from 

remote
• VSE program can be treated as a Web Service
• VSE is the Web Service provider VSE

CICS TS

VSE Program
(= Service)

Program

Call
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What is a Web Service?
§ Assume someone has a program that 

implements some kind of important 
business logic
§ You want to use this program inside a VSE 

application
– 1. Possibility: Rewrite the same logic

• May need access to the remote data
• Changes/Fixes in code needs to be re-done in 

VSE code also
– 2. Possibility: Call the external program from 

VSE
• External program can be treated as a Web 

Service
• VSE is the Web Service Requestor

VSE

CICS TS

VSE Program

Program
(=Service)

Call
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What are Web Services ?
„WebServices are self-contained, modular applications that can be 
described, published, located, and invoked over a network, generally, the 
World Wide Web." IBM

“A WebService is programmable application logic, accessible using
standard Internet protocols“ Microsoft

Service
Requestor

Service
Provider

Service
Broker
(UDDI)

Service
Description

(WSDL)

Service
Description

(WSDL)
Service

Description
(WSDL)

Service
Description

(WSDL)

(Web) Service

PublishFind

Bind

Web Service Broker is 
like ‘Yellow pages’, 
where the services are 
published and found.

Provides Web Services 
and PUBLISHES these 
services to Web Service 
Broker/Registry

FIND the Services in 
Web, in Service 
Broker and USE 
(BIND) these 
Services in the 
applications.
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Why would a VSE customer do SOA ?

§ SOA is modern (hype) and strategic
– The management says: We also have to do SOA

§ Easy integration of existing VSE programs into the modern world
– Reducing the interface complexity

– Reuse of existing applications as services

– Use of standard protocols (XML, SOAP, HTTP)

§ Encapsulation of VSE programs 
– Disconnecting business and display logic

§ Integration of VSE into a Microsoft .Net environment
– You do not wan to use Java

– You already have a Microsoft environment
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System B

SOAP(XML)

A web service
Fis intended for application communication
Fimplements a business logic, application or system functionality
Fis useable in internet, intranet, extranet
Fis useable for browser-based solutions up to the integration 
between companies
Fuses only standard internet technologies

Web Services in action

Application
(Web Service)

Application

System A

SOAP 
Client

SOAP 
Server

XML Document + SOAP Protocol = Web Services  

HTTP

XML Data
XML Data

HTTP
(SOAP)

UDDI

WSDL
Web Services 
Descriptions Data

XML    -

SOAP  -

HTTP  - Carrier       

TCP/IP - Street

UDDI    - Yellow pages

<xsl:stylesheet 
version="1.0" 
xmlns:xsl="http://

proxy code

proxy code

find publish
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XML
Parser

Web Services in and with VSE  

SOAP
Engine

user program

Proxy Code

CICS TS

Java
Axis

Apache SOAP
Web Sphere

Microsoft .Net

HTTP

SOAP

COMMAREAEXEC CICS LINK

SOAP client or server

Tool to generate the Proxy code
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VSE as a SOAP server (service provider)

CICS2WS

Tool

WSDLWSDLCopybookCopybook

Proxy
Code

Proxy
Codeexisting

program

read

generate

generate
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VSE as a SOAP client (service requestor)

CICS2WS

Tool

WSDLWSDL

External
Web Service

CopybookCopybook

Proxy
Code

Proxy
Code

read
generate

generate
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DB2  
UDB

New Logic

§Applications look the same for all users  
§Core applications can be enhanced (independent of their language, COBOL, ASM, PL/I)
§New business logic can be built

Increases business for the Company

Product Catalog:
•pictures
•description
•specifications
•testimonials

DB2  
UDB

SOA – the way to New applications and processes

Integration of Processes 

System z

LPAR or z/VM 

deliverables

debit check

shipping

appl-x Web Services

DB2  
VSE/VM

VSAM

DL/I 

restockSupplier A

data

Orders
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z/VSE web site

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/
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Workshop Part 4
Modern Application Development for z/VSE
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Platform APIs / Extension PointsCommon 
Services
•
Resource 
Management
•
Project 
Model
•Team Programming Model
•
Scripting 
Support
•
Debuggi
ng

•Extensibility Framework

Desktop

Common Frameworks
•Widget Toolkit
•UI Frameworks
•Source Editing Framework
•Graphics Editing Framework

•MOF and XMI
•Builders, Markers, Help

Extension points

ISV plug-in

Platform APIs / Extension Points

Common Services

Desktop

Standalone
Tool

Standalone
Tool

Modeling
Tool

Modeling
Tool

IDE

Repository (CVS, Subversion, IBM ClearCase*)

Common Frameworks

Web

Tooling

Web

Tooling

CCLT
Interface

Other
Interfaces

üResource Management
üProject Model
üTeam Programming Model
üDebugging
üExtensibility framework

üWidget Toolkit
üUI Frameworks
üEditing Frameworks
üBuilders, Markers, 
Help

www.eclipse.org www.eclipse.org 

Rapid AD

Tools    

Rapid AD

Tools    

What is Eclipse about:
§ Open source development framework

– with modern Editors
– syntax help & check
– semantic check

§ Centralized source code maintenance
– entire source code in central Repository
– cross platform project administration

§ Versioning software interface
– CVS, Subversion, or IBM ClearCase
– automatic Workgroup-control 

• i.e. development groups, system group

§ Open for ISVs development Plug-Ins 
- Integrated Development Environments (IDE) 

- for System z (WDz, RDz)
- for Java, COBOL, PL/I, ASM,C

- Application analysis and optimization
- Analyze the applications and workflows  

with graphical correlations
- IBM HATS Development Plug-In

- develop new front-ends to 3270 appls.
- IBM EGL development Plug-In for z/VSE        

- follow-on to Visual Age Generator 

functional extensions 
to Eclipse

Repository 
Interface

Scenario 6: Application development for z/VSE
Eclipse – the open Standard for application development

http://www.eclipse.org
http://www.eclipse.org
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z/VSE

Workstation

VSE Connector Server

local

Eclipse

console Power VSAM LIBR ICCF

VSE
Connector

client

IBM WebSphere Developer for System z (WDz) 
with z/VSE Development Plug-in
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1.Perspective

2.View

3.Projects

4.Editor

6.VSE Console
5.Outline View

IBM WebSphere Developer (WDz) in z/VSE perspective
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WebSphere Developer (WDz) in z/VSE perspective
1.Perspective

2.View

3.Projects

4.Editor

6.VSE Console
5.Outline View

7.VSE Terminal
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(1) Development of COBOL applications in WDz

§ Development of COBOL 
- batch and CICS application

– Source code editing/checking
– Access to z/VSE within the tool (console and 3270 access)   
– Compile, Link and error feedback from z/VSE

§ Additional supported languages: PL/I, ASM, C, BSM Maps 

V
S

E
 C

onnector S
erver LIBR ICCF VSAM

Compilers
COBOL, PL/I,

C, HLASM

z/VSE

TCP/IP
POWER

RDz
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Part 1 – Development of COBOL applications in WDz

§ Development of COBOL batch and CICS application
– Create a VSE project
– Import source code from VSE Library
– Edit, Compile and Link
– Run the COBOL application

V
S

E
 C

onnector S
erver LIBR ICCF VSAM

Compilers
COBOL, PL1,

C, HLASM

z/VSE

TCP/IP
POWER
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Part 2 – Development of Java applications in WDz

§ Development of Java application that access VSE resources via 
VSE Connector Client
– Create a Java project
– Import source code from the VSE Connector Client samples
– Edit and Build
– Run the Java application with access to VSE

V
S

E
 C

onnector S
erver LIBR ICCF VSAM

z/VSE

TCP/IP
POWER
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Part 3 – Development of SOA applications in WDz

§ Service enabling of an existing CICS application
– Generate the proxy code with CICS2WS Tool
– Import generated proxy code into WDz
– Edit, Compile and Link of proxy code
– Run the Web Service using Web Service Explorer

C
IC

S
 TS

VSAM

z/VSE

Proxy
Code

FFSTSO##

Existing
Service
Program
FFSTIO

z/VSE as a 
Web Service provider

HTTP/SOAP VSE
SOAP
Engine

generate

WSDL

generate

User 
Interface
FFSTUI
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Conclusion: Development for all platforms with one tool set

§ A modern tool set to support z/VSE development and maintenance 
– modern editor for enhanced productivity 
– tools to analyze and optimize existent applications and workflow

§ Common framework for enterprise development
– standard for all developers 
– example: z/VSE with COBOL, Linux on System z with Java
– easy skill transfer

§ Open source framework
– commonly thought in schools and universities
– smooth introduction of new developers to the mainframe
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InternetInternet

COBOL
PL/I

Assembler

Java
C++

Visual … IBM WebSphere
Developer

for 
System z

Central
Code Repository

Eclipse – an open Integrated Development Environment 
for the enterprise
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z/VSE web site

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/

http://www.ibm.com/servers/eserver/zseries/zvse/downloads/
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