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iSeries / pSeries  
xSeries                                                         

Linux, AIX, 
OS/400,
Windows

WebSphere
Program

zSeries (S/390)

VSE/ESA (+VM)

CICS Trans. 
Server

xSeries (Netfinity)

pSeries (RS/6000) 

ESS (Shark)

Multiprise 3000

VSE/ESA  Flexibility – in a heterogeneous environment

z800
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zSeries 

z/VM, VM/ESA, or LPAR

VSE/ESALinux on zSeries 
(or S390)

CICS Trans. 
Server

WebSphere,
Connectors

i.e. Multiprise 3000 or 
9672 or zSeries

Linux for zSeries 
3-tier logical / 2-tier physical 
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ƒReal time access to VSE/VSAM Data from remote 
systems 

ƒDB2 data interchange - cross platform data stores 

ƒTransparent access from VSE programs to remote 
data

ƒTape operations with VSE Virtual Tape

Agenda: Customer Scenarios
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VSE/ESA

web client

HTML,Java 
servlet,applet or 
EJB

VSAM

Power
LIBR

Console
ICCF

TCP/IP 

Connector 
Server

VSAM

Web Application Server 

Java Program 
TCP/IP

VSE Connector 
Client

To:
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System/390

mapped files

JDBC

Access to VSE resources from remote

Java-Based Connector

ƒreal time access to VSE resources from remote systems 
ƒLots of new possibilities for VSE/ESA     

DL/I
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VSE/ESA V2.5/2.6/2.7 

Connector ServerVSE Connector Client

TCP/IP

CICS 
Transaction

Server

VSAM

WebSphere

ƒreal time access to mapped VSE/VSAM data from remote systems 
ƒi.e. READ in batch Mode and UPDATE via CICS  

ƒsamples and descriptions are in VSE Connector client online documentation 
ƒMapping must be done prior to access VSAM data from remote

program

Linux/AIX/Windows 

Accessing VSAM data from remote systems

V
S

E
 S

cript

V
S
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M

  JD
B

C

HTML
Java applet, servlet, EJB, JSP 
JDBC
VSEScript
specialized tools (Navigator,etc.)

mapped files
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ƒVSE/ESA 2.5-2.7 
ƒTCP/IP for VSE/ESA   

ƒ Connector Server – to be started on VSE
ƒ Define maps for the VSAM files

(with the standalone MAPTOOL, or IDCAMS RECMAP, or 
with a Java program, or VSE Navigator ) 

ƒLinux (AIX, Windows, any Java environment…)
ƒVSE Connector Client Software on the Client or Requester 

machine (Java Class Library) – packaged with VSE 
ƒProgram (In Java or Java callable Programming language) that 

will work with the data  

Software Requirements

Real time access to VSE data from remote systems
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Column:
title: Name
Offset:25
length:35
type: STRING
Descr: 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 

VSE/VSAM Record structure from EMPPROG.COBOL

MY.VSAM.CLUSTER

Mapping Repository
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ƒ Programs use the Java Beans packaged with VSE Connector Client 
to directly access VSAM data (read and write mode)
ƒ Any language able to call Java methods can be used

ƒ Access can be via batch or CICS 
ƒ Specify catalog, cluster, and map:

ƒBatch: MY.USER.CATALOG\MY.VSAM.CLISTER\MY_MAP
ƒaccess using ‘MY_MAP’ Field/Column definitions

ƒCICS: #VSAM.#CICS.DBDCCICS\CLUNAME\MY_MAP
ƒaccess using DBDCCICS and ‘MY_MAP’ Field/Column definitions  

(1)  using Java Beans 

Accessing VSAM data from remote systems
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(2) using VSAM JDBC Driver

Based on VSE Connector Client
Translates SQL into VSE/VSAM calls
Standard JDBC API
Requires VSAM Record Mapping

SELECT NAME,STREET,CITY FROM 
MY.USER.CATALOG\MY.VSAM.CLISTER\MY_MAP
WHERE PERSNR=4711
ORDER BY NAME

SELECT NAME,STREET,CITY FROM 
#VSAM.#CICS.DBDCCICS\CLUNAME\MY_MAP
WHERE PERSNR=4711
ORDER BY NAME

Access VSAM via batch interface - read / (or SHAREOPTION 4 for write)

Access VSAM via CICS (DBDCCICS) – read/write

Accessing VSAM data from remote systems
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Enduser view

- TCP/IP 
- VSE Connector 

Server
- VSAM

VSE/ESA 2.7

Script, VBA Macro

- VSE Connector Client 
- JDK 1.3 

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) 

(3) using non-Java methods, scripts

Accessing VSAM data from remote systems
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Java-based Connector 

Benefits:
Real-time access to VSE data 

Web Applications (WebSphere)
Servlets, EJBs, JSPs, Applets, ...                 
Standalone Programs (Tools)
VSE Navigator, Tool, JConVSE, ...

Requirements
ƒVSE/ESA 2.5 - 2.7

–VSE Connector Server
ƒTCP/IP for VSE/ESA
ƒJava (Version 1.1.8 / 1.3x – 1.4x)



IBM zSeries

Connectors Exploitation with VSE/ESA 2.7 © 2004 IBM Corporation

ƒReal time access to VSE/VSAM Data from remote 
systems 

ƒDB2 data interchange - cross platform data stores 

ƒTransparent access from VSE programs to remote 
data

ƒTape operations with VSE Virtual Tape

Agenda: Customer Scenarios
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DB2 UDB and DB2 VSE data interchange

ƒRemote access of DB2 VSE via  DB2 Connect
ƒIntegration of non relational VSE data with DB2 logic via Stored Procedures
ƒRemote access of  DB2 UDB from DB2 VSE via DB2 VSE Client functionality on VSE.

Linux/AIX/WindowsSolaris VSE/ESA 2.6 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

DB2 Connect

DB2 VSE

WebSphere

DB2 VSE

batch

DB2 Stored 
Procedure

VSAM

DL/I

Program
(JDBC,ODBC, 

CLI )
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ƒReal time access to VSE/VSAM Data from remote 
systems 

ƒDB2 data interchange - cross platform data stores 

ƒTransparent access from VSE programs to remote 
data

ƒTape operations with VSE Virtual Tape

Agenda: Customer Scenarios
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Linux/AIX/Windows VSE/ESA 2.6 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

VSAM Request

VSAM

Program 

Program

Redirector Server Redirector Client

handler

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

(VSAM Redirector is part of VSE/ESA 2.6/2.7)       

VSE applications to transparently access remote data 

ƒExisting 
applications 
transparently 
access remote 
data

ƒNo changes to 
the existing VSE 
applications
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Incremental data interchange / backup

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

ƒFTP – as before, with a much smaller file 
ƒ (The VSAM Redirector is part of VSE/ESA 2.6)       

Linux VSE/ESA 2.6 

DB2 UDB

TCP/IP

CICS 
Transaction 

Server

WebSphere

batch

Generic Exit

VSAM Request

Program  

Vendor Exit

VSAM

File A

File B
FTPFTP

SQL Loader

Reduce network traffic, save time

ƒ accumulation 
of changes of a 
file 

ƒIncremental 
processsing

ƒTransparent 
Journaling of 
data changes
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VSAM Redirector – functional view

ƒRedirection of VSAM Requests to any remote system without changes to VSE applications
ƒSynchronization, migration or remote operation with data on remote systems
ƒtransparent for Batch or CICS   

VSAM

Vendor Exit

VSE/ESA V2.6

VSAM Redirector 
client

Exit Interface

Config 
phase

Generic 
Exit

(VDA)

Java Platform
(Linux on zSeries)

Redirector
Server

Data

Handler

Handler Interface

TCP/IP

Application

VSAM

Catalog Cluster Exit Owner     IP Port handler-name option-string
MY.USER.CAT MY.VSAM.FILE IESREDIR VSAM 10.0.0.1 4711 DB2Handler user=xxx,pw=xxx,... 
MY.USER.CAT MY.RD.FILE IESREDIR REDIR 9.164.155.2 4711 DB2Handlernam   user=xxx,pw=xxx,... 
VSESP.U.CAT TEST.CLUST2 VENDOREX n/a n/a n/a n/a n/a



IBM zSeries

Connectors Exploitation with VSE/ESA 2.7 © 2004 IBM Corporation

Software requirements

ƒFor VSE/ESA :
ƒVSE/ESA 2.6/2.7
ƒenable VSAM Redirector function 
ƒVendor Exit phase if local processing used 
ƒEnable the redirection of VSAM Cluster to remote 

ƒOn remote system
ƒJava environment 
ƒRedirector server (delivered with VSE)
ƒSetup of a Handler – responsible for data manipulation 

Transparent access from VSE programs to 
remote systems and data
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ƒReal time access to VSE/VSAM Data from remote 
systems 

ƒDB2 data interchange - cross platform data stores 

ƒTransparent access from VSE programs to remote 
data

ƒTape operations with VSE Virtual Tape

Agenda: Customer Scenarios
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VSAM

VSE/ESA V2.6

Virtual Tape 
handler

I/O 
supervisor

Java platform
( Linux on zSeries )

Virtual Tape
Server

Data

real tape

Application

tape operation

TCP/IP

ƒit simulates a real tape (tape operation possible)  
ƒin a VSAM file 
ƒin a file on a remote system 

ƒtransparent for applications  
ƒNightly Backups for batch recovery purposes can be done without physical tapes 
ƒPossibility to integrate VSE backups in distributed (Tivoli controlled) backup procedures

Virtual tape support in VSE/ESA
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Access to CICS TS in VSE/ESA V2.7

IBM WebSphere
Application Server

Java Platform
(Linux  for zSeries)

C

W

S

VSE/ESA V2.7

Apache 

TCP / IP

ECI

SOAP

CICS
Transaction server

CTG

SOAP 
C

on
ne

ct
or

 F
ra

m
ew

or
k

MQ Series

HATS

MQ Series

• CWS - CICS Web support (within CICS Transaction server 1.1 for VSE) 
• CTG  - CICS Transaction Gateway (Websphere CICS Connector)
• ECI   - External Call Interface 
• HOD - Host OnDemand (Websphere Host Integrator)
• SOAP - Simple Object Access Protocol

Web 
Services 

_Java 
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VSE/ESA 

www  Browser

TCP/IP
CICS TS 

To:

From:

F il e

I B M  W e b E x p l o r e r  - I B M  S y s t e m / 3 9 0  H o m e  P a g e

O p t i o n s C o n f i g u r e N a v i g a t e Q u i c k li s t H e l p
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System/390

CWS 

3270 Bridge

User 
Transaction3270/HTML 

Conversion

HTML 
Templates

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

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

SSL
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IBM CICS Web Support

functional characteristics
ƒdirect access to VSE CICS transactions via a 

simple web browser 
ƒ transaction security for the called transaction
ƒ secured connections (SSL) with VSE/ESA 2.6

requirements
ƒ VSE/ESA 2.5 and higher
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VSE/ESA 2.5/2.6/2.7 

CICS Transaction ServerCICS Transaction 
Gateway

TCP/IP

CICS 
Application

Data

WebSphere

Programm

Linux/AIX/Windows 

SSL
HTTP-S

CICS Transaction Gateway - Implementation

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

heterogeneous transaction processes 

ƒJava skill required 

Integration of VSE/ESA transaction processes
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CICS Transaction Gateway

functional characteristics
ƒaccess to VSE transactions from a remote  

platform (program communication)
ƒ transaction security for the called transaction  

therefore, good integration in e-business Processes and 
WebSphere Application Server.  

ƒ secured connections (SSL) to CICS Transaction Gateway

software requirements
ƒ VSE/ESA and the Product: CICS Transaction Gateway (CTG) 

ƒfor External CICS Interface (ECI) with TCP/IP, VSE/ESA 2.6 and 
later is required with CICS Transaction Gateway Version 4 or later
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Consolidation of VSE/ESA transaction processes
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Asynchronous work with CICS transactions

VSE/ESA 2.6 

TCP/IP

CICS
Transaction Server

WebSphere

MQ Series 
Client/Server MQ Series

Program
Program

MQ Series - Implementation

Linux/AIX/Windows 

ƒasynchronous data exchange using message queuing 
ƒguaranteed and ‘only once’ delivery 
ƒintegration into Web Application servers (WebSphere)
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VSE/ESA

WWW 
Browser

HTTP
TCP/IP

MQSeries for VSE/ESA 

TCP/IP

CICS Application

WebSphere Application Server

Java 
Servlet

MQSeries Classes 
for Java

MQSeries Server

ƒasynchronous data exchange using message queuing
ƒVarious platforms supported 
ƒintegration into Web Application servers (WebSphere)

MQ Series - Components 

MQSeries Server

Supplier A System

Asynchronous work with CICS transactions
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functional characteristics
ƒguaranteed, secured asynchronous data access for remote systems 
ƒsame API for all supported MQ Series platforms
ƒtransaction security, therefore appropriate for e-business processes
ƒintegration with WebSphere Application Server
ƒworks well for Business-to-Business (B2B) environments

software requirements
ƒFor VSE/ESA :

ƒVSE/ESA 2.6/2.7
ƒMQ Series Server 
ƒProgram that interfaces with MQ Series server on VSE/ESA

ƒOn the remote system:
ƒMQ Series Client / Server 
ƒProgram that interface with MQ Series

A

B

MQ Series - asynchronous transactions 
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VSE/ESA 2.5/2.6/2.7 

Host Integrator
(Host On Demand)

TCP/IP

CICS 
Transaction

Server

Data

WebSphere

ƒAccess to VSE using a browser
ƒNO 3270 Software needed for client
ƒNo changes in VSE/ESA required

Linux/AIX/Windows 

General access to VSE/ESA via browser
Host Access Transformation Server (HATS)  

NEW!:  Available for Linux for zSeries
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Host Access Transformation Server

functional characteristics
ƒaccess to VSE/ESA via browser 
ƒthe access is similar with a local access via 3270 emulator
ƒcan be used in Intranet or Internet and /or 
ƒintegrated with WebSphere Application Server 
ƒsupport for secured connections (SSL) to the HostOnDemand Server and 

a redirector to mask the real IP addresses
ƒHost Access Transformation Server – for 3270 screen scraping
ƒHost Publisher - a bean generator to create the Java Beans (Integration 
Objects), to provide legacy access for new Web applications.

Requirements
ƒ WebSphere Host Integration products on middle tier
ƒ NO additional software on VSE/ESA required 

Benefit: Easily extend existing applications to the web
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Interaction with VSE/ESA via browser
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Server

SOAP(XML)

A web service
implements a business, application or system functionality
is intended for application communication
is useable in internet, intranet, extranet
is useable for browser-based solutions up to the B2B integration 

between companies
uses only standard internet technologies

Web Services  

Application
(Web Service)Application

Client

SOAP 
Client

SOAP 
Server

XML Document + SOAP Protocol = Web Services  

HTTP

Data

XML Data
XML Data

XML    -

SOAP  -

HTTP  - Carrier

TCP/IP - Highway
<xsl:stylesheet
version="1.0" 
xmlns:xsl="http://

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

Internet

Report

News Ticker

XSL – formatting of XML documents

<address>
<title>Mrs.</title>

<firstname>Mary</firstname>
<lastname>Brown</lastname>
<street>1401 MainStreet</street>
<city state="WN">Winston 
Salem</city>

</address>

XML Source

+
XML Style Sheet .XSL

<xsl:stylesheet version="1.0" 
xmlns:xsl="http://www.w3.org/TR/WD-xsl">
<xsl:template match="/">
<html><body>
<h2>Addresses Collection</h2>
<xsl:for-each select="AddressCollection">
<table cellpadding="4" border="1">
<tr bgcolor="#efefef" align="left">
<th>Name</th>
<th>Address</th>

</tr>

Grafik

Chattanooga Tennessee: WAVV Conference 2004
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Transaction

Web Services with VSE/ESA 2.7

Commarea

XMLSOAP
Client/Server

HTTP (HTTPS)

SOAP Envelope

Microsoft  .NET 
Websphere
Apache SOAP
AXIS
Java

B2B
VSE/ESA 2.7

CICS TS

VSE/ESA Transactions as Web Service 

XML 
Parser

SOAP 
Engine

XML data interchange with CICS transactions 

ƒNEW:  Also with VSE/ESA 2.6 + UQ81044
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SOAP server

user transaction

VSE/ESA as SOAP server

SOAP - Simple Object Access Protocol 
(platform independent remote procedure call) 

Web Services (SOAP)

CWS

XML parser

API

Commarea

XMLSOAP
Client

HTTP (HTTPS)

SOAP Envelope

Websphere
Microsoft  .NET 
Apache SOAP
AXIS
Java

B2B
VSE/ESA 2.7

CICS TS
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VSE/ESA 2.7 as SOAP client

SOAP - Simple Object Access Protocol 
(platform independent remote procedure call) 

Web Services (SOAP)

SOAP client

user transaction

HTTP
Client

XML parser

API

Commarea

XML SOAP
Server

HTTP

SOAP Envelope

Microsoft  .NET 
Websphere
Apache SOAP
AXIS
Java

B2B

Open 
API

Socks/Proxy 

VSE/ESA 2.7

CICS TS
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Access to CICS TS in VSE/ESA V2.7

IBM WebSphere
Application Server

Java Platform
(Linux  for zSeries)

C

W

S

VSE/ESA V2.7

Apache 

TCP / IP

ECI

SOAP

CICS
Transaction server

Program (ECI Calls)

Program (SOAP Calls)

CTG

SOAP 

C
on

ne
ct

or
 F

ra
m

ew
or

k

P
ro

gr
am

 

MQ Series

HATS

Program (MQ Calls)

MQ Series

Web 
Services 

_Java 

http://9.1.1.9:1082/cics/cwba/dfhwbtta/tran

http://9.1.1.9:2006/cics/cwba/IESSOAPS
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VSE Tools and utilities on the VSE/ESA home page

http://www-1.ibm.com/servers/eserver/zseries/os/vse/support/vseconn/
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z800 or zSeries

Linux2Linux1

IFL

VSE/ESA Connections

FF
II
RR
EE
WW
AA
LL
LL

IBM WebSphere
Application Server 

IBM DB2 UDB V7.2
MQ Series client/server 
CICS Trans. Gateway
Host Integrator 
VSE Connector client
VSAM Redirector server
Virtual Tape server
Web Services –SOAP(XML)

Java Platform
(Linux  for zSeries)

Librarian

DB2 Server

VSAM Data

MQ Server

Power

ICCF

DL/I

DLI

VSE/ESA V2.7

MQ ClientDB2 Connect

VSE Connector Client

VSAM Redirector

Virtual Tape

CICS TS

CICS Transaction Gateway

Soap(XML)
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Additional Information

VSE/ESA Home Page 
http://www.ibm.com/servers/eserver/zseries/os/vse/

Connectors for VSE/ESA 
http://www.ibm.com/servers/eserver/zseries/os/vse/support/vseconn/

e-business Connectors User's Guide SC33-6719
http://www.ibm.com/servers/eserver/zseries/os/vse/support/vseconn/

e-business Connectivity for VSE/ESA SG24-5950

e-business Solutions for VSE/ESA SG24-5662 

Servlet and JSP Programming SG24-5755

Linux Web Hosting with WebSphere, SG24-6007
DB2, and Domino
NEW:  Linux  on  zSeries: Connectors to z/OS and VSE      SG24-7042 (April 2004)

We appreciate your comments at VSEESA@de.ibm.com


