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Today’s IT Environment

The role of modern middleware is to 
integrate and simplify

Intranets

Value
Chain

Extranets

Databases

Customers

Transactions

Internet

Networks

Legacy Systems 
and Applications

IT environments are increasingly heterogeneous and complex

Suppliers & 
Partners Heterogeneous Platforms

Mobile 
Devices
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Typical VSE Customer Environment

 System z  
LPAR

         z/VSE
      Production
    Environment

   + TCP/IP
   + CICS
   + VTAM
   + COBOL

   + VSAM   
   + DB2 
   

       z/VSE
         Test
   Environment

    + CICS
    + VSAM
    + COBOL

z/VSEz/VSE

z/VSEz/VSE

z/VMIPIP

System x 
(Windows)
Server Farm

System pSystem i

OS/400
Linux
DB2

AIX / Linux
SAP
ORACLE /
DB2

Windows/
Linux
DB2
ORACLE

DB2  
VSE/VM

VSAM
DB2  
UDB

DB2  
UDB

DB2  
UDB

Most important requirement: Access to new applications!

IP
Data Exchange via

FTP 

Various different servers (System z, System p, System i, System x, and others )
VSAM data on VSE (some DB2 environments, some other databases) 
Relational databases on distributed platforms (DB2, Oracle, others)
Data exchange is primarily done via FTP
Almost NO real time data access/exchange
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Scenario 1: DB2 UDB (64-bit) for VSE Customers

 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
   + VSAM Redir.

    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
   
 

DB2 UDB

z/VSEz/VSE

z/VSEz/VSE

z/VMz/VM

DB2  
VSE/VM

VSAM

Data consolidation and data warehouse solutions with DB2 
UDB on System z
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DB2 Scenario – with DB2 UDB on Linux  

IBM System z  

z/VM

IFL Engine Standard Engine

z/VSE Test System 
LPAR

z/VSE
Production

Environment

+ CICS
+ VSAM
+ COBOL

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

(*) DB2 VSE Client – the client functionality only, can be obtained 
with PRPQ P10154

+ DB2 VSE
Client*

DB2  
VSE 

z/VM
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Common Data Store – Transparent Work of VSAM Programs with DB2 
UDB on Linux on System z

IBM System z 

z/VM

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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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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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

PUSH-
scenario

Oracle

VSAM 
Redirector

Server
Handler

MS SQL

VSAM 
Redirector

Server
Handler
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VSAM Programs with DB2 UDB on Linux on System z 

System z  

z/VM 

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

(Warehouse)
+ VSAM 

Redirector*

(*) VSAM Redirector – Common data store solution – with DB2 on Linux on zSeries Solutions 
without changes to VSAM programs

VSAM

WebSpehere
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• Implementation of Customer Requirements 
• VSAM to relational with VSAM Redirector

– Normalizing Database handler
•Store VSAM data in a normalized form into a relational database

– VSAM Capture Exit
• part of the VSAM Redirector. It captures all changes done in a VSAM cluster.
• creates a delta record in another VSAM cluster (that is a “delta file”)
• the delta record/message contains the data of the changed record and 
information about when (timestamp) and by whom (partition, phase name, origin 
value, etc.) the record was changed.
• These data can be processed asynchronous by another program or 
system.

– for example using the VSE Connectors can be used to read the delta 
cluster and process the records

• Alternativelly, the Capture Exit can be used to create a MQ Message 

z/VSE 4.1 - Interoperability

NEW
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VSAM

Vendor Exit

z/VSE

VSE/VSAM Redirector - functional view

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

ƒ Redirector Components:

ƒ Generic Exit is based on VSAM Data Access Exit (VDA) 
ƒ Config phase - redirection properties
ƒ Redirector client
ƒ Redirector server 
ƒ Handler    
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Linux/AIX/Windows VSE

DB2 UDB

TCP/IP

CICS 
Transaction 

Server
batch

VSAM Request

VSAM

Program 

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 use normalized VSAM data
Data propagation from VSE 

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

• Handler to Normalize VSAM data
– store one VSAM record in multiple tables

• based on VSAM indicator fields
• administrator decision
• for synchronization only (owner = VSAM) - READS are done from 

VSAM
– relation between tables to be unique
– definitions via GUI (mapping configuration)
– SQL loader provided for database load

• RedirLoader - fast initial LOAD of a database from VSAM
• MQLoader - MQ trigger application
• DeltaLoader – Processing of the Delta file – insert into the database
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VSAM Programs with DB2 UDB on Linux on System z 

IBM System z  

z/VM

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

delta
Capture

Exit
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VSAM

Vendor Exit
Capture Exit
(VSAM, MQ)

VSE

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

ƒ Vendor Exit 
ƒ user (vendor) written phase for data collection/transformation
ƒ has to comply with the documented Exit Interface

Note: No chaining of Vendor Exit with VSAM Redirector client 
supported

Vendor Exit
VSAM Data collection / transformation / journaling on VSE 
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Redirector Capture.

VSAM
data store

Application
(i.e. in CICS or batch )

z/VSE

Delta Datei

VSAM

VSAM Redirector

Capture Exit

VSAM delta file

Vendor Exit as
Capture Exit

access:
- reads records
- changes records
- inserts records 
- deletes records

Architectural View

marks the 
changed
records

Decision 
Exit

New in z/VSE 4.1
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VSAM Redirector Capture

VSAM
main data 

Application
(CICS or batch )

z/VSE 4.1

MQ Message 
Queue

VSAM

VSAM Redirector
(Generic Exit)

VSAM delta 
file

Capture Exit
(MQ Series)

access:
- reads records
- changes records
- inserts records 
- deletes records

Capture Exit
(Journaled, Cumulative)

Vendor Exit 
(Customer developed)

Decision
Exit Decision

Exit

Redir Exit
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Record 1 inserted

Journaling or cumulative

KSDS KSDSDelta File Delta File

Record 1 inserted

Record 2 inserted

Record 3 inserted

Record 2 updated

Record 1 deleted

Record 3 updated

Record 4 inserted

Record 1 inserted

Record 2 updated

Record 4 updated

Record 2 updated

Record 3 updated

Record 4 deleted

Record 4 deleted

key

The last version only 
of a changed VSAM
record is stored into the
delta file

Record 1 inserted
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Delta Record
key data

key dataDelta Header

KSDS:

data

RRN dataDelta Header

RRDS/VRDS:

data

RBA dataDelta Header

ESDS:

delta key (cumulative)

delta key (cumulative)

delta key (cumulative)

RRNDelta Header
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Delta Header

Delta Header RRN/RBA Rest...

Offset Parameters Length Description
0 TODCLOCK 8 Time of change
8 JobName 8 Job name

16 PHASEName 8 Phase name 

32 PartID 2 Partition ID (i.e. F2)
26 OpCode 1 I=Insert, D=Delete,U=Update
35 Flags 1 X'01'=RRN/RBA follows
36 RRN/RBA 4 RRN/RBA (RRDS/VRDS/ESDS)

Contains information about:
when change took place (TODCLOCK)
who did the change (Job/Phase/Partition)
request type of change (Insert/Delete/Update)
which record was affected (key/RRN/RBA)

34 OpCode 1 I=Insert, D=Delete,U=Update

24 Origin 8 String from Config or file Label
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ƒ Collect the changed records in a separate VSAM file
ƒPossibility of cleansing

ƒ Process 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

RedirLoader

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 
influenting the 
production 
system

PUSH-
scenario

PULL-
scenario
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ƒ Collect the changed records in a separate VSAM file
ƒPossibility of cleansing

ƒ Process 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

RedirLoader

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

Trigger
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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

MQLoader

Capture (MQ)t

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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Visit the z/VSE Web Site  

New Web presence: ibm.com/servers/eserver/zseries/zvse/solutions

z/VSE Solutions
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Additional Information
z/VSE Home Page 

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

z/VSE Solutions and Utilities
http://www-1.ibm.com/servers/eserver/zseries/zvse/solutions/

e-business Solutions for VSE/ESA SG24-5662 

e-business Connectivity for VSE/ESA           SG24-5950

CICS Transaction Server for VSE/ESA 
CICS Web Support SG24-5997-00 

WebSphere Handbook  (Connectors to z/OS and VSE)      SG24-7042

z/VSE Contact :    zvse@de.ibm.com


