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VSAM based applications limitations

 VSAM does not easily integrate with data from DB2 

and other systems

 VSAM is not easily accessible from other platforms

 Data encryption difficult in VSAM

 VSAM maintenance and reorg tools lack the richness 

of DBMS

 VSAM is not designed to support 24x7 mixed batch 

and online
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Typical Reasons to migrate to DB2

 Integration with new applications that already are DB2 based.

– Web App. Server apps

– Multi – platform applications

 Ease in running ad-hoc queries (On-Demand)

 Built in Data Integrity

 Adhere to data governance mandates

 Single copy of the truth 

 Ease in integrating to visual information, charts, graphs, executive 

dashboards

 Support 24x7 Applications
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WHAT IS CICS VSAM TRANSPARENCY?

 Tool to migrate VSAM files to DB2 without changing application 

programs (in most cases)

 Legacy programs access DB2 data using driver modules CICS 

VT generates for each migrated data set

 Both CICS and batch programs can access data in DB2 

under the control of CICS VT

 Data reengineering facility to create more meaningful in a 

DB2 environment

 Migrated data can be accessed by SQL in new programs 

 Existing programs can be enhanced using SQL

 Low risk migration strategy
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Analysis & Design Data Migration Data Testing Reprogramming Program Testing

Analysis & Design Data Migration Data Testing

Conventional migration effort from VSAM to DB2

VSAM to DB2 using CICS VT

(typically measured in months/years)

(often measured in months or even weeks)

Increases with number of files / tables

Data Migration:  VT vs. Conventional Method
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CICS VT COMPONENTS

1. Mapping component (one time activity per file)
Establishes relationship between VSAM record layout and DB2 table

2. Data migration component (one time activity per file)
Utilities to migrate data to DB2 and re-engineer if required

3. Run time component
Intercepts imbedded VSAM APIs to VSAM data sets that have been 
migrated to DB2

Skills Required

 DBA and Application Programmer for 

migration and testing

 Users for Testing

 CICS Support for defining modules

 DB2 Skills: Design and performance

Deployment Steps
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VSAM Transparency Runtime

VSAM

File #2

VSAM

File #1

Application

Program

 Before CICS VT
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VSAM Transparency Runtime (continued)

 After CICS VT
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CICS VSAM Transparency

Screen shots from an actual migration of VSAM file ACCTFIL 

to DB2 using CICS VT

The exercise covers the 3 major components of CICS VT

1. Mapping

2. Data Migration

3. Runtime
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Mapping: Run VIDAUTOJ to obtain VSAM cluster information
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Mapping: Run VIDAUTOJ to obtain VSAM cluster information
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Mapping: Run VIDAUTOJ to obtain VSAM cluster information
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Mapping: Go to CICS VT’s ISPF interface
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Mapping: CICS VT main menu
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Mapping: Select auto mapping facility



© 2015 IBM Corporation

Mapping – Filter to files starting with EWH
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Mapping – Select file for mapping
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Mapping – Select file for mapping
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Mapping – Provide copybook information



© 2015 IBM Corporation

Mapping – Provide copybook information
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Mapping – VT Builds DB2 Columns
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Mapping – VT Builds DB2 Columns (note occurs fields)
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Mapping – Issue MAP command
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Mapping – VT generates DDL
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Mapping – VT generates DDL, including index definitions
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Mapping – Job to build DB2 table and runtime modules



© 2015 IBM Corporation

Mapping – Job to build DB2 table and runtime modules
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Mapping – Job to build DB2 table and runtime modules
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Mapping – Job to build DB2 table and runtime modules
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Mapping – Job to build DB2 table and DIM
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Mapping – Job built DDM
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Mapping – Job to build DDM for alt index
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Data Migration: Generate migration jobs
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Data Migration: Generate migration jobs
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Data Migration: Submit customization job 
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Data Migration: Generate migration Jobs
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Data Migration – Unload VSAM file
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Data Migration – Unload VSAM file
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Data Migration – Format Data for DB2
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Data Migration – Load data into DB2
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Data Migration – Create dummy for file for dual-mode facility (optional)
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Data Migration – Run dual-mode facility job to verify mapping is valid 
(optional)
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Data Migration – CICS resource definitions for DDMs
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Data Migration – Update VT dataset macro for new file
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Data Migration – Assemble and link VT dataset module 
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Runtime – Activate VT in CICS region
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Runtime – Activate VT in CICS region



© 2015 IBM Corporation

Runtime – Display list of file in dataset table
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Runtime – Display list of file in dataset table
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Runtime – Using CEDF
(just to so we can see what happens under the covers)
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Runtime – Invoke application transaction
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Runtime – Application transaction – Enter input data
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Runtime – program issues VSAM read request
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Runtime – VT intercepts VSAM request via a GLUE
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Runtime – VT invokes the TRUE
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Runtime – Load of the DIM
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Runtime – Load of the DDM
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Runtime – Call to DB2
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Runtime – Call to DB2
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Runtime – Call to DB2
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Runtime – Back to application program
(DB2 data formatted to VSAM layout, DB2 return codes converted to VSAM 
response codes)
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Runtime – Application displays data
(application has no knowledge that data came from DB2 vs. VSAM)
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Why Customers Choose VSAM Transparency 
 Reduce Business Risk

 Applications can access DB2 without making changes to the source code.

 Business logic errors are eliminated and test time requirements are reduced or 

eliminated.

 Other business allocations can access the DB2 table with the assurance that 

the correct data will be returned to the application program

 Faster Path to Market

 Prioritize the files to migrated first

 Since there are no application code changes, migration is faster because only 

the data changes need to be tested.  The time and effort associated with 

application testing and implementation is eliminated.

 Migration in weeks instead of months or years

 Control Scope of the Migration Project

 VSAM Files can be migrated to DB2 file by file.  

 Do not need to rewrite all the programs that access the file being migrated

 Removes the need for large all at once migrations. 

Reduces Cost for DB2 Migration!



© 2015 IBM Corporation64

Sample Customers Migration Strategies 

 Use VT as a migration bridge
 Allowed for fast migration to DB2 with much lower migration risks

 As the make other changes to application programs they will replace the VSAM access with 

SQL

 Eventually the need for the VT runtime component will go away.

 Legacy application will sunset
 Legacy application and new application used same data.

 New application exploits DB2.

 VT allowed for the migration of the VSAM data to DB2, and for the legacy application to 

continue to run unchanged.

 Once the legacy application sunsets, the need for VT goes away. 

 Improve availability of vendor based application

 Customer uses a vendor supplied system that is written in VSAM.  Batch cycles with VSAM 

created down times for the on-line systems, reducing the level of customer service

 CICS VT allowed them to move the data into DB2 so they could have 24x7 availability 

without having to customize vendor application code.

 Run with VT indefinitely
 Some customers used VT to migrate data to DB2, and they continue to run their applications 

as is with VSAM calls.  They have no plans to modify the existing application programs.  

New code is written with SQL.
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Conclusions

 VSAM Transparency will quickly position you to exploit DB2

 You really have migrated your VSAM data to DB2, future 

applications can exploit the power of Relational Data via DB2

 Don’t spend time recoding old applications, rather spend time 

preparing your data for future multi-platform, web-enabled 

applications

More Information

 http://www-306.ibm.com/software/htp/cics/vt/

http://www-306.ibm.com/software/htp/cics/vt/
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Supplemental Slides
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Performance Cost – Incremental View

Native VSAM VSAM VSAM

Native

DB2
DB2

CICS VT

Typical CICS VT “cost”  

small  % of DB2

DB2 “cost” increases with # columns / row 

and # tables / file
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VT Migration Considerations

 A key feature of CICS VT is that your application programs are 
unchanged although your VSAM data is migrated to DB2.  In practices 
there  may be situations when some minor program changes are 
needed in consideration of operational or performance reasons. 

 Typical situations that may benefit from minor application changes 
are:

– Long running CICS transactions that do not issue SYNC Points a regular 
basis

• Modify programs to issue explicit SYNCPOINTS at appropriate intervals 
– Batch jobs that use REPRO, SORT, and SYNCSORT work with CICS VT, 

but it may make more sense to use equivalent DB2 utilities to achieve 
optimal performance

• Modify batch job streams to use appropriate DB2 utility
– Batch programs that issue many UPDATE commands may cause 

contention issues with other DB2 tasks, and may exceed NUMLKTS and 
MUMLKUS limits.  

• Add SQL COMMIT calls to your application programs.  
• If you do this also consider adding restart logic. 
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VT Migration Considerations 

• Job scheduling

• Data compression

• Application VSAM recovery for data errors

• Application VSAM logging and recovery

• Non-standard VSAM physical data access and/or index maintenance

• Uses a workbench that generates a shell

• Application changes prior to conversion may be required if the 

application architecture performs:

• A transitional data model may be required. Significant re-engineering 

may increase the conversion effort. 
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VT Migration Considerations

 CICS VT gives options.

– Example:  500 programs use a VT migrated file, but 10 of the programs do not run at 

desired performance levels.  Then change those 10 programs to use native SQL instead 

of VT.  The other 490 programs can continue to use VT.  You still avoided having to 

rewrite 490 programs.

 Don’t view VT as a “all” or “nothing” solution.  Use VT where it best fits the need. 

 Remember the main value of CICS VT comes from not having to rewrite all the programs the 

use a VSAM file that is being migrated to DB2.


