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The availability, security
and scalability of

OS/390 have made it 
a preferred platform for
e-business solutions and
a viable platform which
to migrate VSE.

In today’s complicated IT world, simplifi-
cation has become the mantra for many

enterprise IT departments. The more com-
plicated mission-critical business activities
become, the more streamlined systems need
to be. However, migrating from one system
to another can be a daunting but necessary
task. This article examines one approach.

JUSTIFYING THE MIGRATION

VSE sites may migrate to OS/390, IBM
S/390’s flagship operating system, to simplify
and upgrade their configuration when they
host several smaller VSE production systems
— possibly dual VSE and OS/390 operations.
Such complex and divided production envi-
ronments result from a history of business
growth, internal data center consolidations,
and business acquisitions or mergers. Some-
times the migration is the first step toward

operations outsourcing with a vendor sharing
a larger OS/390 configuration among
multiple clients.

Usually, the migration also represents a
positioning for the future. It allows a user to
take advantage of strategic system or database
software such as DFSMS (system managed
storage) and OS/390 Websphere Application
Server, and more powerful solutions for auto-
mated operations. OS/390 users benefit from
a larger catalog of leading purchased appli-
cations and industry-specific packages that
give them a competitive edge. Additionally,
the availability, security and scalability of
OS/390 have made it a preferred platform
for e-business solutions. 

MIGRATION PROJECT OBJECTIVES

The most important objective for the
migration is to be totally transparent to end

users.  Although it cannot be transparent to
the IT team, the migration should not be
overly disruptive to ongoing operations and
applications support. The project may take
up to a year or more during which every-
thing else cannot be stopped. Avoiding dual
VSE and OS/390 production goes a long
way toward that objective. Considering the
substantial cost of the migration, it should
deliver a state-of-the-art OS/390 production
environment, fully standardized and auto-
mated, and taking advantage of system
managed storage techniques for accelerated
disk-oriented batch processing and enabled
for e-business.

If the migration cannot be completed
within a year, it should be divided into
sub-projects, otherwise people lose their
motivation and focus. Application conversion
is best left to conversion specialists because
it is a complex and potentially dangerous
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task for which VSE staff has typically no experience. Their time is
better spent developing new OS/390 skills through participation in
OS/390 regression tests.

The project should be predictable, with the switchover date and
cost known up-front. The risk to the business is serious, therefore,
the selected solution, tools and contractor should have a proven
track record.

SCOPE OF WORK AND CHALLENGES

The time needed to inventory the converted application materials
(JCL and source code) is usually underestimated. System managers
must go through several cycles of cleansing production libraries
until they contain only currently active production items. 

To individuals unfamiliar with this migration, converting VSE
application code to OS/390 appears the most challenging aspect of
the conversion, but actually it is not. In most cases, converting VSE
code to OS/390 requires a few syntax modifications, which do not
change the internal logic of the program. Except for Assembler code,
which often requires some manual rewrite, converting COBOL code
to OS/390 requires a few syntax modifications that do not change
the internal logic of the program. Upgrading to the latest compiler
level, which is also part of the migration, is in fact more complex,
requiring about 50 syntax modifications. 

The central, most complex part of a VSE-to-OS/390 conversion is
the JCL conversion, which in itself accounts for at least half of the
overall effort. This is because the job stream flow charts cannot be
extracted from VSE and POWER JCL only.  But a perfect under-
standing of those flow charts is needed to generate the replacement
OS/390 JCL. Therefore, JCL conversion must first rebuild the job
stream flow charts from information collected in the JCL, standard
labels, associated application code, VSE catalogs and VTOC. Once
the flow charts are understood, 80 percent of the work is done. 

Getting everyone to agree on a given set of OS/390 standards and
naming conventions may take time and diplomacy, but it is not
technically challenging. And generating standardized JCL from
accurate job stream flow charts is easy to automate.

Part of the JCL conversion consists of identifying and classifying
the data-flows; understanding that a file created in a given step is
reused in another step and/or another job elsewhere, and mapping
data-flows from step to step, job to job, application to application.
This leads to classifying the data-flows (future OS/390 “files”)
according to the data’s life cycle: work, catalogued temporary,
handoff, permanent, backup, etc. Specific OS/390 JCL generation
and file migration must be used for each type of file. Thus, file
migration is a by-product of JCL conversion: A good JCL 
conversion, leading to a good understanding of VSE data flows
and to a good file classification, and lays the foundation for a
good file migration.

On a given installation, the file migration may blend regular
copy and “in-place” migration, which is sometimes used for
extremely large databases and permanent CICS to reduce the
switchover operation outage.

Another challenge is to convert the often tape-oriented VSE shop
into a disk-oriented system managed storage OS/390 shop. OS/390
jobs should run against disk files only, to improve the batch
throughput, leaving DFSMS to the task of archiving aging data on
tape out of sync with batch jobs. This device migration impacts

both JCL conversion, file migration and DFSMS installation.
Like application inventory, the time needed to plan and manage

a VSE-to-OS/390 migration is often underestimated. The conversion
of VSE applications spans from eight to 12 months, including seven
phases and hundreds of tasks shared by operations, applications,
technical support, end users and the conversion specialist. Then
there are six or so other migration sub-projects, such as OS/390
software installation, which must all be coordinated with the
application conversion. Getting everyone to move in the same
direction at the same pace can be challenging.

Finally, nowadays customers want to start day one with fully
automated OS/390 operations, even if they were not fully automated
under VSE. This adds to the migration workload and its duration.
Automation tools must be in place by the start of regression testing
so that the testing validates their readiness.

THE PROBLEM WITH 
PROGRESSIVE CONVERSIONS

In a progressive conversion — more common in the past than
today — VSE operations continue while a new OS/390 operation
is started, converting and migrating one application “kernel” at a
time. This typically demands 12- to 24-month migration projects
with dual VSE and OS/390 operations. The problem is that nowa-
days applications are no longer stand-alone. They are tightly 
integrated around shared databases or CICS files, a tape manager,
job scheduler and report manager. How can a data center manager
update or access data residing on the other system? Do they mod-
ify the applications to introduce some kind of data bridges? How
do they coordinate automated job schedulers running on different
systems? How do they deal with tapes created and catalogued on
one system and reused on the other? And how do they react to the
fact that the division between VSE and OS/390 operations is con-
stantly changing? The complexity and cost of the dual production
environment can over-burden the migration project and make it a
data center manager’s nightmare. Figure 1 shows an example of a
mass vs. progressive conversion.
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FIGURE 1: MASS VS. PROGRESSIVE CONVERSION
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MASS CONVERSION

The mass conversion approach with its single switchover weekend
is a better choice for large and integrated application portfolios. It
leaves VSE operations unchanged and undisrupted until a pre-
determined weekend during which all VSE applications are
replaced by their OS/390 equivalent and all operations are changed
from VSE to OS/390. Because there is no overlap of VSE and
OS/390 operations at any time, there are none of the associated
problems. The project lasts only eight to eleven months and it runs
on the future OS/390 production system. It consists of automating
the mass conversion for the entire application portfolio and the
operation switchover, and rehearsing these steps many times with
ever-improving results until it’s switched over for good.

Mass conversion requires specially designed tools so that thou-
sands of compilations are submitted through a single command, not
one by one. The tool processes the thousands of messages, organizes
them per severity and code, and presents summary statistics and
message/program cross-references. Only a few occurrences of the
most frequent message are reviewed, a new or improperly addressed
conversion requirement is found, a global correction is applied
automatically, and then the next most frequent message is analyzed.

AUTOMATED CONVERSION

At Automated Migration Services, installation options, exit routines
and other pre- or post-processors are coded to custom-adapt the
CORTEX Migration System to the customer’s specific conversion
requirements. See Figure 2. In order to enhance the conversion
deliverables, OS/390 JCL and code, the process is enhanced and
rerun. When regression testing identifies a conversion flaw, the
faulty code or JCL is not directly corrected because it is disposable.
Instead, the conversion tools are corrected, a new mass conversion to
generate new corrected OS/390 application items is run and testing is
resumed. See Figure 3. With this approach, several dozens or hundreds
of occurrences of the same problem that would have shown up during
testing later on are corrected simultaneously, saving valuable 
programmer time.

A benefit of mass processing is its statistical approach to results
analysis. Repetitive conversion issues for which the investment in 
custom modification of tools is worthwhile are highlighted. Another
benefit is that the same correction is applied to each reconverted item.
In a progressive conversion, or when using conversion tools that work
one item at a time, the conversion work is often distributed between

several programmers to compensate for the lack of productivity and
slow pace of the associated manual work. Because they see one con-
version item at a time and work in parallel, these programmers do not
realize that they are manually correcting the same problem again and
again. They tend not to improve the tools because it never seems
justified for the case at hand. The worst part is that nothing guarantees
that the same resolution will be applied each time.

REPETITIVE CONVERSION

Throughout the project, new trial mass conversions are run each
time the automated conversion process is improved. As shown in
Figure 4, every three weeks or so the current VSE production 
inventory is captured and mass-converted. All application changes,
whether maintenance or new developments, are automatically taken
into account. Coding patterns change very little, if any, over the
duration of a migration. Therefore, the automated conversion works
as well on the new VSE production inventory as it did on the previous
one. The conversion is never more than a few weeks behind actual
VSE production changes. When the final production inventory is
received in the last days before switchover, all application changes
applied from the very start of the project have been taken into
account. No need to slow down, track or duplicate those changes
during the entire project.

MASS CONVERSION PHASES

For better planning and progress control, mass conversion pro-
jects are sub-divided into phases, as shown in Figure 5. Some of
these phases overlap along with their specific milestones. In the
first phase, missing and unreferenced application items are resolved
by cleaning up the VSE production libraries. Conversion 
requirements, OS/390 standards and naming conventions are
defined during the second specifications phase. The third phase 
is the custom modification of the conversion software, through 
installation options, exit-routines and ad-hoc pre- or post-processors,
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to the specifications of this project. Next, a series of trial mass 
conversions begins, lasting from about two weeks at the beginning
of the project to only a few hours after a few months. These 
conversions are repeated at least weekly, up to daily, during the
(next) testing phase, as the customization of the automated conversion
process improves. The testing phase includes both online and batch
application regression testing followed by a simulation of actual
VSE production. The switchover is rehearsed a couple of times in
true size about a month before the real thing. The actual conversion
spans the last four weeks before switchover, its deliverables,
OS/390 JCL and code, validated by simulated production testing.
Production file and database migration is the central piece of the
switchover weekend, which also includes some actual daily and
weekend production. The conversion team supports post-switchover
OS/390 operations for the first month, although most incidents are
typically identified and resolved during the first week.

TEAM WORK AND 
SHARED RESPONSIBILITIES

We have long understood that we cannot complete a migration
project without, or against, the staff of the converted site. There is
no such thing as a “turnkey” VSE-to-OS/390 migration.  The VSE
staff must get deeply involved in the project.  Each party brings its

own skills and experience, and is responsible for those migration
activities with which they are best equipped to deal. 

As OS/390 migration specialists, we bring our expertise with
OS/390, CORTEX MS, VSE-to-OS/390 migrations, and the planning
and management of such projects. In summary, we are responsible
for identifying and addressing the conversion issues, converting
the VSE applications to OS/390, and recommending standards and
naming conventions that will make this site a state-of-the-art
OS/390 operation. We are also responsible for following the project
plan and methodology throughout the migration.

The VSE site must contribute its in-depth understanding of current
VSE operations and applications support; and current OS/390 opera-
tions and applications support in the case of a consolidation with an
existing OS/390 production. Site personnel are responsible for the
application inventory, providing and supporting the OS/390 resources,
performing the regression and production testing and a number of side
migration projects such as OS/390 education, security definition, etc.

CONCLUSION 

Whether justified by the need to improve operations performance
and simplify the configuration, data center consolidation, operations
outsourcing, or strategic positioning for the future, such as 
e-business using the OS/390 Websphere Application Server, OS/390
migrations can be large and potentially complicated projects.

The mass conversion approach allows one to safely switch an
entire VSE data center to OS/390 over a single weekend. It has
been used successfully hundreds of times worldwide since 1981.
However, mass conversion tools can be rather intimidating to
custom-modify and implement. By taking charge of application
conversion and overall migration planning, contractors experi-
enced with mass conversion techniques and tools can help the
VSE staff to focus on learning OS/390, a better investment of
their time.

RESOURCES

More information on CORTEX MS, VSE-to-OS/390 migrations,
the mass conversion approach can be found on the web at
www.automated-migrations.com. The IBM VSE to OS/390 Migration
Workbook can be browsed on the web at www.redbooks.ibm.
com/abstracts/sg242043.html. 

Patrick Fournier is a founder and managing partner of Automated
Migration Services, a firm specializing in the migration of VSE data
centers to OS/390. He was part of the CORTEX MS product team and
has performed more than 60 mass conversions in the past 16 years.
Together with Gilbert Saint-Flour, another AMS partner, he participated
in the development of the new IBM VSE to OS/390 Migration
Workbook. Patrick can be reached at patfourn@ix.netcom.com 
or (925) 937-5816.
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