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Introduction
The ability to rapidly adapt and innovate 
has become imperative for organizations, 
independent of their size and industry. 
As companies evolve, their IT systems must 
follow suit to meet new business require-
ments. And while newcomers are able to 
make full use of the latest technologies, 
established companies are often hin-
dered by their valuable but rigid legacy 
applications. 

The lack of agility and scalability is not 
the only pitfall. High maintenance costs,           
diminishing skills, and technological risk 
associated with these technologies have 
also made it clear that modernizing mis-
sion-critical application is no longer a choice. 
However, deciding the digital transforma-
tion path is not always straightforward. 

This playbook gathers the most frequent 
questions about legacy applications mod-
ernization, including the answers and 
solutions we have been implementing in 
more than 100 successful projects over the 
last 20 years. We hope that these insights, 
together with Anubex’s available learning 
resources, will provide IT professionals and 
decision-makers with the knowledge and 
confidence they need in planning and im-
plementing digital transformation projects.
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https://www.anubex.com/resources/our-resources


FAQ
Legacy 
Application 
Modernization



01. Will the migration process affect
business operations?

02. Which modernization solutions are
more likely to have the best results
with the least risk and cost?

03. Is it possible to modernize applications
and move to the cloud in one move?

04. What are the main stages of a
mainframe modernization or
migration process?

05. How does automated code
transformation work?

06. How does automated testing work
in mainframe migration projects?



07.What will happen with COBOL 
developers after migrating to 
OO programing languages?

08.What are the most common mistakes 
in mainframe modernization projects?

09.Is this a good time to modernize 
legacy applications?
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Application modernization can have a 
significant impact on the IT system but 
choosing an approach that entails low 
risk and duration while maximizing the 
results can result in a process that doesn’t 
interfere with the business at all. 
Using a proven methodology and power-
ful automated migration and testing tools 
is also essential to migrate applications 
without interrupting business operations. 
To vouch for this, at Anubex, we use a 
migration staging area and a snapshot-
oriented process that preserves the sys-
tem’s functionality and important arte-
facts at key-moments of the migration: 

— Source code 
— Code data structures
— (Test) Data
— Test cases

All these artefacts are frozen at the exact 
same time and completely in sync when 
taking the snapshot. Once a snapshot is 
created, it is transferred to the Migration 
Factory. Here, it is used to migrate and 
test according to the Migratonomy 
methodology.

01.  Will the migration process 
affect business operations?

https://www.anubex.com/solutions/automation
https://www.anubex.com/solutions/automation
https://www.anubex.com/solutions/methodology
https://www.anubex.com/solutions/methodology
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ANUBEX MIGRATION FACTORY

The Anubex Migration Factory is a 
collection of tools that industrializes the 
process of migrating and testing legacy 
applications. 

The technology is available for partners 
and clients to support their migration 
operations and to help them reap all the 
benefits of digital transformation.

MIGRATION TOOLS

— CodeTurn
— DataTurn
— CobolBridge

TESTING TOOLS

— TestMatch
— DataMatch

Through working with snapshots, it is 
possible for regular application main-
tenance release cycles and migration 
release cycles to take place indepen-
dently of each other, assuring maximum 
efficiency of both processes. 

The process then focuses on the migra-
tion, one snapshot at a time, and func-
tional equivalence is achieved with the 
most recent snapshot, not with a moving 
target. As time progresses and tools are 
customized, each iteration naturally goes 
faster than the one before it. Thanks to 
this process, applications and data are 
kept intact, ensuring business continuity.

MIGRATONOMY METHODOLOGY

The Migratonomy Methodology is an 
innovative process that minimizes risk 
from software transformation projects. 
It makes it possible for an application to 
undergo complex cross-platform migra- 
tion at the same time as normal perfective 
and adaptive maintenance progresses 
without interruption.

https://www.anubex.com/products/our-products
https://www.anubex.com/products/codeturn
https://www.anubex.com/products/dataturn
https://www.anubex.com/products/cobolbridge
https://www.anubex.com/products/testmatch
https://www.anubex.com/products/datamatch
https://www.anubex.com/solutions/methodology
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02.  Which modernization 
solutions are more likely to 
have the best results with 
the least risk and cost? 
Each organization is unique, with 
specific applications portfolios and 
reasons to modernize, which means 
there is no one-size-fits-all solution or 
strategy. Nevertheless, there are four 
main groups of solutions to choose 
from and to adapt to each company’s 
context. The selected solution, 
together with the characteristics of 
your legacy applications, will deter-
mine the project’s duration, cost, and 
risk. Let’s have a look into each group’s 
promises and challenges.

Rebuild & Replace
This group of solutions is usually the first 
choice and it consists of implementing 
new applications either via redevelop-
ment, custom coding, or via the imple-
mentation of a package solution.  

Although it offers an attractive promise, 
the number of failed projects from this 
category in the past thirty years indicates 
that, in many cases, this strategy makes 
the modernization process too costly, too 
risky, and too lengthy. 

WHEN TO CONSIDER THIS APPROACH

The rebuild or replace solutions should 
be considered only when two conditions 
are fulfilled:

— You have enough time and budget 

— Your legacy applications have a big 
deficit in supporting the business needs

Retire & Reuse 
The second choice is to change as little as 
possible. This can be done either by:

— Discontinuing the use of the application, 
which in many cases means losing valuable 
resources

— Staying as close as possible to the 
current solution through encapsulation  

It goes without saying that these are not 
real solutions if the applications are still 
critical to the business.
 

Rehost & Replatform
This can be done either by redeploying to 
a distributed architecture without even 
recompiling (Rehost) or migrating, 
making minimal changes and recompil-
ing (Replatform), also called a “Lift-and-
Shift”. These approaches do not offer a 
long-term solution: the legacy technolo-
gies remain the same: at the end of the 
project COBOL remains COBOL, and JCL 
will still be JCL. With a whole generation 
of architects, DBA’s, developers and op-
erators that master the legacy technolo-
gies about to retire, this is not a long-term 
viable solution for organizations looking 
for a future-proof approach.   

WHEN TO CONSIDER THIS GROUP

OF SOLUTIONS

— Only if you still have the required skills 
at your disposal for at least 10 years
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Refresh: Refactor 
& Rearchitect
The fourth possibility consists in moving 
the legacy artefacts (e.g. sources, data) 
natively to the new environment. 
Mainframe refactoring overcomes all 
legacy issues and can even be executed 
in a two-phase process where the fully 
automated mainframe refactoring is 
followed by an additional modernization 
phase that can target full object-oriented 
refactoring or rearchitecting. Without any 
extra costs, this process solves the skills 
issue, allows for continuous new function-
ality, and offers full flexibility and native 
support for desired modern enhance-
ments, in the cloud if desired.

Modernization Approaches

Current platform & 
Application Relevance

Organizational impact

YOU WANT TO CONSIDER THIS GROUP

OF SOLUTIONS IF:

— Your applications still have value out of 
a business point of view

— You are looking for a fast solution that 
solves legacy skills issues by transitioning 
to modern programming languages.

“There are a number of vendors out there 
with great technologies, great solutions, 
and good references, and luckily main-
frame users start to find them and em-
brace this group of solutions, which in 
most cases solve all their challenges with 
minimum cost and effort.” – Mario Mees, 
Sales and Marketing Managing Direc-
tor, Anubex

Retire

High Risk & Duration: Ideal(istic)

Anubex Head Start

Temporary (incomplete) Fix

Reuse

Rehost

Replatform

Refactor

Rearchitect

Rebuild

Replace
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It is possible to modernize and move 
legacy applications to the cloud simul-
taneously, during a process referred to 
as refactoring. At Anubex, this process 
starts with taking all the artefacts of an 
application or mainframe and converting 
them into native technologies on the new 
platform: this means languages such as 
COBOL, Assembler or Natural get trans-
formed to Java or C#, and data stores 
such as VSAM or Adabas get converted 
to relational databases. 

03.  Is it possible to modernize 
applications and move to the 
cloud in one move? 

WHEN YOU SHOULD OPT FOR 

THIS APPROACH?

This approach is feasible and efficient 
when two conditions are met:
— The entire process can be automated 
— The migration is “like-for-like” or 
“iso-functional”, which means it generates 
an equivalent application in terms of func-
tionality, performance, and maintenance.

Depending on the chosen migration 
solution, there are specific steps required 
for both the planning and the implemen-
tation stages. 

At Anubex, we use the Migratonomy 
methodology, which consists in five 
major stages:

Pre-Migration Assessment 

     1. Factory Certification
     2. Factory Exit
     3. System Integration Test
     4. User Acceptance Test
     5. Code Freeze & Final Data Conversion

Go Live

04.  What are the main stages of 
a mainframe migration process? 

The process provides two 
essential benefits: 

No interruption to 
ongoing release 
schedules
The snapshot-oriented approach of the 
process ensures the actual artefacts in 
development, test, and production are 
left undisturbed while the migration is 
in progress.
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An iterative process
Each iteration involves an identical 
number of steps: 

     1. Take a snapshot of the artefacts 
         in production

     2. Verify the snapshot’s completeness  
         and correctness 

     3. Automatically transform code 
         with CodeTurn and convert data 
         with DataTurn 

In the next stage, the correctness of the 
migrated application is verified using 
automated testing tools. 

Any differences are analysed, and issues 
are logged into an issue tracking system. 
This yields concrete and measurable 
results very early in the project and a 
clear indication of progress over time. 
Typically, there are four major iterations 
during an entire migration project, 
where such a full snapshot is taken 
and converted. 

    ADDITIONAL RESOURCES

    > Anubex Migration Approach
       White Paper

    > Migratonomy Research Paper

0

1

2

3

4

5

Pre-Migration Assessment

— Establish scope, strategy, 
     roles & responsibilities
— Establish project plan
— Legacy documentation

Factory Exit 
(semantic correctness)

— Migration Tools customization
— Automated testing 
     (TestMatch, DataMatch)
— Automated refactoring
— Preparation of Integration Topics    
     (Job Scheduler, Printing, Interfaces)

User Acceptance Test 
(overall correctness)

— Operational use cases correct
— Periodical use cases 
     (day end, year end, etc.) correct

Factory Certification 
(syntactic correctness)

— Target data model defined 
     & data migrated
— Migration Tools parameterization 
— Establish coherent codebase
— 100% compilable output code 

System Integration Test 
(functional correctness)

— Application like-for-like
     (iso-functional) 
— Performance test and tuning
— Semi-automated refactoring
— 1:1 test current and future platform

— Code Freeze
— Final data migration 

0 1 2 3 4 5

Legacy 
Application

Automatic 
Analysis

Questionnaires
Workshops

Convert
Test
Tune

Convert
Test
Tune

Convert
Test
Tune

Convert
Test
Tune

GO LIVE

Migrated 
Application

https://www.anubex.com/white-papers/migration-project-approach
https://www.anubex.com/research-papers/migratonomy
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05.  How does automated code 
transformation work?

06.  How does automated 
testing work in mainframe 
migration projects? 

Automated migration is the most effi-
cient and safe way to modernize and 
move applications to the cloud. It can 
save hundreds of man-days by allowing 
the process to unfold without any human 
interaction. It eliminates errors, reduces 
costs, and keeps risk to the minimum. 
Automated code transformation is the 
process where the source code is trans-
formed into optimal code in a different 
programming language, often on differ-
ent platform, using automation. 
It may sound like magic, but it is 
possible with advanced software tools.
At Anubex, we use CodeTurn, a powerful 
tool that automatically transforms legacy 
source code into modern source code 
that is both maintainable and 100% 
functionally equivalent to the original.

Just like there are tools to automate 
the migration – the data conversion, 
the source code transformation – the 
testing process can also be automated.
In a migration project just about 
everything potentially changes: the 
programming language, the database, 
the operating system. However, there is 
one big exception: the application’s 
behavior, which is supposed to remain 
100% identical to the original one. 
This is what we call “like-for-like” or 
“iso-functional” migrations: very complex 
projects, but with predictable results, 
where functional equivalence is achieved. 

CodeTurn consists of several language par-
sers, analysers, a rule-based transformation 
engine and generators that work together 
to transform the legacy source code. 

> Read the CodeTurn Fact Sheet to 
learn more about the tool’s features

Because both the transformation and the 
testing are fully automated, the outcome 
of the project becomes highly predictable 
in terms of costs, risks and duration, and 
we are able to guarantee: 
— Functional equivalence
— Performance equivalence
— Maintenance equivalence 
This means that the migrated application 
will behave and perform as good, if not 
better, than the original application. 

To prove or disprove functional equiv-
alence, migration experts make use of 
advanced automated testing tools. 
At Anubex, we record the behavior of the 
original application - input and corre-
sponding output - for each online screen 
and batch job. Then we replay the record-
ed inputs onto the migrated application. 
Same input should yield the same out-
put. If we detect the slightest difference 
between original response and replayed 
response, we haven’t achieved functional 
equivalence yet. 

https://www.anubex.com/fact-sheets/codeturn
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While the recording needs to happen just 
once, it can be replayed automatically as 
many times it is needed, without requiring 
human testers. The migration project 
becomes an iterative process in which 
we run the conversion tools, then run the 
testing tools to identify potential issues. 
Once the issues are fixed, the conversion 
and testing tools are rerun. Because the 
process is automated, execution is fast, 
and turnaround times are very short. 

> Visit our Video website section 
to learn more

07.  What will 
happen with 
COBOL 
developers 
after migrating 
to Java or C#?
One main reason to migrate legacy 
systems is the shrinking community of 
programmers skilled in old languages 
such as COBOL, which can impact busi-
ness and be a big risk to organizations. 
Addressing this issue often means mov-
ing from old programming languages to 
modern object-oriented (OO) languages, 
more attractive and widespread among 
young generations of developers.   

In this case, COBOL developers can tran-
sition together with the application by 
learning Java or C# while retaining their 
core value: profound knowledge and 
insight into the company’s applications 
and business processes. 
Moreover, some COBOL to OO solutions 
make the transition easier than others. 
The approach we use at Anubex consists 
out of very specific characteristics that 
make it easy for a COBOL developer to 
recognize the transformed code, even 
before getting trained in Java or C#. 

WHAT DOES IT TAKE FOR A COBOL 

DEVELOPER TO CONTINUE WORKING 

IN JAVA OR C#?  

— A basic Java or C# language course 
— A 1-day training session on the core 
principles of the transformation
 
Besides empowering COBOL developers 
to extend their career, forward-looking 
companies have the opportunity to build 
mixed teams that combine the very spe-
cific and deep application knowledge of 
existing COBOL programmers with the 
technology specific skills and know-how 
of new Java or C# programmers.

https://www.anubex.com/resources/videos
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08. What are the most
common mistakes in mainframe
modernization projects?
Moving away from legacy applications 
should be a one-time project. 
Second chances are costly and there is 
very little room to build up the knowl-
edge as the project progresses. 
Here are some of the most common 
reasons projects may be delayed or 
even fail, and how to overcome them. 

   Limiting options to the    
   most popular solutions

Choosing the right strategy is vital for any 
legacy project. There are ample ways to 
approach a migration and not all of them 
will be the right fit. Go over all the differ-
ent modernization options and carefully 
weight their implications and pros and 
cons. See Question #3 for an overview of 
the main groups of solutions.

   Failing to choose a 
   solution that matches 
   your IT system’s 
   specific architecture 

Be aware of your legacy and its charac-
teristics, considering all the changes and 
upgrades in the underlying infrastruc-
ture. Apart of the complexity degree, 
the application’s size is also an essential 
factor. Corelating the skills trends with 
the technologies used and meeting busi-
ness requirements are other essential 
criteria when defining the strategy. 
Make sure you analyze all possible options 
in the context of your IT system.

   Failing to project 
   the (real) ROI

For businesses it can sometimes be 
difficult to see profit in a process that 
is not visible from the start. We see a 
considerable number of projects going 
haywire because of this. Why would you 
invest in a project of that size when there 
is limited (or even no) change in func-
tionality for the end user? In many cases, 
the primary reasons to modernize can 
be narrowed down to hardware depen-
dency, high maintenance costs, lack of 
competitiveness, skills issues and lack 
of integration possibilities. Analyze how 
they impact your organization’s business 
processes and build a strong case around 
how modernizing the IT infrastructure 
will have a positive financial impact.

   Postponing the 
   digitalization of 
   your organization

Today, digital transformation is not a nice 
addition to enterprises’ overall strategies 
but a business imperative. In many cases, 
starting now is the best strategy. 
According to Gartner, 87% of senior busi-
ness leaders say digitalization is a com-
pany priority, yet only 40% of organizations 
have brought digital initiatives to scale. 
Moreover, the gap between aspiration and 
achievement is widening for enterprises 
attempting digital business transformation.

https://www.gartner.com/smarterwithgartner/speed-up-your-digital-business-transformation/


09. Is this a
good time
to modernize
my legacy
applications?

1 McKinsey Survey, Coronavirus is accelerating 
digital-strategy formulation [May 7, 2020]

   Lack of know-how
   and guidance

Deciding the right modernization 
approach requires a clear vision and a 
thorough evaluation of the legacy appli-
cations’ capabilities. This means having 
the right, digital-savvy leaders in place, 
and involving migration experts in the 
early stage of strategic planning. 
Build partnerships based on know-
how, reputation, references, Intellectual 
Property (IP), and projects’ success rate. 
This can help you determine how the 
project should be structured, which and 
how processes should be automated, 
what typical pitfalls and risks may occur. 
At Anubex, we have been supporting or-
ganizations for almost 30 years to define 
their strategy and manage the entire 
transformation process with 100% suc-
cess rate. If you are planning a migration 
project that can benefit from automated 
transformation, get in touch, we’ll sup-
port you every step of the way. Reach out 
at migrations@anubex.com.

The recent pandemic has put a spotlight 
on a long-standing problem for enterpris-
es and governmental agencies: a reliance 
on legacy applications as the bedrock 
for mission-critical services. While some 
organizations have accelerated their digi-
tal transformation efforts, others are still 
weighing up risks and benefits of such a 
move in times of uncertainty. 
Although the complexity of modernizing 
applications is undeniable, organizations 
that choose the right approach succeed 
in making the transformation with 
manageable effort and risk.

> Watch the recordings of our
webinars for more insights

Factors to consider when assessing 
the urgency to migrate:

— The business value provided VS 
the operating costs associated with 
the application

— The current level of scalability and 
performance VS the attainable values 

— The skills needed to maintain 
applications correlated with the job 
market trends

— Growth opportunities provided by the 
cloud, agile development, DevOps, CI/CD

— Available modernization options that 
can provide a smooth transition with 
minimal costs, risks, and timeframes.

This data will support decision-makers in 
choosing between the risk of migrating 
in a volatile economic context and the 
risk of being left behind or facing unex-
pected challenges. 

“In the end, having a well-planned road-
map for a digital transformation strategy, 
a thoroughly documented approach and 
the right team and tools is the key to 
adapt and be part of the next-generation 
business world.” – Louis Heymans, CEO 
Anubex
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https://www.anubex.com/resources/webinars
https://www.mckinsey.com/featured-insights/coronavirus-leading-through-the-crisis/charting-the-path-to-the-next-normal/coronavirus-is-accelerating-digital-strategy-formulation


Final Thoughts
Whether we’re talking about reducing 
risk or increasing sustainability, digital 
transformation is increasingly seen as a 
mindset and a continuous process rather 
than a one-time action. 
For many enterprises, there’s just one 
problem: their legacy applications cannot 
support fast developments and innovation. 
They need to fundamentally adapt their 
IT systems to be able to move any further.
The questions included in this playbook 
are just some of the most frequent con-
cerns that make organizations delay their 
modernization projects. But as we’ve 
seen, modernizing legacy applications is 
a process that can be optimized, 
streamlined, and automated. 
While each company and governmental 
agency has its own unique system, 
the ingredients that make this process 
successfully are remarkably similar: 
a clear vision, aligned objectives between 
IT and business, a complete moderniza-
tion solution, and the right tools to accel-
erate the process.   
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Explore our resources
anubex.com/resources

And although each point of this paper 
may treat a different aspect of applica-
tion modernization, we can narrow 
them down to two main conclusions:

— If planned and implemented correctly, 
mainframe modernization can be done 
with manageable risks and costs, 
setting the ground for immediate 
ROI and developments 

— On the long run, staying captive in 
outdated system is a bigger risk than 
taking the step to newer technologies

We hope this resource will help you find 
the answers to your questions and be a 
starting point in planning your mod-
ernization roadmap. If you’re looking for 
more insight on how to define your dig-
ital transformation strategy, reach out to 
the Anubex experts today.

https://www.anubex.com/resources/our-resources
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