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Abstract: This paper presents the findings about softer challenges in execution of big legacy transformation programs.
Often it is seen that focus of findings remain around the technical solutions and challenges faced in this crucial
journey of transformation, however this paper focuses on impediments related to softer issues, human psychology,
organizational challenges, stakeholder’s confidence and contribution. It reveals the impact of all these attributes in
executing the legacy transformation program. Even with best in class technological expertise without addressing these
softer issues many companies fail to execute the transformation programs. Significant softer impediments have been
highlighted with practical recommendations to address them. These issues are the collection from the postmortems
and lessons learnt out of real industry programs of transforming the legacy to modern solutions. The study presented
here is a result of collaboration between academia and industry, based on rich enterprise architecture, software design,
people management and service delivery experience and is aimed to benefit industry in real legacy transformation
projects.

Keywords: Legacy transformation, re-engineering, reverse engineering, business IT alignment, impediments, post-
mortem analysis.

1. INTRODUCTION

Big enterprises have been using software systems since long to run their enterprise operations and over time they
have evolved as a back-bone of the organization’s IT operations. Such software is commonly called LEGACY
today. A legacy system is an operational system that has been designed, implemented and installed in a radically
different environment than imposed by the current ICT strategy [1]. At certain stage organizations need to do
the legacy modernization or transformation.

In this research paper, the study of two big real transformation programs with the intention to find causes
of hurdles in execution. DAMLOG and DAMBILL projects are used as base of study. These programs were
executed in world class hi-tech company. Outcome of this study is discussed in the next section as major hurdles
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faced in legacy transformation. This study will try to determine factors of negative impacts in executing legacy
transformation and see how much it’s affected by technical issues vs. non-technical softer issues.

2. RELATED WORKS

There are several studies done via post mortem analysis of legacy transformation programs. Several studies
focus on lessons learnt from programs which were failed [2], [3], [4] however few studies based on postmortem
of successful executed programs [5], [6], [7]. There is another comprehensive study available [8], Kim Man Lui
and Keith C. C. Chan have highlighted the learnings out of a project which was going in failure but later rescued
to convert it in success. In [2], Herman Tromp and Ghislain Hoffman have suggested a methodology to follow
certain steps to make the transformation successful. Need to have correct and agreed “as-is” situation in current
environment and architecture. This Relevant action items are among others: evaluation of the existing COBOL
code and underlying data structures. Also suggested to have the - “to-be” application architecture and separately
determine “to-be” technical and deployment architecture. A critical evaluation was then suggested between the
“as-is” and “to-be” situations. They also touched the softer issues and risks in study and hint to have management
angles. In [8] Kim Man Lui and Keith C. C. Chan, have focused on the team structure and team composition to
bring the effectiveness in the program execution. Soft skills like sharing domain knowledge is important aspect
in reverse engineering [11].Current study of postmortem analysis focuses mainly on softer issues, which has been
found much more important than any technical issues which may affect negatively the execution of transformation
program. Also the study is unique as postmortem focuses the subject of legacy transformation.

3. CHALLENGES FACED IN TWO BIG LEGACY TRANSFORMATION PROGRAMS

The study presented here is exploratory in nature and based on the legacy transformation programs for company’s
global logistics and warehousing applications would be referred with name DAMLOG and similarly billing
transformation is named DAMBILL program. Execution of these programs were finally successful but delayed
by more than 300%, even with resources more than double compared to what was budgeted. Apart from the
vendors, consultants more than 100 resources worked on these transformation programs spending on an average
more than 12 hours a day with lot of continuous stress. Paper presents the study based on the experience and
feedback on execution of these two transformation programs [9].

Measures were taken to mitigate the major risks to make the program successful which gave lot of learnings.
Learnings were collected during major milestones of the project in the following format.

The study presented here is exploratory in nature and based on the legacy transformation programs for
company’s global logistics and warehousing applications would be referred with name DAMLOG and similarly
billing transformation is named DAMBILL program. Execution of these programs were finally successful but
delayed by more than 300%, even with resources more than double compared to what was budgeted. Apart
from the vendors, consultants more than 100 resources worked on these transformation programs spending
on an average more than 12 hours a day with lot of continuous stress. Paper presents the study based on the
experience and feedback on execution of these two transformation programs [9]. Workshop was organized to
derive the conclusions out of these learnings. Total of 55, software engineers, business analysts, project-mangers,
program-managers, consultants and senior management teams (across different countries with varied cultures)
participated to this workshop. They had to give TOP-10 contributing factors which created hurdles during the
lifecycle of the project execution of DAMLOG and DAMBILL. Finally this list of issues was classified by
clubbing similar issues giving a common name. All TOP-10 issues with frequency more or equal to 20 (around
40% of participating population) are presented in table below.
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Table 1
Lesson learnt log template used to collect inputs
[ ~[Eachleszonlnggedshallbe | DAMLOG Project Lessons Log |
No. |Lesson Type} Lesson Detail /ﬂ Date Logged Logged By Reported
| | / / /
I'| The detail inchide: the date of when this | J'{ 1"{
T - Event happened leszonis logged 7 7
]l - Effect [e.g. positive.negative scheduls impact] [ fnr J.'r
- Causesitrigger ,—4i
1ll,| = Whether there were any e artly w arning indicators | Mame of the persan Jl;'llr
— Becommendations who makes this entru
ll' = ‘whether it was previously identified a= a rizk [threat or opportunity) f’

Leszon type determines to what extend it shall be shared.

‘whether the Lessons
Learned Repart has been
distributed [as per leszan

"Project” Lessons-learned relavent only to the content of a particular project and ta be shared
withir thiz project team - The Project Manager iz responsible to share this tupe of leszons-learned
with project team members.

"Program’: Lessons-learmed relavent anly to the content of the program that this project belongs
ta - The Project Manager is responsible ta report it ta the Program Manager, who can further
shared it within the pragram team.

"Domain”: Leszons-leamned specific and applic able to a particular buzinesz domain
[Manufacturing, Sales & Marketing, Finance, ete.] - The Project Manager can share this wpe of
lessons-learned through Praject & Program maangement organization of the cocerning domain (if
exists), or to share it thraugh ICT PMO.

"ICT": Generic project management lezsons-learmed not specific ta particular project!program or
domain - to be collected by ICT PMO and to shared within ICT Project manager communicty.

Table 2
Consolidated response in lessons learnt workshop of DAMLOG and DAMBILL

]5(;. Facljz:iolndjlzféeod;;gzlg% (3;; OrZZ}l’erZ; 20 Cumulative Frequency of TOP-10 issues (Left to Right)
1 Natural inertia* 12 4 7 3 5 3 3 4 2 1 44
2 Fear of losing jobs* 2 4 3 2 2 3 2 2 3 2 25
3 Indispensability Syndrome* 6 6 4 4 1 3 3 6 1 34
4 Legacy knowledge resides in minds* 3 2 1 4 1 4 1 3 2 4 25
5  Weak leadership 2 4 3 4 2 3 1 1 20
6  Insufficient communication 1 2 1 5 2 2 2 2 3 20
7  Lack of clarity in vision 1 1 2 2 5 2 2 4 1 20
8  Weak business case* 2 2 2 4 2 3 4 1 1 4 25
9  Lack in management commitment 2 4 3 2 1 3 3 2 20
10 Organization structure /program governance * 1 4 2 1 7 4 6 1 1 27
11 Not freezing evolution in legacy systems* 2 4 1 2 1 5 4 2 2 2 25
12 Incorrect prioritization 2 3 4 6 4 1 20
13 Treating as only ICT program 1 4 2 2 2 4 4 20
14 Not addressing business change mgmt * 2 2 1 3 1 6 4 6 25
15 Not setting right expectations * 5 3 4 2 2 5 5 26
16 Bad system architecture* 3 3 1 2 3 7 7 1 27
17 No effective tools of estimation 1 4 1 8 6 20
18 Bad technical choice 1 6 3 2 2 1 4 5 2 26
19 Low technical know how 1 4 3 1 5 5 1 3 24
TOTAL 50 50 49 48 46 47 51 47 43 42 473

*Indicates all issues rated in TOP-10 by 25 or more people in workshop
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Some observations from above data:

e  Nineteen classes of attributes rated by twenty or more people under TOP10.

e  Fifteen identified attributes are non-technical issues/softer challenges

e  ‘Natural inertia’ is rated as top-most issue by maximum 12 people, 44 rated in TOP10

° Technical issues are perceived lesser impacting compared to softer issues

e  Softer impediments and challenges were perceived significantly impacting the program execution.

Result of this workshop warrants to uncover these highlighted softer impediments, detailed for issues rated
in top-10 by 25 or more people in workshop.

4. SOFTER IMPEDIMENTS

This section discusses the soft issues and attributes which were rated in TOP10 causes impacting negatively the
legacy software transformation programs executed in a big enterprise. These are typically non-technical issues
mostly related to human behavior, organization behavior, structures and people psychology.

Natural Inertia: It’s human nature to resist change, especially when people are comfortable and more importantly
habitual of using existing tools and procedures/practices. Ironically, in spite of being critical to a legacy technology
it’s replacement is never welcome by people on ground. Due to lack of involvement many of them go in to
DON’T CARE approach which is detrimental to the transformation program.

Fear of Losing Jobs: People running legacy software have sometimes spent a prime of their work life to use
and grow the legacy system and are quite resistant to migrate to new solutions fearing their jobs may become
redundant either due to lack of knowledge they have on the new technology or sometimes an assessment that
the new solution is intended to reduce the existing workforce and optimize operational costs.

Indispensability Syndrome: Legacy experts tend to feel as an indispensable lot having worked upon for years
on the legacy system and also with an ever increasing scarcity of the legacy workforce, forced by employee
mobility to newer avenues, legacy experts are usually carried away by indispensability syndrome.

Legacy Knowledge Resides in Minds not Digital: Most of the LEGACY systems are running on the basis of
individual heroism and lack proper documentation on implemented solutions. With multiple change requests
and bug fixes done over the years and having crossed many hands, documentation, if at all it exists is generally
equally obsolete and does not correspond to the current state of the solution. Know-how needs to be built up
over the course of the project so that support capabilities are in place on completion [10].

Weak Business Case: The business case identifies concrete benefits (revenues or savings) that the organization
is intending with the transformation. Return on Investment (ROI) should be forecasted and viability of the cost
and effort analyzed. So, before starting the transformation program, some questions need to be answered. What
is the compelling need to execute the transformation? Did it already reach to legacy crisis? Are the solutions
working well and not causing the huge maintenance?

Organization Structure: Most organizations have a very strict and hard line organization based on projects,
which adds usually the latency and inability to adapt. It is clear that in such an environment there will be a lot
of resistance towards new developments. The team organization for legacy transformation should have a central
authority which strictly enforces architectural consistency and provide a deployment policy. Also having business
stakeholders in program organization is must for success.
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Not Freezing Evolution in Legacy Systems: Sometimes it has been seen that business users insist to keep carrying
some legacy system behaviors which are costly in new system but the return value is very less. All such changes
must be discarded. The Legacy code should be frozen and only minimal changes needed for business continuity
or production bugs would be allowed in the legacy software which should be otherwise declared frozen.

Not Addressing Business Change Management: Business change management is integral part of the
transformation program. Ultimately they are the real sponsors of the legacy transformation. Even if the top
managers in business are aware yet if the business change management is not addressed well this may cause a
setback to the program. This goes through the definition till the deployment of transformation program.

Not Setting Right Expectations of Legacy Transformation Results: It often happens that various stakeholders
make very high expectations out of transformation results and modernization. Need to be careful and realistic
while making commitments and presenting the transformation program. Business users may be dreaming for
having full automation and no old pains, bug-free from day one, actions and executions performed on optical
speed etc. on the other hand, IT management dreaming of excellent customer satisfaction. They may actually be
expecting some magic and then get disappointed after the realization of the transformation.

5. RESULTS AND DISCUSSION

Result of post-mortem and lessons learning workshop from DAMLOG and DAMBILL projects revealed all
important factors which are not considered significant in general. Paper discusses 9 soft issues which were
in TOP10 list put by 25 or more people in workshop. ‘Natural inertia’ of ICT players as well as business
stakeholders was identified as most impacting attribute rated on top by 12 people, and total 44 people (out of
55) have put this issue under top10 factors. All recommendations cited have been experimented under various
situations and are based on implemented practices. Various challenges, both technical and softer challenges
were faced during the course of execution. The learnings are practical enough to be implemented and have the
potential to ensure higher success rate of similar programs with high investment implications and high risk
probability.

Fifty five people participating to the post-mortem and lessons learnt workshop were a mix of several profiles
ranging from core technical engineers and analysts up to the business representatives and top management.
Experience levels were also from two year experience up to more than thirty years IT experienced profiles
participated to this workshop. This gave a systematic perception from a good blend of experience and more the

psychology.

6. CONCLUSION

This study presented here is unique in nature which elaborates a comprehensive view on the non-technical hurdles
which usually organizations face in execution of legacy transformation programs internally or externally. Further
to extend the study, it’s needed to study how much pie is occupied by each of above highlighted issues out of the
softer impediments part and best industry practices to overcome. But even in this form this study will definitely
contribute in the success rate of legacy transformation programs and finally attribute to ROI of program. This
paper highlights mainly the softer impediments with a hint to address those impediments. Although the human
issues can’t be managed with some magic formula most of the times and the solution is specific to the situation,
person, organization, scenario in place. But the ways mentioned in this paper worked well in the transformation
programs executed in different domains in ICT. Further to extend the study, the percentage impact of softer
impediments on overall legacy transformation program is to be done. It’s also needed to study how much pie is
occupied by each of above highlighted issues out of the softer impediments part.

_ International Journal of Control Theory and Applications I



Amit Mishra, Sanjay Davar, Pradeep Tomar and Anurag Singh Baghel

Acknowledgements

We take the opportunity to thank our management and team who gave us the opportunity to learn this experience
and enabled us to consolidate the study. Also we would like to thank our fellow colleagues and experts who
dedicated time to review this paper and supported us with their valuable inputs.

REFERENCES

(1]

[5]

[6]

H. Tromp and G. Hoffman, “Evolution of legacy systems, strategic and technological issues, based on a case study”, workshop
on Evolution of Large-Scale Industrial Software Applications (ELISA), 23 September 2003, ICSM 2003

K. Ewusi-Mensah, Software Development Failures: Anatomy of Abandoned Projects. Cambridge, MA: MIT Press, 2003

J. Verner and W. Evanco, “In house software development: What software management practices are needed for project
success,” IEEE Softw., vol. 22, no. 1, pp. 86-93.

M. Jorgensen and D. Sjoberg, “The importance of not learning from experience,” in Proc. Eur. Softw. Process Improv.,
Copenhagen, Denmark, 2000, pp. 2.2-2.8.

Ricardo Pérez-Castillo, Ignacio Garcia-Rodriguez de Guzman, Ismael Caballero and Mario Piattini, “Software modernization
by recovering Web services from legacy databases”. Journal Of Software Maintenance And Evolution: Research And
Practice, 2012

N. Welti, Successful SAP R/3 Implementation: Practical Management of ERP Projects. Reading, MA: Addison-Wesley,
1999.

Z. Zhang, M. K. O. Lee, P. Huang, L. Zhang, and X. Huang, “A framework of ERP systems implementation success in
China: An empirical study,”Int. J. Prod. Econ., vol. 98, no. 1, pp. 56-80, 2005

Kim Man Lui and Keith C. C. Chan, “Rescuing Troubled Software Projects by Team Transformation: A Case Study With
an ERP Project”, IEEE Transaction On Engineering Management, VOL. 55, NO. 1, Feb 2008

Postmortem reports of SAP-migration projects of a big enterprise with world wide presence, Rousset (France) Mar 2013

Oladipo Onaolapo Franciscal and Anigbogu Sylvanus Okwudili, “A Software Reverse Engineering Methodology for Legacy
Modernization”, International Journal of Advances in Engineering & Technology, 2011

Mr. SK MISHRA and Prof. AK MISHRA, “Creating Reusable Software Component from Object-Oriented Legacy System
through Reverse Engineering”, JOURNAL OF OBJECT TECHNOLOGY, 2012.

International Journal of Control Theory and Applications




