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ABSTRACT

The software community has been so much focused on creating and improving development and evolution processes, so
that it has completely forgotten retirement. Today, there are no retirement process models whatsoever despite the fact
that many software organizations desperately need guidelines for retiring their old software systems. In this paper, we
elicit a retirement process model and compare it to the current retirement process models. Our goal isto educe theory
about retirement process, evaluate current retirement process standards and provide feedback for their extension. The
elicitation process has been made within one Nordic financial company.
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1. Introduction

Research on software lifecycle process models lbas nSweden and one in Finland. Both these projects were
been well balanced so far. Most of the attentios leen  very comprehensive. They involved almost the whole
paid to software development and evolution. Lesuigo organization and they took several years to coraplet
has been put on software maintenance. No reseaah b However, they differed in their prerequisites amdgess
made on software retirement whatsoever. designs. For this reason, in this paper we onlpntepn
Retirement is the disposal process whose aiméntb one of these retirement projects. The other ptdies
the existence of a software system [1]. It congi$tthe  been reported in [5]. The project reported hergiaalled
actual removal of a software system from a requéaige, EXIT and it was conducted in Sweden.
migration of its still relevant parts to some otkgstem(s) The remainder of this paper is structured as fadlow
and the archiving of it [2]. Section 2 briefly presents the organization stucied
There are plenty of reasons why a system needs to lbhe research method as applied in this study. @ects
retired. Some of them are the system age and caiyple and 4 describe the retirement process model agedlic
removal of its software and/or hardware platformies  within the organization studied. Section 5 compares
embodied by the external environments, and the. likemodel to the existing retirement process modelsalbj,
Irrespective of the underlying reasons, retiremienan  Section 6 makes final remarks and suggestionsutored
extremely complex and difficult process. Hencaniist  work.
be carefully planned and performed.
Except for a very few standards, there are ncg' Research Method
retirement process models whatsoever. The extarfthis section describes the organization studied thed
standard models are not based on any real-lifeiestud research method we followed when eliciting our niode
[3,4]. Due to the fact that their contents haventydbeen  Section 2.1 presents the organization and the ragste
chosen in ballots, they are very general. At thmeast, be retired. Section 2.2 briefly gives an accountoaf
they cover a whole retirement process model withily ~ research steps.
a few pages..He_nce, the current standarqs do qotder 2.1 Organization and Systems Studied
sufficient guidelines for the organizations in thei
complex retirement work. We studied one Nordic insurance organization. Due t
In this paper, we elicit a retirement process mo@ek  the sensitivity of the results presented herein,doenot
goal is to provide a basis for creating theory be t mention its name. Instead, we use its fictive name
domain of a retirement process, to evaluate curreffFORSAK. FORSAK is the leading property and casualty
process standards and provide feedback for theinsurance company inthe Nordic region. It has alfmur
extension. The elicitation process has been matl@nwi million customers in the Nordic countries. It prdes
one Nordic financial company. This company hasinsurance services to both private customers and
recently undergone two retirement projects, one ircommercial and industrial organizations.
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Figure 1. Retirement process phasesin the EXIT project

FORSAK manages many systems. The systems th
are of interest for this study are Indra and Glid.the
beginning of the EXIT project (year 2002), Indraskd
on a client-server architecture, was about 14 ye#ds
whereas Gliid, being a mainframe application, wasuh

at During the firststep, we conducted an extensive and
comprehensive literature study. We went througlouar
articles and standard process models touching en th
retirement subject. None of them, however, provided
with detailed information about the retirement mes

20 years old. Both systems possessed overlappirfgnly [3.4] outlined very general process modelse Du

functionality and were used by about 100-150 users.

their very coarse-grained nature, they did not pl@any

The evolution and maintenance of Indra and Gliid asufficient platform for starting our process desigark.
separate units was too expensive. First, it require€nce, we may claim that the results of this work a

substantially increased effort to implement the sam

functionality in two different systems. Second, the

differences in their system designs forced oneottdact
one and the same working routines in different ways
avoid this, FORSAK has decided to take appropriat
measures with respect to these two systems, thao is
retire them and replace them with a new system.riEve
system is called LH.

2.2 Research Steps
Our study was a typical design research [6]. Il geas

to explore a theory about and model the domain of

retirement by identifying all its relevant process
constituents and the relationships among them.
consisted of the following steps: (lLiterature Study, (2)
Sudy of the EXIT Project, (3) Creation of a Preliminary
Retirement Process Model, (4) Model Evaluation, (5)
Refinement of the Model, and (6) Comparison of the
Model with the Standard Models.
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entirely elicited from scratch using the industgapport.

In the second step, ti&udy of the EXIT Project step,
we studied the EXIT project by first scrutinizing tne
relevant project documentation. This documentation
included about 100 different documents correspanttin
retirement project descriptions, project plans,tusta
reports, activity lists as created by individualoject
members, system overviews, reports from various
meetings such as steering groups, reference gramgs,
the like.

The documents studied did not fully describe the
whole retirement project. Hence, we had to compleme
ur study with interviews. Here, we interviewed tbhées
such as a project manager, operation expert arnidiaiec
Ithaker.

Based on the understanding gained so far, we dreate
preliminary retirement process model. This model
outlined a set of process activities in the EXI®jpct, it
structured these activities into process phased, ian
identified roles involved in them. This preliminamyodel
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Eliciting Theory about a Retirement Process 3

was then presented to the project manager in the
organization studied. The goal was to evaluate its INDRA
credibility and adherence to the EXIT project. The cusiomer1
evaluation step resulted in some minor modificatiom 2 DecSL A
the EXIT retirement process model. These modificeti Customer 2
are listed in Section 5.1.

Finally, we compared our model to the standard

models [3,4]. To enable the comparison, we createet LH

of comparison criteria. Due to the fact that thendiard pry——-

process models studied are very general, we caflded Customer 1

our criteria only on a very general level. Theskeon T —

are listed in Table 1. They mainly concern roleslued l Dec 1 - Nov 30, 2006

in and activities being part of the overall retiesth T R R s e | v time

process. LHis Indrais
deployed retired

3. Overview of the Overall Retirement Process

The overall retirement process in this context isied of ~ Figure 2. Illustrating the smultaneous administration of
three main phases. As illustrated in Figure 1gtlaye (1) insurancesinindraand LH

Pilot Sudy, (2) Replacement Implementation, and (3) i
Retirement Realization. Regarding the years 206807, all the three systems

During the Pilot Study phase in the year of 2002, Were used in production. FORSAK was forced to keep

FORSAK analyzed Indra and Gliid with the purpose ofthe old systems running due to the fact that merthe
identifying cheaper solutions for managing these tw insurances recorded in them were still valid. Inelrai
Indra and Gliid and (2) development of a replacingtH administered the new ones. This implies that
system LH and retirement of Indra and Gliid. Theosel ~ insurances for one and the same customer were dnag
alternative was chosen. It was regarded to be emeal by the old and new systems simultaneously. Thecehoi
more reliable in the long run. Theilot Study phase Of the system to be managed at this time dependekieo
ended up with a decision to start a project duviich a  insurance period. Figure 2 provides a fictive extangs

new system LH would be developed and Indra andiGlii how reported injuries for one and the same customer
would be retired. were administrated by two of the systems, Indralaid

During the Replacement Implementation phase in the ;

years of 2003 to 2005, FORSAK was in the process o?" The Project Phases

developing LH. LH was developed in an iterative mam  The EXIT project consisted of four phases areR{E Study

where each iteration focused on a specific producf2) Preparation, (3) Conversion, and (4) Closedown.

domain, such as car insurance, home insurancethend They involved the following roles:

like. For this reason, the LH system was deployea i o System Manager (SM): a role responsible for the

successive manner in the years of 2005 and 2006. operation and maintenance of the systeSystem
After the new system was developed, FORSAKManager manages the implementation, testing and

stepped into theRetirement Realization phase during deployment of all the prioritized change requests.

which it disposed itself of Indra and Gliid. Asuiitrated » Decision Makers (DM): a set of managerial roles

by a star banner in Figure 1, this project wasecalEXIT.  making important decisions within the organizatidm.

It took place in the years of 2006-2007. Duringsttime,  the context of retirement, these roles may be ptoje

all the three systems were in use. In 2008, badhalmnd  sponsors or managers of the departments affectedeby

Gliid were closed down and only LH has been usedesi retiring or replacing systemsDecision Makers are

then. responsible for planning and managing the retirdmen
Table 1. Our comparison criteria process. .

» Operations Expert (OE): a role possessing expert

Roles knowledge of the organization’s operation and the

Activities

- System Analysis

- Archiving Strategy
- Migration Strategy

systems supporting the operati@perations Expert also
possess good knowledge of various rules and laats th
may affect the retiring and/or replacing systems.

- Management of the adjacent systems * Project Leader (PL): a role that manages a
- Retirement planning retirement project. He plans, follows, and follows the

- Risk management project. He also assures that right resources ssigred

- Conduct archival to the project.
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» User (U): a user of the systems to be retired. A user Identification of the interfacing systems affectgdthe

tests the results of the conversion of informadod data
from the retiring to the replacing system.
» Developer (D): a role involved in the implementation of

closure of Indra and Gliid led to the identificatiof the
additional activities required for managing thereshent
project. In our case, one recognized (1) a need for

the retirement process. This role covers prograrameranalyzing the migration and archiving strategies] €2)

database developers and database administrators.

» System Analyst (SA): a roleresponsible for planning
and analyzing the software systems within
organization. He collects
requirements on the organization’s operation, mayts

a need for making deeper analyses of the adjacent
systems and their connections to the systems tethed.

theThese analyses were then conducted inRtteparation
information and gathersphase.

Finally, one defined a retirement project. The pobj

its supporting processes and systems and the roleefinition included risk management and creatioraof

involved.

» Support Technician (ST): a roleresponsible for the
operation and support of the system to be retiretlits
software and hardware platforms.

» System Architect (SAR): a role added to our model
after the industrial evaluation step as descripe8ection
5.1. System Architect is responsible for knowing the
overall architecture of the systems to be retired.

The EXIT retirement phases are illustrated in th& b
marked with a star banner in Figure 1. Their inhere
activities and the roles performing them are listed
Table 2. Below, we describe each of the EXIT phases
Sections 4.14.4, respectively.

4.1 Pre-Study

The goal of thePre-study phase was to investigate the
systems to be retired, determine which of theirtgar
should be migrated and disposed off, identify appede
archiving and migration strategies,
retirement project and to plan for it.

As shown in Table 1, one first investigated theetypf

retirement plan. Risk management concerned risgh su
as access to resources required, staff illnessvaridus
technical risks. The retirement plan, on the otand,
covered most of the rudimentary project planning
activities such as the identification of the staielers

to be involved in the retirement project, identfiion of

the roles required for managing and executing the
project, determination of the competence required f
managing and implementing the retirement process,
determination of the project budget and schedutd, a
the like.

4.2 Preparation

The goal of thePreparation phase was to further analyze
the systems to be retired, make a decision omanchand
migration strategies, determine changes to be rnmatte
adjacent systems and to identify changes to be inathe
replacing system.

and define a As a first step, one studied the business objectset

migrated. The goal was to identify active objeats &0
attend to inconsistencies in them. To be able ¢cogeize

business objects managed by the systems to bedetir active objects, one had to define appropriate aisly
One then determined their volume. An example of aactivities and the roles required for performingrth An
business object is an insurance, a customer or agxample of an analysis activity is a task to creatist of

encountered injury. Usually, the objects to be atied
were valid insurance claims.

open injuries, go through the injuries and deteemimich
of them should stay open and which of them shoed b

Having an overall picture of the types and volunfie o closed. The open injuries were subjects for migrati

the business objects to be migrated, one thenrdeted
the archiving and migration needs to be furtheiduse

For all the active business objects, one analyhet t
individual data fields in order to determine whethigey

identifying the appropriate migration and archiving should be migrated to the new system. One also/zewhl

strategies. However, no strategies were deternahéus

special cases of business objects. An examplespéaial

phase. FORSAK realized that deeper analysis wagase is the situation when one and the same basines
required for determining them. Hence, at this stage  object is administered by both the retiring andlaeipg
only determined that the active business objectsildh  systems.
be migrated to the new system. Passive objectshen For the data fields to be migrated, one created a
other hand, should be archived. An example of &iveac conversion table so that the fields in Indra andidGl
object is a reported injury that has not yet beelty f would match the fields in the new LH system. Fipadine
attended to. created a conversion testing plan. The testingiedghat
After having identified the migration and archiving one chose a specific numeric field, summed it fbtree
strategies, one determined the project scope. Wlb&g  business object instances in the systems to bedetind
it, one first analyzed Indra and Gliid's overall compared their sum to the corresponding sum imgwe
architecture and design. One then identified depecids  system.
to other systems. Here, one considered systemshaird As a next step, one determined the migration gjyate
users that were dependent on the retiring systémst The choice was between manual and automatic
interfacing systems were identified: two insuranceconversion techniques. In total, one estimated taite
administrative ones, one bookkeeping system, arel orwere about 2400 active objects. To manually convenn
accounting system. would take about 20 man-minutes. This implied 100
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Eliciting Theory about a Retirement Process 5

Table 2. Retirement process phases and activities. The abbreviationsin the parenthesis aslisted after each activity
correspond to theroles performing them. Underlined activitiesand roleswritten in bold text were added after the
industrial process model evaluation step

Pre-Study
1. Analyze the system to be retired 6. Define a retirement project
1. Estimate the extent of reuse (OE, SA, SM) 1. Manage risks
1. Identig pres of business objects to be reused 1. Identify risks (PL, OE, DM, SA, SM)
2. Identify/determine the reuse volume (number of 2. Analyze risks (PL, OE, DM, SA, SM)
business object instances) 3. Make a decision on how to manage risks (PL, OE,
2. Identify archiving and reuse needs (BE, VF) DM, SA, SM)
2. Identify the overall reuse/conversion strategy (DM, OE) 2. Create a Retirement Plan (DM, OE)
3. Identify the overall archiving strategy (DM, OE) 1. ...
4. Determine the project scope 2. Identify/determine stakeholders to be involved in the
1. Analyze system architecture and design (SM, SAR) retirement project (PL,
2. Identify dependencies to other systems (SA, SAR) 3. Identify/determine roles required for managing and
3. Identify users affected by the system (SA, SAR) executing the retirement process (PL)
1. Users of the retired system 4. Determine the comEetence required for managing the
2. Users of the systems dependent on the retired system retirement (DM, OE)
S. Identigy other activities needed for managing the retirement 5. Determine budget (PL, DM)
(OE, SA) 6. ...
Preparation
1. Analyze the business objects to be migrated/archived. 5. Further analyze the archiving strategy
For éach type: o 1. Analyze the types of business objects to be archived
1. Define the analysis activities to be performed (OE, (OE,SA)
SM, ,SA) . L 2. Determine technical archive solution (OE, DM, SAR)
2. Identify the roles to perform the analysis activities 1. Identify alternative archiving solutions
3 gﬁéuct the analysis (U) 2. Study feasibility of each solution
1. Dete "P'dn/ = wll}i chdb usiness objects should be 3. Isiglt:lrggrt]e resources required for each archiving
migrated/archive ;
4. Follow-up the analysis (OF) 6. g%ther analyze the dependencies to other systems (SM,
2. Identify the laws and rules to be followed when migrating 1. Identify and analyze the impact on the environment of
and archiving information and data (OE) the system to be fetired
3. For each type of a business object: 2. Inform the stakeholders affected by the retirement
1. Analyze how it should be converted (OE, SA) 7. Determine dates (BF, SM)
1. Identify special cases of business objects (OE, SA) 1. Date when the business objects should be
2. Study existing conversion techniques migrated to the new system
3. Analyze its individual data fields (OE, SA) 2. Date when the system should be retired
4. Determine whether it should be migrated (OE, SA) 8. Identify and analyze changes to be made in the new
5. Create a conversion table (OE, SA) system
6. Create a conversion testing plan (OE) Comment: In order to realize the migration process
4. Determine the overall conversion strategy (DM, OE, SA) 1. Analyze working routines (OE, SA)
1. Manual or automatic approach 2. Determine im%act and consequences of these
2. Estimate resources required for each approach changes (OE. SAR) )
3. Compare the approaches 3. Determine and conduct the changes in the new
4. Determine the approach system (DM, OE)
4. Testthe changes.
Conversion Closedown
1. Develop the automatic conversion method (D) . Close down the system to be retired (SM, ST)
1. Develop scripts 2. Remove the dependencies to the environment (SM, ST)
2. Develop automation processes
2. Test the automatic conversion method (OE, D)
3. Conduct automatic conversion (D)
4. Conduct manual conversion (U)
5. Test the conversion results (U)

man-days for the whole manual conversion. The esésn  operation was estimated to be very low. The altéraa
for manual conversion were then compared to therchiving strategies were to move all the data from
estimates made for the automatic conversion. Théndra and Gliid to LH or to build a completely new
decision was made that most of the objects werbeto archive. Both these alternatives were regardecettob
automatically converted. costly.

The archiving strategy was determined in this plesse = As a next step, one analyzed dependencies to the
well. Here, one investigated (1) how the data shdid interfacing systems. When doing it, one identifizod
archived, (2) the need for accessing it in therijtand (3) analyzed how they were affected by the closurendfd
the effects of archiving it. Together with the laaad and Gliid. The analysis showed that the closure rdit
rules as identified in Activity 2, this informatigrovided imply any major changes and implications to these
feedback for deciding upon the technical archiwiolytion.  systems. The only action that was required wasftarin
The criteria used were technical feasibility anstco their managers about the forthcoming closure. Kinal

The strategy chosen was to let all the data stapne determined the date when the business objeatsds
untouched in Indra and Gliid and just to close tlve = be migrated to the new system and when the oleés)st
systems for update. The cost of having these system should be retired.

Copyright © 2008 SciRes JSEA



6 Eliciting Thgoabout a Retirement Process

It was suspected that the retirement work would lea activity concerned determination of retirement pobj
to some additional changes to be made in the Lieays budget. According to the project leader intervieyede
To identify these changes, one analyzed currenkiwgr to the criticality of retirement projects, it is rye
routines, suggested changes to them and their stipgpo  important to assign substantial resources to ttieneent
system (LH), and determined the impact andproject. Otherwise, one runs the risk that one
consequences of their implementation. For all theunderestimates the project and thereby fails with i
changes identified, one created change requestseartd completion.
them to the team responsible for making changebeo Regarding the missing role, it concerned the rdla o
LH system. System Architect. According to the project leader, this

An example of a major change to be introduced in LHrole is indispensable in all the retirement prajedtiot
was the implementation of the report generators thapnly does this role know the system to be retiretidhso

were used in the Indra and Gliid systems. An exanopl 5| its architectural flaws and deficiencies thabsld not
a minor change was the creation of a certain detd.f  pe migrated to the new system.

All the major and minor changes were tested inltHe

) As a response to these deficiencies, we have dtiéed
system before th€onversion phase started.

budget and risk management activities and $gem
4.3 Conversion Architect role to our model. The modifications are

] marked with the underlined text written in boldtées in
The Converson phase started only after all the tope 1.

preparations had been successfully conducted. fiksta ' '
step, one developed the automatic conversion metho®d.2 Evaluation against Current Standards

including scripts and automation processes. Thithate . . .
In this section, we compare our retirement procesdel

was the_n tested with the purpose of estimating th(\e/vith the standard process models as described, i8][2
conversion time and of assuring a problem fre

conversion. After the tests had been successfabged, e\Nhen doing this, we follow the comparison critdisted

one conducted both the automatic and manuailn Table 1. Except for the criteria concerning tbkes, all
conversion on the day as determined in ActivitnZie ~ the comparison results are outlined in Table 3.
Preparation phase. The results were finally tested to None of the standard process models suggests any

verify a successful conversion. roles to be directly involved in the retirement gees.
Regarding the ISO/IEC standard [3], it only briefly
4.4 Closedown mentions that personnel be trained in retiremetibas.

In the Closedown phase, one closed down the Indra and"he IEEE model [2], on the other hand, mentionseru
Gliid systems and removed their dependencies to thédle, who should be notified about the closure loé t
adjacent systems. The closure in our case imptiatithe ~ System. Within the EXIT project, we have however
users could no longer access information in Indrd a identified nine different roles. These are listedda

Gliid. described in Section 4.
The broad portfolio of the roles identified in tBXIT
5. Evaluation project indicates that the retirement project imesl the

majority of the organizational roles ranging froseu to
various analyst and design roles, to manageriaisrahd
even to support roles. This, in turn, indicates how
complex and comprehensive the retirement process
model is.

As illustrated in Table 3, none of the standardcpes
models includes the activities during which onelyres
the retiring and replacing system. We believe thate

In this section, we make two evaluations. We frgsent
the results of our fifth research method step duvitich
we evaluated our elicited model within FORSAK. We
then evaluate it against the current standarderagnt
process models [2,3].

5.1. Industrial Evaluation

The retirement process model was presented to the Table 3. Our comparison results
project manager responsible for the retirement qutoj
According to her, our model was realistic and illyfu Activities IEEE ISO/IEC  EXIT
reflected the retirement process as performed mwithe - System Analysis _ _ ¥
EXIT project. She has, however, observed three mino o

_ : . . : - Archiving Strategy - + +
deficiencies which she believed were very imporfant o
successful execution of a retirement process. These™ Migration Strategy - - +
concerned adding two new activities to the first -Management of the - + +
retirement phase and adding a new role. adjacent systems

The first new activity dealt with risk management. _retirement planning + + +
According to her, controlling risks was an esséntia .

S _ . ; . - Risk management - - +
activity within the retirement process. Not doing i _
implies a critical business risk by itself. The sed - Conduct archival + * +
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are one of the most important activities within theAlthough, its design is based on only one projétt,
retirement process. They could be compared to thelready may provide a basis for comparing it withrent
requirements specification activities. It is a coomm retirement standard models and for making suggestio
knowledge that non-recognition of the requirementsfor their improvements and extensions. These imar@nts
irrespective of what type of a project it concemges not  and extensions are the following:
lead to successful project results. For this reasem « Extend the retirement process model with the roles
claim that lack of analysis activities is a sewdediciency involved in the retirement process. Given the specific
in the standard process models studied. characteristics of the retirement process, it isalovays
Only the ISO/IEC 15288 standard [4] suggests theobvious who should do what and why. To fully pravid
identification of archiving strategies. None of the support to the organizations, one needs to complirine
standard models proposes migration strategies. uin o retirement process models with the list of roled #reir
opinion, identification of both these strategiesvixy  responsibilities.
important. ldentification of the retirement strateis a « Include analysis of the system to be retired. Only then
must. However, the identification of the migration you may make sure that you have not gotten rid of
strategy should be an option. This is due to tiot #@at  important information.
not all retiring systems undergo migration. We éad, - Extend the retirement process model with the
however, that the inclusion of this strategy in themjgration strategy. This is a way of indicating that a
retirement process model indicates that the reBrém retirement process model is always conducted irag@m
process does not exist in a vacuum. Many timedsgdr  ~ontext.
the retiring systems have to be migrated to otf@m n . proyide clear instructions for how to manage the
replacing systems or other new archiving systems. adjacent systems. This concerns both the adjacent
Only thge ISO/IEC 15288 star)dard [4] briefly menson systems and its users.
that the interfaces to the adjacent systems shoeld - Make suggestions for how to plan a retirement process.

;:r?n_suttlerfed._ Nonetof the 3t?r?d_ard mOdﬁIS ful ggﬁggs hOThis will help the organizations identify the falbverage
€ intertacing systems and their users shou - of retirement and migration activities necessary fo

inconsistencies and problems in their future opemnat is.oL?CI?r?etr::g(vr\::n'agne ng;n tggégtr'r:e r;;g&/?t' It in

Hence, we suggest that the interfacing systemstlzeid yin b Y isk y thi P iVt aga

handling should be highly prioritized in a retiramhe many SErious bUuSINESS rsKs in this very crit Y.
Our next step is to create a generic retirementgs®

process. del. In [5 have elicited another inst f
Both the standard process models studied included t MCd€l- In [5], we have elicited another instance aof
retirement process model. This instance substintial

ﬁ?gdnln%racgl\gﬂ(ra]?r.]gﬂoyrvs(\elsr, gggg Orr]]g{ rg?g\%ﬁmanydiﬁers from the process model elicited herein. Fus
suggestions specific to the retirement planningess. reason, we believe that we are going to meet at grea
None of the standard process models studied indludechallenge when trying to consolidate these two @ssc
risk management. We did not include it either i ou Models. We are however prepared to meet this aiggle
preliminary process model outline. Even if a risk
management is a separate process, we stronglywéelie
that it definitely should be integrated with théinement
process. Retirement and replacement imply manypseri
business risks. Not considering them may jeoparttize [1] V. T. Rajlich and K. H. Bennett (2000), “A stageddel for
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