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Abstract— Migration of legacy systems to more advanced
technologies and platforms is a current issue for amy
software  organizations. = Model-Driven ~ Modernization
combined with Software as a Service delivery modé$ a very
promising approach, which possesses a lot of advages,
including reduced costs, automation of migration ativities and
reuse of system functionality. However, a drawbackf such an
innovative modernization approach is that it lacks mature
software process models to guide its adoption. Thusa
methodology for seamless execution of different migtion and
deployment activities is quite needed. On the othdrand, agile
development methods have been successfully adopted
various projects, which partly or thoroughly use tre
engineering and delivery models exploited in the
modernization process. This paper presents how a geular
methodology for  Model-Driven  Modernization  with
deployment to the Cloud is enriched with agile tealiques to
address different challenging issues. The extendedgile
methodology could be used by organizations which ke
already applied agile software development as welhs by
organizations that plan to introduce it in their work.

Keywords- Cloud computing; Agile Methodology; Moddl-
driven Modernization; Software asa service

l. INTRODUCTION

Cloud computing and Service-Oriented Architecturewith appropriate agile

system, transform the components in high-level rsde
reconfigure these models using the best-practicem f
Model Driven Architecture (MDA), and finally regerate a
modern system.

REMICS (REuse and Migration of legacy systems to
Interoperable Cloud Services) is an EU FP7 resgamgject
with the objective of supporting the modernizatafriegacy
systems to service cloud by providing a model-drive
methodology and tools. REMICS proposes to improve
existing approaches and extend them when needed to
provide a holistic view of software migration ttetvers the
whole process with a methodology, tools, languaged
transformations. The methodology developed in
REMICS project covers the whole life cycle of thggration
process. It proposes a traditional sequential ambroto
software engineering.

Agile methodologies, on the other hand, have been s

ccessfully applied in various contexts, includihg bnes
related to the REMICS project. Thus, the questidn o
whether agile software development can benefit the
modernization process is quite adequate and phatigu
interesting. The aim of the study presented inpiyger is to
propose and describe a particular agile extensionhe
general REMICS methodology. A 5-step approach éslus
specify how the traditional methodology can be dmed
technigues. The new agile

the

(SOA) have recently been recognized as very progisi methodology could be used by organizations, whiakieh

approaches which provide cost-efficient and
services. Migration to the Service Cloud paradignplies

rediabl already applied agile software development as aellby

organizations that wish to introduce agile methimdsheir

transformation of legacy software systems to SOAhwi work.

deployment in the Cloud. Nowadays, the popularitythe
Software as a Service (SaaS) cloud model is groviasy

The rest of the paper is organized as follows. iGe@
presents in more details the REMICS project andtel

The SaaS model reduces the infrastructure costs fegchnologies, and thus describes the context of the
customers and offers flexible license payment setsem modernization methodology. A current state-of-the-af

Despite its numerous advantages, building a Saateray

agile adoption in areas related to REMICS is atsxduided.

from scratch to replace the outdated software of amformation on the general REMICS methodology is

organization might not be a reasonable investmént.
modernization approach based on reusing and integrie
company'’s legacy applications is a better solution.

Model Driven Modernization is a recent approachpsen
aim is to provide automation of most of the migrati

provided in Section 3. Section 4 describes the cgar
followed in the creation of the agile extension.skction 5,
the scrum types that are defined in the new agile
modernization methodology are presented. Sectibriefly
describes how the applicability of the proposedleagi

activites and reuse of legacy functionality. OMG’s REMICS methodology was studied. Finally, Section 7

Architecture Driven ModernizatioDM) provides support
for MDM but is in its earliest stage. They envisiarset of

automated tools that can disassemble a legacy a@ftw
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.  BACKGROUND methodologies for developing service-oriented systehey
The present section covers the background on whigh are mostly based on developing systems from sceatdnot

agile extension for a migration methodology is tedaOn _using a ]egacy system as basis 'for .identifying and
o%e hand, it is the REgMICS project, wt?i%:/h outlinée implementing services. On the other side, in thetexd of

specific context of the modernization approach.ti@nother .REN”CS project, migration tools and methods needéo
hand, it is the available research on agile adoptioareas m@egra}ted W'Fh model-based de\{elopment met_hodse Th
relatéd to this particular modernization approach migration to interoperable cloud infrastructureraaices

some challenges that are not addressed in the nturre
A. The REMICS Project methodologies in a complete way. The state of thesport

The REMICS project promotes a new developmen?howed that for the existing clqud computing pllatfsland
paradigm for migration of legacy systems to theviser cloud deployment model there is no methodology giades
cloud platforms through innovative model-driven developers through the process of selecting teogyoand
technologies. The model-driven approach followedtie ~ Migration to cloud. Additionally, while state ofethart in
project is taking advantage of OMG’s ADM (Architecs- SOA is quite established and covered in literattire,cloud
Driven Modemization [1]), KDM (Knowledge Discovery design patterns are more an ad-hoc knowledge tiflatas
Metamodel [2]), SoaML (Service-oriented architeetur 0 be studied. Existing approaches and methods for
Modeling Language [3]) and UML profiles. The baseli transforming a legacy system into a cloud compatilystem
concept is the ADM by OMG. In this concept thehave some shortcomings in the way they treat
modernization starts with the extraction of thehitazture of ~ interoperability, reliability, scalability, configability or
the legacy application. Having this architecturabdel ~ Multi-tenancy. Therefore, a comprehensive processeinis
facilitates the analysis of the source systemidaetification ~ Needed, which helps organizations improve theihrigal
of the best ways for its modernization and the ipomation ~ Know-how required for successful migration of their
of MDE technologies for generating the target syst&he  Software.
project int_ends to significantly enhance thi_s g'enprocess B. Agile Adoption
by proposing a set of advanced technologies fdriteture
recovery and migration, including innovative teclugies
such as Model-Driven Interoperability and
Models@Runtime. Model-Driven Interoperability isaher
new domain, which builds on top of long historydata and

service interoperability. Semi-automated methods #ssist to tr][e tradlitional(jwe}:jerlfall (;ie\{[elgpm_el:nt mﬁ:hgdbe -'E“VYO
users to handle interoperability issues betweevicesr are most popular and widely adopted agile methods Ghane
also addressed in REMICS. development community are Scrum [7] and Extreme

The REMICS project includes extending KDM and Programming (XP) [8]. While Scrum provides a franoekv

SoaML to cover concepts related to the migratiorS@A for managing and organizing agile projects, XP udes

and Cloud computing paradigms. Software as a Servicpyactices that are more tephnologically orientedisurp_ports
(SaaS) is one of the delivery models of Cloud caingu different development activities such as prograngnioode

whose popularity and usage is growing rapidly ie tacent integration and testing. The two methods, as vl aybrid

years. The SaaS cloud model provides advantagesotor between them, are used in more than two thirdsefagile

software providers and users. The SaaS deliveryeinaks proj,ilects sdurveyed l_le Versti;])né)ne in d20tllh[9_]. bei
a multitenant architecture where a single appbcatis owadays, agiié methods and techniques are being

delivered to millions of users through Internetvesers. The widely adapt_ed and s.uccessfully applied in maW”‘m.
advantages offered for the SaaS end user is thtdlling anq application dom{;uns, where they are com_blnetd i
software is avoided and complex software and harelwa Varety of technologies and platforms, including .‘MG.
requirements can be rapidly fulfilled. In additi@nd users Driven Development (MDD), Mod.eI-Drlven Mode_rm;amo
do not require upfront licensing and can choose rgmo (MDM), SOA .and Cloud computing. The combination Qf
different payment schemas. Organizations that cfi#tware MDD an(_j agile software developmerjt (known as Agile
minimize their support costs and initial investnserity Model-Driven Development (AMDD)), is the most bréad
outsourcing hardware and software provision andesearched anq used among the four technologlemmetm .
maintenance to the SaaS provider. The provider a#SS aboye. A review Of. existing AMDD methodologJes IS
software takes care of the security, availabilitpda available by Matinnejad [10], Picek [11] and Marteae

performance of the software because they are ingehaf [12]. Although there are many existing SOA methognli.s,
the deployment of the system only few methodologies were found to be specificall

A drawback of such a Modernization approach thasus S0Ncerned with incorporating agile software develept.
so many innovative technologies is that it lackstura SOMe to mention here are: ,
software process models to guide their adoptiorusTta + the Agile Service-Oriented Process (ASOP)
methodology for seamless integration and executién presented in [13];
different migration and deployment activities istguneeded. * the Xplus framework process model proposed
A report on the state of the art on Service Clotigration by Shin and Kim [14];
methodologies [4] showed that while there are sdver

Agile development has been on the cutting edgeotf b
software industry and research for a decade. Byteshiag
time-to-market and responding to the changing requénts
of the business, agile approaches are reasonablaative
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» the combination of Rational Unified Process A. Reguirements and Feasibility Activity Area

(RUP) to exploit SOA and a detailed |5 the requirements and feasibility activity area the
development life cycle based on Agile Unified migration requirements for the system are gatheretithe

Process (AUP) [15]; main components of the solution and their impleraor

+ and the Continuous SCRUM [16]. strategy are identified. The purpose is not an esie

The later uses a triple-sprint-overlap pattern aothe  description of all requirements of the source systeut the
additional best engineering practices in order usta@n a description of the requirements that will requiselopment
weekly release cycle of a SaaS and PaaS basedaseftweffort and will be used as a basis for the valatatof the
system. There are few methodologies, which combgile  system. Feasibility analysis is needed since inigrated
software development with both MDD and SOA. Thesystem not all the parts are equally reusableomescases
mScrum4SOSR is one such methodology, proposed hyie best way to reuse a component may be to wriapdther
Chung et al [17]. The methodology extends Scrumhwit cases to reengineer, or to replace it with an patesne, or

UML modeling and XP techniques in order to provideto implement it from scratch, etc.

comprehensive service-oriented software

reengingeri

The main activities that are included in teguirements

process model. Another similar approach is the Node and feasibility activity area are the following:

driven Rapid Development Architecture (SMRDA) - an
iterative development approach which unifies SOAd an

MDD in order to enhance the efficiency of the depehent
efforts and the reusability of the developed sewild 8].

Based on the conducted review we could claim thexiet
is no agile methodology in the literature whictsjgcifically
concerned with model-driven  modernization
deployment on the service cloud. However, agilehods as
Scrum and XP have been examined,
successfully applied in areas, closely relatechéoREMICS
project.

I1l.  GENERAL REMICSMIGRATION METHODOLOGY

The migration of software systems to
infrastructures can be viewed from two differentspectives

with

combined ang.

» Describe the system;

* Apply techniques to evaluate feasibility;

e Identify actors;

» Identify additional requirements and specify new
requirements in UML diagrams;
Establish validation criteria; and
Elaborate glossary.

Recover Activity Area

The purpose of theecover activity area is the recovery
of the knowledge from those legacy componentsdhang
the feasibility analysis has been pointed as cateldto be
reengineered. The use of recover methods and teitls

cloud provide the application model of the legacy systamvell as

information on the requirements and the testingguares

- business and technology. The business dimensson i} the migrated code. The system knowledge isvered in

focussed on the migration of the system to supgpercloud
business models and usually involves additionattional
requirements in order to provide implementationchtifud
related support activities such as billing and lisgtion. The
technology dimension is focussed on the migratibrihe
system so it is able to run in the new cloud emrinent,
taking advantage of the new technologies withodiragltoo
much additional functionality. It usually involvew non-
functional requirements over the legacy systemwels as
few functional requirements.

In general, REMICS migration methodology is focused

KDM format from which UML system models and
requirements specification in Requirement Spedifica
Language (RSL) are generated. The following adgtivitire
part of therecover activity area:

* Collect the code;

* Recover system knowledge;

* Refine system knowledge;

» Generate system model;

» Generate system requirement; and

* Recover application testing.

mainly in the evolution of the technology modelefdare 7 Migrate Activity Area

activity areas defined in the REMICS methodologyich
cover the full life cycle of a legacy system Modeation to
the Cloud. Fig. 1 depicts the main activity areesols and
techniques in REMICS project support all but the ofithe
activity areas. Only the withdrawal does not reeespecial
support. For the purpose of the study presentéaisrpaper,
a brief description of the activity areas with t@mposing
activities is presented in the sections below. They the
basis on which agile extension will be specifiedor®
detailed information of the methodology is avaitabi [19].

Requirements X 3 Contrel and
Rec
and Feasibility ecover Nigrate Validate Supanise Withdraw

Interoperability

Figure 1. REMICS activity areas
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In the migrate activity area the target system is defined
and implemented using the elements identified dutime
requirement and recover phases. This includes #iso
design and implementation of the components necefsa
the SaaS application and the development of theicger
oriented architecture. The component SOA modebéeduo
define the deployment model of the system. Theayepént
model contains the identification of the locatioh the
different components distributed in the cloud. Wiefining
this deployment model, it is also necessary to take
account possible constrains (organizational, lexa),

The activities that are included the migrate activity
area are:

» Complete definition of system requirement;

» Definition of service architecture;
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» Definition of cloud architecture;

* Implementation design;

e Generate code stubs of the system; and
e« Complete the code.

Validation Activity Area
The purpose of thealidation activity area is to define

D.

IV. AGILE EXTENSIONTO THE MIGRATION
METHODOLOGY

The extension of the general REMICS migration
methodology with agile techniques follows a 7-steps
approach - identify, analyze, select, define, fdizea
evaluate and adapt. The first 5 steps, in whichiial agile
methodology is defined, are described in detailsthia

testing strategy to verify that the migrated systeny,owing subsections. The applicability of the tial
implements the requirements identified and that th‘?nethodology is studied in the evaluation step aad i

components (including those not reengineered) andces
work properly. This validation phase includes natlyo
functional validation but what is more importantpna
functional validation, especially performance, abllity and
security. In the case of cloud computing applicaichese
three aspects must be stressed on. Testing pra&sedue
defined depending on the specifics of the appboatnd
particular system requirements.

The following activities are part of thalidation activity
area:

« Define testing infrastructure;

« |dentify and refine requirements to be tested;

* Generate acceptance testing;

< Import models elements to be tested;

« Define testing procedures; and

* Implement testing strategy.

E. Supervise Activity Area
The supervise activity area provides elements to monitor
and control the performance of the system whenogepl in
the Cloud and to modify that performance. A compeay
monitor constantly the performance of the applaatnce it
has been provisioned as a service, so it can beoirag in
performance, reliability and resources used. Asl,whEe
system can be supervised of possible degradations.

Activities included in the supervision process are:

« |dentify monitoring procedures;

* Implement monitoring procedures;

¢ Monitor the performance of the system in the cloud;

¢ Detect deviations;

» Perform corrective actions; and

*  Monitor corrective actions.

F. Interoperability Activity Area
The interoperability activity area provides tools that
solve interoperability problems with 3rd part prbets or
any external components and services. Interopésaksl a
crosscutting activity to the general methodologgt theals
with the interoperability issues that affect Sad@&a the
other activity areas.
Activities  for
following:
« |dentify interoperability problems/scenarios;
« Define interoperability related requirements;
« Perform interoperability analysis;
¢ Implement interoperability components ; and
e Interoperability monitoring.

performing interoperability are the

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-280-6

presented in the following section. As a last stépthe
approach, further enhancements of the initial nology
are suggested based on the output of the evalustépn The
adaptation step is subject to future research.

A. ldentify and Analyze

The identification and analysis of agile methods an
techniques in the context of our study was conduiztewo
consecutive phases. During the first phase, thiectges of
all related fields, incl. MDD, SOA, Cloud computirand
Software modernization, were extracted, analyzed an
synthesized through a systematic literature reVi2®}. In
the second phase various agile techniques wereiatedl
through the Delphi method in terms of their potanto
overcome the extracted challenges.

The systematic review covered total of 84 artickesich
were either describing the current state of reseamad
practice in any of the above mentioned four reldiglds or
were identifying and discussing the challengesehe®as
possess to both academia and industry. The ful t#fthese
articles were thoroughly examined in order to ecttrall
relevant challenges. The extracted challenges Vether
consolidated into total of 52 challenges and soirt¢al two
categories organizational and technical challenge
Organizational challenges included process-oriensed
people-oriented challenges from all levels of thgaaization
(e.g. competence acquisition, process reengineering
addressing external dependencies, etc.), while niegh
challenges included design, implementation, vexifan and
deployment challenges, and thus were mostly prodadt
technology-oriented. Among the most cited orgaiorat
challenges in the MDD field are the lack of mattwels,
integrated development environments and off-théfshe
infrastructure, competence acquisition and relianicenigh
level models. Popular technical challenges for SOA
applications are service design, addressing sgcurit
interoperability and other quality aspects and ingst
services. In the Cloud computing field, among thestited
challenges are trust, security and privacy, externa
dependencies and vendor lock-ins. Common technical
challenges faced during software modernizatioreaseiring
behavioral equivalence and extracting businesgestuhical
knowledge from legacy systems. A thorough analgtithe
extracted challenges and their implication to agidétware
development could be found in our previous workis22].

During the second phase, various agile techniquae w
evaluated for their potential to address the chghs,
extracted by the review process. These agile tgalesiwere
taken from Scrum and XP agile development methdts.
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methodology used to evaluate these techniques has tB. Select

Delphi method. More specifically, the Pfeiffer'sréle step During the selection step, a set of techniques go b
process was followed [23]. During the recommendesi®p,  jyciuded in the initial methodology is identifieds well,

a panel of experts (with an average of 9 years @hb (ochnjques that are a subject to modification aresen. The
academic and industrial - experience in agile so#wargglaction of the initial set of techniques is gdidey the
development) was asked to review the list of em@C ninciple of incremental methodology design [24jcarding
challenges and recommend agile techniques basetﬂ]a)n to which easy to apply techniques are included Ha t
challenges they could address. In the evaluati@p,s&  peginning while more challenging techniques areeddd
consolidated list of recommended agile techniquas $ent  jieratively. The other two criteria, which are usedselect

to each expert to further evaluate the relevancea(dive-  4gije techniques for the initial methodology, aaken from
point rating scale) of all techniques in regarallcextracted  ha context of the study. The first one is thengtof the
challenges. Finally, during the consensus phase thygile technique from the sorted list created in phevious
consolidated list, together with the experts’ rgiiwas sent  gion  Some techniques were selected because they we
once again in order to discuss big Q|fferencesatmgs and suggested to improve the general REMICS methodolygy
gain consensus. In result, a sorted list of reconueé agile o industry partners who have been involved ifiecift
techniques was created based on the number okobeB  oiect case studies. As a result, fourteen tecisicput of

they could address. This list is shown in Table 1. _ twenty three are included in the initial agile nwthlogy.
As seen from Table 1, the agile techniques with the

highest rating were Small releases, Planning gams a C. Define

Whole team from XP, and Sprints, Cross-functiomants During the define step, the new agile methodology i
and Sprint planning meeting from Scrum. Among thespecified. As well, the techniques which are medifio suit
arguments for this were receiving feedback quicklythe requirements of the migration process and éve ones
increasing responsiveness to change, building temst  are described. The agile REMICS methodology propase
Conﬁdence, enhanced CO"aboration, clarificatioh team particu]ar imp]ementation of Scrum meth0d0|ogy ram'ge
responsibilities and service ownership, early esital of  projects. It is based on the so-called Type-C SCHR5] in
quality concerns, effective acquisition of competes and  which a number of integrated overlapping scrums are
expertise, early delivery of customer value, ancyn@ore  executed. The methodology has been adjusted for the
[21-22]. Other agile techniques, which were alsghlyi  characteristics of the REMICS project by defininguanber
recommended by the experts, were Pair programmm a of Modernization Scrum types. For each of thesegyphe
Continuous integration from XP, and Product andirpr main Scrum techniques have been modified in tHeviahg
backlogs. way:

e Modernization sprints — a number of Sprint types

TABLE Y CALLENGES THEY ARE EXPECTED To ADDRERS. with particular activities depending on REMICS
activity areas;
Agile technique ad dr;\'susrggirhgf"enges »  Modernization product backlogs — each sprint type
Extreme programming (XP) has a corresponding product backlog. Hreduct
Small releases 33 owner manages different Product backlog types; and
Planning game 29 * Modernization teams - differericrum team types
Whole team 29 are associated with each Sprint type depending on
Pair programming 26 the required skills for particular sprint type. Tea
%222::3;51 gig{gg‘;’;m 2231 are self-organizing but with a certain degree of
System metaphor 14 specialization (whlch is in contrast to generalstr _
Collective code ownership 12 teams) due to the diverse and not so common skills
Refactoring 9 needed for activities in the Sprint types. The 8tru
Simple design 7 team types integrate tivghole team technique of XP
Coding standards 6 as well. Teams are (preferably) collocated and a
i Scrum business expert or a customer is part of the team.
Sprint ___ 38 In addition to the Scrum types, there are a coaphile
Cross-functional teams 35 development techniques that have been adjustecthfor
Sprint planning meeting 33 extensively used model-driven engineering actisiiie the
Product backlog 26 REMICS project:
Sprint backlo 26 :
Pfoduct ownegr 17 * Modeling by two - based on thmir programming
Daily scrum 16 technique of XP the modeling by two is done by two
Scrum master 13 people with different roles who work simultaneously
Scrum of scrum__ 11 on one model in order to exchange, analyze and
Sprint review meeting 11 synthesize knowledge in models better, faster and
Sprint retrospective 7 .
Sprint burn down chart 4 more easily

Copyright (c) IARIA, 2013.
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« Pair modeling - two analysts work together on apossible life cycles of a Modernization projectwhich the

model;

» Collective model ownership - created models are
continuously integrated in a common code base; and
e Continuous modeling - models are collectively

owned by the whole team.

To make the agile REMICS methodology more effegtive

a new technique called Shifting team membeas been
added to the set of agile techniques. A team memioses
among teams in different sprint types. When a nprins
begins, (s)he shifts to another team where the teamber
plays the same or similar role.

D. Formalize
The methodology is formally specified using theijis#®

five scrum types are executed.

Scrum initiation
or
scrum initialization T

Sprint

T REMICS agtivityarea | agile \
{ Agile ©oory SRS Tashnigues i
Techniques Iiteroperability ‘activity “/
\ 5 area S

|

if scrum initialization

Figure 2. Scrum type

Each project scrum starts with Initiation projectivty,

Process Framework (EPF). EPF [26] is an open soUrGghich consists of four activities that are perfodmas
solution that implements the SPEM modelling languag gessions and meetings with the whole project team:

SPEM (Software process engineering meta-model) i3]
specification from the OMG that addresses the statised
definition of software development methodologieghed
tools can latterly automatically process such djpations
for different purposes. The agile methodology isdabon the

general REMICS methodology so they are specified in

different packages in which activities refer toteather.
In addition to EPF, the agile REMICS methodologyl wi

» Goals of migration;
Describe the system;
*  Apply techniques to evaluate feasibility;
» Identify actors and initial scrum teams; and

components for implementation;
The output of the activity is the project produetcklog

be implemented in the language proposed in the omvith prioritized components and implementationtstyées.
FACESEM RFP by the SEMAT working group [28]. Both A. Requirements scrum

options for specification of REMICS methodology wike
compared and the end of the project will
recommendations for using each one.

V. SCRUMTYPES

. . , SC
The section describes the five scrum types of the

proposed initial agile REMICS methodology. To aafre
extend they conform to the activity areas of theegal
REMICS methodology. The interoperability activitiese
added to the related scrum types. Fig. 2 preséetdasic
components of the scrum types. The activities fritra
activity areas of the initial REMICS methodology qresent
in each scrum type. They are modified appropriately
introduce different agile techniques e.g. modellmg two
technique is applied in refine system knowledgeaviagt
during the recovery scrum. A set of new activitesupport

agile techniques, such as sprint backlogs and tspri

retrospective, are added in each scrum type. Aietivithat
don’t support iterative execution in sprints andveeas
preconditions for execution of other activities geghered in
the so called initiation or initialization activityfhe initiation
activity is executed just ones in the beginningpafticular
scrum, while the initialization activity might beegformed
several times in a scrum e.g. each time a new coemids
to be recovered or migrated.

The presentation here outlines only the major #igts/of
the respective sprint types and how the identifagile
techniques are applied. A detailed information of t
methodology with activity inputs and outputs, madeation
team roles and support materials is available ifinal
REMICS project report [29]. The last subsectioncdsses

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-280-6

give the

requirements identification and specification. Aellwthe
scrum handles requirements that address interadfigrab
issues. There are two main activities in the regoents
rum:

* Requirements scrum initiation; and

» Requirements sprints.

The requirements scrum initiation activity is hahdthe
beginning of the scrum and has two activities wtdoh new
with regard to the general REMICS methodology:

* Prepare and demo product backlog for requirements

scrum; and
» Define general deployment model.
Requirements sprints are one or more sprints esdcut
after the initiation activity. Each requirementgisp starts

jvith a planning meeting and ends with a retrospectis

well, it contains related activities from the gealer
Requirements and Feasibility activity area and
interoperability requirements identification anaksification.
The Modelling by two technique is applied for reguients
identification and specification when an analystd aa
business expert work together on new
specification using UML.

B. Recovery scrum

The recovery scrum contains activities for recovgmf
the system requirements from the existing codéeiegacy
application. There are two main activities in tleavery
scrum:

* Recovery initialization; and
* Recovery sprints.

Prepare the project product backlog and prioritise

The requirements scrum contains activities for new

requirements
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The recovery initialization activity is held evetime « Integration and validation sprints.
when the recovery of a particular component startse The initialization activity is performed in the beging
initialization contains three activities: of the integration and validation scrum and eacteta part
» Collect the code; of a new component is migrated. Integration anddatibn
* Recover system knowledge; and scrum initialization contains three activities:
e Prepare and demo product backlog for the <+ Define testing infrastructure;
component which is to be recovered. ¢ Identify and refine requirements to be tested; and
There are a number of recovery sprints that argecar e Create and demo product backlog for the scrum.
after the recovery initialization. The sprints staith a sprint After the initialization activity, a number of irgetion

planning meeting. At the end of the sprints, aosgiective and validation sprints for a particular component a
meeting and a demo are performed. The activitiesh&én executed. The activities from the general validatitivity
recovery sprints are executed iteratively and donta area are included in the integration and validasiprints. A
refinement of system knowledge, generation of syste new integration activity is added since the valmfatis
models and requirements in RSL and recovery ofiggin ~ performed incrementally.
testing. To support the iterative execution, thehtéque of i
continuous modelling and collective model ownersaip ~ E- Control and Supervise Scrum
applied. The system knowledge refinement and system The control and supervise scrum contains activifis
modeling are performed together with a businesem»gnd monitoring of the deployed system. It starts whiea first
a developer. release of the system is deployed in the Cloudrélbee two
L main activities in the control and supervise scrum:

C. Migration scrum e Control and supervise initialization; and

The migration scrum contains activities for devehepnt «  Control and supervise sprint.
of all the system components depending on their The initialization activity is performed every tinaenew
implementation strategies — wrapped, recovered @&l release is deployed since the monitoring procedumay
components. Migration starts when a specificatidnao vary from one release to another. Control and sigeer
component is ready- either of a new component or ijtialization contains two activities:

recovered one. ) o . « Identify monitoring procedures; and
There are two main activities in the migration seru *  Prepare the control and supervise product backlog.
*  Migration initialization; and After the initialization, there might be one or raaprints
* Migration sprints. to monitor the running system, detect deviations emrrect

The migration initialization activity is executed the  them. When a deviation is identified, it is added the
beginning of each new component that is to be edra product backlog to be corrected in some of theofalhg

Migration initialization contains three activities: sprints. The control and supervise sprints conttie
+ Prepare and demo product backlog for migrationactivities from the corresponding activity areatie general
scrum;, REMICS methodology as well as monitoring of
e Componentization of UML or RSL models; interoperability.

» Definition of overall cloud architecture. .

One or more migration sprints are executed after thF Life Cycle
initialization activity. Migration sprints contaie activities A possible life cycle of a modernization projectwhich
of the general REMICS migration activity area, the five scrum types are executed is shown on Eigumhe
interoperability analysis and interoperability campnts scrums are overlapping and executed in parallel nwhe
implementation. As during the migration there areoaple  possible. The main point is to have releases as s
of activities, involving knowledge from various iovative ~ possible and to provide continuous and early feekliby a
and complex areas (e.g. definition of service afmicc nhumber of sprints. The figure shows one particlifecycle,
architectures), a pairing with a team member teghmiis however, depending on the project size and staffing
suggested. The common for all sprints planning andpossibilities there might be different arrangemeotsthe
retrospective activities are also included in thigration  scrums and sprints. For example, the scrums might b
sprints. Testing activities of an isolated partref system is  executed successively instead of simultaneousghesn in
added in the migration sprint so that the demotestra the figure. As well, the sprints inside each scroam be

increment of the system is verified. executed in parallel, if there are more than oramte of
. N particular type dedicated to the project.
D. Integration and Validation Scrum There are forward relations between the scrumseds w

During the integration and validation scrum, thgmaied as backward relations e.g. if during a migrationrgmew
parts of the system are integrated and validatativiaes of ~ requirements emerge they will be part of some @& th
the new functionality are performed. Regressionirtgsis  subsequent requirements sprints; problems founhgitine
also part of the validation activities. There anotmain integration and validation sprint will be handledridg the
activities in the integration and validation scrum: new migration sprints, etc. The project ends witspant of

« Integration and validation scrum initialization;dan  the control and supervise scrum.
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initiation
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Recovery scrum

Migration scrum "\

Integration and validation scrum

Control and supervise scrum

project duration

Figure 3. Project life cycle with Modernization scrums

VI.  APPLICATION

As part of the evaluation step, the applicabilifytioe
proposed agile REMICS methodology was studied in tw
ways. First, a questionnaire was sent to all offtue case
study providers participating in the project. Thourf case
studies differ in business domains and technologsesl in
their legacy systems. A representative of each stasly was

the industry is facing urgent need for modernizatiof
outdated software system. Along with that, the penity of
SaaS application is growing fast. The SaaS cloudieno
provides advantages for both software providers w@sefs.
By introducing agile approaches to the developrnoé@aaS
applications their numerous advantages could befioé
for software organizations.

In the current paper, an approach for extensiora of
particular methodology for model-driven migratiohegacy
systems to the Service Cloud is proposed. The sitfise
suggested approach describe how agile practices and
techniques have been identified, analyzed, seledifihed
and evaluated to enrich the REMICS project methagiol
with appropriate techniques. The agile extensionthaf
methodology further addresses challenges of the
modernization process and provides support for
organizations to move their legacy systems to SaaS
applications following the agile development prpies. The
new methodology is evaluated in industry case stuih two
ways. Firstly, a questionnaire of the applicabilily agile
practices was conducted with the providers of foase

asked to answer questions on whether particu]afe agistudies. Their eXpert Opinion was considered toluawa

technique is applicable to his/her case study anevhat
extent. In addition, for each technique it was Edadvhy it
is not applicable and what problems it could adsris
applied. The information gathered in the questienas
supposed to give insight on characteristics of gaofect as
well as specifics of the general modernization esscthat
affect application of the agile REMICS methodologil.the
responders has stated moderately or very familithir poth

applicability of the methodology in different midgian
project settings. Secondly, the agile REMICS metihmgly
was applied in one case study for three monthsre@tly,
the results of the application are analyzed. Piehlny
results showed that most of the agile techniquese we
successfully applied, but some adjustments nedx tone.
As a last step of the proposed approach for exienef
REMICS modernisation methodology, the proposedeagil

Scrum and XP methods so their judgment could bénethodology will be further improved based on thedback

considered adequate. The overall results showedartbst of
the suggested agile techniques are applicablesifotlr case
study projects. There were no major issues, coresidby
the case study providers, which could prevent tlopgsed
agile techniques from applying in their projects.

As a second way for evaluation of the methodolagy,
was applied in one of the case study projects. asethe
responses of the questionnaire of agile practippicability
and further interviews with the providers of theeatudy, a
customized agile methodology was specified andayeypl in
the project. Since a pilot functionality of the é&y system
was chosen for migration, there was only one tedmo w
executed all of the scrums. The agile REMICS mettomgl/
was applied for three months with two-week-longirgpr
Currently, the results of the application are wddi
Satisfaction of the applied techniques is surveyeul
suggestions for improvements are gathered. Predimin
results showed that most of the agile techniquese we
successfully applied, but some adjustments werealatee
Based on the feedback provided by case study mpvite
proposed agile methodology will be further improved

VIl.  CONCLUSION
Some of the benefits of using agile methods inverk
development projects are decreased time-to-mark

minimized risk of project failure and growing caidince
and satisfaction of project stakeholders. In thesent years,

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-280-6

provided by case study provider.
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