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ABSTRACT

A detailed literature review revealed that, mosttlef organizations develop their projects and éatsat
software engineering activities using in-house distaed methods. There are discrete referencesen t
literature on application of broad based scientifiethods in designing and developing process clitgadnd
maturity models by software organizations. Docuraoh and extent of adherence to a well defined
organized scientific method plays a major role tandardizing the systems. Capability Maturity Model
Integration (CMMI) is a recognized model for pramigl process maturity and capability in managing the
software engineering activities. Further, the aoéalevelopment of process models for optimizationd a
implementation of thrust areas were not given diendon by researchers. To address above issues, w
made an attempt in this study (i) to review theeakto which software organization make use ofveafe
process capability models, (ii) to develop an oizraah software process modeling and (iii) to evadug
performance through a case study conducted in anddstry developing E-learning maturity models and
to arrive at optimized model for E-Learning thrastas. The basis for above work is drawn by compari
the existing methods and tools used, with inteomati models. The major contribution of present wisrk
that, the proposed process capability model withkd® organizations to follow broad based scientific
methods for pre modeling their software activitee®l will also enable them to form levels that resul
bench mark approach for E-Learning modules.
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1. INTRODUCTION proposition, most of the organization invest langeney
and time, not much knowledged about the returnhef

The challenges facing most of the software indestri investments. Standards have to b formed for bench
is in the areas of developing complex softwareesyst marking. These bench marks help in assessing the
Many organizations, no doubt focus their activities  organizational capability. The outcome of such a
this directions, however consider the involvediatives developed model is expected to be repeatable and
in isolation, rather than providing a deeper arialys dependable through rigorous software development
the same, through a systems approach. The saientifiprocess and project management activities. In it
way is, to concentrate on holistic approaches fogusn above, we made an attempt in the present workrigeegu
best systems than on individual practices. This isthe software practices adopted by software compatoe
achieved through understanding the basic aspects tapply the CMMI Institute (formerly Software
incrementally improving the overall capability, sn  Engineering Institution (SEI)) maturity questiomeaio
these installations normally need to choose thgeaf gather data, to document the same and finally ¢pgse
possible areas needing improvement. Ignoring thisCapability Maturity Model Integration to set var®ou
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levels or bench marks. As organization implememt th
proposed maturity model and move up in the levbksy
improve cabablity. An important outcome of our a@mh

is that, the institutions explicitly understand wiizey are
doing and when they are doing. The advantage oingov
through level by level is that, they can focus mprioved
and refined developments.

2. LITERATURE REVIEW

Alyahya et al. (2012) made extensive studies on
impact of CMMI based process maturity levels. Thaye
touched upon productivity and discontinuity of scah
their work. Dadhich (2012) publishes their resubis
traditional software development process. Theiwultes

assessed for maturity levels are selected for sasty

for a detailed investigation and their activities aoted
down over a period of time. Their actual software
development processes are critically analysed. If
required, the concerned staff are interviewed ttheya
information. It may be noted that the questionnéréeo

be based on the highest capability level of the pamy.

3.1. Software Maturity L evel

While assessing the optimal process model the
software maturity level plays an important role.tiviay
level is a predefined evolutionary plateau aimingaa
matured software process. Each level plays a basis
the next level. The maturity levels are closely reeeted
with process areas. There are 5 maturity levels and

opened a new approach for CMMI. Hwang and Yeomdesignated through 1 to 5. The maturity levels are
(2009) made extensive analysis on relationship @mon evaluated by the achievements of specific genesidsy

ISO/IEC 15504 CMMI models. Kelemeet al. (2010)

published their results on process based unificatd

process-oriented software quality approaches tdifgua
the results of CMMI approach in various software
organization. Yucalar and Erdogan (2009) develoaed
novel questionnaire method for CMMI level 2 matyrit
assessment. The compiling of the same resulted in

basis for CMMI model generation. They have touched

upon the version, method definition and documeaorati
Habib et al. (2008) developed a novel method of
blending six-sigma and CMMI to accelerate the psece
improvement in SMES. Extensive work was also regubrt
by various authors in the areas of benefits of CMMI
development of software tools, CMMI-DEV models,
Maturity levels, capability levels, reliability ts of SEI-
Maturity Questionnaire, choose process improvements

3. PRESENT WORK

The present work is divided into the following step

Step 1: Consists of identifying the thrust processas

by collecting relevant materials and making a

comparative study among the areas.
Step 2: Consists of designing an optimal procesdemno

integrating the thrust process arrived in above

step.
Step 3: Consists of implementing the proposed madel

characteristic of each set of process arBas ().
3.1.1. Maturity Level 1

This is an initial level. Here the processes awlys
adhoc. There are no stable working environmentse He
the success depends on the concerned people aot not

e process.

3.1.2. Maturity Level 2

It is a managed level. Here the processes are guiann
performed and measured.

3.1.3. Maturity Level 3

Here the process are well characterized, defined an
understood. They are defined through standards.

3.1.4. Maturity Level 4

It is a quantitatively managed maturity level. \ais
sub processes which significantly control the olNera
process, are selected. The selected sub processes a
controlled using statistical techniques.

3.1.5. Maturity Level 5

This is the highest level dealing with optimal pees.
The process are continuously improved based on
quantitative estimates of the reasons for variation

the organization and making validation of the same. inherent with the process.

The identification of thrust process under stel, i

normally made either by survey research or by cas

Unless the lower levels are given due consideration

dhe higher levels cannot have good chance of sacces

study research. Survey research is the process of While maturity levels relate to predefined paramste

obtaining information through questionnaire
gathering information about software
implementation. In case study research a few compan
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and there is yet another important aspect called asbility
process level, which describes the organizations capahibtgtive

to a process area as described in various maleviis.
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Fig. 1. CMMI framework

3.2. Capability Level
The major levels 0 to 5 are described as showmbelo
3.2.1. Capability Level 0

It is an incomplete capability level. Here the mss
is partly performed or not performed. No definedilgo
exists here.

3.2.2. Capability Level 1

This level takes care of what is left over in legel
The performance in this level may not be stable raag

projects, to achieve a given purpose. The coseddb
and quality are considered in this level.

3.2.4. Capability Level 3

It is a defined process capacity level, which itota
made for the organizations and set processes angord
to their guidelines.

3.2.5. Capability Level 4

This is a quantitatively managed level. Since,
normally the latest CMMI calls for capability levél
this level 4 forms a sound basis for capabilityele§.

not meet specific on process improvements. An amounThe process in this level 4 are controlled usirgistical

of uncertainity exists in this level.

3.2.3. Capability Level 2

It is a managed capability level, which is planned,

quantitative techniques.
3.2.6. Capability Level 5

This levels aims at optimizing. This is a process

performed, monitored and controlled for individual capability level which is quantitatively managedproved.
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It mainly focuses on continuosly improving process 5. DISCUSSION
performance through innovative improvement. This
Capablllty level is used in the latest version bfNI. . The present work provides for academics dea"ng

The appraisal of an organization using standard CMM

method will reach a particular level of maturityhem it has
met all the objectives of the required maturityelev

33. Case Study Applied to E-Learning
Developing Softwar e Or ganizations

To illustrate the processing evaluation for optatian
and implementation, a case study of E-learning Idpirey
software organization is chosen. The developedegrag
intended to meet the following outcomes:

with E-leaning software development models and an
accepted frame work to fix for, long term
institutional planning

The present work offers a unifying frame work for
E-learning software development projects, which the
conventional methods do not provide

The proposed model quickly shows the ways of
organizing the diverse collection of ideas and help
individual organization an informal self assessment

process capability model is distributed within the
organization.
information for process capability evaluations. &ha
3 consists of dissemination of validated E-learning
process capability model for self assessment.

order, the first observation is that, the preserdath
assists overall easy comparision between the select
departments. It is also possible to compare ind&fd

* To make the present work effective, the practices a
organized according to process areas of Maturity
Levels upto 5

The major contribution of the present work lies, in
proposing a tailored and optimized maturity model,
which provides for (1) Learning from the applicatio
of process maturity models for E-Learning software
development modules, (2) Evaluation and
implementation of process maturity models, (3) A
detailed understanding of maturity levels and the
matching capability levels, (4) Uniform frame work
among organizations dealing with similar software
activities and (5) Institutional self assessment

A validated model

A detailed evaluation of E-learning process
capability for each participating institution .
A summary of E-learning capability across all the
participating institutions

This is achieved in 3 phases. In phase 1, the

Phase 2 consists of collecting the

When above steps are implemented as per the phased

6. CONCLUSION

practices and also the general trends. With thesaése . I L
we will be able to make a systematic weakness and '€ major contribution of the present work lies, in
strength analysis and evaluate the software procesBfOPOSing a capability maturity model integratiorich

maturity and capability practice by different E-beiag
software project performed in different departments
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provides for (1) Learning from the application @bpess
maturity models, (2) evaluation and implementatain
process maturity models, (3) a detailed understandf
maturity levels and the matching capability level)
S ) accepted frame work to fix long term institutional
The presentation in this study touches the issties 0pjanning (5) uniform frame work among organizations
learning from the application of process maturity dealing with similar software activites and (6)

models for optimal solution ) Institutional self assessment.
The proposed method of evaluation and

implementation of process maturity model has an
edge over the existing methods, in the sense ltleat t
proposed method offers a road map for softwareAlyahya, M.,R. Ahmad and S.P. Lee, 2012. Impact of
organizations looking for improving their E-leargin CMMI-based process maturity levels on effort,
software development processes productivity and diseconomy of scale. Int. Arab J.
The current analysis of maturity level and capabili Inform. Techonol., 9: 352-360.

level matching, provides for a clear model to guide Dadhich, R., 2012. Integrating CMMI matur ity leval
for ongoing development of resources and enhance in traditional software development process. Int. J
their supporting processes Software Eng. Applic.
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