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Abstract

Component based development was formerly dependent on propriety/closed source software’s (CSS) components. Open Source
software components has attracted noteworthy attention and become an operational alternative of proprietary software because of
OSS security, cost effectiveness, quality, flexibility and freedom. Due to the increased attention on component-based
development in the past decades, companies have widely adopted open source software (OSS), with the view that using the right
software is critical to project success. The availability of Internet as a marketplace for components and wide adoption of OSS has
introduced new challenges for selection of software components. Source Forge, other general and domain specific software
repositories, different software foundations and individual OSS providers offer an abundance of OSS components. Identification,
evaluation and selection of best possible OSS Components for the required need is a quite challenging job. As a reaction to these
challenges different methods have been proposed for OSS maturity measurements. E.g. Capgemini-Open Source Maturity
Model(C-OSSM), Navicasoft-Open Source Maturity Model (N-OSSM), Qualification and Selection of Open Source (QSOS),
Open Business Readiness Rating (Open BRR) and Easiest Open Source (E-OSS).In this paper we compare different Open Source
software maturity models available in the market that will help user in OSS component selection.
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1. Introduction

Now a days Open Source Software (OSS) Components are increasingly being incorporated into commercial
products. The basic reasons behind the usage of OSS components is cost savings, fast time-to-market and high-
quality software'”.

OSS components are utilized as an alternate to Commercial Off-The-Shelf (COTS) components. Evaluation and
selection of OSS components is as challenging as COTS components because of this the research community and
industry have proposed evaluation and selection approaches to help practitioners to select appropriate OSS products.
However, research has shown that practitioners rarely use formal selection procedures’. Instead, OSS products are
frequently selected on the basis of component familiarity or colleagues recommendations™

OSS components selection is entirely different than selection of Commercial Off-The-Shelf (COTS) components
selection. OSS is available free of charge, whereas COTS are third party companies products or components, OSS
components are freely available in public repositories like Source forge etc. which make selection process more
complicated and troublesome. Whereas COTS repositories are not as large as compare to OSS as in COTS
companies are involved i.e. third party is involved, Source code of OSS components is available i.e. user know full
functionality of components which is not possible in COTS as code is not known, OSS components are owned by
community who has permissions to modify and extend the code whereas COTS is controlled by the COTS owner,
training and communication with vendors, literature reviews and conferences.

There are many OSS selection models available out of which five models focuses on components maturity which
are COSMM, NOSMM, QSOS, Open BRR and EOSS. To better understand the selection and evaluation of OSS
components a comparison of different OSS components maturity model is done in this research.

2. Description of Available Models

The selection and evaluation of OSS components is normally based on recommendation and past experiences.
The evaluation is very important for component selection. There are few available methods for Open source
software maturity assessment whose primary objective is to select the appropriate components which is trustworthy
and suitable for organizational needs.

2.1. C-OSMM

C-OSMM (Capgemini Open source Maturity Model) is developed by Capgemini in 2003. This model consist
product and application Indicators. Product indicator is the objective and measurable facts about the product
whereas application indicator are the customer requirements and future needs. The product Indicator are grouped
into 4 groups®. Application indicator includes usability, interfacing, performance, reliability etc.

Table 1. C-OSMM product indicator

Product Indicator Groups Description

Product Group Basic Information of product e.g. age license selling point etc

Check whether the product is able to integrate with the other
products and follows standard
Use Group Information about product support

Integration Group

Acceptance Group Product ability of growing

2.2. N-OSMM

N-OSMM (Navica Open Source Maturity Model) is developed by Navica software in 2004. This model consist
of three phases.

Phasel: Assessing key product element maturity which assess key elements shown in table 2 which are divided
into 4 steps includes: organization requirements, identifying the available resources, assess its maturity and then
assign maturity score.
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Table 2. N-OSMM key product elements

Key Product Elements
Product Software

Support Documentation
Training
Professional Service
Product Integration

Phase 2: Assign weight to each of the key elements according to key element importance.
Phase 3: Calculate product total maturity by multiply to each key element score with the weights and add them all
to get the final result’.

2.3. 0SOS

QSOS (Methodology of Qualification and Selection of Open Source Software) developed by Atos Origin in 2005.
This model focuses on qualification and selection of free and open source software with respect to support and
technological survey services. This model consist of four phases/steps.

Phasel: Definition: used to define the components characteristics with respect to software families, type of
license and types of communities.

Phase2: Evaluation: used to evaluate the components by collecting information from the open source
communities. As a result an identity card of the software and evaluation sheet is created based on three major axis.
i.e. Functional coverage, risks from the user’s perspective, risks from the service provider’s perspective.

Phase3: Qualification: used to define filter and constraints for selection of OSS components. Example of filter are
filter id, filter for functionality, filter on user risks, filter on service provider risks.

Phase4: Selection: used to select the components based on user requirement. Selection is done based on two
models .i.e strict and loose selection®.

2.4. Open BRR

Open BRR (Open Business Readiness Rating) is developed by Carnegie Mellon West University, Spike Source,
Intel and O’Reilly’s in 2005. This model consist of four phases shown in table 3.

Phase 1: Quick Assessment Filter: use to filter out those components that does not meet the basic criteria.

Phase 2: Target Assessment Filter: used for in-depth assessment of the selected components. 12 categories are
defined to assess any component, out of 12 categories 7 categories are to be selected and allocate a percentage to
importance for each one, totaling 100 % over the chosen categories.

Phase 3: Data Collection & Processing: collects measured data used in the corresponding category and calculates
the weighting applied for measurements and compared with the normalize scale.

Phase 4: Data Translation: used to calculate BRR rating score based on rating computed in data collection phase
for each category and the weights factor’ .

Table 3. Open brr phases

Software Assessment Phases
Quick Assessment Filter
Target Assessment Filter

Data Collection & Processing
Data Translation

2.5.E-OSS

E-OSS (easiest open source) developed by SIAD-Laboratory in 2015. This selection model consists of four
phases:
Phase 1: Definition: used to check and analyze the components on functional, technical and strategic aspect.
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Phase 2: Identification: used to create a data sheet of key elements based on the general characteristic of the
component describe in four groups.

Groups Ii

I Product I I Quality I
* Senority * Performance
* Licensing * FeedBack

* Human Hierarchy
* Developer Community

Integration j- -] Facility
* Interoperability * Training
* Security * Support
* Functionalty * Documentation

Fig.1. Different catagories of Identification phase of E-OSS

Phase 3: Qualification: used to assign rating for each criteria to obtain overall score to choose the most
appropriate components.
Phase 4: Selection. Used to calculate the overall sum of all criteria score, in order to identify the different mature
10
solutions " .

3. Comparison of OSS Maturity Models

There are five OSS evaluation and selection methods considered in this research. Basic information of the models
is illustrated in table 4

Table 4. Comparison of oss maturity models

Acronym Name Corp/Org Year Strengths
C-OSMM Capgemini Open  Cap Gemini 2003 Contain product and

Source Maturity application indicators.

Model Updation can be on regular
basis via feedback from
customers.

N-OSMM Navica-Open Source Navica 2004 Availability and Simplicity of

Maturity Model Software tools for evaluation process.

QSOS Methodology of  Atos-Origin 2004 Consist of four iterative stages

Qualification and and supported by a tool called

Selection of Open 03S

Source Software

Open BRR Open Business  Carnegie 2005 Guarantee better decisions and

Readiness Rating Mellon West increase confidence in selected

University, open source software
Spike Source,
Intel and
O’Reilly’s
E-OSS Easiest Open Source  SIAD- 2015 Easily adopt for small and
Software Model Laboratory medium business and also

consider interoperability
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All models follow well defined methods and are of practical nature except Open BRR which is scientific in
nature''. N-OSMM and C-OSMM are not iterative whereas other follow iterative process. Scoring for QSOS is strict
unlike others shown in table 5.

Table 5. Comparison of oss maturity models characteristics

Acronym Target Audience Assessment Scoring Method Iterative
Model Model Process

C-OSMM Consultation Practical 1to5 Yes No
services for its Flexible
customers

N-OSMM Public availability Practical 1to 10 Yes No

Flexible

QS0Ss Professional/ Practical 0to?2 Yes Yes
nonprofessional Strict

Open BRR large organizations, Scientific 1to5 Yes Yes
SMEs, universities, Flexible
private users,

E-OSS SME(Small and Practical 1to5 Yes Yes
medium business) Flexible

The OSS evaluation and selection methods studies in this research contains a number of criteria analysis for
better results. These models use different number of criteria. The higher the number of criteria the higher the quality
of the component selected. i.e. Number of criteria «o Quality of Component

Comparison of OSS Maturity Models
Criteria

E-0ss I 12
Open BRR D 12

asos GGG S
N-OSMM I 21
C-OSMM [ 7

O 10 20 30 40 50 60

Oy
C-OSMM N-OSMM  QSOS H‘:;" E-OSS
| No of Criteria 27 21 51 12 12

Fig.2. Number of Criteria of OSS Maturity Models

C-OSMM does not specify the calculation of final output score of the evaluation process.

Table 6. Comparison of oss maturity models score calculation method

Acronym Weighted Score Calculation Method
C-OSMM No
N-OSMM Yes
QSOS Yes
Open BRR Yes
E-OSS Yes

None of the models presented interoperability except E-OSS whose basic focus is on interoperability. This
property is necessary for OSS to be considered for enterprise level development.
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Table 7. Interoperability in oss maturity models

Acronym Interoperability
C-OSMM No
N-OSMM No

QSOS No
Open BRR No
E-OSS Yes

4. Conclusion and Future Work

Components based development is increasingly used in development of software because of reliability, faster
delivery reduction in project cost and increase in productivity.

OSS components has become an operational alternate of proprietary software i.e Commercial Off-The-Shelf
(COTS) components in product development because of OSS security, cost effectiveness, quality, flexibility and
freedom'> '* '* 15 OSS products / components quality varies widely, which leads to proposed OSS components
evaluation methods that are tailored to the specific characteristics of OSS. Comparison of different methods have
been performed to figure out strengths and weaknesses of available models.

It has been observed that all existing OSS maturity models selection guidelines follow similar criteria. All
maturity models does not focus on interoperability except EOSS. For any component to be considered as enterprise
ready interoperability must be needed.

Open BRR, N-OSMM and C-OSMM does not consider IT management and administration as a criteria whereas
QSOS consider IT management under training, consulting and support criteria. C-OSS does not count on weighted
score method

In order to take advantage of OSS properly, it is recommended to propose a new framework / model that will
eliminate the weakness of all models.
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