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Abstract

In recent years, OSS has been expanding globally, with the advantage of being able to avoid adverse consequences of proprietary soft-
ware monopolies, and to reduce the budget and procedures for maintenance and upgrades. This can serve as a good opportunity to pre-
vent the monopoly of large corporations and establish a balanced industrial structure through fair competition. despite the many ad-
vantages of OSS, we are having difficulties in using OSS due to several reasons. To meet the functionality of the required software, lev-
eraging open source is seen as an effective way to reduce costs and ensure quality. However, in the actual development process, it is
difficult to select open source with proper function and quality, to analyze it, to change it, and to integrate it into the target system. In
order to solve these problems, this study proposed the procedures and methods for identifying and selecting open source, and the efficient

improvement and integration method through minimal modification.
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1. Introduction

As we can see
divided into co

in Table 1, open source software (OSS) can be
mmercial and non-commercial software. A non-

commercial OSS is an OSS that is not costly to use the software.
Commercial OSS is the software that users pay to use the soft-

ware. The cost t

hat the user pays is the cost of the service that can

easily use the package of the relevant software, not the license fee
for the usage rights [1-2].

obtaining the source code for no more than a reasona-
ble reproduction cost—preferably, downloading via the
Internet without charge. The source code must be the
preferred form in which a programmer would modify
the program. Deliberately obfuscated source code is not
allowed. Intermediate forms such as the output of a
pre-processor or translator are not allowed.

Derived Works

The license must allow modifications and derived
works, and must allow them to be distributed under the
same terms as the license of the original software.

Table 1: Types of Software Licensing and Deployment
- Whether the source code is released
Division
Yes No
Software Free Non-cgrggn a5kl Freeware / Shareware
RS [ 7 Proprietary commer-
the user Pay Commercial OSS prietary
cial software

Integrity of The
Author's Source
Code

The license may restrict source-code from being dis-
tributed in modified form only if the license allows the
distribution of "patch files" with the source code for the
purpose of modifying the program at build time. The
license must explicitly permit distribution of software
built from modified source code. The license may
require derived works to carry a different name or
version number from the original software.

OSS can be defined against these other types of software, but in a
more rigorous sense, OSS is defined as 'software that is distribut-
ed on a condition that complies with the Open Source Software
Definition (OSD)' [3-4]. The OSD can be summarized as Table 2.

Table 2: The Open Source Definition

No Discrimina-
tion Against
Persons or
Groups

The license must not discriminate against any person or
group of persons.

Division

Definition

No Discrimina-
tion Against
Fields of En-

deavour

The license must not restrict anyone from making use
of the program in a specific field of endeavour. For
example, it may not restrict the program from being
used in a business, or from being used for genetic re-
search.

Free Redistribu-
tion

The license shall not restrict any party from selling or
giving away the software as a component of an aggre-
gate software distribution containing programs from
several different sources. The license shall not require a
royalty or other fee for such sale.

Distribution of
License

The rights attached to the program must apply to all to
whom the program is redistributed without the need for
execution of an additional license by those parties.

Source Code

The program must include source code, and must allow
distribution in source code as well as compiled form.
Where some form of a product is not distributed with
source code, there must be a well-publicized means of

License Must
Not Be Specific
to a Product

The rights attached to the program must not depend on
the program's being part of a particular software distri-
bution. If the program is extracted from that distribu-
tion and used or distributed within the terms of the
program's license, all parties to whom the program is
redistributed should have the same rights as those that
are granted in conjunction with the original software
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distribution. velopment in the detailed procedures. In CBA development, de-

] The license must not place restrictions on other soft- velopers cannot access the source code of COTS products, so it is
h-/ll-zstll_\llgirsg- ware that is distributed along with the licensed soft- almost impossible to modify COTS for specific needs. On the

ware. For example, the license must not insist that all
other programs distributed on the same medium must
be open-source software.

strict Other
Software

In this paper, we propose procedures and methods for identifying,
evaluating, selecting, changing and applying appropriate OSS
when developing software using open source software.

2. Related Works

2.1 Reuse of Open Source Software

In recent years, OSS has been expanding globally, with the ad-
vantage of being able to avoid adverse consequences of proprie-
tary software monopolies, and to reduce the budget and proce-
dures for maintenance and upgrades. Companies have also at-
tempted to apply the OSS-based development approach as a new
alternative to address the limitations of existing software devel-
opment: software quality, development speed and cost [5-6].

In particular, for small and medium-sized businesses with weak
capital and organization, open source can be used as a way to
improve the efficiency and quality of software development at
low cost. This can serve as a good opportunity to prevent the
monopoly of large corporations and establish a balanced industri-
al structure through fair competition.

The development of OBAs (OSS-Based Applications) is similar
to the development of commercial-off-the-shelf (COTS) based
applications(CBAs). In other words, it is essential to select the
appropriate OSS or COTS product, adjust them as needed, and
integrate them with custom components, OSS or COTS. Howev-
er, there is a significant difference between OBA and CBA de-

other hand, at the time of OBA construction, developers must
integrate and modify existing OSS because the quality or func-
tion of existing OSS cannot fully meet the requirements [7].
However, when blindly following the traditional process model
in OBA development, it is often confused about what to do next.
As aresult, a lot of rework occurs over time, resulting in a certain
delay and an additional cost burden. In particular, despite the
many advantages of OSS, we are having difficulties in using OSS
due to several reasons [7] that shown in Table 3.

Table 3: Difficulties in using OSS

Division Difficulties

It is difficult to know whether the project exists or
what the current situation is because advertising is
not done in particular.

Difficult to navi-
gate

For developers who need to identify and select open
source that meets the required functionality and
quality, uncertainty about quality is a source of hesi-
tation for using open source.

Uncertainty

It is difficult to analyze because it does not have
systematic documents compared with commercial
software.

Poor documenta-
tion

2.2 QSOS and OpenBRR

QSOS and OpenBRR assessment methodologies help their users
reach a similar goal, that is, select among a list of similar OSS
projects for the one best suited to their context. Some researchers
review the advantage and disadvantages of both methodologies
(Table 4) [8-14].

Table 4: Advantages and Disadvantages of QSOS and OpenBRR

Division Advantages Disadvantages
QSOs Open repository of evaluation scores for various FIOSS | Ambiguous scoring rules for more than half of the criteria

projects (this pushes evaluators to collaborate on evalua- | Scoring procedure with 3-level scale may make decision
tion and to facilitate cross validation) making harder
Extensive list of criteria Universality of scoring rules is not possible for many criteria
Interesting innovating nomenclature for the tree hierarchy
QSOS methodology is versioned and evaluation mention
the QSOS version used

OpenBRR Allows for tailoring hence better fit one’s evaluation | No open repository of evaluation (due to possible tailoring)

context

the evaluation effort

Clearer scoring procedure with fewer ambiguities
5-level scoring scale for about half of the criteria
Ask evaluator to perform a quick assessment step to reduce

Does not exploit the 5-level scales for more than half of the
criteria

Terminology is broad and imprecise for the top nodes in the
hierarchy

OpenBRR does not seem to be versioned. However, this may be
left to the evaluator

And they find that both methodologies have a particular im-
portant weakness. They do not require evaluators to capture the
location of the raw data used to obtain the evaluation scores. This
makes it hard to refute or argue the correctness of an evaluation.

3. Results and Discussion

3.1 Open Source Component Selection Process

Currently, OSS is provided by many communities and sites.
Therefore, the steps to select an open source for development
from a vast amount of open source should be prioritized.

To achieve this, in the requirements acquisition and open source
selection phase, activities such as high level requirements analy-
sis, open source identification, low level requirements analysis,
evaluation criteria establishment, open source evaluation and
selection are carried out. The overall activities for the require

mints acquisition and open source selection phase are shown in
Fig. 1.

A high level requirements analysis is an activity that collects the
requirements of the software to be developed and identifies the
approximate requirements of the software to be developed based
on the collected requirements. In the early stages of requirements
analysis, user requirements are often unclear and abstract. In
particular, in the case of a project for the development of its own
product, the planning task defines the required function of the
system. The definition of such a function is abstract in the initial
stage. Therefore, the function that identified through the high-
level requirement identification will be used as a keyword for
open source search in the next open source identification activity.
This process complements the definition of detailed functions.
This is possible because open source can provide not only source
code, but also various feature ideas.

Open source selection activities are the process of establishing
and evaluating criteria for selecting open source that meets the
requirements from the candidates and selecting open source.
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Table 5 shows an example of OSS survey criteria, which can be

M

v

used as a primary screening condition for OSS search.
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Fig.1: Requirements acquisit

Table 5: The example of OSS survey criteria

ion and open source selection phase

In general, when introducing commercial software, the most suit-

able candidates can be selected for a few candidates who have

No. Item Comments Remarks
1 Activity Activity Rate (%) Exclusion Condition
p | e el e Data for Evaluation
mins thority)
More developers, More .
3 | Developers reliable Data for Evaluation
1 - Planning, 2 - Pre-
4 Development | Alpha, 3 - Alpha, 4 - Exclusion Condition &
Status Beta, 5 - Produc- Data for Evaluation
tion/Stable, 6 - Mature
5 | L - Data for Evaluation
dience
6 License - Exclusion Condition
Operating ) . .
7 System Exclusion Condition
8 eIy - Exclusion Condition
Language
9 Topic Category Data for Evaluation
10| Translations Languages for comments| Exclusion Condition &
and documents Data for Evaluation
11 | User Interface - Exclusion Condition
12| Registered - Data for Evaluation

The items to be considered in selecting survey criteria and select-
ing candidates for OSS identification are the distinction between
the exclusion condition and evaluation data shown in the survey
standard in Table 5.

requested the proposal. In this case, only the ranking derivation
method through comparative analysis can be used, but in the case
of open source, the task of selecting the candidates to be com-
pared should be performed in advance. In particular, even if the
keyword search result is minimized, it is necessary to clearly
define the “exclusion condition” even for the efficiency of the
comparative analysis for future evaluation.

For example, open sources that are less than 50% active, 1-
Planning development, or proprietary licenses are unreliable and
cost extra to acquire. Therefore, it is better to exclude these open
sources from the beginning, and it is necessary to limit the oper-
ating system, development language, and user interface according
to the system environment to be developed.

In particular, it is the license to be careful when integrating and
integrating open source software components. The table 6 com-
pares various features of each license and is a general guide to the
terms and conditions of each license. The table lists the permis-
sions and limitations regarding the linking of the licensed code
with code licensed under a different license, distribution of the
code to third parties, modification of the code by a licensee, pro-
tection of licensees from patent claims made by code contributors
regarding their contribution, and protection of contributors from
patent claims made by licensees, whether modification to the
code must be shared with the community or may be used private-
ly, whether modified code may be licensed under a different li-
cense (for example a copyright) or must retain the same license
under which it was provided, use of trademarks associated with
the licensed code or its contributors by a licensee.
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Table 6: compares various features of each license
License Linking Distribution Modification Patent grant Private use Sublicensing TM grant
Acadfemlc Permissive Permissive Permissive Yes Yes Permissive No
Free License
A_pache Permissive Permissive Permissive Yes Yes Permissive No
License
A_rtlstlc With restrictions With restrictions With restrictions No Permissive W.'th. S~ No
License strictions
Beerware Permissive Permissive Permissive No Permissive Permissive No
BfeDnslg" Permissive Permissive Permissive Manually Yes Permissive Manually
Creative
Commons Public Domain Public Domain Public Domain No Public Domain Public Domain No
Zero
. . . Lo With re-
CeCILL Permissive Permissive Permissive No Permissive . No
strictions
Eclipse
Public Li- Limited Limited Limited Yes Yes Limited Manually
cense
European Copylefted, with Copylefted, with Copylefted, with C opylefted_, .
. C J J with an explicit
Union Pub- | an explicit compat- | an explicit compat- | an explicit compat- Yes Yes compatibility No
lic Licence ibility list ibility list ibility list plist
GNU Affero
P(jglnigrili- GNU GPLv3 only Copylefted Copylefted Yes Copylefted Copylefted Yes
cense
GNU Gen- .
eral Public GPLv3()cr3mpat|ble Copylefted Copylefted Yes Yes Copylefted Yes
License y
GNU Lesser
CRLE ith restricti lefted lefted % Y lefted Y
Public Li- With restrictions Copylefte Copylefte es es Copylefte es
cense
MIT license
/ X11 li- Permissive Permissive Permissive Manually Yes Permissive Manually
cense
Mozilla
Public Li- Permissive Copylefted Copylefted Yes Yes Copylefted No
cense
Slgepycat Permissive With restrictions Permissive No Yes No No
License
Do What
The Fuck
You Want Permissive/Public | Permissive/Public Permissive/Public No Yes Yes No
To Public domain domain domain
License
(WTFPL)

3.2 Development Process Using Open Source Compo-
nent

The change design and improvement phase is a key step in using
OSS as a process of changing and adjusting selected OSS to meet
the requirements of the software to be developed. This step con-
sists of three activities: change request analysis, source code anal-
ysis & change design, build and test. The activities and tasks at
this stage are shown in Fig. 2.

Because the features and purpose of the software to be developed
are different, there is no OSS that exactly matches the target soft-
ware.

Therefore, the selected open source cannot be used as it is, and the
target software should be developed by changing some of the
functions, and the non-existing functions must be newly imple-
mented and integrated.

The change request analysis activity analyses change and incon-
sistency requirements through gap analysis between target soft-
ware and OSS. Based on this GAP analysis (Fig. 3), we design the
abstract-level architecture of target software. These higher level

architectures serve as the basis for future development of incon-
sistency requirements and changes in OSS.

The most effective way to reduce the gap between requirements
and components is to use a wrapper or adapter. A wrapper is a
method for componentizing and using existing software without
modifying the code, and the adapter is used to resolve the incon-
sistency between the two components.

Also, in order to wrap an existing system, refinement logic is re-
quired to solve the inconsistency of data or function between the
component and the existing APl (Application Program Interface)
as in Fig. 4.

Build and test activities change and improve the actual OSS ac-
cording to the development plan, and perform unit and integration
tests of the code that has modified or developed according to the
development plan.

Build and test activities apply the open source development ap-
proach of staged builds and iterations. The right side of Fig. 2
shows the workflow of build and test activities through incremen-
tal builds and iterations. This process changes the source code of
the change locations found through analysis, and iterates through
the process of integrating, building, and testing it immediately to
achieve the goal of rapid modification and integration.
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The key to build and test activity is to locate the source code for
the change. At this stage, the open source tree structure extracted
from the module analysis can be used to analyse the location of
the code in the open source to be changed. In addition, because we
know the file locations of each operation, class, data structure, and
other components through open source analysis, we can directly
access the source code that needs to be changed without any fur-
ther analysis.

4. Conclusion

To meet the functionality of the required software, leveraging
open source is seen as an effective way to reduce costs and ensure
quality. However, in the actual development process, it is difficult
to select open source with proper function and quality, to analyse
it, to change it, and to integrate it into the target system.

In order to solve these problems, this study proposed the proce-
dures and methods for identifying and selecting open source, and
the efficient improvement and integration method through mini-
mal modification. However, research on metrics for more accurate
and objective selection of reusable open source should be rein-
forced, and detailed procedures and techniques should be defined
according to various types of reuse. Further research on the devel-
opment and application of more specific and practical OSS utiliza-
tion processes should be undertaken in the future.
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