International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.3 (2014), pp.213-218
http://dx.doi.org/10.14257/ijmue.2014.9.3.20

Measuring Usability of Requirements Using Social Network Service
in Product Line Engineering

Sang-eun Park, Neunghoe Kim, Jung-been Lee, Geunhyung Lee and Hoh Peter In

Department of Computer Science, Korea University
Seoul, South Korea

{ippowers, neunghoi, jungbini, skypepper, hoh_in}@korea.ac.kr V'

Abstract

Consideration of the quality of software requwementsﬁltlcal a that is directly
connected to the success of a software project |neer|ng domain,
software requirements are a fundamental part of@ core sset at can be reused in
other products. In order to reuse core assets in a f pro act|V|ty that determines
quality factors with respect to the software re?ements | important in this domain
than in other domains. Although there any re hes on the identification of
commonality and variability issues, th |derat|o uality factors for satisfying the
determined software requirements has:%lt een mtudled In this paper, we propose a
systematic method that evaluates(u in t user opinions published on a social
network service during the devé%tent of co%tss s in the field of domain engineering.
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1. Introduction \\ Q
Con5|derat e quah@ oftware requirements is a critical activity that is

directly conne to the sgtcess of a software project. Even if the functional software
requirements have been emented, users’ decisions change considerably depending
on the quality of fun . In particular, in the product line engineering (PLE) domain,
it is important to p core assets that consider not only the functional but also the
quality aspects e software requirements. Moreover, in order to reuse these core
assets in ot ducts, these assets have to be developed through a reasonable level of
decision. refore, a method that determines quality factors with respect to the
softwar irements is more important in this domain than in other domains.

there are many researches on the identification of commonality and
variabylity issues [1, 2], the consideration of quality factors for satisfying the
determined software requirements has not been actively studied. According to quality
standard documents [3], there are six main software quality attributes: functionality,
reliability, usability, efficiency, maintainability, and portability. Functionality is
considered while determining the software requirements, and other attributes except for
usability are determined on the basis of the internal company decisions. However,
usability is an attribute that requires user opinions, and these opinions may change from
time to time. Therefore, usability is considered along with the software requirements of
a system that is already in use while developing core assets in the field of domain
engineering. After the activation of social network services, research has been
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conducted for analyzing social data; such research reveals the possibility of a new
method of using social data for ensuring the usability of a product [10].

In this paper, we propose a systematic method that evaluates usability in terms of
user opinions published on a social network service during the development of core
assets in the field of domain engineering. This method improves the usability of the
software requirements by the use of a social network service in the field of product line
engineering. Further, it analyzes the user opinions published on the abovementioned
service and supports the identification of commonality and variability through a
guantitative evaluation of usability. Moreover, it helps to reach a reasonable decision
for checking the consistency of the existing software requirements. o

The rest of this article is organized as follows: Section 2 describes the b Wd of
product line engineering and social network service, and Section 3 'n?%mes the
proposed method for the measurement of the usability of requirements Q?l g a social
network service in detail. Finally, Section 4 presents\ onclusigh future work

plans.
2. Background QQ @)

2.1. Product Line Engineering (PLE)

Product line engineering (PLE) is d as a se@l%oftware intensive systems built
from a common set of core assets. bas re assets such as the architecture,
reusable software components ment documentation. Specific activities,
such as core asset developm@& prod ct elopment with the core assets under
technical and organizational managemer essential for PLE [4].

PLE has the separatlo f pro etween the domain and the application
engineering processes sed in he domain engineering process produces a

mass customiz

This platf erent kinds of development artifacts as domain
artifacts and a catlo ifacts. Domain artifacts are reusable development artifacts
created in the sub-p es of domain engineering. Application artifacts are the

development artn;@ pecific product line applications.

platform that mclu comm%llty of applications and the variability to support
SIerS f

ervice (SNS)

2.2. Social Ngtgor

A social ork service (SNS) can be described as an online service or platform that
reflects lation of social human networks. The advent of ubiquitous environments
and@elopment of the Internet have led to the development and widespread use of
porta mobile devices (e.g., smartphones) [6]. This phenomenon has led to the
creation of SNSs using which people can easily share their opinions and interests with
each other.

Nowadays, the analysis of a social network is a complex domain because of the
amount of stored data involved. SNSs have evolved into an appropriate medium for
collecting various individual opinions based on the data from the participants. Hence,
there have been many researches on various related areas [7]. A recent research showed
that users posted product reviews on SNSs at least once a month, and one-fourth of
these users responded to these reviews [8]. SNS users express their judgment,
experience, and satisfaction/dissatisfaction without inhibitions.
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3. Measuring Usability of Requirements Using Social Network Service in
PLE

This section presents a step-by-step description of the proposed method. The
proposed method is an improved version of an existing method that manages domain
requirements [9]. After deriving domain requirements by an existing method, we
developed the proposed method that measures usability using SNS. Further, software
requirements are generalized as a result by the analysis of usability with the existing
method.

Domain
Requirement
Elicitation

Context
Matrix

Decision Analysis \ Measu:emt
N |

ILzatlon
: %

Figure 1. Measurm&@gglllty (o} uirements Using Social Network Service

The overall 3 c re 0 ‘égposed method is depicted in Figure 1. According to
this figure, posed consists of five activities: usability keyword
elicitation, S ocum Ilectlon and refinement, usability measurement, context
matrix analysis, and eC|5|on

Step 1: Usability ord Elicitation

This ste mines the keywords related to usability in order to obtain usability-
related inf ion from SNS. The input of this step is the result of the determination
of domaj uirements, which is the output of an earlier activity [9]. The output of this
st or two keywords; these keywords are nouns extracted from the domain
requiferments and are used in the next step for gathering usability information.

Step 2: SNS Documents Collection & Refinement

This step collects and refines the documents on a social network by using the
usability keyword list from Step 1. First, the required time period is selected on the
basis of a standard including the collection starting date. The selected duration has to
contain the latest information. Before the collection, a dictionary of words has to be
built; this dictionary should include both positive and negative meanings of the listed
words. Then, sentences that contain the keywords (both positive and negative
connotations) are collected using the usability keywords. Next, these collected
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sentences are reviewed to filter out unnecessary or incorrect information. Such a review
leads to high measurement accuracy and a collection of required/relevant sentences.

Step 3: Usability Measurement

This step measures the value of the user opinions on each requirement using the
refined and filtered documents from Step 2. A positive opinion implies that the
requirement is well-defined before this step, and a negative opinion implies that the
requirement has certain issues with respect to usability. Usability is measured by
guantitatively measuring the frequency of both negative and positive opinions. The
following is the formula used for calculating usability: x)

Usability = Number of positive opinions — Number of negative opinions GE :
Ratio of usability (Negative opinions) ﬁ @
= Number of negative opinions/Total number of opinion *100

A positive value of usability implies that quir ave surpassed the
baseline with respect to usability. In contrast, a tv ev f usability implies that
b

the requirements are below the baseline wit ect to lt% ility. Further, the calculated
value is added to the context matrix. °\ \
Step 4: Context Matrix Analy3|s '& %’
Tab Exampl ontext Matrix
Usability/ S ‘e Pro System nl System n2 System n3
N Ratio Req. Rati
2980(0.006%) |@RIAL N _cr1oDed) o o o
1764(1.02%) PRy Y (100%) o o o
3450(14.259%) Al PR3’ AN PYE7%) o x o
1350(31.462% PR3I1 N ¢ o x x
3450¢14.28g5) PR32 (D o x o
4285(9.2%’ PR4 \J\ CV(100%) o o o
1816(2.374%) PRAI x o o
2431(16.45%) o x o
1125(6.5799%) o x x
-658(52. 784%)*&(5 P(67%) o x o

This &alyzes the commonality and variability of each domain requirement by
usi ext matrix. The calculated usability values are added to the existing context
ma@An example of the context matrix is given in Table 1. The existing method
calculates property/ratio and determines commonality and variability by a comparison
with other systems. However, usability that is connected directly to user opinions
cannot be ignored in the process of developing core assets that can be reused. It is not
necessary to select low-usability requirements as the core assets. Therefore, with the
existing method identifying property/ratio, the proposed method determines
commonality and variability considering usability and generalizes requirements if
usability has a specific value over the baseline. However, if the domain requirements
have a usability value that is less than the baseline value, the execution moves to the
expert decision step. This baseline value is determined by a domain expert because each
domain or project has different characteristics.
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Step 5: Domain Expert Decision

In this step, domain experts analyze the classified domain requirements that have low
usability and select low-usability requirements such as the log-in and log-out
functionality. Because of the characteristics of the SNS, specific requirements that are
natural can be collected as a low-usability requirement. Such requirements are skipped
upon an expert review. In the case of low-usability requirements that constitute a
variability, whether the requirements need to be modified or excluded from the list of
core assets depends on the budget and time. Further, in the case of low-usability
requirements that constitute a commonality, whether the requirements that need to be
modified are determined and how to increase usability is studied. ¢

4. Conclusions and Future Plans Z
The software product line domain requires reasonah%?ment e of its aim to

reuse core assets. In this paper, we proposed a $yS tic ¢met that evaluates
usability in terms of user opinions by using ﬁ net o&?ﬁvice. This method

’ satisfaction/dissatisfaction during
c

supports reasonable judgment by reflecting the g
the development of the core assets. Theregre uture r h plans to apply the

proposed method in smart-device domain ify its Qﬁjctlveness.
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