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PREFACE

Welcome to the 5th Proceeding of International Conference of Information Technology Systems
and Innovation (ICITSI) 2018. The international conference was held in Bandung and Padang,
22nd-26th October 2018. ICITSI 2018 is hosted by School of Electrical Engineering and
Informatics, Institut Teknologi Bandung in collaboration with Faculty of Information Technology
Universitas Andalas, and sponsored by IEEE Indonesia Section.

We invited world renowned academics for keynote speakers, namely Prof. Minoru Okada - Nara
Institute of Science and Technology, Professor of Information Science, Dr. Ir. Arry Akhmad
Arman, M.T — Director of STI, Institut Teknologi Bandung, and Dr. Eng. Khoirul Anwar - Telkom
University.

We have received 298 submissions for ICITSI 2018. After thorough reviews by reviewers, our
Program Committee accepted 109 papers (acceptance rate: 36.58%) for the conference.
Afterwards, 103 from 109 accepted papers were officially registered for the conference noted by
camera-ready submission for IEEExplore publication and conference proceeding. Later, all
authors with registered papers are enlisted to present the paper at the conference. We would like
to thank all invited speakers, authors, reviewers, participants, committee members, and sponsors
for their supports and contributions in this conference.

Suhardi (ITB, Indonesia)
General Chair of ICITSI 2018
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Comparative Analysis of Software Quality Model
In The Selection of Marketplace E-Commerce

Rahma Wahdiniwaty
Master of Management Program
Universitas Komputer Indonesia

Bandung, Indonesia

rahma@unikom.ac.id

Abstract—E-commer ce system is very helpful for peoplein
buying and sdlling transactions. Various existing marketplaces
have their advantages and disadvantages. Software quality
models can provide an assessment of each ecommerce
mar ketplace system. This research analyzes the results of e
commer ce selection by using several software quality models
that are implemented with the analytical hierarchy process
using Expert Choicetools. The assessment in thisresearch using
criteria from a combination of several quality software models
to obtain which criteria have the highest percentage value and
determine the quality of an e-commerce marketplace system.
Each quality model software has different evaluation results
from each other. Thisdifference because the assessment criteria
between one quality model and another.

Keywords—recommendations, e-commerce, software quality
model, analytical hierarchy process

l. INTRODUCTION

The use of e-commerce asaplacefor the sale and purchase
of goodsisvery helpful for the community. No need to go far
to the seller's location to get the desired product. The ease of
shopping in every e-commerce makesthe increasein salesand
purchase transactions increase. The rapid growth of online
buying and selling transactions is certainly followed by the
many new e-commerce marketplace systems with their
respective advantages and disadvantages.

Alexa Internet rank results in July 2018 obtained e
commerce marketplace ratings that are most frequently
accessed by people in Indonesia. There are five e-commerce
marketplaces that are widely accessed and used by peoplein
Indonesiain onlinetransactions so that they are used asobjects
inthisresearch, namely Tokopedia (TKP), Bukalapak (BKL),
Lazada (LZD), Shopee (SHP) and Blibli (BLI).

Table | contains the rank of the marketplace based on the
number of website visits according to Alexa. The comparison
of the number of downloads from mobile applications from
the top five that get the highest rating and the most
downloaded in PlayStore on Q2-2018 can be seenin Tablell.
Both tables can illustrate some of the ranking differencesfrom
the five e-commerce marketplaces.

TABLE I. E-COMMERCE RANK BY FREQUENTLY ACCESSED BY ALEXA

The number of daily website visits
Rank Marketplace DZJT%TSISTE Daily Pageview
Marketplace TKP 8:23 514
7 Marketplace BKL 6:54 4.19
40 Marketplace SHP 7:56 4.38
41 Marketplace BLI 2:27 2.20
47 Marketplace LZD 8:01 5.02
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TABLE Il. E-COMMERCE RANK BY RATING IN PLAY STORE

Rating E-Commer ce Application in PlayStore
| ke | FA09 | reporen | e
3 Marketplace TKP 44 988.746 + 10 million
4 Marketplace BKL 4.4 661.569 + 10 million
1 Marketplace SHP 4.2 608.272 + 10 million
5 Marketplace BLI 42 171.477 + 10 million
2 Marketplace LZD 42 1.572.427 + 10 million

Based on data from the table | and table Il, it can be
concluded that each mobile e-commerce application has a
different ranking position. It concludes that each e-commerce
marketplace has advantages and disadvantages of each so that
it has adifferent assessment from each user.

Many factors determine why people are more often buying
and selling transactions through the three marketplace
websites. To find out some of the factors that are the criteria
of the community in choosing which e-commerce marketplace
is the best and in accordance with the desired, it is necessary
to conduct an assessment of e-commerce using the existing
software quality models. Some quality software criteria are
used in the assessment so that it can know what criteria have
the highest value so that it becomes a determinant in the
assessment of a software quality.

The 1SO 9126 software quality mode generally consists
of external, internal and quality in use metrics[1]. This model
iswidely used in software assessments, such as assessing the
quality of web-based applications[2], online exam systems|[ 3]
as well as for decision support systems [4]. 1SO 9126 has
identified 6 main criteria, namely functionality, reliability,
usability, efficiency, maintainability, and portability [5].

McCall quality model was proposed by Jim McCall et a.
[6]. This model identifies the quality of a software viewed
from three perspectives, namely from operational, revision
and transition [7]. The main criteriain the McCall model are
correctness, efficiency, integrity, usability, maintainability,
flexibility, testability, portability, reusability, interoperability
[8]. Thecriteriaof theMcCall model are widely used to assess
the quality of a software [9] [10] and others[11] [12].

The Boehm model can be said to be a continuation model
of the McCall quality model [13]. Boehm quality model has 7
criteriafactors used to assessthe quality of software consisting
of efficiency, usability, portability, reliability, testability,
understandability and flexibility [14]. The Boehm model is
also widely used as a reference not only to assess a software
but also used in industry assessments [15] [16] [17].

There are many other models that can be used as
references when assessing the quality of software other than
the ISO 9126 model, McCall model, and Boehm. Other



models are FURPS model [18], Dromeys quality model [19]
[20], Ghezzi model [21] and other quality model software
frameworks as performed by M. Usman [22] and Robert et al
[23] in metricsthe quality of the agile development model, and
Deepshika [24] which analyzes software quality models for
organizations.

Software quality contained in this research will be
analyzed for the difference in value in the case study of the
implementation of the selection of the e-commerce
marketplace in Indonesia. The selection uses a comparison of
analytical hierarchy process (AHP). AHP in the selection of
software has been implemented a lot, including in the
selection of 3D scanner applications [25], ERP software
selection [26] even in the selection of flight ticket booking
applications [27]. The AHP method was created by Saaty
based on a comparison of many criteria. AHP can help in
decision making even though the criteria that form the basis
of the assessment are based on the results of judgment, feeling,
and experience [28].

This research was conducted to see the results of the
assessment of usersof the five e-commerce marketplaces. The
assessment was conducted using the software quality model
criteria from the analysis of several existing models,
implemented using the analytical hierarchy model method so
that the results obtai ned by the weights of each of thesecriteria
were obtained.

II. METHOD

Theframework method of thisresearch canbeseeninFig.
1 below.

. Literature Software quality
Cg%?zzg N Studies: journal, N model exploration:
foFr)muI ations book, proceeding, 1SO 9126, McCall
other source and other models
v
Determine
respondents who Determine the
will assess the criteriato be used
model
Analysis of the Determine
I_mpl ement A H.P results of research
with Expert Choice [ . . .
implementation conclusions

Fig. 1. Method framework model

Formulating the problem is done after seeing the
phenomenon of the increasing trend of online transactions
using the e-commerce marketplace. Severa features of
advantages and disadvantages were found which made
ranking differences in the use of e-commerce system
applications.

To find out the reasons that cause users to prefer to use
applications or features that exist in the e-commerce system,
there should be an exploration of library materials related to
software quality and methods for assessment, so that the
criteria and assessment techniques that will be used are
obtained.

The comparative study results from previous studies [1]
regarding software quality models can be seen in table IlI.
Application quality model on e-commerce web application

according to Rahman [29] which can be used isthe criteria of
functionality, security, usability, reliability, and efficiency.

This research compares each assessment of each criterion
that isin the five software quality models such asthat in table
[1l. The assessment is carried out by one person who has
experience in conducting transactions online through the five
marketplacesthat are used asresearch objects and understands
the process of assessing a software qudity.

TABLE I11. SOFTWARE QUALITY MODEL COMPARISON

I1SO

MccCall 9126

Criteria Boehm | Dromey | FURPS

<

Correctness
Reliability
Efficiency
Integrity
Usability
Maintainability
Testability
Flexibility
Portability
Reusability
Interopability
Human
Engineering
Understandability
Modifiability
Functionability v v 4
Performance v
Supportability v

4 4 4 v
4 4 v
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AN
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I1l.  RESULT AND DISCUSSION

A. Results from the McCall software quality model

This research focuses on assessing criteria from the user
side of the software, not the assessment of criteria by a
programmer. Inthe McCall model the criteriathat will be used
focus on product operations, namely correctness, reliability,
efficiency, integrity and usability [30]. The hierarchical
structure used can be seenin Fig. 2.

E-Commerce Marketplace Selection
Using Mcall Software Quality Model

Correctness Reliability Usability

Efficiency Integrity

Marketplace =~ Marketplace = Marketplace Marketplace Marketplace
TKP BKL SHP BLI LZD

Fig. 2. Thestructure hierarchy of McCall software quality model

The results obtained from the AHP implementation using
the expert choice tools can be obtained in Fig. 3.

8.8% Cormrectness

20.7% Reliability
13.8% Efficiency
34, 3% Integrity

22.4% Usability

Fig. 3. Asessment results based on the McCall quality software model



Based on the implementation of the McCall quality
software model, it was found that the TKP marketplace had
the highest score of 25.7% followed by the BKL marketplace
with a value of 21.1%. The third position is the LZD
marketplace with a value of 20.6%, while the SHP
marketplace gets a value of 17.9% and a BLI with avalue of
14.6%.

B. Results from the Boehm software quality model

The criteria used by the Boehm software quality model
are reiability, efficiency, and understandability. This is
because these three criteria directly interact with application
users. The hierarchical structure used can be seenin Fig. 4

E-Commerce Marketplace Selection
Using Boehm Software Quality Model

Reliability U“d:i’;::“d’

Efficiency

Marke;pla ce  Ma rke::place Mar kétpbace Markétpla ce Ma rk;tplace
TKP BKL SHP BLI LZD

Fig. 4. The structure hierarchy of Boehm software quality model

The results of the analysis obtained from the Boehm software quality
model can be seen in Fig.5.

41.3% Reliability

26.0% Efficiency

32.7% Understandability

Fig. 5. Asessment results based on the Boehm quality software model

Based on the implementation of the Boehm software
quality model, it was found that the TKP and BKL
marketplace had the highest score of 22,5% followed by the
LZD marketplace with avalue of 19,8%. The fourth position
is the SHP marketplace with a value of 18,4% and BLI with
avaue of 16,7%.

C. Result from Dromey Software Quality Model

The criteria used by the Dromey software quality model
are reliability, efficiency, usability and functionability. The
hierarchical structure used can be seenin Fig. 6.

E-Commerce Marketplace Selection
Using Dromey Software Quality Model

Reliability Efficiency Usability Functionability
Marke;pla ce  Ma rke-tplace Mar lce_tp!ace Markétpla ce Ma rlf:;tplace
TKP BKL SHP BLI LZD

Fig. 6. The structure of Dromey software quality model

The analysis results obtained by the Dromey quality
software can be seenin Fig. 7.

28_9% Reliability

17.5% Efficiency
28,9% Usability

24.6% Functionability

Fig. 7. Asessment results based on the Dromey quality software model

Based on the implementation of the Dromey software
quality model, it was found that the TKP marketplace had the
highest score of 24.8% followed by the BKL marketplace
with a value of 22.7%. The third position is the LZD
marketplace with a value of 20.4%, while the SHP
marketplace gets 16.6% and BLI with avalue of 15.5%.

D. Result from FURPS software quality model

The criteria used by the FURPS software quality model
are reliability, usability, functionability, supportability. The
hierarchical structure used can be seenin Fig. 8.

E-Commerce Marketplace Selection
Using FURPS Software Quality Model

Reliability Usability Functionability = Supportability
Marketplace Marke-tplace Marke_tpiace Marketplace Marketplace
TKP BKL SHP BLI LZD

Fig. 8. Asessment results based on the FURPS quality software model

The analysis results obtained by the FURPS software
quality model can be seenin Fig. 9.

28.9% Reliability

24.6% Usability
28.9% Funclionability

17.5% Supportability

Fig. 9. Asessment results based on the FURPS quality software model

Based on the implementation of the FURPS quality
software model, it was found that the TKP marketplace had
the highest score of 23.7% followed by the LZD marketplace
with a value of 22.%. The third position is the BKL
marketplace with a value of 21.6%, while the SHP
marketplace scores 16.4% and BLI with avalue of 16.2%.

E. Result from 1S0-9126 software quality model

Criteria used from 1S0-9126 software quality model are
reliability,  efficiency,  usability,  understandability,
functionability. The hierarchical structure used can be seenin
Fig. 10.



E-Commerce Marketplace Selection
Using 1509126 Software Quality Model

Reliability | Efficiency Usability ”"":i':::“da Functionability
Marketplace =~ Marketplace Marke_tplace Marketplace Marketplace
TKP BKL SHP BLI LZD

Fig. 10. The structure hierarchy of the ISO-9126 software quality model

The analysis results obtained from the 1SO 9126 quality
model software model can be seenin Fig. 11.

22.7% Reliability

15.2% Efficiency
22.7% Usability
19.7% Understandability

19.7% Functionability

Fig. 11. Asessment results based on the FURPS quality software model

Based on the implementation of the 1SO 9126 quality
software model, it was found that the TKP marketplace had
the highest score of 23.6% followed by the BKL marketplace
with a value of 23.5%. The third position is the LZD
marketplace with a value of 19.7%, while the SHP
marketplace scores 17.2% and BLI with avalue of 16 %.

F. Resultsfroma combination of several quality software
models

Based on the previous analysis using the criteria of the
five software quality models, this research also combines
severa criteria derived from five different quality model
software into one hierarchical model structure. Combined
criteria used are correctness, reliability, efficiency, integrity,
usability, understandability, functionability and
supportability. The hierarchical structure used in the
assessment of the combined criteria can be seenin Fig. 12.

The results obtained from eight criteria assessed using
AHP can beseenin Fig. 13.

1.0Goal [ o Alleinalives deal mode & %] of

T*P 240
I Correctness (L: ,062) BKL 218
M Reliability (L:,128) SHP 477
I Efficiency (L: ,100) BLI 158
M Integrity (L: ,166) = '207

I Usability (L: ,135)

B Understandability (L: ,165)
M Functionability (L: ,162)

M Supportability (L: ,082)

Information Document

Fig. 13. Marketplace assessment results using combined criteria

Based on the explanation in Fig.13 its was found that
when using the criteria of software quality model combined,
then the marketplace that gets the highest score is the TKP
marketplace with a value of 24%, then the marketplace BKL
with a value of 21.8%, the LZD marketplace by 20.7%, the
marketplace SHP 17.7% and BLI gets a value of 15.8%.

Using Software Quality Combine Model

TKP; 24%
BKL; 21,80%

Thegraphin Fig. 14 illustrates the different values of the
BLI; 15,80%

five marketplaces.
LZD; 20,70%
I SHP; 17,70% I
BKL SHP BLI LZD

Fig. 14. Graph comparison of the results of combining quality software
modes

10%

08
TKP

Comparison of aternative values obtained overall from
the model implemented can be seenin Fig. 15.

E-Commerce Marketplace Selection
Using Combine Software Quality Model

Correctness Reliability Integrity

- = M e

Efficiency

Usability

Und:ir;::nda Functionability Supportability

= L ——

—_—

Marketplace | Marketplace | Marketplace || Marketplace | Marketplace

TKP BKL SHP

Fig. 12. The structure hierarchy using combine software quality model

BLI LZD



Comparison All Software Quality Model

| |

all sQ BoehmSQ DromeySQ  FURPSSQ 150912650

Model Model Model Madel Model Model

Combine

m Marketplace TKP m Market Marketplace SHP

Marketplace BLI = Market

Fig. 15. Comparison from combine software quality model

The percentage of each of the criteria used in the
combined model of software quality after an assessment can
be seen in the graph in Fig. 16.

Criteria Comparison
From Combine Software Quality Model

Correctness I 6,20%

Supportability I 8,20%

Efficiency I 10%

Reliability I 12,80%

Usability . 13,50%
Functionability I 16,20%

Understandability I 16,50%
Integrity e 16,60%

Fig. 16. Criteria comparison from combine software quality model

Based on the results of the criteria assessment asin Fig.
16 it was found that there were three criteria that had the
highest rating percentage so that it had the most influence on
the quality of an e-commerce marketplace system. These
three criteria are integrity with a value of 16.60%, followed
by understandability criteria with a value of 16.50% and
functionability criteriawith a percentage of 16.20%. Thiscan
be a suggestion and input for each e-commerce marketplace
to pay more attention to the integrity, understandability and
functionability of their systems to have better quality.

After the test results obtained using a combination of
software quality criteria of the model, further analysis of the
sequence obtained based on other aspects in addition to
assessment of software quality models, these aspects are
based on the total visitors, daily frequently accessed, as well
as software from PlayStore ranked. The results of the
comparison in general can be seenintablelV.

TABLE IV. GENERAL MARKETPLACE RANKING COMPARISON

General Marketplace Ranking Comparison
Rank Rank
Markeplace (Total (AcRc?Blfed) (gaat‘?rll(g) (Software
Visitor) Quality)

Marketplace TKP 1 6 3 1
Marketplace BKL 2 7 4 2
Marketplace LZD 3 a7 2 3
Marketplace SHP 4 40 1 4
Marketplace BLI 5 41 5 5

Table IV shows that there is a similarity in rank between
the order based on the total visitor in the e-commerce
marketplace in the order based on the assessment using the
combined quality software.

IV. DISCUSSION

In this section, the researcher wants to discuss the results
of the research that has been done. Theresultsobtained inthis
study depend heavily on the assessment of the assessor. So
the value obtained will be different if the research model is
assessed by a different assessor.

For further research, it is very possible if the model that
has been made in this research is assessed not only by one
person but by many people so that the calculation processin
AHP uses the concept of combined values of paired pairs. It
should be emphasized that AHP is not too concerned with the
number of respondents who are assessors but must be able to
understand and represent the context and object of research
conducted.

V. CONCLUSION

Based on the results of the implementation and
comparison of software quality models used, it wasfound that
there was no difference in the first rank of the assessment
using the different quality software. But there is a difference
between the assessment based on the quality software model
and the ranking by Alexa I nternet and the position on Google
Play. This result can be different depending on the assessor
making the assessment.
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