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In the increasingly competitive landscape of the manufacturing industry, leveraging 

advancements in information technology has become pivotal for gaining a competitive 

edge. Specifically, the furniture manufacturing industry has adopted decision support 

systems (DSS) to meet diverse information needs. However, user concerns regarding these 

systems, including information reporting speed, order reception, and the accuracy of raw 

material usage calculations, persist. The development of any system necessitates the 

application of quality assurance standards that align with user requirements. In light of these 

concerns, the measurement of software quality emerges as an essential strategy to assuage 

user doubts about the DSS. Employing the ISO 9126 standard as an assessment parameter 

provides a reliable framework for evaluating the quality of the DSS. Although the ISO 9126 

model possesses several characteristics, this study focuses exclusively on two: functionality 

and reliability. The anticipated outcome of this research is a refined understanding of user 

satisfaction pertaining to the implementation of the DSS. Consequently, this study's findings 

may contribute to the DSS's credibility, specifically concerning the speed of reporting, order 

reception, and the precision of raw material usage calculation. This, in turn, can influence 

the decision-making process in production, thereby enhancing the overall effectiveness of 

the manufacturing industry. 
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1. INTRODUCTION

The contemporary era is characterised by the rapid 

proliferation of information technology, with its influence 

permeating virtually all domains [1, 2]. These technological 

advancements, acting as an indispensable tool for business 

processes, provide an integrated real-time system to compile 

and furnish a diverse range of accurate data [3]. The strategic 

adoption of information technology is considered a 

cornerstone for gaining a competitive edge in an increasingly 

competitive landscape [4]. 

However, the development of information systems in 

industries transcends the mere automation of routine business 

processes. The objective herein lies in the orchestration of a 

novel information flow, systematically integrated into a 

cohesive system [5]. This premise holds particularly true for 

the manufacturing industry sector, where advancements in 

information technology have catalysed the emergence of 

innovative business models aimed at expediting processes and 

optimising time efficiency. In this context, the focus is 

predominantly on industries engaged in goods production. 

Identified as a pivotal sector in modern economic and 

business development, manufacturing, and especially 

furniture production, requires strategies aimed at enhancing 

competitiveness and securing a competitive advantage [6]. 

This necessitates the adoption of information technology in the 

furniture manufacturing industry to streamline business 

processes effectively and efficiently. To cater to the diverse 

information needs, the industry has implemented decision 

support systems (DSS), integral components of computer and 

knowledge-based systems that bolster decision-making 

processes within an industry [7, 8]. 

The implementation of a DSS provides a strategic 

advantage by serving organisational planning and augmenting 

the efficiency of making production decisions [9]. Within the 

furniture manufacturing industry, DSSs can be integrated 

across various divisions, including marketing, accounting, and 

production [10]. The objective of developing a DSS is to 

generate alternative decisions in the production process of 

goods, thereby necessitating a standard for quality assurance. 

It is posited that a system can only meet high-quality standards 

if it aligns with user needs [11]. 

From a broader perspective, the measurement of software 

quality can be approached from various angles, with a focus 

on user satisfaction being a notable consideration. 

Therefore, the measure of software quality emerges as a 

critical factor in resolving user concerns or uncertainties 

related to the system [12]. These uncertainties frequently 

pertain to the speed of information reporting, order reception, 

and precision in calculating the usage of production raw 

materials in the context of a decision support system. A quality 

assessment of a decision support system is crucial in applying 

suitable evaluation standards. The purpose of such assessment 

is to measure usability, access convenience, and the level of 
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maintenance from a user's perspective [13]. 

Standardised assessment parameters, such as those outlined 

in ISO 9126, provide a foundation for evaluating general 

software quality [14]. ISO 9126 delineates the quality of 

software products, models, and characteristics, thereby 

facilitating the determination of software product quality. It 

encompasses four software quality characteristics: 

functionality, reliability, usability, efficiency, maintainability, 

and portability [15]. This standard offers a means to evaluate 

software products in terms of their internal and external quality 

and the interrelationships with quality attributes. 

Given the context of the challenges in the furniture industry, 

this research concentrates on applying the ISO 9126 model to 

assess the quality of a decision support system. The 

adaptability of ISO 9126 across the system enables a 

comprehensive evaluation of the software. Although the 

model presents several characteristics, the current study limits 

its focus to two, namely, functionality and reliability. 

Functionality pertains to the capacity of a decision support 

system to offer functions that meet user needs, while reliability 

refers to the system's ability to maintain a particular 

performance level. 

Each characteristic of ISO 9126 is further divided into 

several sub-characteristics. The selection of two out of the six 

factors from the ISO 9126 model is informed by the goal to 

focus the system testing on internal components. Therefore, 

the objective of this study is to test a decision support system 

using the ISO 9126 characteristics of functionality and 

reliability. 

Quality assessment is requisite for addressing user 

uncertainties about the decision support system. ISO 9126 

proposes several statements leading to quality measurement 

related to functional appropriateness, data accuracy, interplay 

with other software, prevention of unauthorized access, 

amongst others. Consequently, the application of ISO 9126 

seeks to mitigate potential perception bias in implementing a 

decision support system, which might not provide clear usage 

guidelines. 

The outcomes of this study will manifest as an evaluation of 

user satisfaction concerning the application of a decision 

support system. Therefore, these test results may inform 

decision-making processes in the development of a decision 

support system. Moreover, the findings could potentially 

dispel user uncertainties about the system and enhance optimal 

business performance. 

2. MATERIAL AND METHOD

The research flow framework aims to describe the stages of 

applying ISO 9126. The research stages are shown in Figure 1 

[16]. 

Figure 1 shows the research steps for applying the ISO 9126 

model to a decision support system. The stages are divided into 

[17]: 

(1) Literature Study. Obtaining the basic literature in

solving problems and achieving the research objectives. The 

topics related to this research are the functionality and 

reliability characteristics of ISO 9126. Functionality was 

chosen as a measuring tool to evaluate a decision support 

system aligned with the needs, features, and capabilities. 

Meanwhile, reliability focuses on performing its intended 

function accurately and consistently over time. Thus, selecting 

these two characteristics is based on the current DSS condition, 

which needs to increase user trust and data integrity and thus 

reduce downtime. 

(2) Data Collection. Obtain initial data to solve user

problems in the decision support system. Data collection 

begins with conducting direct interviews with related parties. 

The interviews show that the user's problems are related to the 

user's doubts about the speed of reporting information, 

receiving orders, and the accuracy of calculating the use of 

production raw materials. The process of selecting informants 

for interviews from the primary users/actors who utilize a 

decision support system. Interviews on the use of the system 

on 36 users by asking 15 types of questions. Questions 

designed for the ISO 9126-related interview process focus on 

how a system can provide functionality and maintain a certain 

level of performance. The results of the interviews form the 

basis for designing user goals and weighting characteristics. 

Next, make observations by observing the activities that occur 

in the furniture manufacturing industry. Observations can 

show how the application runs and whether it is compatible 

with the existing functions by observing and obtaining the 

context of the use of the system and the target user. Apart from 

conducting interviews and observations, questionnaires were 

distributed to obtain user feedback. 

Figure 1. Research stages 
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(3) Identification of General Process. Define the business

processes that take place in the furniture manufacturing 

industry. The formulation of business processes aims to 

describe the problems that arise. In addition, this process also 

aims to map the use of modules in the system to overcome 

problems that arise. 

(4) Define the Test Instrument. Evaluate the quality of use

by assessing the extent to which the decision support system 

enables users to meet their needs. In addition, it is necessary 

to define user goals for the modules in the decision support 

system. 

(5) Quality Metrics Identification. The design of quality

metrics aims for quality measurement to have a clear context 

and become an effective measure in business processes. 

Identify quality metrics by defining each sub-characteristic of 

functionality and reliability of ISO 9126. Defining sub-

characteristics by assessing business and system suitability. 

(6) Evaluation Module. Define the modules in the decision

support system and calculate user satisfaction with their use. 

The results of the evaluation come from distributing 

questionnaires to users. 

(7) Respondent Assessment. Define the results of data

analysis using ISO 9126 through User Acceptance Testing 

(UAT) and the user questionnaire. The UAT process involved 

300 system users who were asked to test the features of each 

module. 

(8) Summary. Describe the results of data analysis using

ISO 9126 through User Acceptance Testing (UAT) and user 

questionnaires. 

3. RESULTS AND DISCUSSION

3.1 Identification of general process 

Identifying business processes is one of the initial stages of 

the analysis process [18]. The business process is a series of 

business activities, including input initiation and 

transformation of information, in producing output. The 

description of business processes can take place from the 

initial stages of the ordering process by consumers to the final 

stage, namely, product delivery to consumers. 

Figure 2 shows the conventional processes that occur in 

furniture production. Conventional processes in the 

manufacturing industry still use old methods with minimal use 

of technology. The business process currently running in the 

manufacturing industry begins with the marketing department 

conducting customer searches. The warehouse section makes 

travel documents to release goods from the warehouse. The 

travel document is submitted to the accounting department. 

The accounting section makes delivery letters. After the 

delivery letter is ready, the process of sending goods can run. 

Furniture delivery takes place to the customer's address. The 

accounting section makes financial reports (balance sheet, 

profit and loss, general ledger, etc.) [19]. 

3.2 Define test instrument 

ISO 9126 defines software quality by identifying its key 

attributes [20]. The ISO 9126 quality factor in this study only 

focuses on the characteristics of functionality and reliability. 

The choice of ISO 9126 functionality characteristics is 

because testing focuses on the ability of features to meet user 

needs, ensure functionality is aligned with current conditions, 

and verify whether the decision support system meets the 

requirements during the development phase. From the 

reliability side of ISO 9126, testing focuses on minimizing 

unexpected failures/errors, reducing downtime, and the risk of 

data loss. The selection of these two characteristics is due to 

the critical nature of the user. Accurate and reliable functions 

are crucial for using a decision support system. The 

implication of choosing these two characteristics is that there 

will be an impact on the decision support system's user 

experience, performance, and long-term sustainability. The 

following describes the characteristics and sub-characteristics 

of ISO 9126 on decision support systems for the furniture 

manufacturing industry [21]. 

Table 1 shows the criteria for evaluating a decision support 

system using ISO 9126. Each sub-characteristic has several 

requirements to produce an effective and efficient decision 

support system. This question then became the basis for 

distributing questionnaires to 36 users of the decision support 

system. The type of attitude measurement scale on the answer 

choices of questionnaire respondents can use a Likert scale. 

The process continues by defining user goals for the system. 

User goals are descriptions of the final status that users want 

to achieve. User goals should refer to real-world end statuses 

and can be useful for generating insights. In the decision 

support system, the formulation of user goals is as follows: 

(1) Minimizing errors when entering customer orders.

(2) Know the data collection of customers who buy goods.

(3) Knowing the calculation of the sale of goods to

customers. 

(4) Obtain master data from various divisions for processing

at the beginning of the year. 

(5) Obtain guidance on data collection on accounting groups.

(6) Obtain customer data collection guidelines, sales

assistants, employees to agents. 

(7) Obtain tax-related data collection guidelines.

(8) Know how to make work orders to be sent to the

production department. 

(9) Obtain guidelines for data collection for balance sheet

reports, payables/receivables, transaction journals, sales, and 

fixed assets. 

(10) Know how to monitor raw materials, leather fabrics,

and finished goods data. 

(11) Obtain local and foreign supplier information.

(12) Obtain guidelines for calculating fabric and component

requirements for the production process. 

(13) Know how to make purchase orders for imported and

local goods. 

(14) Obtain guidance on how to retrieve work order data and

create detailed work orders. 

(15) Obtain guidelines for reporting warehouse raw material

stocks. 

3.3 Quality metrics identification 

Define quality metrics to control the quality of software 

products [22]. These metrics define the properties and 

complexity of the final product of the software. Quality 

metrics are the basis for evaluating the internal section 

(developers) on the suitability of technology implementation 

[23]. The quality metrics show in Table 2 and Table 3. 
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Figure 2. General process in manufacture industry 

Table 1. Overview charateristics and sub-charateristics 

Characteristics Sub-Characteristics Question 

Functionality 

Suitability 

Has the decision support system performed the required functions? 

Has the decision support system ever failed while in use? 

Does the decision support system fulfil all task functions according to user goals? 

Accurateness 
Has there ever been a failure when entering data into the decision support system with an intensity of five times? 
Has the decision support system produced good reporting that matches user needs? 

Interoperability Can the decision support system interact with other systems? 

Security 
Does the decision support system meet the criteria for preventing unauthorized access? 
Does the decision support system meet the standards and requirements following applicable regulations? 

Reliability 

Maturity 
Can the decision support system avoid failures or errors in the software? 

Have hardware errors in the decision support system implementation been minimized? 

Fault Tolerance 

Can the decision support system manage its performance when unexpected errors occur? 

Is the decision support system capable of managing performance levels when software and hardware 

problems arise? 

Recoverability 

Is the decision support system able to return to normal work even though complex failure problems 

arise? 

Is the decision support system capable of backing up data in the event of a failure? 
Reliability Compliance Does the decision support system comply with the reliability standard of the software? 

Table 2. Functionality quality metrics 

Sub-

Characteristics 
Quality Metrics 

Suitability Provides the right set of functions and purposes. 

Accurateness 
Provides expected results or specified goals, such 

as create, update, delete, and search bar buttons. 

Interoperability 
Restrict access from other software and provide 

usage guide content. 

Security 

Maintain the confidentiality of information, 

including authentication processes, login 

procedures, display of sensitive data, password 

protection and user privileges. 

Compliance 
Maintain the limitations of the information 

provided. 

Table 3. Reliability quality metrics 

Sub-

Characteristics 
Quality Metrics 

Maturity 
In terms of software failure frequency and error-

free functionality. 

Fault Tolerance 
Responding to invalid input and ability to maintain 

performance in a software error. 

Recoverability 

Resumes work immediately after the failure, 

quickly recover from failure, and alert users to take 

action after errors are recognized. 

Reliability 

Compliance 
Compliance with software development standards. 

3.4 Module evaluation 

Evaluation of the module aims to map the list of pages from 

the decision support system [24]. Within the scope of 

implementing a decision support system, there are several 

important requirements outlined in several modules, namely: 

(1) Marketing

• Login Module

• Home Module

• Delivery Address Module

• Order Letter Entry Module

• User Data Module

(2) Accounting

• Login Module

• Home Module

• Master Module

• Chart of Accounts Module

• Fee Code Module

• Taxable Employers Module

• Sales Return Module

• Find Order Letter Module

• General Ledger Module

• Balance Sheet Module

• Debt/Receivable Card Module

• Ledger Journal Module

• Financial Statements Module
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• Sales Report Module

• Fixed Asset Module

• Utility Module

(3) Production

• Login Module

• Home Module

• Component Master Module

• Finished Goods Module

• Supplier Master Module

• Purchase Request Module

• Purchase Order Module

• Transaction Module

• Posting Module

• Utility Module

The user interface implementation of each module is shown 

in Figure 3 and Figure 4. 

Figure 3 shows the login module page for each user access 

in the marketing, accounting, and production sections. The 

marketing department uses this form to enter the account. 

Users can enter a registered account name and password. After 

successfully logging in to the account, the user can see the 

main page view. Figure 4 shows the appearance of the main 

page of the decision support system in the accounting section. 

The finance section uses this form to select the financial menu 

to view. Users can access the main page, transactions, 

marketing, general ledger, reports, fixed assets, custom/other 

settings, and exit the system. 

Furthermore, to help evaluate a decision support system, 

you can use the User Acceptance Test (UAT). UAT is the 

process of verifying the functionality of a solution for its users 

[25, 26]. UAT engages the user to know what the system does 

and what the user gets. UAT is included in black-box testing 

where the user is not interested in the internal/system coding 

but compares system functions with requirements. Due to page 

limitations for the details of the entire process, only a few 

modules are displayed. 

Table 4 shows the results of user acceptance testing on 

several modules. The challenges or limitations during the UAT 

process are related to the limited scope of testing and little user 

expertise. The range of testing is limited because it usually 

only focuses on common and essential user scenarios. Thus, it 

may not cover all possible actual usage scenarios. Little user 

expertise due to insufficient technical knowledge to carry out 

in-depth testing results in problems not being detected. 

Limitations of the UAT process are overcome by involving 

users from the start of developing a decision support system, 

from exploring requirements to the functional testing stage. 

3.5 Respondent assessment 

After collecting the questionnaire results, the next step is to 

make a recapitulation table for calculating the eligibility 

percentage from the results of the respondents' assessment. 

Questionnaires were distributed to 300 employees of the 

manufacturing industry from various positions. Table 5 shows 

the results of the respondents' satisfaction assessment. 

Table 5 shows the results of a good assessment for the 

overall characteristics of ISO 9126 for the decision support 

system. 

Figure 3. Get user data 

Figure 4. Home module 

Table 4. Evaluate module 

Test Case Test Steps Expected Result Actual Result 

Delivery Address 

Add new data 
1. Select the “Delivery Address” sub-menu

2. Select “New”
All fields will be opened All fields have been opened successfully 

Save new data 

1. Select the “Delivery Address” sub-menu

2. Select “New”

3. Fill in the company name

4. Add an address

5. Click “Save”

New data added successfully Sending address data added successfully 

Change company 

name 

1. Select the “Delivery Address” sub-menu

2. Select "Edit"

3. Change the company name

4. Click “Save”

The company name will change Company name successfully changed 

Change address 

1. Select the “Delivery Address” sub-menu

2. Select "Edit"

3. Change the address

4. Click “Save”

The company address will change Company address changed successfully 
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Table 5. Respondent assessment result 

Characteristics Score Criteria 

Suitability 4.17 Good 

Accurateness 4.28 Good 

Interoperability 4.36 Good 

Security 4.17 Good 

Maturity 4.17 Good 

Fault Tolerance 4.19 Good 

Recoverability 4.25 Good 

Reliability Compliance 4.00 Good 

4. CONCLUSION

Technological developments can make data processing 

easier and produce more accurate information, especially in 

manufacturing. This study yielded good quality findings on 

decision support systems in terms of suitability, accuracy, 

interoperability, security, maturity, fault tolerance, 

recoverability, and reliability compliance. The furniture 

manufacturing industry has implemented a decision support 

system to accommodate every information need. However, 

there are various kinds of doubts about the development of a 

decision support system. Various user doubts about the 

decision support system are related to the speed of reporting 

information, receiving orders, to the accuracy of calculating 

the use of production raw materials. Quality evaluation in this 

study uses the help of ISO 9126. Each ISO 9126 characteristic 

is divided into several sub-characteristics. Functionality 

characteristics have sub-characteristics such as suitability, 

accuracy, interoperability, and security. The reliability 

category has maturity, fault tolerance, recoverability, and 

reliability compliance sub-characteristics. The first step is to 

formulate conventional business processes in the industry. To 

assist evaluation, the formulation of criteria for questions and 

statements became the basis for distributing questionnaires to 

300 users of the decision support system. Formulation of 

questions based on ISO 9126 sub-characteristics.  

Next, the process continues by defining user goals for the 

system. User goals are the final expectations users want to 

achieve in marketing, accounting and production. Quality 

metrics results show compatibility between business processes 

and alignment with technology. Several modules prove the 

suitability of the process. Furthermore, to help evaluate a 

decision support system, you can use the User Acceptance 

Test (UAT). UAT engages the user to know what the system 

does and what the user gets. After collecting the questionnaire 

results, the next step is to make a recapitulation table for 

calculating the eligibility percentage from the results of the 

respondents' assessment. The results of the percentage of 

respondents indicate that the level of user satisfaction achieves 

a good score. Thus, applying a decision support system can 

help overcome user doubts and problems experienced in 

conventional business processes. A high level of user 

satisfaction can have significant practical benefits for the 

manufacturing industry. Practical benefits in the 

manufacturing industry are establishing higher customer 

loyalty, meeting expectations, and providing added value 

products, fewer complaints and product returns, and better 

product innovation.  

Overall, high levels of customer satisfaction have had a 

broad positive impact on the manufacturing industry. Not only 

creating stronger relationships with customers but also 

influencing the industry's financial performance, reputation, 

and long-term sustainability. This research has limited 

resources, namely time to conduct a comprehensive quality 

evaluation. Therefore, this study only focuses on the 

characteristics of functionality and reliability. Therefore, for 

future research, further improvements can be made to ISO 

9126 so that it significantly impacts the overall quality of the 

decision support system. The characteristics in question are 

related to usability, efficiency, maintainability, portability, 

effectiveness, and safety. 
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