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Abstract 

 

The information technology systems are developing faster; one of its developments is a 
system to process the recording of sales data (Selling System). To support the selling 
process in Ali Cycle bicycle shop, which previously done manually, it needs a system to 

record the stock of goods, transaction, supplier, and sales report. There is a lot of model in 
building the system, one of the model is traditional development model, generally, the 
phase of this model is never-ending related to system problems or bugs, sometimes bugs 
are not found in the development but comes after practical use begins. A Point of Sale 
(POS) system with Test Driven Development (TDD) method has been built in which a test 
is written before the coding phase in a purpose of the codes, which are created, has passed 
the test, reducing the bug and it tests the system. The results show that all codes have 
passed the test; the test consists of 89 functions and 397 statements. Evaluation results of 

end-users testing showed that the majority of respondents strongly agree and agree with a 
system with an average rating of 94% for performance, 89% interface and 83% user 
satisfaction. The conclusion is, building a POS system using TDD method succeeded by 
producing a useful system as the requirement and expected system quality. 
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1. INTRODUCTION 
The development of information technology is faster along with the ability of 

computers in the data processing. One of the developments is the information 

system for the process of recording company sales data or often referred to as 

Point of Sale (POS). POS system can be said to be good where the system has 

these features including, can see data categories of goods, see data on goods, 

stock of goods, sales reports, and sales transaction data. This sales information 
system is still much needed by the community to manage and facilitate their sales 

efforts, one of which is Ali Cycle. Ali Cycle is a business that focuses on service 

and sales services for various types of bicycles ranging from mountain bikes, road 

bikes, BMX bikes, folding bikes and so on. Meanwhile, to manage this business, 

the owner must present information on sales transactions, stock information, and 

sales reports. All that is still conventional, the more years the business is growing, 

which means that sales transaction information, stock items, and sales reports are 

increasing and very ineffective if done manually [1]. Indeed all of that can be 

done manually but it is very ineffective and takes a lot of time too. Therefore, 

software development is needed, namely POS, which can manage the business 

effectively. 
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In building software, many development models have been developed over the 

years with varying degrees of success. These include the Waterfall Model, 

Iterative Development, Prototyping, Spiral Model, RAD or often referred to as 

the traditional development model [2,3]. This traditional model is rarely ending, 

evolutionary of software development described in [3]. Generally, system 

problems or bugs that are developed (which are not found during the development 

life cycle) appear after practical use begins, so that problems related to the system 

are solved after system implementation. Also in this traditional development 

model, all requirements must be known at the beginning or in advance of 
development, some of the same code or redundant that has been implemented has 

never been run by the system at all. All these shortcomings affect the 

performance and speed of the system is built[2]. These deficiencies sometimes 

make IT professionals in the industrial environment from IT architects to 

programmers unable to explain the advantages and disadvantages obtained[4]. Of 

the shortcomings of the traditional development model, the Test Driven 

Development (TDD) method is the right solution. TDD promised increased 

quality and productivity [5]. With the TDD method to make the system made 

more testable or tested, thus reducing the possibility of system errors when 

developing or when it has been deployed [2]. In [6] combines several techniques 

including TDD for an agile formal development process. Some of the studies 
using TDD include [7], [8], [9], [10], [11], [12], [13], [14]. Meanwhile [15] using 

TDD to selecting UML models along development process. The advantages of 

test-driven development described in [16]. 

 

This study developed a Point of a Sale information system at the Ali Cycle 

bicycle shop using the Test Driven Development method based on the Web App. 

To produce a system that has many features to facilitate sales management 

including product management features, suppliers, sales transactions, and 

inventory that can run well and quickly than there are many defects or bugs. 

 

2. METHODS 

Research conducted using one of the many practices of Extreme Programming 
development methods, namely Test-Driven Development (TDD) or often also 

known as Unit Test-first Development, namely by making test cases before 

creating functional code. In the [17] propose an additional benefit of Acceptance 

TDD and [18] adding criteria to TDD. On the other hand, [19] investigate how 

the TDD characteristics impact quality and productivity. Then, [20] 

experimenting with the effect of TDD on productivity, code, and tests.  More 

complete, [21] conducts a review on the effect of TDD on internal quality, 

external quality, and productivity. In the [27] conducted an experiment with 24 

professionals from three different sites of a software organization to implemented 

TDD and ITLD. It was observed that the subjects were more productive when 

applying TDD to simple tasks compared to ITLDs. In the other hand, the 
effectiveness of TDD has been proven in [25], [26].   Figure 1 shows the 5 steps 

or phases in applying this method [2]. 
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Figure 1. The flow of software development with TDD [2] 

 

2.1. Write a test  
The first step is to make a unit test of each feature that will be created. In this 

study, unit tests that will be made include starting from product management 

features, suppliers, sales transactions, and inventory. When there are new 

features, it starts with writing a test. Making your scenario test requires a clear 

description of the features, specifications until the needs begin from input to 

output to be issued. 

 

2.2. Run a test  
When you have made a test of each feature starting from the features of sales 

transactions, inventory, and others, make sure when running a test of features that 

have been made the results fail or do not meet the expected results. At this stage, 

it is often referred to as red-phase, because the functional code has not been 
created. 

 

2.3. Writing functional code  
At this stage, writing program code, program code that will be made in this study 

includes the features of sales transactions and inventory. The main goal is to 

make the program code that is made to pass the test. In this section, the program 

code for sales, inventory, or other transaction features can still be messy or 

unreadable, because this stage has the main goal of passing the test and not 

having to make additional functions other than to pass the test. 

 

2.4. Re-run the test  
At this stage make sure the program code that is created starting from the features 

of sales transactions, inventory and others have passed the test, if not then do 

iterations on making the program code until all have passed the test. With 

continuous iteration, the programmer can easily monitor system performance 

while avoiding errors or bugs in the program code after changes or adding new 

features. 
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2.5. Refactoring 
It is at this stage that the program code which is still cluttered, duplicate and 

inefficient can be tidied up, with this testing iteration while ensuring the changes 

made produce something similar before refactoring. With the development of 

code applications that are made more and more, the TDD approach can help the 

code that is made easier to read again and easily maintained by the programmer, 

or other programmers. 

 

3. RESULT AND DISCUSSION 
This section discusses the results of system implementation and testing that have 

been carried out. Implementation is carried out using the PHP programming 

language with the Laravel framework from the Back-End side, for making unit 

tests using the PHPUnit package and from the Front-End side using HTML, CSS, 

and JavaScript. Following are the results of TDD implementation according to the 

stages in one of the features of the Point of Sale (POS), namely the Transaction 

feature. Figure 2 shows when the user wants to make a new transaction, the first 

step is to find the product the customer wants to buy on the search form and when 

the product is selected it will automatically enter the shopping basket, then fill in 

the customer's name, telephone number, and the amount of money get paid. In the 

other hand, the steps to implement TDD on the transaction feature can be seen in 
Figure 2 

 
Figure 2. Results of transaction feature 
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Figure 3. Implementation of TDD on transaction features 

 

The first step in implementing TDD is to make a test like Figure 3. And proceed 

with running the test that has been made like Figure 4. 

 
Figure 4. Running test results 

 

The test results above show Errors because the test that was made does not see 

the form to enter data in the form of the customer's name. Then the functional 

code or process step 3 is made in the TDD method to meet the errors above. 
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Figure 5. Writing user functional codes filling transaction details 

 

Figure 5 shows the functional code for the customer's name form, the customer's 

telephone number, and the amount of money paid by the customer. The next step 

is to re-run the test and see the results whether it meets the test or not. The results 

can be seen in Figure 6. 

 
Figure 6. Results of running a user test filling transaction details 

 

When you have made the code in the form with the customer’s name, customer 

telephone number, and the amount paid by the customer, then try again to run the 

test, and the results turned out to have passed the test or OK, as in Figure 6. So 

for the user feature can fill in transaction details that have been tested because it 

has passed the test. While testing for all features on this POS system the results 

are OK or all the codes of all features have passed we can see the test results in 

Figure 7. 

 
Figure 7. Results of running tests on all features 
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After testing in the application development environment done, then testing will 

go at the end-user or end-user level. This section uses MOS (Mean Opinion 

Score) to present the evaluation results got by testing end-users regarding their 

perceptions of this application. We use evaluation to measure system 

performance, display form, and user satisfaction, as done by [22]. The quality of 

testing in TDD is described in [23]. System performance parameters and display 

form affect user satisfaction in using the system built. Stages of testing do not 

guarantee the quality of the system but can provide a level of confidence in the 

system. Software testing techniques described in [24]. Users who took part in this 
study were 15 respondents.  

 

We give each respondent a brief explanation of the system being built. Then the 

respondent is given time to use the system. There were eleven questions given, 

which included the speed of login access, not finding bugs, speed of access to all 

features, the system could run according to initial requirements, the display was 

interactive; the display was proportional, the display system was interesting, user 

satisfaction, until giving recommendations to friends respondents to use the 

system. Based on the evaluation results of the questionnaire given will analyzed 

using a Likert scale of 1 to 5, strongly agree, agree, neutral, disagree, and strongly 

disagree. The percentage is got by the formula Y = P / Q × 100%, where Y is the 
percentage value, P is the number of respondents who answered the question, and 

Q is the number of respondents. Evaluation results are divided into three main 

parts, namely performance evaluation, display form evaluation, and satisfaction 

evaluation. Evaluation results of end-users testing showed that the majority of 

respondents strongly agreed and agreed with a system with an average rating of 

94% for performance, 89% interface and 83% user satisfaction. 

 

4. CONCLUSION 
The sales system or Point of Sale (POS) for Ali Cycle bicycle shop makes it very 

easy to manage its. Besides this system was also built using the Test Driven 

Development (TDD) development method to reduce the possibility of errors or 

bugs appearing on the system during development or when it has been deployed. 

It can run the results of testing the functional code of the system using the TDD 

method on all test functions in which there are test scenarios of each feature, and 
the result is that all code that has been made all have passed the test. The test 

results comprise 93 test functions and 417 statements or input from the test data 

that has been made. 
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