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Abstract - A sales counter is a system operated by sales personnel to determine and record the goods bought by the 
customer. Information system provides a competitive advantage to companies, however, there are many factors that impede 
the adoption of information system in a small-scale business like the high cost for the implementation. Additionally, a typical 
sales counter is not portable and does not have innovative features like analytics, decision support system, and solution for 
long queue issue in the business. Hence, the study developed a portable sales counter application with analytics feature to 
determine the top-selling products, decision support system to predict the product sale by the quantity and suggests the 
quantity to restock for each product, and fast checkout component that quickly checks out the products that customer desires 
to acquire. The study conducted a survey with questions based on ISO/IEC DTR 9126-4 to five businesses and its customers 
to evaluate the application. The results of the survey revealed that the overall users are very satisfied with the application 
especially to its usability and portability criterion which obtained the highest mean over the other criterions. 
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I. INTRODUCTION 
 
The proliferation of smart devices like smartphones 
and tablet have been prominent nowadays because of 
its increasing capabilities. In fact, it is believed to be 
more significant to our lives and jobs in the future 
and this is one of the reasons how smartphones have 
surpassed the sales of desktop and laptop several 
years ago [1]. Continuously producing of information 
systems that were only available in the PC urges 
employees to demand more and that is, to primarily 
support general business activities [2]. 
A sales counter is usually placed in sales area and 
operated by sales personnel to determine what the 
goods are that customers desire. The chosen goods 
are then prepared by the sales personnel and hand it 
over to the customer [3]. 
Information system helps them to boost the 
production because it automates the processes and 
therefore, many are allocating a budget to acquire it 
[4]. However, there are many characteristics that 
impede the information system adoption in small 
business. These characteristics are considered as 
critical issues since these small enterprises are 
composed of over 90 percent of all businesses in 
different economies [5]. One element is the high cost 
because information system usually requires an 
infrastructure to work with [6]. 
 
A typical sales counter system has the functions like 
sales transaction, inventory monitoring and so forth. 
It does not have an analytics to further assist the 
business because an organization that is using an 
information system with analytical capabilities are 
likely to perform better [7]. 
In decision support system, there is an underlying 
assumption on some studies that by utilizing a DSS 

will improve the effectiveness of fashioned decisions 
and efficiency in decision-making [8]. 
Organizations which directly interface with their 
customers experience issue in queuing. Retail stores 
and restaurants are examples of firms that encounter 
this kind of problem. In recent years, the management 
of queues has acquired a growing attention due to the 
fact that fast service has been demonstrated to give 
firms a profound competitive advantage [9]. 
At the time this project was carried out, there was no 
research yet about the creation of sales counter 
system in the Android device that is primarily 
developed for the small-scale enterprise. The system 
referred to is an easy-to-use information system, can 
be used by multiple businesses, and has unique 
capabilities such as analytics for determining the top-
selling products, QR and barcode recognition and 
generation for tagging and scanning of code, 
paperless receipt by sending the list of bought 
products to customer’s email, decision support 
system that recommends the quantity to restock for 
each product and predicts sales on particular period, 
and has a component of queue control technology for 
fast checkout service transaction. Hence, this project 
is an attempt to provide an unprecedented Sales 
Counter System in an android device that will 
profoundly benefit small-scale businesses and their 
customers. 
 
II. LITERATURE REVIEW 
 
Sales counter system, Point-of-Sales, and alike are 
information systems that run on a personal computer 
and usually integrates with a barcode reader and 
touchscreen terminals. This system is often requested 
to modify the designs and functions by the user to the 
provider to fit their business needs [10]. This kind of 
system is used in grocery industries because of the 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-5, May-2018 
http://iraj.in 

Analytics and Visualization of Portable Sales Counter for Small-Scale Enterprise 
 

34 

significant impact on the operations in terms of time 
that lowers the required amount of period to process 
different tasks. It is also utilized to control the 
tendency of having a huge variance of item stocks 
against the sales to the buyer [11]. In small retail 
stores, it has been shown that they can improve and 
survive by possessing necessary skills and flexibility. 
It is related to information technology adoption and is 
probably going to profoundly change their focused 
position contrasted with those retailers who failed to 
adopt [12]. In Gittelsohn, Laska, Karpyn, Klingler, & 
Ayala [13] study, the acceptability of a sales counter 
system has to be established for small business 
programs to improve healthy food access. In the 
study of Khong[14], their research explored different 
businesses that directly interact with their customers. 
These enterprises manage the waiting customers in 
various systems like queuing them for service. These 
systems are fit when the customers have a normal 
hearing function and eyesight. Therefore, they argued 
that these kinds of systems do not allow an individual 
customer to ease the problem of queuing. Mobile 
devices e.g. tablet and smartphone have been 
becoming a significant stuff for humans on a daily 
basis. It became to be the most effective and 
convenient communication tool. Moreover, there are 
still some other factors that grow the use of mobile 
devices in recent years such as the low price of the 
device itself, changes the lifestyle of the user, the 
only available infrastructure choice for some 
developing and undeveloped countries [15].   
Business analytics becomes important in the business 
communities over the past two decades. This 
technology works by analyzing important information 
to support a firm to better comprehend their 
performance in the market as well as assisting them 
to make timely business decisions [16]. In the 
research of Banerjee & Banerjee [17], they conducted 
an experimentation of data gathered from POS 
database to perform analytics. As a result, the shelf 
space was managed efficiently and retail promotion 
became effective. In Shang, Tadikamalla, Kirsch, & 
Brown [18], their study is all about the Decision 

Support System for handling stock at 
GlaxoSmithKline. Their investigation demonstrates 
the test on the most proficient method to best use the 
information gave the product and their approach was 
to import the information into Decision Support 
System to manufacture unique reason choice guides. 
The DSS adequately decides the wellbeing stock 
level and the quantity for week’s forward coverage 
(WFC) for each SKU (Stock Keeping Unit). 
 
III. METHODOLOGY 
 
The study utilized software, hardware, research 
method, system evaluation, and statistical methods. 
The software used in this study are Android studio to 
develop the front-end of the application using Java 
programming language, MySQL for the database, 
PHP for the development of API, and 000WebHost 
for the hosting of the backend program. The hardware 
utilized are Android device that could be either a 
smartphone or tablet, the camera of the Android 
device for scanning of codes, and an internet 
connectivity for the communication between front-
end and back-end program. The algorithms used in 
the app are linear search for searching of items, 
merge sort for sorting of items, sales forecasting 
using data mining for analytics to collect items and 
classify them. The sales forecasting algorithm is also 
used to perform the DSS. The items are classified 
then applied the average method to be able to provide 
predicted sale. This predicted sale is utilized to output 
suggestion of additional quantity by deducting the 
predicted sale against the current stock level. The 
research method used in this study is the descriptive 
method because it is widely utilized in various 
research projects.  According to Calmorin [19], the 
descriptive method concentrates on the current 
condition. The V-model is used in this study as the 
Software Development Life Cycle. The V-model is 
good to utilize when requirements are clearly defined 
and technical resources are all available with 
necessary technical expertise [20]. 
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The figure 1 shows the system architecture of the app 
and all users shall have an internet connection. The 
business users of the app such as owner, cashier, 
inventory custodian, and customers are the users of 
the front-end system while the backend system 
operates in the 000WebHost whenever a user in the 
front-end performs an activity. 
This study constructed survey questions based on 
ISO/IEC DTR 9126-4. All questions will be answered 
from the scale of Strongly Agree to Strongly 
Disagree. The notion is to attain the average rate of 
each characteristic such as usefulness, reliability, 
portability, and effectiveness of the application. The 
arithmetic mean was used to get the mean of each 
characteristic while the Likert scale was used to 
measure the satisfactory level according to the 
respondents' assessment to the application. 
The total number of respondents was sixty-six (66) 
that composed of the business owner, cashier, 
inventory custodian, and customer users. The study 
deployed the application on five small-scale 
businesses which includes electronics and 
accessories, perfume, printing shop, and two footwear 
shops. These respondents evaluated the application 
by answering the survey questions aligned to 
ISO/IEC DTR 9126-4. 
 
IV. RESULTS AND DISCUSSION 
 
4.1 Smart Sales Counter 
Since every application in an android OS needs a 
name, the study decided to name the developed 
application as as Smart Sales Counter because it has 
unique features like analytics, decision support 
system, and self-checkout component. 
 
4.2 Security Features of the App 
The first security is the login system and this is the 
area where the user can register a business. The 
second security is the account verification by 
requiring the user to enter the six character codes sent 
to their email address at the first attempt on login 
after the account has been registered. The third 
security is role-based access control which provides a 
certain access to a particular user account type. The 
owner account can access all modules, the cashier can 
operate the sales transaction and history of sales, and 
the inventory custodian can manage the inventory 
system and QR code management. 
After a successful registration of a business and 
account verification, the user will proceed to the 
homepage of the smart sales counter. 
 
4.3 Item Maintenance 
In a newly registered business, the first thing to set up 
is the items. There are three items for maintenance 
such as product, category, and discount. The product 
maintenance enables the owner user to perform add, 
edit, archive, and unarchive a product details eg. 
Price, barcode, and name. The discount can be set to 

deduct the total price that customer has to pay by 
either percentage or sigma. The category will be 
associated with a particular product to manage them 
easily in sales and customer pre-shopping modules 
through sorting.  
 
4.4 Inventory System 
When the products are already in place, the next to do 
is to restock each product based on the actual count of 
the product and it is done in the inventory system. 
The inventory system allows user to monitor the 
stock level of each product in real-time. Each 
restocked products is then recorded with the details of 
the user who performed the restocking of product, the 
name of the restocked product, restock ID, previous 
stock level before the restocking of a product has 
been done, the quantity of added stock, total stock, 
date, and time. 
 
4.5 Sales Transaction  
Once the products have already stock, it can already 
check out using the sales transaction module. In this 
module. the user has three options to input the 
products in the shopping cart such as manually 
selecting the photo of product one by one, scanning 
the barcode or QR code of the product, and scanning 
the QR code generated from the customer pre-
shopping component. The customer pre-shopping is 
the name of the fast checkout component in the app. 
The shopping cart is the extent where all punched in 
product is listed and the user will input the cash paid 
by the customer and apply discount if needed. 
 
4.6 Code Scan and Generation 

 
Fig.2. QR and Barcode Scanner 

 
Figure 2 shows the QR/Barcode scanner of the 
application using the camera of the android device. 
This scanner can be used in the sales transaction that 
enables the user to scan the product barcode, QR code 
or list of products from QR code of pre-shopping. 

 
Fig.3. Pseudocode for QR & Barcode Scanner 

Figure 3 displays the pseudocode for barcode and QR 
code scanning. The IntentIntegrator is from the 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-5, May-2018 
http://iraj.in 

Analytics and Visualization of Portable Sales Counter for Small-Scale Enterprise 
 

36 

library of ZXing for the generation and scanning of 
code. The boolean qrSwitch is used to determine 
whether to scan a single product or list of products. 
The integrator.setDesiredBarcodeFormats is for the 
scanner to read a barcode or QR code. The 
integrator.setOrientationLocked is set to false to 
make the scanner work in a rotatable orientation of 
the android device. The setCameraID is set 0 to lock 
the scanner at the back camera of the Android device. 
The study tested the application using different 
android devices and discovered that scanning of QR 
code performs better in the device with a camera that 
focuses quickly on the subject. This allows the user to 
scan individual product code smoothly. The user is 
also able to generate a QR code to uniquely tag a 
product that doesn’t have a barcode. 
The study experienced a challenge to download the 
QR code image from the app to android device’s 
memory during the testing phase of this module. The 
study found out that the filename of the image should 
not contain any special characters eg. Space and 
colon. Also, the file type should be supported by the 
Android OS like jpg and png. Lastly, the app needs to 
perform sendBroadcast to OS so the photo viewer of 
the device will recognize it. 
 
4.7 E-Receipt and History of Sales 
The user can send a copy of e-receipt to the 
customer’s email address after a successful checkout. 
This e-receipt contains the business information, 
cashier name who processed the transaction, date, 
time, and list of bought products, cash paid by the 
customer and the change.  
The application has a history of sales that indicates 
the list of successful sale transaction together with the 
information such as products bought, total price, date, 
and time of sales. This is also the extent where refund 
feature is done to restore the deducted product 
quantity and previous amount of sales.  
4.8 Reports 
The reports module consists of three report items 
such as sales, analytics, and decision support system.  
The constraint that the study encountered during the 
testing stage of this module is the substantial 
utilization of device resources such as memory and 
CPU. The study decided to transfer the processing job 
to the 000Webhost by creating a web-app and the 
android app will simply call it using Android 
Webview when this module is executed. 
4.8.1 Sales Report 

 
Fig.4. Sales Report 

Figure 4 displays the user interface of sales report on 
a yearly basis. The owner user is only account type 
that can operate this. This report is basically 
providing the gross sales report to the user by weekly, 
monthly, seasonally, and yearly basis as well as the 
customized range of date. 

 
Fig.5. Pseudocode for Sales Report 

 
Figure 5 shows the pseudocode for sales generation. 
This will output the sales report in a yearly basis but 
the same concept in other particular intervals eg. 
Monthly and seasonally. Every time the user selects a 
specific interval the app will need to connect to the 
database in order to perform a query. The query is 
simply summing up all retrieve data and form it as 
yearly. 
 Other reports such as analytics and decision 
support system are also functions that run in a web. 
Therefore, their pseudocode is similar to the sales 
report. 
4.8.2 Analytics Report 

 
Fig.6. Analytics Top-selling Products Report 

 
Figure 6 shows the analytics feature of the app and 
the business owner account is the only account type 
that can access this module. The analytics shows the 
top five selling products by quantity sold or by sales. 
The chart can be generated by selecting a particular 
date period such as weekly, monthly, seasonally, and 
yearly. 
4.8.3 Decision Support System Report 

 
Fig.7. Decision Support System Report 

 
Figure 7 shows the decision support system feature of 
the app. Like the sales and analytics report, the 
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business owner is the only account type that can 
access it. The decision support system provides a 
suggestion of additional quantity to restock for every 
product as well as its predicted sales in quantity by 
season or monthly basis. The limitation on this 
module is that it needs a data to be able to output a 
report eg. Current year and season is 2018 and cool 
dry respectively, then the report needs a data from the 
previous year and the same season. 
4.9 Customer Pre-shopping 
The solution for the long queue issue was named 
customer pre-shopping in the application. The 
customer user will see the list of businesses registered 
in the app. Each business is displayed together with 
their business information like the business picture, 
business description, and contact number. A customer 
user can browse the products of a business and select 
them for price computation purpose. The pre-
shopping will then generate a QR code of selected 
products that is built for presenting it to the cashier so 
that the customer will not need to tell the order one 
by one. 

Table 1. Software Evaluation Results 

Criteria Mean Interpretation 

Functionality 4.37 Very Satisfactory 

Reliability 4.30 Very Satisfactory 

Usability 4.53 Excellent 

Portability 4.53 Excellent 

Efficiency 4.30 Very Satisfactory 

Total Mean 4.41 Very Satisfactory 

Table 1 displays the software evaluation result. The 
functionality, reliability, and efficiency criteria 
received a mean that is interpreted as very 
satisfactory. The usability and portability, the two 
relevant criteria for this study obtained a mean that is 
conceived as excellent. The total mean for all criteria 
is 4.41 which has an interpretation of very 
satisfactory using the Likert scale. 
 
CONCLUSION 
 
The study realized the seldom adoption of 
information system in a small business that sells 
goods. This study has developed a portable sales 
counter application that is affordable, easy to use, and 
adapt due to the usual constraints in small businesses 
like dependency on a paper-based system to record 
the sales transaction and form a report, and high cost 
for implementation of an information system to their 
business. Overall, the study conceived that the app 
satisfied the users based on the result and findings of 
the survey. All business owner respondents are happy 

to use the app because it is portable and easy to use 
and all they need to avail are internet connectivity 
and Android device to indulge the benefits of the app. 
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