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ABSTRACT 

A viable inventory management system is crucial to an organization, especially those who deals with stock 

going in and out of their premise. The system should cover several aspects in managing the collection of 

the available stocks to ensure efficiency. An inventory management system comprises crucial functions that 

the goal is to produce accurate information – a minor mis-information could lead to a wrong decision 

making. Improper system design could lead to the problem; thus, the design of this inventory system is 

supported by .NET Model View Controller (MVC) Framework as its backbone. The .NET MVC Framework 

is one of the most widely used framework that is written in C# programming language. By utilizing the 

MVC Framework, its three main components; data model (Model), user interface (View), and business 

logic (Controller) can be managed separately without affecting the entire system. Thus, the risk of the 

system functions to produce inaccurate information is reduced significantly. Moreover, MVC also supports 

scalability, extend-ability and maintainability which is a very important aspect for an information system 

with growing needs of new functions. 
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INTRODUCTION  

Inventory referred to a business process which mainly focused on stock and goods according to their 

business requirements (Nyemba & Mbohwa, 2017). In other words, the inventory can be simplified to 

unused resources, continuous development, extra resources and completed goods (Gitau, 2016). Those 

kinds of inventories needed to be in proper management as well as to maintain the steadiness of the 

organization with the current markets nowadays. According to Gitau et al. (2016), the activities related to 

the inventory must be stored in one place to ensure that the services and deliverable products met the user 

expectations. Meanwhile, inventory itself helped in reducing out of stock and the cost of inventory items 

purchased at the right times also will be cut off. 

 

The objective of this paper is to develop an inventory system for agriculture sources and adopting the .NET 

MVC Framework as the backbone of the system. An inventory system development process has always 

been a challenge because the adopted technology requires to be addressed properly. An incorrect selection 

of a technology could lead to the information system to be un-maintainable, inefficient and inaccurate; thus, 

resulting to a problem of the needs to develop a brand-new system repeatedly – which is costly. 

 

Hence, .NET MVC Framework is introduced in this project to support the system development process 

which could reduce the risks of facing said problems – specifically in maintaining the function integrity. 
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This first section of this paper introduces the motivation and objective of this paper. Followed by the second 

section which is the literature review focused on the discussion of the MVC Framework; its description, 

benefits, types and the selection of the framework. The third section discusses the system development 

process, detailing on how the MVC Framework is adopted, and finally, the result and discussion section 

which discusses the functionality evaluation method used to assess the effectiveness of the adopted MVC 

Framework. 

 

LITERATURE REVIEW 

Model View Controller (MVC) Framework 

In the 1970s, Trygve Reenskaug is the first person who intended the MVC design pattern at the Xerox Parc 

(Pop & Altar, 2014). He considered the MVC as the connector between the human user's mental model and 

the digital model in the computer. 

 

Basically, the framework itself consist of three components which are Model, View, and Controller. First, 

the Model described the business logic of a web application that related to the raw facts, validation, control 

and the knowledge base (Pop & Altar, 2014). 

 

According to the Jess Chadwick and Todd Snyder (2012), the visual presentation of MVC framework has 

been handled by the View. They also stipulated that the Controller received the request from the view part 

and accessed the information from the model and passed back the result to the view. 

 

 
 

Figure 1: Model View Controller (MVC) Framework 

(Source: Dhananjay Kumar, 2009) 

MVC Benefits 

There are several benefits of MVC model for building a web application. One of the benefits of using the 

MVC model itself is object-relational mapping system (ORM) designed to link with each of the models in 

the framework and helped to interact with the data especially related to the highest number of linkage 

between the models created (Pop & Altar, 2014). Focusing on the security, Pop and Altar (2014) show that 

the (ORM) system was a complex role-based security system assembled with CSRF prevention, where the 

developers are needed to give full attention against the attackers. According to the Point (2014), MVC 

platform is very efficient to handle while working with the large team of developers and for the web 

designer.  
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The benefit of MVC framework is it had its own specialty which inspired the programmers to develop web-

based application suit to their company demands. 

 

MVC Types 

There are several frameworks available focusing on the development of web application in the market 

nowadays.  JavaScript language is a cross-platform scripting language which provided the interactivity 

between HTML pages (Jiang Li et.al., 2010). For instance, AngularJS was one of the JavaScript 

frameworks. There were several characteristics in AngularJS such as two-way binding which enabled the 

code to disappear and focused mainly on the application, the browser is parsed into DOM while using 

HTML templates and others (Jain, Mangal & Mehta, 2014). Additional characteristics which included their 

preference were elements can be "decorated" and DOM can be manipulated in such an interesting way. 

 

In addition, Symphony2, CakePHP, and Zend Framework are the examples of PHP frameworks which had 

their own strength in a web-based application. According to the (Prokofyeva & Boltunova, 2017), 

Symphony2 had a better choice in configurations of XML format and Symphony2 framework can be loaded 

the number of files around 15.86MB in a single request. Symphony also supported numerous database such 

as MySQL, SQLite, PostgreSQL etc.  Scala is another programming language that had the functional 

extension of the object-oriented characteristics (Jiang Li et.al., 2010). They also stated that Scala had the 

features where it can be used all the available resources in Java including the libraries itself. 

 

C# also is a modern and multi-paradigm language which was designed by Andres Hejlsberg (the inventor 

of Turbo Pascal) (Jiang Li et.al., 2010). In C# MVC framework, it can inherit a class from the parent class 

and the child class can inherit all the attributes from the parent class. 

 

The selection of the framework used in designing the inventory system is based on the comparison of the 

programming language features practised in each of the framework. The features comparison is based on 

security, web application development and graphical user interface. 

 

PHP and JavaScript are lacking in terms of security due to the type-checking during runtime (Jiang Li et.al., 

2010). They also stated that C++ programming language considered not safe because C++ itself does not 

provide garbage collection and memory layout.  C# and Java are the best selection because it already 

provided an exception handling mechanism. Thus, the C# programming language is preferable than the 

other programming languages. 

 

Many types of programming language supported the web application development. In designing the web, 

the C# in ASP.NET, PHP and Java are the easiest ones because they supported several features and popular 

for last past years. On the side of PHP language, it was very convenient for the web development purposes 

but it less secured compared to others. Apart from that, OO-based abstraction also supported by Java and 

C# languages where they are strong enough rendering to the syntax and the extension libraries. 

 

PHP also deliver the OO-based abstraction, but they were not fully supported by all the features in C# and 

Java-like object-oriented programming (OOP). In addition, Graphical User Interface (GUI) was offered in 

C# programming language where it had a pre-built component in Visual Studio IDE compared to PHP. 

PHP language only integrated with HTML codes in designing the web design (Jiang Li et.al., 2010). Hence, 

C# language stressed out its specialty according to the several features above and helped in developing a 

better and complete system – which results in the selection of .NET MVC Framework that is supported by 

C# programming language. 
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SYSTEM DEVELOPMENT 

Developing the system by using the MVC .NET Framework shows the benefit of developing the 

components of the system separately; all the components could be worked on separately, it does not matter 

which comes first. In this section, the development process is described in three separate sub-section; 1) 

Database Design - Model 2) Interface Design - View, and 3) Business Logic - Controller. 

 

Database Design – Model 

The information displayed on the website primarily originates from the database. All the data have been 

captured, collected and stored in the database which is necessary for developing the system. In addition, 

the database technology is widely used in any kind of business application. 

 

MySQL Server is used as the database technology in completing the development. The database file is 

created in a form of .mdf format in this MySQL server. The database content is generated by using Code-

First features provided by the MVC .NET Framework. 

 

The Model needed to be defined first by defining the tables and columns of the database. The design of the 

database is finalized through the Entity Relationship Diagram (ERD) and it is referred to create the Model. 

The ERD design is reflected in the Model where each of the Model represents the entity, and the attribute 

inside the model represents the attribute inside the created entity. After the creation of the Model, a 

migration feature - which is provided by the Code-First feature, allows the Model to be then converted into 

a table (Model) and column (attribute) inside the system database. Booking Model together with its 

attributes of the system is shown in Figure below: 

 

 
 

Figure 2: Booking Model with its Attributes 
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Interface Design – View 

Essentially, the system has been developed by using Microsoft Visual 2015. It is one of the open source 

software where built with the snippet and syntax highlight to support the debug. Those are several features 

implemented in this software that facilitate the code writing effectively. With the support of the MVC 

framework, all the system interfaces are compiled in one folder called View. The View file consists of 

.cshtml files which is a file that could contain html, together with C# programming language, together with 

other programming language that supports interactive behaviour such as Javascript. 

 

Besides, the interface of the system designed by selected from Bootswatch themes. Bootswatch is a 

collection of open source themes for bootstrap where the developers can choose any kind of templates 

according to their preferences. It such an accommodating tool that helps creates a simple yet interesting and 

attractive website. 

 

In this project, Bootstrap Lumen is chosen to design the layout of the system. For instance, the main page 

of the system displayed several menus such as View All Bookings Menu, Manage Users & View Booking, 

Manage Stocks, Manage Department/Faculty, Generate Report and View Booking Status. Figure 3 

illustrates the main page of the administrator of the system developed. 

 

 
 

Figure 3: Main Page for Administrator 

Business Logic - Controller 

All the functionality available in this system such as create booking is implemented in the Controller of the 

MVC Framework. Each Model has its own Controller, means the Model could create its own functionality 

within their own boundary. As an example, the Booking Model had their own Controller which contain the 

function for Booking creation, update, viewing and delete action – which did not interfere with other Model 

such as Stock. Figure 4 illustrates the code snippet for the Booking Controller: 
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Figure 4: Booking Controller functions 

 

All the entities that involved in the system has its own separate Model, View and Controller. A new entity 

could be added anytime in the development process which reflect the MVC framework extend-ability 

feature. It aids significantly in implementing a new function needed in the future. 

 

RESULTS AND DISCUSSION 

Test Script has been prepared as a checklist to test the system functionalities. The script consists of 

functional requirements and non-functional requirements. Functional requirements are highlighted on the 

functionality and the usability of the system. Meanwhile, the non-functional requirements are specified on 

the usability and the effectiveness of the system. 

 

Both requirements have been evaluated to meet the user requirements. Furthermore, these functionalities 

are classified into three level of priorities; Mandatory (M) which had the highest priority, followed by 

Desirable (D) and Optional (O). The classifications are important in determining which functions needed 

to be implemented and assessed thoroughly. An example of Authentication functions with its description 

and priority are shown in the Table 1 below: 

 
Table 1: Authentication Functional Requirement with Priority 

 

No. Requirement ID Requirement Description Priority 

 IMS_01 Authentication System (Administrator, 
University Community) 

 

1. IMS_01_01 New user can register as university 
community users by providing the 
information required. 

M 

2. IMS_01_02 User must enter username and password to 
login. 

M 

3. IMS_01_03 Entering wrong email format will show error 
message. 

D 
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4. IMS_01_04 Message will be prompted if username and 
password are not match. 

D 

5. IMS_01_05 Admin user will be redirected to the admin 
page. The admin page shows menus 
consist of: 

view all bookings menu 

manage users& view booking  

manage stocks 

manage department/faculty  

generate report 

view booking status 

M 

6. IMS_01_06 User will be redirected to their own list of 
booking. 

M 

7. IMS_01_07 User can change the password/information 
by clicking on their username/email on the 
top right menu in the page. 

O 

 

The testing process includes the developer team to test all the sub-functions listed in sequence of 

Requirement ID (as shown in Table 1) to identify any errors occurred when specific function is used. The 

developer team-testing is delivered by testing the detailed function by entering varieties of possible inputs 

into the text field. These actions are important to ensure that the system delivered the correct outputs and 

the functionality of the system is well integrated. 

 

The output of the testing is the Test Script checklist of the system functions which has been delivered 

successfully. The adaptation of the .NET MVC Framework has a noteworthy contribution to the success of 

the testing by providing its separation of components aspect. Most of the exceptions when using the 

functions are handled in the Controller component of the MVC Framework. All possible inputs are filtered 

through the Controller and the exception handle management become easier because of the separation of 

concern between the three components. Any additional error handler could be implemented easily without 

interfering with other components. 

 

CONCLUSION 

The use of correct technology or platform is crucial as the technology trends are changing in fast rate. An 

information system development process involved a lot of scalability as it needs to aid for a long-term 

information gathering. The MVC .NET Framework that is used in this project is a suitable platform as it is 

one of the current trend that is currently being used widely. The maintainability of the MVC .NET 

Framework is one of the highlighted characteristics. The framework itself could be referred as the 

documentation of the system and this allows future developers working on the same system to easily 

understand and continue evolving the system. 

 

Functionality test has been conducted by involving the developer team to test all the functions and sub-

functions in the system by using the Test Script checklist. The test has been done successfully, showing 

that the functions are well-integrated due to the support of .NET MVC Framework that are adopted in the 

system development process. 
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