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Preface 

 

This thesis presents my work on the topic of Quality Assurance Automation System for a 

biscuit manufacturing company. Following chapters are included in this thesis. 

Introduction chapter which has basic information related the project is described. Motivation, 

objectives, scope, deliverables, Limitations and feasibility study about the proposed project are 

mainly focused areas in here. Background chapter which is basically discuss and compare about 

the other researchers work. Methodology chapter is use for the development of the system is 

given in here. Design structure need to be clearly defined in here. Testing and Evaluation 

chapter provides an overall evaluation of the system implementation. Whether the project 

objectives are met and lessons learnt while implementing project should be describe in here. 

Finally, conclusion includes the summary of the final implementation and future improvements. 
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Abstract 
 

The aim of this project is to develop an online web based computerized system called “Biscuit 

Quality Assurance Automation System”. Currently they don’t have computerized process to 

overlook entire biscuit manufacturing process. They are conducting the biscuits quality assurance 

process in a manual way to record details such as quality parameters (Color, Taste, Moisture etc) 

information and production related issues etc. Also, they don’t have previous QA related reports 

of each product. Due to those issues their process is time consuming and less efficient This 

causes many problems for all the employees including top management to operational level 

employees. 

After the interviews and discussions had with management team, data are gathered and below 

mentioned system facilities are proposed. 

This system facilitates interaction among the biscuit quality parameters, quality checker, Shift 

Manager, Production manager and System Administrator. By introducing the Quality Assurance 

Automation System, supervisors can take quick action when issues are found in quality related 

parameters in production, managers can access monthly and quarterly wise product reports. That 

will help to make future production decisions. There will be a dashboard that facilitates 

monitoring real time product line statistics for managers in the current process. 

This project is following the waterfall model in order to develop the software application 

required. This consisted of gathering and analyzing the user’s requirements, and then through a 

number of iterations, designing, implementing, and testing the application to identify whether 

users’ requirements have been met. 

Users can access the Quality assurance System after implementing and host the system with the 

above-mentioned features through the organization network (Intranet). All the allowed user can 

access their respective authorized working area of the system. After implemented the system 

each user having common user logging screen and their specific operation related screens. 
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Chapter 1 - Introduction 
 

1.1 Introduction 
 

Ceylon Biscuits Limited (CBL) Group is a Sri Lankan company specializing in the food 

industry. CBL manufactures a wide range of products under their leading brands. Its award-

winning products are internationally distributed and locally adored. CBL mainly concern about 

their biscuit products’ quality thoroughly. Manufactured product can cost them greatly not just in 

terms of profit, but also in view of customers. They conducted the biscuits QA process in a 

manual way to record details such as quality parameters (Color, Taste, Moisture etc) information 

and production related issues etc. This manual process is time consuming and less efficient. 

During the manufacturing process there are some problems like quality related issues, slowness 

of decision-making process and any other biscuits related manufacturing issues have to track 

properly. There is an online web-based system called “Quality Assurance Automation System” 

will be introduce to overcome these problems. By introducing the “Quality Assurance 

Automation System” following issues will be addressed, they are, supervisors can take quick 

action when issues are found in quality related parameters in production. If this happens 

manually, that might be a time-consuming task. Current manual process doesn’t have previous 

QA related reports of each product. After introducing this system managers can access monthly 

and quarterly wise product reports. That will help to make future production decisions. There 

will be a dashboard that facilitates monitoring real time product line statistics for managers in the 

current process. 

 

1.2 Project overview 
 

CBL mainly concern about their biscuit products’ quality thoroughly. Manufactured product can 

cost them greatly not just in terms of profit, but also in view of customers. For that reason, 

Quality Assurance Automation System will be introducing. The checking procedure takes place 

from raw material until the products are packed ready to be distributed. 

There are two job roles are involving in this biscuit quality checking process. They are 

Operational level quality checker and shift manager. Shift manager needs to report production 

manager. This is the employee structure of biscuit production and quality assurance section in 

CBL.  
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CBL Manual QA Flow 

Shift managers are in charge of more than one product and quality checkers’ works under them. 

Depending on the product, quality checkers checks the product flow every 30mins or every hour, 

etc. 

Each product has different parameters such as weight, water level, moisture, thickness, texture, 

color, packaging and taste. It is important that each of these parameters are maintained to the 

expected standard. For example, if a weight of a single biscuit is 0.1grams greater than expected, 

since those are mass produced, a lot of materials will go to waste as well as an unnecessary 

expense. 

If a change is reported in any of the above-mentioned parameters, the shift manager will be 

informed through quality checker. The shift manager will have to take necessary actions 

regarding the identified fault. These faults are also shown using lights. There are three indicators, 

red, amber and green are used to represent the data. Red represents that an error has been 

reported and it also beeps until necessary precautions are taken. Amber represents that a decision 

is in progress. Green indicated that all the manufacturing processes are going accordingly. This is 

the production and quality process of CBL. 

 

Identified drawbacks in current flow and Introduce automation system 

Biscuit’s production is profitable business industry in Sri Lanka, most of the companies use 

manual ways to record details such as quality parameter (Color, Taste, Moisture etc) information 

and issues etc. This manual process is time consuming. 

In order to overcome this identified slowness in manual process, web based computerized system 

called “Quality Assurance Automation System for CBL” is introduced. This system facilitates to 

interact among the biscuit quality checker, Shift Manager, Production manager and System 

Administrator. Because of this system their production will increase.  

Need to improve in organizing the content and presentation. 
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1.3 Motivation 
 

Biscuit’s manufacturing company, it’s valuing their product quality thoroughly. Mistakes in their 

manufactured product can cost them greatly not just in terms of profit, but also in view of 

customers. For that reason, Quality Assurance Automation System will be introducing. The 

checking procedure takes place from raw material until the products are packed ready to be 

distributed. 

By introducing “Quality Assurance Automation System” following issues will be addressing, 

• Supervisors need to note quality related parameters manually and need to analyze those 

when issues are happening. This might be time consumable task. Due to this reason issue 

detection workflow will be slow. That may case to reduce efficiency of decision-making 

process. 

• Current manual process doesn’t have previous QA related reports of the products. If those 

are available that will be helping to make future decisions. 

• There is no way to monitor real time product line statistics for managers in current 

process. 

If it is in a centralized dashboard then it will become easy to access within the 

organization network. 

 

1.4 Objectives 
 

• Biscuits Products Quality Checking System will introduce to automate this manual QA 

process. 

• Implement detection system for biscuit products which are not in expected condition 

(Color, 

Size, texture etc) 

o Identify quality biscuit product 

o Identify biscuit product with issues 

• Facilitate to access the system through UI for Product manager, Supervisor and quality 

checker. 

• Implement to Identify high occurrences of quality issues in biscuit products and what are 

the 

• decision taken to overcome those issues by using reports. 

• Facilitate centralized report view feature within the organization.  
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1.5 Background of the study 
 

1.5.1 Similar System Comparison 
 

“Food Manufacturing Traceability Software for Food Safety & Quality Control” and “Food & 

Beverage Quality Management” systems are used to compare with my proposed system [1]. 

(Table 1.1) 

 

 

Table 1.1: Similar Systems 

 

Biscuits Products Quality 

Checking System 

Feature 

Similar Systems 

Food Manufacturing Traceability 

Software for Food Safety & Quality 

Control 

Food & Beverage 

Quality Management 

Add QA staff 
  

Create Product plan 
 

✓ 

Add quality parameters [2] 
  

Add Product ✓ ✓ 

Add decision [3] ✓ ✓ 

Add complaint 
  

Generate issue detection 

notifications 

 
✓ 

Create categories ✓ ✓ 

Generate reports [4] ✓ 
 

Web based system ✓ ✓ 
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1.5.2 Scope of the study 
 

• Automated System will be introduced only to biscuit products QA operational area. 

• Always system will compare current biscuit product with good biscuit product 

parameters 

which are entered by quality checker. 

• System will facilitate to identify bad quality products in convenient belt and just display 

notification. 

• Generate reports which are including monthly product plan, what are decision taken to 

product issues and Quality parameter for each product. 

• System can access by product managers, supervisors and quality checkers within 

organization network. 

 

Assumptions 

• Quality checker should input quality measurements without any mistakes. 

• Biscuit’s quality test performed properly.  

 

1.6 Feasibility study 
 

A feasibility study is part of the initial design stage of project. This can be described as 

prerequisites to initiate a project. There are few factors need to be study, these are economic, 

technical, legal, and scheduling feasibility. This study can be carried out analyzing whether the 

new system will realistically be affordable, beneficial, and feasible to put into practice by the 

business. After assessing these aspects for the biscuits manufacturing company, a decision can be 

made on whether to continue with further progression of the proposed system. 

1.6.1 Economical feasibility 
 

The web system to be developed for the business must be affordable by them, and the benefits of 

using the system in the biscuit manufacturing company must outweigh the costs associated with 

purchasing and using it. The tools required to develop the software application for the biscuit 

company will not cost them for directly. 

When consider initial cost, that is very low because of this web based one, due to that reason this 

system can access through any web supported devices. If company decide to purchase desktop or 

tablet devices, again it will not require to high hardware specification (high end devices). That is 

case to reduce the initial purchasing cost. Addition to this, there is small cost related to the user 

training process.  

If consider about recurrent cost that will be an amount with renewal cost. As a large-scale food 

production company that cost can be easily affordable for them. 
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1.6.2 Technical feasibility 
 

Technical feasibility considers about the technical requirements of the proposed system. This is a 

web-based system. All the Managers, Supervisors and Quality checkers facilitate to access the 

system through the web browser, which is capable of running the proposed web application. 

Main tools used are “Microsoft visual studio” and “MySQL” server. These tools are providing 

adequate features and skills required is manageable. This website will be hosted in a free hosting 

service. 

Therefore, technology to be chosen for the proposed system is sufficient. 

 

1.6.3 Legal feasibility 
 

The implementing system must oblige to the company requirements and conditions that have 

been legally imposed and not break any of their laws. There are no legal issues for the proposed 

system for biscuit company as the technologies used for the system can be obtained legally for 

free as they are available in official website. 

When accessing their actual business data (Production data) to system testing purposes and 

design stages. That situation happens with legal agreement. Therefore, the project is legally 

feasible. 

1.6.4 Scheduling feasibility 
 

In scheduling feasibility describe about the timelines of the planned project. For this proposed 

web application, there is a pre-defined time plan to continue the project from start to end. There 

should be a no huge time gap when requirement gathering phases and get clarification for the 

unclear areas. Because of these reasons, this will badly affect to the project delivery timeline. 

Therefore, good understand is required with the both parties. 

1.7 Summary 
 

In this chapter describe about the process of biscuit manufacturing quality assurance and 

introduce online web solution. In this introduction section identify the issues/ drawbacks of 

existing process and how will overcome that the issues/ drawbacks after introduce the 

computerized system. 
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Chapter 2 - Background 
 

2.1 Introduction 
Biscuit products have been widely popular among consumers of different age groups for several 

centuries. The analysis of biscuit quality assurance has been subject to a number of studies 

focusing on the improvement of their taste properties by taking into account the impact of 

different factors. However, the application of biscuit product quality control in production plants 

during the technological process has not been analyzed in sufficient detail in the scientific 

literature. 

Preliminary studies were designed to analyze the possibilities of replacing panels for analytical 

testing by expert appraisers with testing using nonexpert methods by manufacturing workers to 

control the quality of the final biscuit product. Many researchers have found that the results of 

evaluations conducted with untrained professionals are reliable and comparable to those 

conducted with panels of expert assessors. An argument to support the use of non-expert 

methods of sensory analysis in product control is the fact that some of the manufacturers 

typically cannot afford to use sensory assessment experts for a 24-hour production and control 

cycle. In this case, the use of available human resources (manufacturing workers) may be the 

only alternative for conducting objective sensory control of the product 

In this chapter explained about the current biscuit products quality assurance systems (Under 

similar system with reference) and how those are functioning. By introducing “Biscuits Products 

Quality Checking System” this will help to improve some of area efficient and effective manner. 

In requirement analysis section mentioned about all the user needs and also explained about 

related technologies and related design strategies. 
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By introducing “Biscuits Products Quality Checking System” following issues will be 

addressing, 

  
• Supervisors need to note quality related parameters manually and need to analyze those 

when issue are happening. This might be time consumable task. Due to this reason issue  

• detection workflow will be slow. That may case to reduce efficiency of decision-making 

process. 

• Current manual process doesn’t have previous QA related reports of the products. If those 

are available that will be helping to make future decisions. 

• There is no way to monitor real time product line statistics for managers in current 

process. If it is in a centralized dashboard then it will become easy to access within the 

organization network. 

 

2.2 Requirement Analysis 
 

In requirement analysis phase, I will gather information about how biscuit production is going 

on, which parties will involve with that production process and how they will conduct quality 

assurance process. Get the clear understand about each task and each user role. Based on their 

business requirement I’ll design the system front end and back end with business functionalities. 

If successfully collect the business needs, it’ll help to implement client side and server-side 

design. 
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2.2.1 User Requirements 

• There should be a facility to enter biscuit product plan and product category to the 

system. Users are Shift manager or System administrator. 

• Shift manager or System administrator need to add food quality parameters to the system. 

• While the manufacturing process quality checker will add the product quality related 

issues to the system as a complaint. Then the system will assign it to the next available 

shift manger. So, shift manger should be taken decision for that issue. Those data should 

be handled through the software application. 

• The system should have user registration facility to enter quality checker and shift 

manager information. 

• System administrator, shift manager, quality checker and production manager who are 

the users of this system. 

• The system should have facility to view following reports. These reports will view by all 

the users in system. 

o Monthly Product Plan Report. 

o Quality Parameter Report. 

o Decision Report. 

o Quality Checker Report. 

 

 

 

 

 

 

 

 



Quality Assurance Automation System for a biscuit manufacturing company  

10 

 

2.2.3 System Requirements 
2.2.3.1 Functional  

• System should have separate user interface for following workflows. 

o Add Product plan - Before starting the production process of a particular item 

respective task owner will create specific plan for that. 

o Add Product Category - System will have facility to enter each product category 

information. 

o Add Quality Checker - There is a facility to add users into proposed system. That 

will help to manage their work properly. 

o Add Quality Parameters - There are few parameters such as weight, water level, 

moisture, thickness, texture, color, packaging and taste. 

o Add Shift Manager - There is a facility to managers into proposed system. That 

will help to track QA staff task properly. 

o Add Product - After product planning process, client needs to add product plan to 

the system. 

o Add Complaint - During QA process they are doing inspection for their 

production lined items and enter their finding into the system if those are critical. 

o Add Decision - After the complaint for respective production item, then task 

owner need take necessary action for that. 

o Monthly Product Plan, Quality Parameter, Decision Report, Quality Checker 

Report - monthly and quarterly wise product report will generate through the 

system. 

• Four users will access the system. System feature should be control in user level. 

o Administrator – All system functionalities. 

o Shift Manager – All system feature can be access without shift manager creation 

flow. 

o Quality Checker – Full access will allow for complaint module and report viewing 

functionality. 

o Production Manager - Full access will allow for decision module and report 

viewing functionality. 
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• Each report required a facility to adjust the date. 

• Each UI should have Add, update, delete, clear and cancel buttons. 

• Required fields should be validated. 

2.2.3.2 Non-functional (NFR)  

• User interface should design as user friendly with light colors. 

• Each user interfaces and report should be user friendly. 

• System may support for Chrome and Firefox web browsers. 

• System should respond without any delays. Client-side SLA value as below, 

o 50 Concurrent users. 

o 4 Second Page load time. 

o <=3% error rate. 

• Concurrent access should be allowed. (multi-tenant) 

 

2.3 Review of Similar Systems 

2.3.1 Comparison of similar system features vs proposed system features 
 

Add QA staff – There is a facility to add users into proposed system. That will help to manage 

their work properly. There no similar system with this feature. 

Add Managers – There is a facility to managers into proposed system. That will help to track 

QA staff task properly. There no similar system with this feature. 

Create Product plan – Before starting the production process of a particular item respective 

task owner will create specific plan for that. This facility will introduce this system. 

Add quality parameters – There are few parameters such as weight, water level, moisture, 

thickness, texture, color, packaging and taste. Introducing system will have facility to enter these 

parameters. 

Add Product – After product planning process, client needs to add product plan to the system. 

This is common feature in food related QA systems. 

Add complaint – During QA process they are doing inspection for their production lined items 

and enter their finding into the system if those are critical. This is also common feature in food 

related QA systems. 
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Add decision – After the complaint for respective production item, then task owner need take 

necessary action for that. That information will track through the proposed system. 

Generate issue detection notifications – There is a notification will prompt to the production 

manager if not taken any decision to ongoing issues. This will be an added feature. 

Create categories – System will have facility to enter each product category information. This is 

also common feature in food related QA systems. 

Generate reports – Decision report, monthly and quarterly wise product report will generate 

through the system. This feature will help to make current and future situation of the business. 

 

2.3.2 Quality of the Solution 
Introducing new features in online web solution that are comparatively important when compare 

with existing features in biscuits quality assurance system. In current process they are doing 

these things in manually. New features as report generating, add complaint related to the current 

production and generate issue detection notification. These features will add the important value 

to the system.  

 

2.4 Related Technologies 

• Microsoft Visual Studio is the tool to implement this application and ASP.net will use as 

programming language. 

• Microsoft SQL server as a Database Management System. 

• This is Web-based System and need to use Model View Controller (MVC) architecture. 

• This system/ web application should host using hosting service. 

• System should allow to access through google chrome and Mozilla Firefox latest browser 

versions. 
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2.5 Related Design Strategies 
 

According to the Object-oriented programming concept, create separate classes for each 

identified object. Classes will create based on priority list. Priority list will create depend on the 

system feature requirements. Before implement the User Interface planning to create main APIs 

and check it’s functional and non-functional behavior. This phase is important to identify issues 

in early. 

• The system will implement using waterfall model Because of system requirements are 

fixed. 

• The system will apply Object Oriented Design (OOD) strategy. 

• Identify each section of the system as classes. 

• Implement Front end layer, Backend layer and middle layer separately. Finally, integrate 

the all layers together. 

• Planning to conduct unit testing once each main module completed and finally conduct 

entire system testing. 

 

2.6 Summary 
 

This chapter includes the software development phase related details. Here explained about prior 

tasks to start system development process. For e.g., system requirements specification phase to 

deploy the system in client environment E2E tasks. In chapter 2 mentioned about the prerequisite 

tasks, comparison with existing system and conceptual design details. 
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Chapter 3 - Design 
 

3.1 Introduction 

This Software Design Architecture Document provides an architectural overview of the System 

including different type of design documents like use cases, ER diagrams and class diagram. 

This section includes the design process of the project. A ‘bottom-up’ approach was taken, with a 

basic entity structure for the application being devised first and then the initial interface design 

being created based upon its capabilities. The purpose of this process was to take the knowledge 

gained from the background research that had been collected and use it to design an effective 

solution for the problem. Creating the design also gave better understanding as to what software 

development tools would be best suited for creating the solution. 

 

3.2 System Architecture 
 

3.2.1 Overview 

This section discusses the overall logical flow of the Biscuit Quality Assurance Automation 

System. 

Figure 3.1 illustrates the Quality Assurance System decision workflow. It starts with identifying 

the quality parameters of product which are in expected level or not. Here check the quality 

parameters as Weight, Taste, Moisture and Water level, then compare the actual parameter levels 

and expected parameter level by quality checker. First decision box will make decision based on 

that parameter. Product actual parameter are within defined threshold then continue the production 

flow. This is the meaning of path “T”. If the product actual parameters are not within defined 

threshold, then quality checker will raise complaint. continue the production flow. This is the 

meaning of path “F”. 

If a make complaint by quality checker, then checks the validity of it through the system 

calculations. If it is true shift manager will take necessary action for that to recorrect it and continue 

the production flow, or else so if that complaint false then it will reject. These are meaning of “T” 

and “F” flows of second decision box. 
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Figure 3.1: Decision Flow Chart 

 

3.2.2 Architectural structure 

Proposed system architecture is model-view-controller (MVC) architecture. This web application 

can be separate in to three basic functional sections which can be named as model, view and 

controller. Please refer to figure 3.2 

The “model” section represents the business layer of the application. Create particular classes base 

on the required objects. This is created after clearly identify the object as classes. Here developer 

can define private variable in each class and apply encapsulation. 

The “view” section represents the visual interface which gives a medium to web users to interact 

with the system. For an example, the Product view includes UI components such as text boxes, 

dropdowns, etc. 

“Controller” section is use to make an interface between Model and View components to process 

all the business logic and incoming requests, manipulate data using the model component and 

interact with the views to render the final output into web browser. For an example, the quality 

checker controller will handle all the interactions and inputs from the quality checker view and 

update the database using the quality checker model. The same controller will be used to view the 

quality checker data. 
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Figure 3.2: MVC Architecture 

 

• Based on the requirement identify each section of the system as classes. 

• After implanting the system, it will deploy in On-Prem server. (Hosting environment can 

be third party commercial hosting platform like AWS, GCP or IBM) 

• According to the figure 3.3 when accessing the system from outsider network they should 

be logged into company/ Organization VPN. Within the organization, employees can 

directly access the system via company network. 

 

 

 

 

Figure 3.3: Client Server Architecture 
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3.3 UML Diagram 

3.3.2 Use case diagram 
Actions between Administrator and System  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: System Administrator 
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Actons between Production manager and System 

 

 

Actions between Quality Checker and System 

 

 

Figure 3.6: Quality Checker 

Figure 3.5: Production Manager 
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Actions between Shift Manager and System 

 

Figure 3.7: Shift Manager 

Actions between all Users and System 

 

Figure 3.8: Entire System 
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Above mentioned use case (Figure 3.4, 3.5, 3.6, 3.7 and 3.8) business scenarios have explained 

below, 

• There should be a facility to enter biscuit product plan and product category to the 

system. Users are Shift manager or System administrator. 

• Shift manager or System administrator need to add food quality parameters to the system. 

• While the manufacturing process quality checker will add the product quality related 

issues to the system as a complaint. Then the system will assign it to the next available 

shift manger. So, shift manger should be taken decision for that issue. Those data should 

be handled through the software application. 

• The system should have user registration facility to enter quality checker and shift 

manager information. 

• System administrator, shift manager, quality checker and production manager who are 

the users of this system. 

• The system should have facility to view following reports. These reports will view by all 

the users in system. 

o Monthly Product Plan Report. 

o Quality Parameter Report. 

o Decision Report. 

o Quality Checker Report. 

3.3.2 ER diagram 
 

This biscuit production company is producing various types of biscuit products. These 

products having unique product category. Each product will produce based on its product plan. 

At the end of the production flow, there is activity call product quality assurance. In this phase 

each biscuit will check by quality checker who checks whether those biscuits are in expected 

quality level. Expected quality parameters are mentioned below. 

If there any issue found related to the quality parameter in particular product, it will 

report as complaint during the product quality checking phase by quality checker. That reported 

complaint will be addressed by another employee call shift manager. Shift manger will take a 

necessary action/ decision for that complaint. These business workflow data going to keep track 

in database. 

Identified entities and its attributes are mentioned below, 

• Product – Product number (Unique), Product Name and Category. 

• Product category – Category (Unique) and its description. 

• Quality parameter – Quality parameter number (Unique), Weight, Water level1, Water 

level2, Taste and Moisture. 
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• Product plan – Plan number (Unique), Quantity, Expected quantity and Plan date. 

• Quality checker – Quality checker ID (Unique), First name, Last name and NIC 

• Shift manager – Shift manager ID (Unique), First name, Last name and telephone 

number. 

• Complaint – Complaint ID (Unique), Description and date. 

• Decision – Decision ID (Unique), Description and date. 

Following ER diagram (Figure 3.9) indicates the mapping of relationship among each entity, 

cardinality ratio and its participation constraint. 

 

Figure 3.9: ER Diagram 
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Relational Schema 

According to the ER diagram design the relationships among the entities by adding primary keys 

and foreign keys as below, 

 

 

3.3.4 Database Table Structure  

 

Base on the “Relational Schema” (Figure 3.10) design the database structure as below [5], 

 

 

Figure 3.10: Database Table Structure 
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3.3.5 Class diagram 
 

Based on the database table structure, identified the classes and its member variable. Method of 

the classes are identified according to the business functional requirements. (Figure 3.11) Based 

on these aspects designed the class diagram as below [6], 

 

 

Figure 3.11: Class Diagram 

 

3.4 Summary 

 

In this chapter includes all the software design related tasks such as system requirements 

specification phase to deploy the system in client environment E2E tasks. Here explained about 

how users were interacting with the system using use case diagrams, how database was created 

(Used ER diagram with relation schema, Diagram of database table structure with relation) and 

system design architecture details using class diagrams. 
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Chapter 4 - Implementation 
 

4.1 Introduction 
 

This proposed Quality Assurance System hopes to implement using .net language, MSSQL 

database for storing data, front-end implementation planned to use JavaScript, Bootstrap, CSS 

technologies. In here Model View Controller (MVC) architecture is using for code design. 

Selected the system implementation life cycle as waterfall model because of system requirements 

are fixed. 

 

4.2 Methodology 
 

Software development methodology follows processes involved when working on a 

project. It is included conceptual and logical design patterns. The goal of methodology is 

providing a systematic approach to software development process. 

 

4.2.1 Programming Language - ASP.net 
 

   ASP.net programming language is used to implement this web system. Asp.Net is 

purely server-side technology, so the code is processed on the windows server before it is 

displayed in the web browser. Therefore, ASP.net applications execute more quickly than 

interpreted scripts. ASP.NET provides full support for XML, CSS and other new as well as 

established web standards. To implement backends C#.net will be use. 

 

4.2.2 Frontend Design – Bootstrap 
 

               Bootstrap is a front-end framework that is used to create modern websites and web 

apps. It's open-source and free to use. Here razor .cshtml pages are used for UI interface 

elements such as buttons, text fields, links and forms etc. It's also an open-source technology 

which helps and allow websites and applications to be responsive across various devices. 

Another advantage of bootstrap are Several JavaScript plugins using the jQuery and low browser 

related bugs. Also, Bootstrap is Easy to use. It is very easy and quite simple to use for designing 

and development. If start a new framework there is a lot to learn from it. This is developer 

friendly and can be customized as per the project requirements.         
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4.2.3 Backend Design – MS MSQL SERVER 
 

              Microsoft SQL server used as database. When developing computerized system 

database is key important factor. Collected data should be store with more security because of 

stored information is more important and able to easily retrieve it whenever needed is required. 

MS SQL management studio (RDBMS) that uses SQL database helps to automate data retrieving 

and provide good connectivity with ASP.net web application development. MSSQL is widely 

used in nowadays all over the world and easy to gather knowledge. 

 

4.2.4 Implementation Environment 
 

Implementation environment selection is very important task in software development 

process. When selecting the appropriate programming language to implement the application it 

should be easy to handle all the E2E operations of the system and it should be easy coding and 

language should be user friendly. These things are very helpful when challenges face during the 

implementation then programmer can discuss their issue through the online web forums. That is 

very helpful to find solution quickly.  

Software environment – This system has been implemented by using following software and 

tools. 

1. Operating system – Windows 10 

2. Coding environment – Visual Studio 2019 

3. Database - MS MSQL SERVER 2018 

Hardware environment – Following hardware specification should be included to develop the 

system 

1. Processor – 4 Core 

2. RAM – 16 GB 

3. Capacity – 500 GB SSD 

4. Screen resolution – 1920 * 1080 
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4.2.5 System Design Life Cycle – Waterfall Model 
 

The system will implement by using waterfall model (Figure 4.1) because of system 

requirements are fixed.  

 

 

 

Following sequential phases in Waterfall model are – 

 

• Requirement Gathering and analysis − All the requirements of this system to be 

developed are captured in this phase and mentioned in requirement specification section 

(Refer 2.2.1 User Requirements). 

• System Design − The identified requirement specifications from first phase are studied in 

this phase and the system design is prepared. This prepared system design helps in 

specifying hardware and system requirements and helps in defining the overall system 

architecture (Refer 3.2 System Architecture). 

• Implementation − With inputs from the system design phase, the system is first 

developed in small programs called units, At the end of the development these units will 

integrate together. Each module of this system such as “QA staff, Product Plan, Quality 

Parameters, Products, Complaints, Decisions, Categories, Reports, Issue detection 

notifications are developed separately and conduct unit testing. 

Figure 4.1: Waterfall Model 
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o System programming language is ASP.net. Here system code will implement by 

using MVC architecture. 

o Database is implementing by using MSSQL Server. (Refer Figure 4: Database 

table structure) 

o Reporting module will be developed by using RDLC reports. 

• Integration and Testing − All the units developed in the implementation phase are 

integrated into a system after testing of each unit. After integrate the entire system and 

conduct integration testing and system testing to find out any faults and failures. After 

conducting functional related testing then conduct non-functional testing. Planning to 

conduct API performance test. 

• Deployment of system − Once the functional and non-functional testing is done; the 

product is deployed in the client/ Production environment. 

• Maintenance − There are some issues which come up in the client/ Production 

environment. To fix those issues/ bugs, patches are released. Also, to enhance the product 

some improved versions are released. Maintenance is done to deliver these changes in the 

customer environment. 

 

4.3 Summary 
 

In this chapter describe about the system implementation methodology related details. Here 

mentioned about the system implementation architecture, implementation model, programming 

language, database structure and frontend implementation technologies. 
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Chapter 5 - Testing and Evaluation 
 

5.1 Introduction 
 

This chapter describes the testing and evaluation of the biscuit product quality assurance system. 

Testing is used to reduce system bugs and improve the quality of product. Section 2.2 describe 

about the all the objective, system functional and non-functional requirements (Cosmetic, 

Performance and Security etc.). 

Section 4.2 mentioned two functional test types and one non-functional test type. Software 

testing verify whether the web page’s functions are working as expected. When conduct software 

testing, important task is identified high priority and high severity workflows. Based on that, 

testing scenarios can be documented and execute. This is how to conduct testing task. If test non-

functional related test such as performance or security then need extra tool.  

In this system conducted unit level testing and system testing as functional testing. API 

performance testing done for the selected business critical workflows. Following sections will 

describe those in detailly. 

 

5.2 Related Testing Types 
 

Following diagram (Figure 5.1) shows applied software testing approach. 

 

Figure 5.1: Applied Software Test Types 
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5.2.1 Unit Level Testing 
Unit testing done in each function’s implementation phase. Unit level test was done after 

developing data insert, delete, update and view functionality in each section. If there are 

functional wise bugs/ issues occurred during this testing phase that is easy to fixed because of 

that feature is in initial stage. 

 

5.2.2 Integration Testing and System Testing 
 

After implementing each section’s features that was linked in home page together that is called 

“Biscuit Quality Assurance system”. Main objective of this testing is identifying the bugs when 

integrate all sections together and identify bugs in each individual module. There are 11 main 

sections included this application. System and integration testing done for the all-main 

workflows mentioned as below. (Please refer section 5.4.1 Functional Testing Results) 

• User Login flow 

• User Registration flow 

• Add/ Update/ Delete and View details for following sections   

o Product Plan 

o Product Category 

o Product 

o Quality Parameters 

o Shift Manager 

o Quality Checker 

o Make Complaint 

o Make Decision 

• View Reports 

o Decision  

▪ Shift manger wise 

▪ Product wise 

o Monthly Product Plan 

o Quality Parameter 

o Quality Checker Details 
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5.2.3 User Interface Testing 
 

User interface testing is used to identify the presence of defects is a product/software under test 

by using Graphical user interface [GUI]. 

Following area considered in GUI Testing: 

• During execution, the values of the properties of each object of a GUI define the GUI state. 

• It has capabilities to exercise GUI events like key press/mouse click. 

• Able to provide inputs to the GUI Objects. 

• To check the GUI representations to see if they are consistent with the expected ones. 

• Check all the UI (Text boxes, Buttons, Dropdowns and Label font/ color) in the system 

are consistent. 

 

5.2.4 Performance Testing 
 

Selected the business-critical workflows of the system. There is tool is required to conduct 

performance test. There are two approaches available for conduct performance test. They are 

record the user journey or configure the particular API. (Please Refer [7]) 

Performance testing main objective is to identify client-side and server-side matrices/ counters 

utilization when access the system by multiple users through the network. When hosting a web- 

system in server, there should be an environment requirement for that. After conducting 

performance test that client-side requirement and server-side requirements can be identified. 

There are concurrent users will be accessing the “Biscuit Quality Assurance System” through the 

network. Work load distribution can be defined for user login flows as bellow. 

• Admin user - 5% users will be login to the system. 

• Production Manager - 5% users will be login to the system. 

• Shift Manager - 10% users will be login to the system. 

• Quality Checker - 80% users will be login to the system. 
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Performance test conduct against following matrices/ counters (Table 5.1) 

  

Table 5:1: Client-Side and Server-Side matrices 

 

 

 

5.3 User Evaluation 
 

Mainly validate the client requirements in this evaluation section. After developing the system 

most of the business requirements should be meet and get the user experience via questionnaire. 

(Figure 5.2 to 5.6) 

When developing the system mainly focused on the requirements document by their own 

understanding and further required changes during development may not be effectively 

implemented, so for user evaluation is require to the evaluate the system by end user. There are 

few questions mention below as questionnaire. Refer (figure 5.7) to overall result of the 

questionnaire. 

 

Client-side matrices Server-side matrices 

Request response time (90th percentile) CPU utilization (%) 

Request error rate (%) Memory utilization (%) 

Transaction per seconds (Count) Disk utilization (%) 
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Figure 5.2: Questionnaire 1 
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Figure 5.3: Questionnaire 2 
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Figure 5.4: Questionnaire 3 
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Figure 5.5: Questionnaire 4 
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Figure 5.6: Questionnaire 5 
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Figure 5.7: Questionnaire Statistics 
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5.4 Test Cases and Results of the Testing 

5.4.1 Functional Testing Results (Figure 5.8 to 5.13) 
 

User Login TCs (Admin, Production Manager, Shift Manager and Quality Checker) 

 

Figure 5.8: Test Cases  1 
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User Registration TCs 

 

Figure 5.9: Test Cases 2 
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Products TCs 

 

Figure 5.10: Test Cases 3 
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Product Category TCs 

 

Figure 5.11: Test Cases 4 
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Complaint TCs 

 

 

Figure 5.12: Test Cases 5 
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Decision TCs 

 

 

Figure 5.13: Test Cases 6 
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Defects Declarations 

Defect ID: DEF_1 

Defect Summary: System does not send the email when complaint is raised by quality checker. 

State: Closed  Bug Type: Functional 

Form Name: Complaint 

Severity: High Priority: High 

 

  

Prerequisite: 

1. Quality checker should have navigated to the add new complaint page. 

 

Steps to reproduce the bug: 

1. Enter all mandatory fields. 

2. Click on the save button. 

3. Verify whether the email is received for shift manager inbox. 

 

Actual result: 

System does not generate the email and received the mail in shift manager inbox. 

 

Expected result: 

System should be generating the email and received the mail in shift manager inbox. 
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5.4.2 Non-Functional Testing Results 
5.4.2.1 Performance Test Results  summary (Table 5.2) 

 

Table 5:2: Performance Test Strategy 

Test Strategy 

Environment Localhost  

Test Type Load Test 

User Load • Login API (Admin, Production Manager, Shift Manager and Quality 
Checker), Used 10 Vusers 

Test Duration • Ramp up – 2 minutes 
• Sustained the load - 10 Minutes  
• Ramp down – 1 minutes 

Servers Monitored • App and Database server 

Servers Monitoring 

tool 

• Perfmon tool in windows 10 

Performance Testing 

tool 

• Apache JMeter 5.3 
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Client Side 

5.4.2.1.1 Response time: 

• Based on the load test result analysis of “Localhost”, 3 APIs respond in less than 1 

seconds (Admin, Production Manager and Quality Checker Login APIs) and “Shift 

Manager Login” API respond in more than 1 seconds. 

• Based on the load test result analysis, identified application maximum supported TPS as 

approximately 12 TPS. (Please refer figure 5.14 and 5.15). 

  

 

 

 

 

 

 

 

 

 

 Figure 5.14: JMeter Statistics 
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5.4.2.1.2 Error Rate: 

• There were no error rates observed for all login APIs. (Please refer Figure 5.15). 

 
Server Side 

5.4.2.1.3 Server Resources:  

• Web-APP and DB servers CPU and Memory utilization were within <= 75 %. (Please refer 
figure 5.16). 

• Production environment need 4-time large environment based on the analysis of server 
resources utilization in localhost counters. (Please refer figure 5.17). 

 

 

 
Figure 5.15: Client-side statistics summary from JMeter 

Figure 5.16: Server Utilization 
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Figure 5.17: Server Environment Configuration 

 

 

5.4.2.2 Performance Test Results summary (Figure 5.18) 

 

 

Figure 5.18: Performance Test Result Summary 
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5.4.2.3 UI Test Results summary (Figure 5.19) 

 

 

 

Figure 5.19: UI Test cases 

 

 

5.5 Summary 
 

This chapter includes the software testing phase related details. Here explained functional and 

non-functional test related tasks. For e.g., Identify the testing scenarios of the system and execute 

those. Then check the all the test cases meet its expectation otherwise that test case is failed. 

That’s how the testing tasks are going on the software system implementation. 
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Chapter 6 - Conclusion 
 

By introducing “Quality Assurance Automation System”, section 1.3 mentioned objectives were 

addressed successfully. 

 

The biscuit product company can track their production flows, what are the issue they found, how 

their quality checkers and Production manager working and track the quality of their biscuit 

product using one centralized system. These areas were not captured properly in current system. 

By introducing this “Quality Assurance Automation System”, above mentioned areas are covering 

successfully. Planning to integrate this system with automated hardware. Which automatically 

detect the biscuit product parameter like color, dimension and weight. 

 

Using this centralized web system clients can handle their day today business traction in efficient 

and effective way. Reason is this web system hosted in cloud environment and clients can access 

the system by using their mobile, tab and organization PCs at any time and every whare. When 

managers assign some product complaints/ bugs, they can immediately address the issue due to 

this infrastructure. Quality checker and shift manager roles having special functionality call ed 

“My Tasks” button in their home screen. By accessing this function, they can easily access their 

task. That feature is user friendly and high effectiveness. Due to the new features in this system, 

clients are happier on their product quality assurance tasks. 
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Appendix A 
 

Management Reports  

1.0 Decision Report 

 

Here user can view all the decisions details linked with complaints which generate from 

"Decision Report" feature. This report can be generated by applying shift manager or product. 

User can get understand about the which products had more issues during the production. Based 

on this information, company can get the understand about future products.  

If select filter as “shift manager” – Decision report generated which include decision information 

related to particular shift managers. (Figure A.1) 

If select filter as “Product” – Decision report generated which include decision information 

related to particular products. (Figure A.2) 

Referenced table in Database 

1. Product table 

2. Shift manager table 

3. Quality checker table 

4. Complaint table 

5. Decision table 

 

 

 

 

 

Access granted for following users 

• Admin 

• Production Manager 

• Shift Manager 

• Quality Checker 

 

 

 

 

Filters  
  
Month of Year Dropdown 

Shift manager Dropdown 

Product Dropdown 
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1.1 Decision Report - Shift Manager view 

 

Figure A.1: Decision Report - Shift Manager view 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.2 Decision Report - Product view 
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Figure A.2: Decision Report - Product view 

 

2.0 Monthly Product Plan Report  

 

Here user can view all the product plans details which generate from "Monthly Product Plan" 

feature. Using this report user can get understand about the month wise their products plans.  

User have to select filter as “month” of desired year – Monthly Product Plan report generated 

which are allocated for selected month. (Figure A.3) 

 

Referenced table in Database 

1. Product table 

2. Product plan table 

 

 

 

 

 

Filters  
  
Month of Year Dropdown 
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Access granted for following users 

• Admin 

• Production Manager 

• Shift Manager 

• Quality Checker 

 

2.1 Monthly Product Plan Report view 

 

Figure Error! No text of specified style in document..3: Monthly Product Plan Report view 

 

 

3.0 Quality Checker Details Report  
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Here user can view all the quality checker employee details linked with particular shift manager 

which generate from "Quality Checker Details Report" feature. This report can be accessed by 

applying shift manager ID. From this report user can get understand about the quality checker 

employees who assigned with which shift manager. (Figure A.4) 

 

Referenced table in Database 

1. Shift manager table 

2. Quality Checker table 

3. Product table 

 

 

 

 

 

Quality Checker Details Report 

Access granted for following users 

• Admin 

• Production Manager 

• Shift Manager 

 

 

 

 

 

 

 

 

 

 

3.1 Quality Checker Details Report view  

Filters  
  
Shift Manager ID Dropdown 
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Figure A.4: Quality Checker Details Report view 

 

 

 

 

 

 

 

4.0 Quality Parameter Report  
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Here user can view all the quality parameter details which generate from "Quality Parameter 

Report" feature. This report can be accessed by applying product category. Using this report user 

can get the summary of quality parameter which are linked with each product category. (Figure 

A.5) 

 

Referenced table in Database 

1. Product table 

2. Product Category table 

3. Quality Parameter table 

 

 

 

 

 

Quality Parameter Report 

Access granted for following users 

• Admin 

• Production Manager 

• Shift Manager 

 

 

 

 

 

 

 

 

 

 

4.1 Quality Parameter Details Report view  

Filters  
  
Product Category Dropdown 
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Figure Error! No text of specified style in document..5: Quality Parameter Details Report view 
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Appendix B 
 

Logic to control user access features (in .cshtml view) after logged in to the system 

(Figure B.1)

 

Figure B.1: Control User access 
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Generate systematic email code in controller class (Figure B.2)  

 

Figure B.2: Generate email 

 

Password Encryption by using MD5 (Figure B.3)  

 

Figure Error! No text of specified style in document..3: MD5 Password Encryption 

 

Generate Report code in controller class (Figure B.4) 

 

Figure B.4: Generate Report 
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Appendix C 
 

User Manual 

System workflows are mentioned below. Please refer (Figure C.1 to C.53).   

Login Screen (Figure C.1) 

 

Figure CError! No text of specified style in document..1: Login Screen 

 

Admin – Welcome Screen (Figure C.2) 

 

Figure CError! No text of specified style in document..2: Welcome Screen - Admin 
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Production Manager - Welcome Screen (Figure C.3) 

 

Figure CError! No text of specified style in document..3: Welcome Screen - PM 

 

Production Manager – Production Planning Activities Screen (Figure C.4) 

 

Figure CError! No text of specified style in document..4: Production Planning Activities - PM 

Production Manager – Reports Screen (Figure C.5) 

 

Figure Error! No text of specified style in document.C.5: Report Screen - PM 
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Shift Manager - Welcome Screen (Figure C.6) 

 

Figure CError! No text of specified style in document..6: Welcome Screen - SM 

 

Shift Manager - Home Screen (Figure C.7) 

 

Figure CError! No text of specified style in document..7: Home Screen - SM 

 

 

 

 

 



Quality Assurance Automation System for a biscuit manufacturing company  

65 

 

Shift Manager – Production Planning activities Screen (Figure C.8) 

 

Figure CError! No text of specified style in document..8: Production Planning Activities - SM 

 

Shift Manager – Actions Screen (Figure C.9) 

 

Figure CError! No text of specified style in document..9: Actions Screen - SM 

Shift Manager – Reports Screen (Figure C.10) 

 

Figure CError! No text of specified style in document..10: Report Screen - SM 
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Shift Manager – Assigned Tasks Screen (Figure C.11) 

 

Figure CError! No text of specified style in document..11: Assigned Task Screen - SM 

 

Quality Checker – Welcome Screen (Figure C.12) 

 

Figure CError! No text of specified style in document..12: Welcome Screen - QC 
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Quality Checker – Production Planning Screen (Figure C.13) 

 

Figure Error! No text of specified style in document.C.13: Production Planning Screen - QC 

Quality Checker - Actions Screen (Figure C.14) 

 

Figure CError! No text of specified style in document..14: Actions Screen - QC 

Quality Checker – Reports Screen (Figure C.15) 

 

Figure CError! No text of specified style in document..15: Report Screen - QC 
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Quality Checker – Home Screen (Figure C.16) 

 

Figure CError! No text of specified style in document..16: Home Screen - QC 

Quality Checker – Tasks Screen (Figure C.17) 

 

Figure CError! No text of specified style in document..17: Logged Complaints by QC 
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Product – Home Screen (Figure C.18)

 

Figure CError! No text of specified style in document..18: Home Page - Product 

 

Add Product Screen (Figure C.19) 

 

Figure CError! No text of specified style in document..19: Add  Product Page 
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Edit Product Screen (Figure C.20) 

 

Figure CError! No text of specified style in document..20: Edit Product Page 

 

View Product Screen (Figure C.21) 

 

Figure CError! No text of specified style in document..21: View Details of  Product Page 
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Delete Product Screen (Figure C.22) 

 

Figure CError! No text of specified style in document..22: Delete  Product Page 

 

Product Plan - Home Screen (Figure C.23) 

 

Figure CError! No text of specified style in document..23: Product Plan - Home Screen 
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Add Product Plan Screen (Figure C.24) 

 

Figure CError! No text of specified style in document..24: Add Product Plan Screen 

 

Edit Product Plan Screen (Figure C.25) 

 

Figure CError! No text of specified style in document..25: Edit Details of Product Plan Screen 
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View Product Plan Screen (Figure C.26) 

 

Figure CError! No text of specified style in document..26: View Details of Product Plan Screen 

 

Delete Product Plan Screen (Figure C.27) 

 

Figure CError! No text of specified style in document..27: Delete Product Plan Screen 
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Product Category - Home Screen (Figure C.28) 

 

Figure CError! No text of specified style in document..28: Product Category - Home Screen 

 

 

Add Product Category Screen (Figure C.29) 

 

Figure CError! No text of specified style in document..29: Add Product Category Screen 
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Edit Product Category Screen (Figure C.30) 

 

Figure CError! No text of specified style in document..30: Edit Product Category Screen 

 

View Product Category Screen (Figure C.31) 

 

Figure CError! No text of specified style in document..31: View Product Category Screen 
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Delete Product Category Screen (Figure C.32) 

 

Figure CError! No text of specified style in document..32: Delete Product Category Screen 

 

Quality Parameter - Home Screen (Figure C.33) 

 

Figure CError! No text of specified style in document..33: Quality Parameter - Home Screen 
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Add Quality Parameter Screen (Figure C.34) 

 

Figure CError! No text of specified style in document..34: Add Quality Parameter Screen 

 

Edit Quality Parameter Screen (Figure C.35) 

 

Figure CError! No text of specified style in document..35: Edit Quality Parameter Screen 
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View Quality Parameter Screen (Figure C.36) 

 

Figure CError! No text of specified style in document..36: View Quality Parameter Screen 

 

 

Delete Quality Parameter Screen (Figure C.37) 

 

Figure CError! No text of specified style in document..37: Delete Quality Parameter Screen 
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Decision – Home Screen (Figure C.38) 

 

Figure CError! No text of specified style in document..38: Decision – Home Screen 

 

Add Decision Screen (Figure C.39) 

 

Figure CError! No text of specified style in document..39: Add Decision Screen 
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Edit Decision Screen (Figure C.40) 

 

Figure CError! No text of specified style in document..40: Edit Decision Screen 

 

View Decision Screen (Figure C.41) 

 

Figure CError! No text of specified style in document..41: View Decision Screen 
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Delete Decision Screen (Figure C.42) 

 

Figure CError! No text of specified style in document..42: Delete Decision Screen 

 

Complaints – Home Screen (Figure C.43) 

 

Figure CError! No text of specified style in document..43: Complaints – Home Screen 
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Add Complaint Screen (Figure C.44) 

 

Figure CError! No text of specified style in document..44: Add Complaint Screen 

Edit Complaint Screen (Figure C.45) 

 

Figure CError! No text of specified style in document..45: Edit Complaint Screen 
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View Complaint Screen (Figure C.46) 

 

Figure CError! No text of specified style in document..46: View Complaint Screen 

 

Delete Complaint Screen (Figure C.47) 

 

Figure CError! No text of specified style in document..47: Delete Complaint Screen 
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User Registration - Home Screen (Figure C.48) 

 

Figure CError! No text of specified style in document..48: User Registration - Home Screen 

Add User Screen (Figure C.49) 

 

Figure CError! No text of specified style in document..49: Add User Screen 
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Edit User Screen (Figure C.50) 

 

Figure CError! No text of specified style in document..50: Edit User Screen 

View User Screen (Figure C.51) 

 

Figure CError! No text of specified style in document..51: View User Screen 
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Delete User Screen (Figure C.52) 

 

Figure CError! No text of specified style in document..52: Delete User Screen 

 

Systematic Email for the “Shift Manager” (Figure C.53) 

 

Figure CError! No text of specified style in document..53: Systematic Email for the “Shift Manager” 

 

 


