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ABSTRACT 

 

Route planning is always a difficult task that challenges all the logistics companies. 

The difficulties of planning a route is because people may not familiar with those 

addresses, therefore without any help from other existing applications like Google Map 

or Waze people are not able to find the most suitable route for them to deliver, 

especially those companies whose have many trucks involved in their daily operation. 

Besides, there may be a waste of time if the user keeps using Google Maps to check 

on the location when planning the route. How if there are hundreds of addresses needed 

to deliver on that particular day, and it is not wise to plan the route manually. Thus, a 

web-based route optimization is proposed with the objectives of developing a system 

that is able to find the shortest route to deliver. 

 In this project, evolutionary prototype methodology was selected to smooth the 

software development according to the scopes and also the requirements. There are 

three iterations in this project. For the first iteration, use case diagrams and also the 

preliminary prototype had been developed. In the second iteration, activity diagram, 

ERD diagram and data flow diagram had been developed. The second iteration 

continues by the development of the backend logic that communicates with several 

APIs which are firebase authentication, firestore and google cloud service. The third 

iteration focuses on finding those missing requirements and enhance the system. To 

achieve the project’s objectives, several researches on the existing algorithm and also 

existing similar systems had been done to collect relevant information. 

 In conclusion, this system had been developed with a total period of six months 

and all of the objectives had been fulfilled. This system enables the logistic company 

to arrange its route to deliver based on the number of trucks selected by the user. This 

system will first cluster those addresses based on the number of trucks involved and 

then perform the route optimization algorithm to suggest the shortest route to the user. 

Although all of the objectives had been achieved the current system restricted user to 

make changes on the calculated route directly, the clustering algorithm and the route 

optimization algorithm applied are not wise enough and several enhancements can be 

made for this system. To solve the system’s current limitations, several improvements 

like enable user to set priority on the D/O, enable user to add/remove a particular D/O 

on the planned route, review on others clustering and optimization algorithm can be 

performed in the future. 
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1 

CHAPTER 1 

 

1 INTRODUCTION 

 

1.1 Introduction 

This chapter provides an overview of this project. In this chapter, the background of 

the project, problem statements, objectives, the proposed solution, proposed approach 

and also the project scope was discussed and implemented in the final product. 

 

 Like other industries, the logistic company is dealing with several change as 

time goes by. For example, new technology, new customer expectations, new business 

model and also new market entrants (Tipping and Kauschke, 2016). These may bring 

opportunities if the company is able to adapt to those changes. One of the trends which 

can be obviously stated here is customer expectation. As a customer (both individuals 

and other business), they may seek for transportation which has a low delivery cost, 

fast and flexible (Tipping. and Kauschke, 2016). Therefore it is a hard time for the 

logistic company to adapt to this changing environment by providing a competitive 

price for delivery. To overcome this situation, the logistic company is preferred to 

maximize the use of technology. This project developed a system which is able to 

make improvement on the arrangement of transportation and hope that this will bring 

certain benefits to those logistic company. 

 

1.2 Project Background 

To be honest, Malaysia is still in a state of development. Therefore, logistics will 

become one of the factors that pushing the economics of Malaysia (Abdul Aziz, et al., 

2012). As time goes by, the impact of logistic may become greater as it also plays the 

role of attracting investor from other countries (Abdul Aziz et al., 2012). This may due 

to the continual development of logistic infrastructure in Malaysia. In the year 2017, 

transport minister Datuk Seri Liow Tiong Lai said that Malaysia had invested nearly 

RM 15 billion in four sectors of logistic infrastructure which are rail, road, maritime 

and aviation (Farah, 2017). For example, expansion of the airport, development of the 

port at Carey Island, Melaka, Kota Kinabalu and also Kuantan, an increase of railway 

operation and more which are able to smooth the process of the logistics’ business 

(Farah, 2017). As consequence investors are more likely to invest in those countries 
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which has the ability to retain their business. Besides, due to the improvement of 

transportation facilities in the country, customers’ and retailers’ expectations may be 

getting higher toward those Logistics Companies. Customers will try to seek for a 

company who offer lower delivery cost, fast and flexible (Tipping, and Kauschke, 

2016). Therefore, it is hard for a manager to satisfy those customers and at the same 

time maintain and monitor the logistic and operating costs of the company. For 

Logistics Company, operating cost not only including those monthly expenses and 

utilities; travelling cost, fuel cost and labor cost may also be needed to be considered. 

Hence, the purpose of this project is to help the logistic company to maximize the use 

of the company’s resource like labor, time, money and so on. 

 

 There may be certain issues that always arise within those logistic company. 

The first issue, which also the most common one is the planning of route for delivery. 

Based on the experience of manager from Hondail Trading Sdn Bhd, he stated that the 

well-planned route is the one which used the shortest distance, minimum cost and 

minimum time to deliver all those inventories to their customers. But somehow there 

may have certain areas or particular location that the manager may not know. 

Therefore, manager may need to spend some time searching those particular 

destinations on the map and re-arrange the route for delivery. This may waste time and 

not efficient.  For example, a new customer who wishes the company to deliver his 

goods for him, but the manager may not know the exact location of this customer based 

on the given address. Hence, it is hard for manager to plan the route. Besides, there 

may be other alternative routes that used minimum time and shorter distance compares 

to the one that was planned by the manager. This project aims to implement a system 

that is able to reduce the total travel distance compare with the route that had planned 

by the manager. As a result, company’s resources are able to utilize well and 

maintainable. 

  

 Another issue will be how to optimize/maximize the space of the trucks. It is 

hard to measure the length, width, and height of the inventories by using naked eyes. 

So, it is hard for the workers to reserve space for that particular item. Normally workers 

will only fill up the truck based on the order of the route to deliver. For example, 

inventories for the last customer will be placed in the deep corner of the truck, the 

biggest and heaviest one will at the bottom and the smallest one will be placed at the 
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top. Logically this is the right thing to do but there can still have some improvement 

in terms of optimizing the space in the truck. I believe that there may have certain 

algorithms or sequences that can be adapted in order to improve the volume capacity 

within the truck. Hence, this project aims to research and implement certain rules that 

can actually help to utilize the space in the truck by generating the best order of 

placement for inventories based on the sequence of the inventories drop-off. There 

may also have the possibility that too many inventories are unable to fit into the truck. 

As such, the system shall let the manager know the “best-fit” of inventories placement 

into the truck before workers start to load inventories into the truck. 

 

1.3 Problem Statement 

1. Fail to fully utilize company’s resources 

As fuel cost and travelling cost may be one of the challenges that face by logistic 

company. To reduce the cost the idle way to do is finding the shortest route to deliver 

from one location to another location then return back to the starting location. This is 

also known as travelling salesman problem or vehicle routing problem. The challenge 

of travelling salesman problem is there may have many combination of routes that 

made up of different orders of locations and we do not know which route is the most 

suitable one. While the difference between vehicle routing problem and travelling 

salesman problem is vehicle routing problem tend to find the optimal set of routes for 

vehicles to travel in order to deliver toward the customers. Therefore, an optimize 

search algorithm is needed to calculate and suggest the shortest route to the user within 

a specific range time.  

 

In addition, the direction to travel must also be considered during the planning 

of the route to delivery. For example, one of the trucks may responsible to deliver 

inventories to their customers which located in the east of the city while other trucks 

may be responsible for a different direction.  However, this is hard to achieve due to 

manager may not know the exact distance from one location to another location and 

also the direction of the particular location without the help of any existing system. 

Manager may spend some of the time to find out where is the location and may need 

to re-arrange the route for delivery. This is not effective and may lead to delays in the 

inventories. All of the arrangement is based on the heuristic of the manager without 

the help of any system. Maule (2010) stated that human limitations like limited 
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processing power and low memory capacity make them impossible to make a rational 

decision. These limitations make humans more likely to select an alternative which is 

acceptable instead of the best one.  

 

To solve this problem, this project had implemented a system that is able to 

suggest the shortest routes to deliver based on a particular direction and with the help 

of Google Map API. Google Map API may be used to find out the exact distance 

between two locations. Then calculation may be performed to find out the shortest 

route to deliver. 

 

2. Cargoes are unable to fit into the truck due to the order of placement and 

orientation of the inventories. 

In order to not waste any available space in the truck and minimize the overall trip to 

deliver, manager and workers may try to place the inventories as tight as possible in 

order to utilize all the available space. As a result, the chances for all inventories to fit 

into a particular truck will be increased and at the same time the overall number of trip 

can also be minimized. However, humans are not able to plan like a computer as 

humans may not know the actual size of all inventories and also humans are not able 

to perform complex calculations and visualization in their mind. Therefore, it is 

impossible to know there may have how many different order and orientation of the 

placement of inventories that can exist and which of them is the best.  

 

In reality, there may be chances that one or two invoices are not able to fit into 

the truck and it is going to meet the deadline if those inventories are not sent to the 

customers by that day. There may have several solutions that can be performed to 

address this problem but most of them are not that effective. For example, partially 

unload the inventories and re-arrange the orientation of the inventories. Ask others to 

deliver those inventories to the customers, as a deal company may need to pay them 

some fees in order for them to cover the fuel and travelling cost.  

 

In response to this problem, this project aims to utilize the capacity of a 

particular truck by developing an algorithm which performs calculations on suggested 

route, quantity, volume, weight of the inventories. Generally, loading and unloading 

of cargoes is the daily affair which is inevitable for a logistic company as drivers need 
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to load and sent cargoes from place to place therefore there is a necessity of container 

loading/bin packing algorithm to be developed in order to optimize the available space 

of truck capacity. Optimizing the solution of BEST-FIT truck can therefore not be 

overlooked. This study will expose the application of container loading algorithms in 

solving the container loading problem. 

 

1.4 Project Objectives 

1. To review literature on the algorithm for travelling salesman problem, vehicle 

routing problem and container loading problem. 

 

2. To use an algorithm which is able to optimize the route to deliver compare with 

the previous route that manually planned by manager. 

 

3. To develop a system that is able to show the calculated route on the SMART 

D/O based on defined rules above.  
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1.5 Proposed Solution 

Web-Based Route Optimization System for Logistic 

System Targeted user 

  

Figure 1.1: System High-Level Architecture (Project Compilation) 

Figure 1 

Require to know the shortest route to 

deliver and at the same time need to 

utilize the space capacity of the truck 

Require to know the shortest route to deliver. 

 

Input data to the system. Two options: 

  - Input by user manually 

  - Import the data which are in Excel          

format (.csv). 

Calculate distance of multiple locations 

and provide the most suitable route to 

deliver to user by applying genetic 

algorithm. SMART D/O which contain 

the order of location to be delivered 

(route-trip) will be generated. 

SMART D/O which contain 

route information will be 

displayed to user. 

Display the route onto the map with the help 

of Google Maps API. 

If the inventories are not able to fix 

into the truck then D/O with expire 

date which are still far away from 

now will be removed. 

Received data and get the coordinates 

of all the locations by using Google 

Maps API. 

Algorithm 

Cluster the customer location into 

several group based on the 

coordinates and also the number of 

trucks selected. 

System will assigned a truck that you 

have selected to each cluster.  

Select a group of D/O from the system for 

performing calculation on the route. Then 

trigger the calculation process. 

System will compare the total 

volume and total mass of the 

inventories with truck’s volume and 

maximum load that can be carrier. 
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To solve the problem faced by most of the logistic company, a web-based route 

optimization system is developed. The target user of this system will be logistic 

company’s manager and their worker who responsible for planning the route-trip. 

Users can easily access this system by entering the specific url. 

 

 Users may need to register an account before access to the system. The system 

should prompt the user to enter their data. The data must consist of customer’s address, 

height of the inventory, length of the inventory, width of the inventory, weight of the 

inventory, number of inventories in the particular D/O, type of inventories in the 

particular D/O, unique id of the D/O, and deadline of the D/O. There may have two 

options for user to input their data. One of the options requires users to key in data 

manually, while another option may only require the user to import file which is in 

Excel format.  

 

 After user import those data into the system, users may be asked to select the 

number of truck and also select the type of trucks that their company own. User is 

required to press the “Start Calculation” button to trigger the system to auto calculate 

the shortest route to deliver. A SMART D/O which contains the transport schedule of 

customer location will be generated. From the SMART D/O users may know the order 

of customers to deliver. User is able to save the SMART D/O. After getting all the 

required data the system must display the route on the map for visualization purposes. 
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1.6 Proposed Approach 

1.6.1 Research Approach 

In this project, the research methodology that is going to adapt is qualitative 

methodology. An interview was conducted (one of the tools under the qualitative 

methodology) with the manager of Hondail Trading Sdn Bhd. The reason qualitative 

methodology is going to adapt in this project is because of unfamiliar on the process 

of route planning and cargoes loading. Langkos (2014) mentioned that qualitative 

methodology is mostly carried out by those researchers who only know roughly in 

advance for what he is looking for, therefore this methodology is able to let him gain 

more understanding by getting a detailed description. The features for this system 

which are going to develop are mainly supported by an optimize search algorithm. 

Thus, understanding the process of how the company plans their route and load their 

cargoes into the truck will bring better reliability on the system when implementing 

the algorithm. In this part, quantitative approach is not enough to understand the detail 

of the road planning and cargoes loading process. Besides, Langkos (2014) also point 

out that quantitative approach may miss some detail when asking for contextual data. 

Which mean that quantitative approach is not suitable if the aim is to understand the 

detail of a particular topic just like this project which asks for the detail of how they 

actually planned the route to deliver and how they load the cargoes into the truck.  

 

Besides, perform analysis on the root cause which will affect the route planning 

and cargoes loading process is important if a quality algorithm is a plan to be developed.  

Factors which are needed to consider during the implementation process for the 

system’s algorithm can be determined at the early stage by understanding those root 

cause and also the workflow. Qualitative approach is able to perform well as 

interviewer are able to ask for the explanation when they have certain doubt and 

unclear from the feedbacks that provided from the interviewee. In the process of 

clarifying, interviewer is able to sense those important factors then implement those 

factors into the algorithm for example the maximum load weight of the truck, the 

volume of the truck and the orientation of the cargoes in the truck. Quantitative 

approach may not perform well due to the data collected is quite general and not 

specific to a particular issue and it is hard to ask user for extra explanation hence 

interviewer may miss certain important information. In conclusion, the information 

which is going to collect is basically how they operate they daily business and this is 
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hard to convert into a statistical model. Therefore, the only research approach which 

is suitable for me is qualitative methodology. 

 

1.6.2 Development Approach 

 

 

 

 

   

 

Figure 1.2 Evolutionary Prototyping Methodology (Mak, et al., 2017) 

 

The development methodology used in this project is Evolutionary Prototyping 

methodology due to the characteristics of prototyping model is more suitable for this 

project. As developer may not get the full detail of requirements at the beginning of 

this project due to inexperience in the process of route planning and cargoes loading. 

By adapting evolutionary prototyping in this project developer are allows and prefers 

to develop a prototype to clarify for the requirements and the overall flow process of 

the route planning and cargoes loading process from the user feedback. The difference 

between prototyping and other traditional methodology is prototyping allows several 

iterations while traditional methodology may not have this phase (Carter, et al., 2001). 

By using this project as an example, there may be certain requirements which will 

never be found out until some research on other’s literature review, existing 

application had been done or when implementation of the system is in the halfway. 

Planning 

Implementation 

Design 

Analysis 

Implementation 

System 

System 

Prototype 
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For example, after reviewing on the existing application, some cargoes loading 

applications actually provide option in setting like respect the maximum load weight 

of the truck which I never consider until I review those existing systems. Some 

companies may try to ignore the maximum load weight due to they may want to 

increase the profit per truck. As mentioned, evolutionary prototyping allows several 

iterations, therefore suggestion and opinion can get from those targeted users whether 

the setting mentioned above needed to implement in the system to increase user 

flexibility in respecting the maximum load weight of the particular truck. 

 

Besides, the system that is going to develop in this project is mainly supported 

by an algorithm, in order for the system to work perfectly without any error, all factors 

that will affect the result of this system must be clarified. Unclear requirements and 

misunderstanding of requirements are mostly caused by insufficient knowledge and 

experience in that particular business domain. Therefore, prototyping methodology 

allows developer to clarify all the requirements by undergoing several iterations when 

getting feedback from the user on a different version of prototype (Carter, et al., 2001). 

New version of the prototype indicates that the vulnerabilities or unclear requirements 

had been removed hence developer are able to develop better quality and better user-

interface system. As long as all the requirements have been clarified and user is 

satisfied with it, developer can proceed to the next step which are implementation of 

the real system. 

  

In conclusion, evolutionary prototyping methodology is used in this project and 

a partially workable system is developed to ask for user satisfaction on the 

requirements. This partially workable prototype will continue to finalize until the final 

product had been developed. 
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1.7 Scope of the Project 

1.7.1 Target Users 

The target users of this project will be logistic company’s manager /staff who 

responsible for planning route to be delivered to all their customers in a particular day 

and workers who responded to load the inventories into a particular truck. By using 

this system, the shortest route to deliver will be generated and manager may not need 

to arrange the route manually. In the future, this system may also able to suggest the 

best placement order of inventories to the workers. Therefore, all inventories are able 

to fix into the truck and workers may not need to re-arrange inventories again and 

again. 

 

1.7.2 Features Covered 

The features stated below must be provided by this system in order for this project to 

fulfill its objectives. 

 

i) Provide user interface for user to import their data. 

This system should provide user interface to let the user to input their data manually. 

Besides, this system must also provide data import options in its user interface. For 

example, pull in data which is in Excel format(.csv) for computational calculation and 

analysis purpose. This feature is aimed to increase the flexibility of the system. User 

has the choice to input their data which is in excel format as their data may be very 

huge and it is an inconvenience to let user key in hundreds or thousands of data 

manually. The data that will be handled by this system is the address of the customer, 

distance from one location to another location, coordinate of the location, D/O (which 

contain deadline, number of inventories, and type of inventories), packaging 

requirements of inventory and capacity of a particular truck. This feature is important 

due to it is able to reduce the workload of the staff due to required data can straight 

import into the system instead of the key in one by one. Besides, this feature is able to 

help the user to reduce their error, there is a high possibility to make a mistake when 

the user key in manually. Last, by having this feature users are able to save their time 

on the one by one key in process. 

 

 

 



12 

ii) Calculate the shortest route to deliver. 

This system must have an algorithm that is able to capture the address given by the 

user and find out the distance between multiple locations with the help of Google Map 

API. After all distance between each location had been known, system may need to 

have an algorithm to handle those distances and calculate the shortest route to deliver. 

A SMART D/O which contains the order of the address to be delivered will be 

generated. The driver may only need to follow the route which planned by the system 

to complete their task. 

 

iii) Calculate the volume of the spaces which occupied by those inventories.  

The algorithm implement must be able to calculate the total volume of the truck that 

occupied by inventories and also the total duration needed to travel from starting 

location to the final destination. After finish all the calculation process, the total time 

to travel and also the total space occupied by those inventories will be display on the 

SMART D/O. 

 

iv) Manage D/O information. 

The system must allow user to create a new D/O record by filling in the required data. 

Besides, the system must be able to retrieve those D/Os’ detail from the database and 

display them on the screen. Filters must be implemented on those data fields therefore 

user is able to narrow down the data after user enter a specific keyword. In this page 

user is enabled to edit the data of those D/O by clicking on the “pencil” icon, view the 

detail information of a D/O by clicking on the “eye” icon and also delete a particular 

D/O by clicking on the “trash” icon which are located at the action column of the table. 

 

v) Manage Customer information. 

The system must allow user to create a new customer record by filling in the required 

data. Besides, the system must able to retrieve customers’ detail from the firestore and 

display them on the screen. Filters must be implemented on those data fields therefore 

user is able to narrow down the data after user enter a specific keyword. In this page 

user is enabled to edit the data of those customer by clicking on the “pencil” icon and 

delete a particular customer by clicking on the “trash” icon which are located at the 

action column of the table. 
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iv) Manage Item information. 

The system must allow user to create a new item record by filling in the required data. 

Besides, the system must able to retrieve items’ detail from the firestore and display 

them on the screen. Filters must be implemented on those data fields therefore user is 

able to narrow down the data after user enter a specific keyword. In this page user is 

enabled to edit the data of those item by clicking on the “pencil” icon and delete a 

particular item by clicking on the “trash” icon which are located at the action column 

of the table. 

 

v) Manage Cargo Space Information 

The system must be able to retrieve cargo space’s information from the firestore and 

display a list of cargo space detail on the screen. Besides, filters will also be 

implemented on those data fields therefore user can narrow down the after user enter 

a specific keyword. From this page, user can select a particular cargo space he needed 

by clicking on the checkbox located at the “Status” column. The selected cargo space 

will automatically display on the “Vehicle Selection” section which located under the 

“Settings” tab. Other than that, the system must allow user to edit a particular cargo 

space record by clicking on the “pencil icon” and delete a particular cargo space by 

clicking on the “trash” icon. 

 

vi) Route Record page which used to display the information of the previous 

calculated route. 

The system must be able to retrieve previous route information from the firestore and 

display those data retrieved on the screen. In this page, user is allowed to view the 

detailed information of those routes by clicking on the “eye” icon and delete a 

particular route record by clicking on the “trash” icon which is located at the action 

column of the table.  
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1.7.3 Out of Scope (Future implementation) 

i) Machine Learning on daily traffic  

Apply machine learning to keep track of daily traffic therefore system is able to suggest 

the best route to deliver at a specific day and time based on the data collected. For 

example, there may be traffic congestion in a particular area at a certain time due to 

Chinese New Year, therefore the system will consider this as one of the rules to define 

the best route.  

 

ii) Optimizing available space in the truck 

This system must be able to capture those packaging requirements like length, width, 

height, weight of the inventories, placement pattern of an inventory and order of 

inventories to be sent as an input to the container loading algorithm. The system may 

develop a set of rules and algorithms to generate the most suitable order of placement 

of inventories for user based on the data collected.  

 

iii) Visualization of the placement of inventories in truck 

This system must be able to visualize the placement of the inventories in a particular 

truck which is in 2D/3D format based on the output generated from container loading 

algorithm. The aim of this feature is to make the loading process more smoothly. 

Workers may only need to follow the diagram when arranging the inventories in the 

truck. 

 

 

1.7.4 Assumption of Scope 

i) Truck restricted streets 

There may have several streets which do not allow truck to be travel this may due to 

the fact that not all of the road have the same foundation of design. Some of the roads 

were not designed to support the weight of the truck and it may cause damage to that 

particular road. It is hard to know which street is not designed to support the truck and 

it may be difficult to calculate the route to deliver if relevant data is not provided. 

Therefore, this project assumes that all streets are able to travel by truck. 
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ii) Product packaging layer 

In reality, there may have three layers of packaging for most of the items. They are 

outer packaging, inner packaging, and product packaging. Outer packaging will be the 

first thing that a customer is going to see, also known as a carton. Inner packaging will 

be a box that contains of several product packaging based on the stated quantity. 

Product packaging is what people will be seen when walking around the shopping 

center. For example, the box the toys come in, wrapper of candy bar and more. Most 

of the logistics will provide delivery services up to layer two of packaging while 

delivery for items with product packaging will not be provided, unless the company 

provides special service like re-packing of different items which is in product 

packaging layer into an appropriate size of box. In order to clarify the requirement 

when performing literature review on algorithm, an assumption regarding the 

packaging layer had been made. The data collected for the packaging requirement of 

inventory will only up to the second layer, which means that only the outer packaging 

layer and the inner packaging layer will be considered when developing the 

abovementioned algorithm. 

 

 

1.8 Work Breakdown Structure of System 

Refer to APPENDIX A: Work Breakdown Structure for System 
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CHAPTER 2 

 

2 LITERATURE REVIEW 

 

2.1 Introduction 

In this section, several fields that are relevant and helpful to this web-based route 

optimization system were evaluated and synthesized. The fields that had been 

reviewed are biased towards the problems that this project will face during the software 

development life cycle like what features and functionalities are more appropriate for 

this system, which algorithm can help this route optimization system to find the 

optimal route and maximize the truck capacity, which methodology is more suitable 

for this project, which research method can be used to collect relevant data and what 

tools will be used to develop this system. Therefore research and analysis had been 

done on those areas which are existing online related systems, existing research 

problems and its algorithm, software development methodology, research 

methodology and development tools. 

 

2.2 Existing Online Related System 

In this section, an online route planner systems and two online cargo loading systems 

had been studied, evaluated and analysed on their features and functionalities. 

 

2.2.1 My Route Online (My Route Online, 2010). 

My Route Online is a web-based service system which helps user to find the optimal 

route. Route planning is a difficult task for those company or industry where their 

works include delivering inventories, provide service to every customer who live in a 

different location and also for tourist who are not familiar with the particular travel 

sight. Therefore a system like My Route Online which is able to plan the route may 

helping them to save fuel, time and money by providing a fast and efficient route. 

Below are the features that help this system to achieve its goals. 
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i) Provide input list for user to enter addresses manually 

 

 

Figure 2.1 Input list to enter the address manually (My Route Online, 2010). 

 

This route planner available user to enter their locations manually by filling up the 

address. The maximum locations that can be filled in are 350. Besides this system also 

provide a text input for user to input the service time at a particular location. The 

default value for service time will be 0 and this means that the driver will just pass 

through and will not stay at that particular location. The starting address may need to 

put in the first row of the form and if user wishes to return back to the original starting 

address after go through several location user may need to input the address of starting 

location in the last column of the form. 

 

ii) Provide Map for user to visualize 

This system provide a map for user hence user can have a better visualization on the 

route and user can also make sure that the planned route is performing in the right way. 
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iii) Alternative input option for user 

 

 

Figure 2.2 Import excel spreadsheet by browsing through the folder (My Route 

Online, 2010). 

 

 

 

Figure 2.3 Review of the result after the excel had been imported (My Route 

Online, 2010). 

This system provides alternative ways for user to input their data which are written in 

the .csv or .xsl format. After selecting an appropriate file the system will prompt user 

for certain set up. User may need to configure certain requirements based on their 
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needs. For example in the step 1 field user is able to ignore the first row of the data if 

the .csv file contains column header else the user can select the first data as the starting 

address. Besides user can also select whether he wants to return to the starting address 

or not by selecting Return or Set last as End Address. In the step 2 field system is able 

to detect how many columns are exist in the file and show those data to user. User is 

able to label those columns by clicking the selection list. There may have several 

options for user to label their data which are Ignore, Title, Address, Service Time, 

Territory, Filter-In, Filter-Out, Comments and Order Size. The details of user’s data 

after several settings will show on step 3 field. 

 

iv) Provide advance settings for the route 

 

 

Figure 2.4 Input list for advance settings (My Route Online, 2010). 

 

After clicking the Next button user is prompt to configure extra information that needs 

to plan the route. In the “General” field, user can set the departure time, default service 

time for each location, lunch break time for driver, unit of distance (KM/Miles) and 

travel mode(driving/walking/bicycling). In “Multi Routing” field user is able to set the 

number of routes he wants, max route duration, max stops per route, allow deviation 

option, max vehicle size. There may also have an “Extended Trip” field for user to 

plan the routes a few days ahead by input the value of how many working hours per 

day. System will plan the route based on the working hour, if the locations going to be 

visited is too much and unable to visit all of them within the working hour then those 
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unvisited locations will be planned into another route trip on the next day. Last, there 

may have the “Optimization Options” for user to select how user want to optimize their 

route. In this page, user is able to select the optimization goal which is minimum time, 

minimum distance, balance time and distance and keep order as is. In this field, user 

can also select whether he/she wishes to mixed territory and user can also select the 

route beginning by pick nearest first or pick farthest first.  

 

v) Provide dashboard to display the order of the route 

 

 

Figure 2.5 Result on the dashboard (My Route Online, 2010). 

 

After the route has been generated, the system provides a dashboard for user to display 

the outcome of the route. From figure 2.2.1.5 user are able to see that the system had 

generated two routes based on user’s previous configurations. The first row in the 

dashboard presenting the starting location followed by the next location to be met till 

the last row in the dashboard which is also the address of the starting location.   

 

vi) Provide Save option after the route has been generated 

This system is able to save the route that had been generated, therefore user is able to 

look back on the previously planned route.  
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vii) Provide Print & Direction option after the route has been generated 

 

 

Figure 2.6 Preview before printing (My Route Online, 2010). 

 

 

 

Figure 2.7 Direction of those particular route (My Route Online, 2010). 

 

This system enables the user to print out the route map and the direction of that 

particular route, therefore it is easy for the driver to view when driving their car. 
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viii) Provide Export option after the route has been generated 

 

 

Figure 2.8 Exported result (My Route Online, 2010). 

 

This system enables user to export the generated route to the .csv file. 

 

viiii) Provide Email & App option after the route has been generated 

 

 

Figure 2.9 Input list for Email & App option (My Route Online, 2010). 
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Figure 2.10 View on email (My Route Online, 2010). 

 

This system enables user to send the generated route through email. 

 

2.2.2 Justification on My Route Online’s route planner system 

“Available” Feature that will be consider during the implementation of this 

project.  

“Not Available” Feature which will not be considered during the implementation 

of this project. 

 

Table 2.1 Conclusion on the features of My Route Online 

 My Route Online (My Route Online, 2010). 

Provide input list 

for user to enter 

address 

manually 

Available. 

This is the common feature that will be developed in every 

software system (including system that this project is going to 

develop) in order to prompt for the user input. This feature is 

practical if data going to input is small, if the data is large then 

an alternative option must be provided by the system. This 

project is developed to find the optimal route to deliver based 

on the due date of D/O. There may have possibility that a new 

D/O is generated and this particular D/O and may need to be 
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sent at that particular day, therefore user can input the relevant 

data of this D/O into the system by using this feature. 

Provide map for 

visualization 

Available. 

By having a map on this project’s system, user are easier to 

visualize the planned route hence driver can have a better 

understanding on the overview of the route. Besides, user is 

able to check weather this system is performing well. 

 

Alternative input 

option (excel 

spreadsheet) 

Available. 

There may have hundreds of D/O that will be generated on a 

particular day. Therefore it is not practical and effective for 

user to key in manually if the data is large. The easier way to 

do is extract those related data from the company’s existing 

system and store them in an excel spreadsheet. The excel 

spreadsheet will be used as the input for this feature. Therefore 

user may not need to key in manually only several setting may 

need to configure like the label of each column of data, option 

to ignore the first row of the data in the excel spreadsheet due 

to this row may be the original label from the company’s 

system and option to return the route to the starting address. 

 

Advance settings for route  

Departure time Available. 

This setting may be considered in this project, due to it is able 

to estimate the approximate time to complete the particular 

planned route. Therefore manager is able to keep track of their 

drivers. 

 

Default service 

time 

Available. 

This setting will also be develop in this project. User is prompt 

to enter the service time for their customers based on their 

previous experience therefore a more reliable estimated time to 

complete a particular route will be generated. 
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Lunch break time 

for driver 

Available. 

Lunch break time for driver is quite reasonable. By configuring 

this setting the reliability of the estimation time to complete a 

particular route will be increased. 

 

Unit of distance 

(KM/ Miles) 

Available. 

Some people are familiar with KM while some may familiar 

with Miles hence this setting will be provided in this project to 

increase user friendly. User may not need to re-calculate the 

value of distance into the particular unit he wants. 

 

Travel Mode 

(Driving/ 

Walking/ 

Bicycling) 

Not Available. 

This setting is not necessary therefore it can be ignored due to 

all the inventories/cargoes are sent to customer by using 

company’s truck. Driving option will be set as default and is 

not able to change in this project. 

 

Multiple routes 

option 

Available. 

There may have several numbers of trucks in the company to 

deliver cargoes to their customers on that particular day 

therefore system which only able to calculate one route is not 

sufficient for this project. An algorithm which is able to handle 

multiple routes will be developed in this project and those 

routes will be generated based on the number of trucks sent to 

deliver cargoes. 

 

Max route 

duration 

Available. 

Based on the assumption of this project all route to deliver will 

be complete on that particular day. Therefore this 

feature/option can be included in this project in order to make 

sure the planned route can be complete on that particular day. 
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Max stop per 

route 

Not Available. 

This setting is not needed in this project because the location 

for the truck to stop will be the customer’s location. 

  

Allow Deviation Not Available. 

This setting only work well when “Max stop per route” has 

been configure. Due to “max stop per route” will not 

implement in this project therefore this feature will be ignore 

as well. 

 

Max Vehicle Size Not Available. 

This feature will not be implemented in this project due to this 

feature does not help in planning the route to deliver. 

 

Extended Trips Not Available. 

Based on the assumption of this project, all planned route will 

be complete at that particular day. Therefore, there may have 

no extended trips for this project. 

 

Option for 

optimization goal 

Not Available. 

Based on the scope of this project, the optimization goal for the 

particular route will only base on the shortest distance instead 

of providing extra option likes shortest duration or based on the 

order of the address that user key in. 

 

Provide 

dashboard to 

display the order 

of the address 

and direction of 

the particular 

planned route 

Available. 

User is able to view the outcome of the route easily when a 

well-formatted dashboard is provided. Based on the scope of 

this project a SMART D/O will be generated on the dashboard. 

After researching on this Route Planner system, direction for a 

particular route may be important to let the driver know the 

exact direction to archive the distance goal. Therefore, this 
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project will adapt the ideas of this feature during the 

implementation. 

 

Save the recent 

planned route 

Available. 

This feature may be necessary in this project, due to user may 

wish to view back the previous planned route on a particular 

day. This project may not only store the information of each 

route but will also consisting information for the cargoes. 

 

Print out the 

route and its 

direction 

Available. 

This feature will be consider in this project due to it is easy for 

driver to view when they are driving but the constraints is this 

may use up a lot of papers. 

 

Export the route 

to excel 

spreadsheet 

Not Available. 

This feature is not necessary due to those information will be 

save in the system which will be developed in this project. 

 

Sent the recent 

planned route to 

user’s email 

Not Available. 

This feature will not be implement because this feature does 

not provide any benefit to the overall process. 

 

 

2.2.3 Conclusion for My Route Online’s route planner system 

My Route Online actually provide a simple layout which put the input list of several 

configuration and result of the route together with the map hence user may not need to 

switch between different tabs or pages. This will provide user to have a better 

experience and “ease of use” feeling when using this online system. Besides, the 

features and settings of this system are adequate an appropriate compare to other online 

route planner system like AA’s and Mapquest’s route planner system which only 

provide user to enter the input manually and provide several options like avoid the toll 

and avoid motorway which are not appropriate for this project due to those options 

may limit the calculation of the system which are going to develop in this project. Last 

comparing to AA’s and Mapquest’s route planner system My Route Online’s route 
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planner system enables user to find the optimal route while AA and Mapquest are not 

able to do that. The route for AA and Mapquest is planned based on the order of the 

addresses user enter into the system and user may need to re-adjust the sequence 

manually and may need to re-calculate the route each time. Therefore in above section, 

only MyRouteOnline’s feature and setting is cover due to all the feature in the other 

two system can also be found on MyRouteOnline. In conclusion, the design and 

implementation of this project’s system is going reference from MyRouteOnline. 

 

2.2.4 EasyCargo (EasyCargo, n.d.). 

EasyCargo is a truck and container load planning software which are currently used 

by 500+ company around the world. EasyCargo provides a simple layout that put add 

item feature and visualization of the result at one screen hence user no need to switch 

between different tabs. Besides by using EasyCargo user is able to save the space and 

time due to their team had spent a great deal of time in developing their load planning 

engine which can help user to plan their cargo quickly. By using EasyCargo user is 

able to place their cargo effectively into the trucks and containers. Last EasyCargo also 

provides better visualization for user to have a better understanding of how to place 

their cargoes. Below are the features that exist in this online software. 

 

i) Provide input list to add in new cargo. 

 

 

Figure 2.11 Input list for EasyCargo (EasyCargo, n.d.). 
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EasyCargo enables user to add in the new item manually by clicking the add button 

which can be view on Figure 2.2.3.1. User is able to enter the item’s description, size 

of the item, weight of the item and quantity of the item. Besides, user can also activate 

the constraint that applies to the particular item. Those constraints are do not till this 

cargo item, do not stack on this cargo item and do not rotate this cargo item. Those 

constraints are set as false for the default value. The input list also consists of delete 

function and also add a new item. After all items have been included and configured 

user can click on the load button to start for the calculation. 

 

ii) Alternative input option from Microsoft Excel. 

 

 

Figure 2.12 Excel Template for EasyCargo (EasyCargo, n.d.). 

 

 

 

Figure 2.13 Review the result (EasyCargo, n.d.). 

 



30 

EasyCargo enables user to input their cargos’ information by importing the Microsoft 

Excel file. In order to let user have a better understanding of the format on the Excel 

file, EasyCargo provides a template for user to download. User may only need to 

modify and the value to fit with his own cargos’ information. There may have several 

attributes needed to fill up by the user which are description, pieces, length, width, 

height, total weight, stackable, tillable and rotable. Besides, EasyCargo available user 

to enter 250 items for one shipment. After the data has been imported EsayCargo 

available user to check for the result which is shown in figure 2.2.3.3. After all , 

configuration has been done user may prompt to open shipment item and press the load 

button to start the calculation. 

 

iii) 3D cargo load plan visualization 

 

 

Figure 2.14 3D visualization for loaded items (EasyCargo, n.d.). 
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Figure 2.15 3D visualization for particular loaded items (EasyCargo, n.d.). 

 

EasyCargo provides a 3D visualization after calculation has been complete. EasyCargo 

also provides several angle option for user to view on a different angle, by pressing 

and holding left button of mouse user are able to view the cargo space from 360 degree 

by moving the mouse. By selecting a particular item from the input list, user is able to 

view the placement of the particular items in the truck. 

 

iv) Result of loaded cargoes and truck capacity 

 

 

Figure 2.16 Number of items has been loaded (EasyCargo, n.d.). 
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Figure 2.17 Capacity of the truck that had been used up (EasyCargo, n.d.). 

 

EasyCargo enables user to view on how many items had been loaded into the particular 

truck or container after the calculation had been completed which can be viewed at 

figure 2.2.3.5. Besides, user is able to view on how well this system optimizes the 

space of the truck. From figure 2.2.3.6 users are able to see that the maximum weight 

that the truck can deliver and the volume of the truck in the first row. The second row 

represents the total weight of all the cargoes and the total volume of the cargoes. If the 

values of total weight and total weight of the cargoes exceeded the value in the first 

row then those values will be represented in red colour. The third row shows the total 

weight and total volume of cargoes that have been loaded into the truck. 

 

v) Provide option to ignore the weight limit 

User can have the option whether he wish to respect the weight limit of the particular 

truck or ignore the weight limit. If the weight limit is ignore then the system will load 

the cargoes into the truck until the volume of the truck has been exceeded without 

considering weight of the cargoes. 

 

vi) Print option 

EasyCargo enable the user to print out the 3D visualization of the loaded cargoes and 

the number and detail of the items which has been loaded into the truck. 

 

 

 

 

 



33 

vii) Add predefined cargo space 

 

 

Figure 2.18 Predefined Cargo Space (EasyCargo, n.d.). 

 

EasyCargo provided this feature for user to add in the cargo space which their company 

own. 

 

viii) Save option for the particular shipment 

User is able to save the result of the particular shipment. 

 

2.2.5 LoadCalculator (SEARATES, 2005). 

LoadCalculator is an application that provides by SEARATES which help the industry 

to solve the cargoes packing problem. LoadCalculator provides an alternative for those 

goods deliverable related company to quickly and effectively placing the inventories 

inside the container and determines their optimal positioning in the truck. Below is the 

demo that provided for user to have a better understanding of the feature and how its 

work, the real product may needed to subscribe by paying $25 per month. 
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i) Select equipment 

 

 

Figure 2.19 Option to select different equipment (SEARATES, 2005). 

 

LoadCalculator enable user to select different equipment for cargo loading.  

 

ii) Cargo types selection, add items and configuration of cargo’s parameters 

 

 

Figure 2.20 Packing List (SEARATES, 2005). 

 

There may have different cargo types that can be selected in LoadCalculator they are 

Boxes, BigBags, Barrels and Sacks. After selecting the cargo type user can add the 

particular type of cargo into the packing list by pressing the “Add cargo” button. After 

cargo is adding into the list user can set the parameters for each cargo. 
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iii) Alternative input option from Microsoft Excel 

LoadCalculator enables user to input their cargos’ information by importing the 

Microsoft Excel file. Same with EasyCargo LoadCalculator provide a template for user 

to have a better understanding and easy for user to make modification. There may have 

several attributes needed to fill up by the user which are cargo type, name, length, 

width/diameter of barrels, height, weight and quantity.  

 

iv) Select equipment for cargo loading 

 

 

Figure 2.21 Type of loading (SEARATES, 2005). 

 

LoadCalculator provides different type of loading which is directly place the cargo 

into the truck or pre-shipment cargo palletizing. 
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v) Container Selection 

 

 

Figure 2.22 Container List (SEARATES, 2005). 

 

Different size of containers which related to the equipment that selected by the user in 

the beginning will display and user may need to select the container which he own. 

 

vi) Provide selection for cargo rotation 

 

 

Figure 2.23 Selection of cargo placement (SEARATES, 2005). 

 

LoadCalculator provides option for user to select the placement of the cargo therefore 

user can have a better control on those cargoes when loading into the truck or container. 
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v) Result in 3D visualization 

 

 

Figure 2.24 View of the result (SEARATES, 2005). 

 

LoadCalculator provides a 3D visualization after calculation has been completed. 

Besides the 3D visualization of the container user is able to see how many number of 

that particular cargoes had been packed into the container. Other than that, user is also 

able to know the percentage of the volume of the truck that being utilize. 

 

vi) Show packing order step-by-step 

 

 

Figure 2.25 View of packing’s step (SEARATES, 2005). 

 

LoadCalculator provides visualization of the packing steps for user to have a better 

understanding on how to load cargoes into a particular container. 
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2.2.6 Comparison and Justification on online cargo loading systems 

“-”   Feature does not exist in this system. 

“Available”  Feature that will be consider during the implementation of this 

project.  

“Not Available” Feature which will not be considered during the implementation 

of this project. 

 

Table 2.2 Comparison on the features between EasyCargo and LoadCalculator  

 EasyCargo (EasyCargo, 

n.d.). 

LoadCalculator 

(SEARATES, 2005). 

Input List to add 

in new cargo 

Available Available 

Alternative 

input option 

Available Available 

Selection of 

cargo types 

- Not Available 

3D visualization 

of the result 

Available Available 

Option to ignore 

weight limit 

Available - 

Cargo space 

selection 

Available Available 

Option to 

activate the 

rotation for a 

particular cargo 

Not Available Not Available 

Show packing 

order step-by-

step 

- Available 

Print option Available - 

Save option Available - 
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Input List to add in new cargo 

Feature that will be developed in every software systems (including system that this 

project is going to develop) in order to prompt for the user input. By having this feature 

user is able to manually add in the detail of the cargo when there is a new item needed 

to be delivered. This provide flexibility for the user due to user may not need to key in 

the data into the excel file then import all those relevant data again and again.  

 

Alternative input option 

This feature will be implemented in this project due to it provides another option for 

user to input the detail of the cargo when the data is large. It is not convenient and 

effective when user needs to key in those data line by line, hence providing an 

alternative input option with excel format will be the best way to increase the 

efficiency of the overall process and at the same time increase the flexibility of the 

system. 

 

Selection of cargo types 

Based on the assumption of this project, only box cargoes will be considered into the 

implementation. 

 

3D Visualization of the result 

This feature will be the most important and the hardest part during the implementation 

of this project, but this feature play an important role in order to let user to have a better 

understanding on how the cargoes were loaded into the container or truck. EasyCargo 

provides a dynamic 3D visualization for user to view their result while LoadCalculator 

only provides the image of the arranged cargo in the space but it is enough for user to 

understand. Although EasyCargo has a better visualization on the result comparing to 

the LoadCalculator but due to the time constraint and inexperience in construct 3D 

object in web development the 3D visualization for this project will be referencing on 

LoadCalculator. 

 

Option to ignore weight limit 

Each truck or container has its own maximum weight loaded limit but if user select to 

just respect to the weight limit then the truck or container may have possibility not to 
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be fully utilize. Hence this feature will be implement in this project and user can have 

more option to control on their cargo load plan. 

 

Cargo space selection 

This feature may also be implemented in this project due to each company have 

different type of vehicle. Some companies may be using truck some companies may 

using a container to deliver their inventories. System may need to has a database to 

store each type of cargo space and their detail therefore user can select different 

cargoes’ space which own by them. 

 

Option to activate the rotation for a particular car 

Based on the assumption of the project scope, all cargoes can be rotated in order to 

optimize the capacity of the truck. Therefore this option will be set as default in this 

project. 

 

Show packing order step-by-step 

This project will be going to implement similar feature into the route optimization 

system due to if objects is displayed in the 3D format then there may sure have some 

objects be blocked by other objects during truck visualization hence user is not able to 

know how was the placement of the particular object which has been blocked. 

LoadCalculator provided this feature which lets the user to know how to place their 

inventories into the truck from the beginning to the end of the loading process. This 

feature is useful and may help workers in those companies to speed up their loading 

process. 

 

Print option 

This feature will be considered in this project due to it is easy for drivers to view when 

they are loading the inventories into the truck but the constraints are this may use up a 

lot of papers. 

 

Save option 

This feature may be necessary for this project, due to user may wish to view back the 

previously loaded cargoes on a particular day. This feature can also act as an evidence 



41 

to prove that those cargoes had be loaded to the truck and sent to the customer on that 

particular date. 

 

2.2.7 Conclusion on existing cargo loading system 

EasyCargo and LoadCalculator provided features and functionalities which are 

appropriate for this web-based route optimization system. Both of them are able to 

maximize the cargo space with their own algorithm, but when comparing toward the 

3D visualization part EasyCargo provide a better design and interaction comparing to 

LoadCalculator. In EasyCargo the cargo space is able to rotate 360 degrees in order 

for user to have a view on a different angle, by selecting a particular items on the input 

list user is able to view only those particular items which had loaded into the cargo 

space. Therefore user can have the view on how those particular items are placed in 

the cargo without blocked by other items but LoadCalculator solve this problem by 

showing the packing order step-by-step, this is also helpful but may use up of many 

papers. Either one of the solutions will be considered to develop in this system based 

on constraint time and skills. Last, the algorithm and 3D visualization of the existing 

system can be further modified to suit this route optimization system like showing the 

items that had loaded into the cargoes space by clicking on a particular D/O instead of 

a particular items and the Last-In-First-Out (LIFO) strategy may be involved in the 

algorithm instead of just loading those existing items without specified the priorities 

of the items. 

 

2.3 Related research problem and its algorithm 

2.3.1 Travelling Salesman Problem (TSP) 

TSP is not a currently found problem and it has a long history and always remains a 

source of challenge for those researchers and mathematicians. TSP is to find out the 

minimum cost from all the combinations of routes when travel from place to place 

without duplication of any places that had been travel before (Khalil, et al., 2017). The 

challenging part of TSP is the complexity of solving this problem is getting increase 

exponentially when the place to visit or travel is increase (Khalil, et al., 2017). In real-

world this problem may be hard to solve without the help of any system, human next 

location to visit is based on his previous knowledge and experience, and it may have 

the chances to select the route which is more costly. There may have several existing 

algorithms had been done by the researchers like Genetic Algorithm, Ant Colony 
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Algorithm, Pick Near Point Algorithm. In this project, genetic algorithm will be 

selected to implement in this system and the details of the algorithm will be further 

discussed.  

 

Genetic Algorithm (GA) 

Genetic algorithm is a search based algorithms which involve natural selection and 

evolution of the generation (Fan, 2006). The concept of this algorithm is continually 

undergoing the biological evolution process in order to increase the chance of getting 

generation which is better than their parents.  In genetic algorithm, a possible solution 

to solve a particular problem is store in a collection which called as a population (Fan, 

2006). Each individual in the population is known as chromosome and each of them 

has its own fittest value which may be used to generate new generation by going 

through several processes which are initial population, parent selection, crossover and 

mutation (Fan, 2006). According to Fan (2006), genetic algorithm is a repeating 

process until reaching the number of the generation that had been initialized at the 

beginning. The process of genetic algorithm can be stopped when there is no further 

improvement is observed or the algorithm had reached the number of iterations 

depending on speed and resource criteria. 

 

i) Initial population phase (Ahn and Ramakrishna, 2002): 

In this phase, a population size which contains N numbers of chromosomes will be 

generated. Chromosome/route is formed by randomly selecting and combining all 

genes/cities that the user needed to visit without any duplication of them, and the order 

of the genes may play an important role in travelling salesman problem.  

 

ii) Selection phase (Ahn and Ramakrishna, 2002): 

There are two kinds of selection in this phase, one of them is parent selection while 

the other is survivor selection. In parent selection, M numbers of individuals will be 

selected to pass their genes or characteristics to their next generation by undergoing 

crossover process. Parent selection must favor to fittest chromosome, therefore there 

is a higher chance to generate a better offspring. But there must also have chances for 

weak chromosome to be select, therefore the diversity of the solution can be 

maintained. If only the fitness individuals are selected, then there may have chance 

that the final solution only reaches the local maximum instead of the global one. In 
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survivor selection, X numbers of individuals will be select based on the result of fitness 

value. In survivor selection, only those individual who has a better ranking in the 

population will be select and retain until the next generation without performing 

crossover process. This is to make sure that there are always some individuals with 

better fitness value.  

 

iii) Crossover phase (Ahn and Ramakrishna, 2002): 

Two parents will be selected and pass part of their genes to their new generation. 

Therefore, the new offspring inherit both parent’s genes in their chromosome. In 

travelling salesman problem, crossover is quite different from the other because there 

cannot have duplicate gene/city in one chromosome and the order of the cities play an 

important role in the chromosome. Crossover is important because it enables the 

algorithm to generated new offspring, hence the chances of getting back the same route 

in for the solution will be reduced.  

 

iv) Mutation phase (Ahn and Ramakrishna, 2002): 

In nature, mutation is the result of errors in the change of DNA. Most of the change is 

negative but some may have a positive impact on the individual. In Genetic Algorithm 

the diversity of the population must be maintained, therefore the final solution may not 

easily get trap in the local maxima. In other words, chances to get the global maxima 

point will be increased. In genetic algorithm, the probability for mutation to happen is 

very low, this is because if the probability of mutation is high then the final result may 

not be that stable in terms of reliability due to the solution provided by the system may 

be worst. In conclusion, mutation with low probability may benefit this algorithm, 

while mutation with high probability may have a high chance to convert the good 

solution into the bad one.  
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Figure 2.26 Overview of Genetic Algorithm. (Ahn and Ramakrishna, 2002) 
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2.3.2 Capacitated Vehicle Routing Problem (CVRP) 

Vehicle routing problem also known as truck dispatching problem is a variant of 

travelling salesman problem. In vehicle routing problem we aim to design an optimal 

solution of vehicle routes to deliver cargoes or services to the customer with a given 

number of vehicles (Carwalo, Thankappan and Patil, 2017). Same as travelling 

salesman problem, vehicle routing problem is not a new problem in transportation, 

distribution and logistics. The aims of solving vehicle routing problem are to minimize 

the total travelling cost and at the same time maintaining some constraints like vehicle 

capacity, total travel times, time windows of customers and so on (Carwalo, 

Thankappan and Patil, 2017). Capacitated Vehicle Routing Problem is to find a set of 

optimal routes with the constraints of vehicle capacity. There are two popular 

approaches that have been found by researchers which are constructive approach and 

clustering approach. The algorithm that is going to discuss is a variant of Fisher and 

Jaikuamr Algorithm which is a type of clustering approach. 

 

Variant Fisher and Jaikuamr (VFJ) Algorithm (Carwalo, Thankappan and Patil, 

2017) 

Carwalo, Thankappan and Patil (2017) stated that most of the clustering approach 

including this algorithm consists of two phases, the first phase will be generating a 

wise clustering method based on number and vehicles and the second phase will be a 

travelling salesman problem that can be solved by any TSP optimizing algorithm. One 

of the optimizing algorithm had already been discussed hence only the first part of the 

VFJ algorithm will be discussed in this section. 
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Start 

Create several cone (clustered area) by dividing 

the plane with the number of vehicles. The plane 

is divide based on the number location in the cone 

instead of calculating the angle. 

Choose a customer from each cone which has 

the farthest distance from the depot as the 

seed. 

Assign a vehicle to each cone. 

Calculate the insertion cost of each 

customer corresponding to the seed 

customer. 

Check for vehicle constraint in this 

case the vehicle constraint will be 

the capacity of the vehicle. 

Assign customers to the route 

according to the insertion cost. 

Phase 1: Cluster the customer based 

on the vehicle numbers 
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Figure 2.27 Overview of Variant Fisher and Jaikuamr (VFJ) Algorithm. 

(Carwalo, Thankappan and Patil, 2017) 

 

2.3.3 Container Loading Problem 

The Container Loading Problem (CLP) is one of the variants of the Bin Packing 

Problem which focus on implementing a 3D optimization algorithm to pack a set of 

rectangular boxes into a container, in such a way that some optimization constraint has 

been satisfied (Martínez, Alvarez-Valdes and Parreño, 2015). The aim of solving this 

problem is to maximize the available space in the truck when cargoes is loaded into 

the truck. There will be at least two factors needed to be considered in this CLP. One 

of them is the boxes orientation. There may have exact three orientations that the boxes 

can be arranged. The second factor will be the volume of the container and cargoes. 

We may need to make sure that the total volume of the cargoes does not exceed the 

container volume in the algorithm. Martínez, Alvarez-Valdes and Parreño (2015) 

stated that CLP is not a new problem and may need to solve by any supply chain on 

their daily basis. For example, varying types of cargoes to be delivered based on the 

FILO sequence, number of trucks to be used and more. To solve this problem,  research 

is perform to find for existing algorithm which is able to minimize the empty spaces 

in the truck. A GRASP algorithm which is a constructive approach will be discussed 

in this section and the overview of the algorithm had been stated below. 
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algorithm to solve the route of each 

cluster. 
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Figure 2.28 Overview of GRASP Algorithm. (Martínez, Alvarez-Valdes and 

Parreño, 2015) 
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2.3.4 Hierarchical Clustering 

Clements (2019) stated that clustering is used to find similarity on the data and then 

cluster them by grouping those data which have a similar characteristic with each other. 

Clements (2019) also mentioned that hierarchical clustering is an alternative algorithm 

which is able to produce 1 to n set of clusters, n clusters mean data all data serve as 

their own cluster. There is two types of hierarchical clustering which are Divisive 

clustering and Agglomerative clustering. 

 

2.3.4.1 Divisive Clustering (Clements, 2019): 

Divisive clustering is a top-down approach which starts by treating the entire data as 

one cluster. The process then continues by reassigning a new group to the data which 

has a high value of dissimilarity to the cluster. This process will repeats until the 

number of clusters which is needed had been met. 

 

2.3.4.2 Agglomerative Clustering (Clements. 2019): 

Different from divisive clustering, agglomerative clustering is a bottom-up approach 

which starts by treating each particular data as a cluster. Which means that if the 

system contain of 10000 particular data then the cluster that the system has at the 

beginning will be 10000. The process then begins by calculating the similarity between 

each point of data. Two unique data which has the least value of dissimilarity will then 

be group together. This process repeats until the number of the clusters reduces to the 

number of clusters that had been set at the beginning. 

 

In this project, Agglomerative clustering will be used to group the locations to 

deliver based on the number of trucks needed. This mean that each unique address will 

be threatened as one cluster, the clustering process will then start by grouping two 

locations (clusters) which have the smaller dissimilarity value. In this case, the metric 

that used to measure similarity and dissimilarity will be the distance between each 

location. The clustering process then repeats until the number of clusters is equal to 

the number of trucks/cargoes that selected by the user. The reason agglomerative 

clustering is needed in this project is due to the number of the truck that the company 

owned and wish to use at the particular day must be considered. In order to have a 

better planning on the route without overlapping areas that responsible by a particular 

truck, then clustering method may be needed to apply in the algorithm.  
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2.4 Software Development Methodology 

Software development life cycle (SDLC) consists of several standard procedures 

which is planning, analysis, designing, implementation and testing. Geambasu, et al. 

(2011) stated that the structure of the software development life cycle plays an 

important role in determining the success rate of a project and at the same time he also 

mentioned that the success rate of a project can be increased by selecting an 

appropriate software development methodologies. According to CHAOS (2014), they 

report that there may have overall 16.2% of IT project was successfully be delivered 

since 1985, 52.7% of them was late to deliver, over budget, and incomplete of features 

and 31.1% of the project has been cancelled.  Therefore appropriate methodology can 

assure that the project is able to complete within schedule, low cost is able to maintain 

and meet the requirement of target users.  

 

 There may have a wide range of methodologies can be used by developer. In 

this literature review, only several methodologies will be selected for further 

discussion and comparison. They are Waterfall, V-Model, Prototyping and Agile 

Methodology.  

 

2.4.1 Waterfall Methodology 

 

 

 

Figure 2.29 Waterfall Model Life Cycle (Balaji and Murugaiyan, 2012) 



51 

Waterfall is a traditional methodology that focuses on cascade procedures (Balaji and 

Murugaiyan, 2012).  This means that each phase of the SDLC has to be finished before 

moving to the next phase. For example, the requirements of the project must be fully 

collected before continue to the design stage. The condition is the same for every phase 

in the SDLC. In other words, each phase of SDLC moving in the order without any 

interference. The advantages of waterfall methodology are developers are able to 

understand the requirements clearly before proceeding to the development (Balaji and 

Murugaiyan, 2012). Therefore, the system developed will meet the requirement of the 

user at the end of the project. But the disadvantages are, each phase may take a long 

period to process and this actually causes a frozen in the whole development process 

(Balaji and Murugaiyan, 2012). This is very time consuming and high cost if there are 

any issues unable to solve at the particular phase. According to Balaji and Murugaiyan 

(2012), waterfall is a unidirectional process and doesn’t allow any reverse process to 

take part hence the project is not able to make any changes at this current development 

process if the client wishes to change certain requirements.  

 

Based on the above review on the waterfall methodology, this methodology is 

not suitable for this project hence waterfall methodology will not be adapted in this 

project. As mentioned, waterfall model is an irreversible model, due to this 

characteristic it may not well perform in this project due to there may have many 

uncertainty factors when researching and implementing algorithm. Besides, an 

interactive and simple design of user interfaces may play an important role in this 

project. The system should be designed in the way that user can have all the 

visualization view on one screen instead of keep switching between different tabs or 

pages. In this case, methodologies which produce a partial workable prototype or 

system and methodology which allow several turns of iterations is more suitable 

because there has at least a product to show the user in order to get their feedback 

hence improvement on the algorithm and user interfaces can be done at the next 

iteration. In addition, unclarified requirement and miscommunication issues can also 

be solved easily.  

 

In conclusion, waterfall methodology is not suitable due to requirements that 

are not well-known and clear and there may also have possibility in changing of certain 

requirements. Waterfall development may only bring benefits to the project which has 
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a clear requirement at the beginning and project whose requirements are not constantly 

changes. 

 

2.4.2 V-Model 

 

 

 

Figure 2.30 V-Model Life Cycle (Balaji and Murugaiyan, 2012) 

 

V-model also known as validation & verification model is a variant of waterfall 

methodology and has a v shape model which is able to fold symmetrically. Balaji and 

Murugaiyan (2012) stated that the left leg of the v-model represents the verification 

phase of the development process and there is a decomposition of analysis and design 

phase starting from requirement analysis, system design, architecture design and then 

module design. The right leg of the v-model represents the validation phase which 

consists of unit testing, integration testing, system testing and user acceptance testing 

(Balaji and Murugaiyan, 2012). Each phase in the validation phase has a corresponding 

stage in the verification phase through the horizontal axis. Which means that the 

product of verification phase needs to be check by the corresponding stage in the 

validation phase before moving forward (Balaji and Murugaiyan, 2012).  

 

In v-model, developers and testers are must work in parallel (Balaji and 

Murugaiyan, 2012). For example, a test case which corresponding to a particular 
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design in verification phase can be prepared before the testing process starts. Once 

coding is done, the testing process can be started without any delay due to the test case 

has already been prepared. The advantages of V-model is same as waterfall 

methodology which are able to understand user requirements before the development 

begins, remain a high quality of documentation and easy to implement (Balaji and 

Murugaiyan, 2012). While the disadvantages of v-model are this model is very rigid 

and least flexible (Balaji and Murugaiyan, 2012). Any changes in the user 

requirements may lead to failure of any part of the designs and test cases hence design 

and test case must always be updated once there is a change in the requirement. 

 

 Due to the rigid design of this model, this methodology will not be considered 

in this project although it is able to make modifications during the process of software 

development life cycle, but it may need a huge amount of time to change all other 

related deliverables including the test case. This project may have several uncertainties 

on the factors for the algorithm and may result in different outputs of the system, 

therefore if the test case is too early to be developed then it may need to change those 

test cases frequently. Developer may end up lack of time for this project due to they 

may need to change other parts of deliverables instead of just modifying the ones that 

got affected. In conclusion, V-Model is not suitable for those project which has a short 

schedule and high uncertainty on requirements and factors. 

 

2.4.3 Prototyping Methodology 

Prototyping is known as activities which involve the process of implementing a trial 

version of the system that is able to let users or developers to view the overall 

requirements and design of the system (Gordon and Bieman, 1995). There may be two 

methodologies in prototyping which are throw-away and evolutionary. Throw-away 

prototyping is used to check the satisfaction of user’s requirement and reduce the risk 

by confirming certain issues before the system is built. In throw-away prototyping, the 

prototype may be discarded once those issues have been resolve (Gordon and Bieman, 

1995). While this is difference in evolutionary prototyping, prototype which is defined 

at the beginning of the SDLC will continue adding new features, evolve and retain 

until the final product (Gordon and Bieman, 1995). The advantages of prototyping are 

it can actually overcome certain vulnerabilities of the traditional methodology. For 

example weaknesses like difficult to revisit the previous phase, a key deliverable for 



54 

each phase may require a long time period, unclarified user’s requirement, 

miscommunication between users and developers and dissatisfaction of user interface 

may be easily solved by using prototyping methodology (Carter, et al., 2001).  

 

In prototyping methodology, there may have several turns of iteration until 

users are satisfied with the prototype. In each iteration of the SDLC, developers are 

able to get feedback from the users regarding the design of the user interface and also 

the satisfaction of the user’s requirement. Feedback from the users helps to clarify the 

requirements which are previously unclear. Feedback from the users also proves that 

the involvement of users in SDLC has been improved. In addition, prototyping also 

helps developer to develop a better quality and better user-interface system. As long 

as all the requirements have been clarified and user is satisfied with it, developer can 

proceed to the next step which is implementation of the real system. 

 

In this project, evolutionary prototype model is going to adapt as my 

development methodology due to the characteristics of prototyping is more suitable 

for this project. As we may not get the full detail of requirements from the client, this 

may due to miscommunication or misunderstanding and sometime we may never 

notice that there are some requirements which are still unclarified until we have started 

to implement something hence prototyping model which provide several iterations will 

be helpful as we can trial an error on the prototype and get the feedback from client. 

In this project, an algorithm is going to implement in order to find the optimal route to 

deliver and at the same time maximize the available space in the truck. In order for the 

developed system to perform well without having an error on the algorithm, feedback 

from the user may be important in order to clarify those factors which had not be found 

yet. After reviewing on existing system we found that an interactive and a simple 

design user interface may need to develop to let user have a better experience and have 

the feeling of ‘ease to use’. Prototyping model may be the best choice for improving 

user interface of this project by getting user feedback. Last, the reason this project 

using evolutionary prototyping instead of throw-away prototyping is due to reuse and 

integration of the existing prototype until the final product is developed, and this can 

minimal the overall time and cost compare to throw away those existing prototype and 

develop a separately new system. 
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2.4.4 Agile Methodology 

 

 

 

Figure 2.31 Agile Life Cycle (Sharma, Sarkar and Gupta, 2012) 

 

The concept of agile methodology is breaking the project into a smaller sub-project 

therefore the process of the SDLC can be speed up. Similar to prototyping 

methodology, there may have several iterations of cycle until the final product is 

deliverables. In agile model, there may have small incremental release in each iteration 

and those incremental feature is building on the previous functionality. In agile 

methodology, each phase of software development life cycle can easily be revisited 

until full-filled user requirements. In order word, agile methodology is very flexible 

and is able to deal with the project which has requirements that constantly change. The 

advantages of this model are it has the ability to respond to the changing requirements 
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of the project, able to speed up the overall software development life cycle and able to 

meet customer’s satisfaction by providing rapid and continuous delivery of small 

useful software (Balaji and Murugaiyan, 2012). The only disadvantage of agile model 

is it is not suitable for a large or complex project, because it is hard to the effort and 

duration required due to the project may break down into too many sub-projects (Balaji 

and Murugaiyan, 2012). There have several popular methodologies derived from agile 

model, they are DSDM, Scrum, XP, ASD, Crystal, and FDD. 

 

 After going through the review of the agile methodology, we found out that 

this methodology has some similar properties with the evolutionary prototyping 

methodology as both of them are going to undergo several iterations which require to 

gather the feedback of the system from their client in order to clarify the user 

requirements. The only difference is one of them is developing a prototype while the 

other is developing a real system but in some cases prototype can also be considered 

as the first version of the system. The reasons that agile methodology is not selected 

in this project are agile methodology may need developer to work closely and have a 

constant communication with the client therefore they are able to change their system 

immediately when there is a requirement change. In this project, we may not constantly 

meet with the client or targeted user therefore prototype which is able to present the 

overall workflow will be more suitable. In agile methodology there may have less 

documentation compare to other methodology, therefore it may not suitable for a non-

experience developer to undergo this methodology without the guild of an expert. Due 

to lack of documentation, new and unexperienced, developer may felt hard to 

understand the whole project in terms of objectives, scopes, system design and 

business domain. 
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2.4.5 Comparison of Software Development Methodologies 

Table 2.3 Comparison on the factors of different Software Development Methodology 

Factors for 

comparison 

 

Waterfall  

(Balaji and Murugaiyan, 

2012) 

V-Model  

(Balaji and Murugaiyan, 

2012) 

Prototyping  

(Gordon and Bieman, 1995), 

(Carter, et al., 2001) 

 

Agile  

(Balaji and Murugaiyan, 

2012) 

Unclear user 

requirements 

 

Poor. 

Phases in waterfall 

methodology is irreversible 

hence it is hard to clarify the 

requirements again after 

proceeding into design and 

implementation phase.  

Poor. 

This may due to the rigid 

design of this methodology. 

Although the requirements 

can still be modified or 

update but changes in the 

requirements may need to 

change all other related 

deliverables and their test 

case. 

Good. 

May have several iterations in 

this model. Trial an error 

strategy can be done on the 

prototype in order to get 

feedback from the client. After 

getting feedback developer 

can have a better 

understanding on the 

requirement and an 

improvement of the system 

can be done. 

Good.  

Same with prototyping there 

may have many iteration for 

developer to redefine the 

requirement to user again until 

all the requirement is fully 

clarified. 
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System 

complexity 

 

Good. 

Each phases of the waterfall 

methodology is long hence 

developer have more time to 

deal with a big and complex 

project. 

 

Poor. 

Products from each 

verification phase is linked 

with the validation phase 

through horizontal axis. 

Changes in the requirements 

may need to update all 

relevant design/ 

documentation and test case. 

Many works is going to be 

perform therefore is more 

suitable to a small or medium 

project. 

Poor for evolutionary 

prototyping but good for 

throwaway prototyping.  

By using evolutionary 

prototyping there may have 

chances that the problematic 

logic forget to remove  from 

the prototype and may cause 

logic error in the future if the 

features or functions continue 

to add on while  in throwaway 

methodology prototype is only 

used to clarify the requirement 

none of the prototype is 

included in the real system. 

Fortunately, this project is 

consider small or medium 

therefore evolutionary 

Poor. 

Agile methodologies emphasis 

interaction with the client and 

therefore a complex and larger 

project may involve of many 

different group of people it is 

impossible for development 

team to deal with all of them. 
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prototyping is still appropriate 

in this project. 

 

Short Time 

Schedule 

 

Poor. 

Each phase is conducting of 

many activities in order to 

meet the objectives of each 

phase hence each phase may 

take a long period of time and 

it is not suitable for project 

which only have a short time 

schedule. 

 

Poor. 

Each stages in the model may 

spent a lot of time in reviews. 

Good. 

Does not spent more time on 

gathering all the requirements 

at the beginning and more 

willing to trial and error on the 

prototype in order to get 

feedbacks from the user. With 

prototype user may have a 

better understanding on what 

he actually want and developer 

can update the change 

immediately. 

 

 

 

Good. 

Same as prototyping, spent 

less time on clarified all the 

requirements at the beginning. 

Going through several short 

iteration with client in order to 

clarify the requirement and at 

the same time update the 

system after the requirement 

has been clarified. 
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Involvement 

of user 

 

Low. 

Only at the beginning of the 

phase. In the analysis phase 

developer may perform some 

activities in order to clarify 

the requirements before 

proceeding into design or 

construction phase. 

 

Average. 

At the beginning of phase 

which is requirement analysis 

phase and user acceptance 

testing phase. 

High. 

There may have several 

iterations in this methodology. 

In each iterations developer 

team may need to get feedback 

from the user on the prototype 

therefore developer will work 

closely with the client. 

 

High. 

In order to speed up the 

process of the overall software 

development life cycle, 

developers are more willing to 

constantly communicate with 

the clients in order to clarify 

the requirements before he/she 

continue in adding any new 

features or functionalities. 

 

Incorporation 

of 

requirements 

changes 

 

Poor. 

Waterfall methodology is 

irreversible and each phase 

may take a long period to 

meet its objectives. The 

product will only be shown to 

the user at the end of the 

SDLC cycle and there is 

Average. 

Update is available in this 

methodology at any time but 

all the related documents, 

designs and also test cases 

must also be update. 

Good. 

There may have several 

iterations in this methodology 

if the requirements has been 

changes then developer are 

able to know when they show 

their prototype to the user. 

Good. 

In agile methodology 

developer is work closely with 

the client therefore if there is 

any changes in the 

requirements client can easily 

inform those developer and 
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possible that the 

requirements has been out of 

date and developer may need 

to redo it again to meet the 

new requirements. 

 

developer can changes the 

requirements immediately. 

With 

unfamiliar 

technology 

 

Good. 

There may have sufficient 

time for developer to learn a 

new languages due to 

training will also be consider 

as an activities to accomplish 

the objectives of the project. 

 

Good. 

There may not have any 

iterations in this methodology 

therefore no need to deliver 

any prototype or first version 

of the system to client. Thus 

time provided is sufficient to 

learn new technology. 

Poor. 

Each iterations in this 

methodology is short and 

developer may lack of time to 

master a related technology. 

Poor. 

Same as prototyping 

methodology, each iteration is 

short and may not have time to 

learn for a new technology. 
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2.5 Research Methodology 

 

 

 

Figure 2.32 Types of Research Methodology 

 

Research is a process of searching for information and knowledge which are able to 

prove the assumption that had been made for a particular project (Grover, 2015). When 

performing research researchers may need to go through several phases which are data 

collection, data analysis and data interpretation in order to gain a better understanding 

of the related phenomena (Grover, 2015). In order words, research is a method that 

collects information from a size of samples. There may have three types of research 

methodologies which are, quantitative methodology, qualitative methodology and 

mixed methodology. Different types of project may require different types of research 

approaches. This means that which research methodology selected is highly dependent 

on the project’s objective and also the data that the system wish to collect. 

 

 The objective of performing qualitative approach is aims to have a deep 

understanding toward a given phenomenon. Taylor & Bogdan (1984 cited in 

Prikladnicki, et al., 2008, p.3) stated that “qualitative methodology is widely used by 

educational researcher and other social scientist to investigate the complexities of 

human behavior”. Which mean that if the objective of the project has been to evaluate 

a more specific and complex processes or individual’s strategies on making a certain 

decision like how an expert manage their company, what is the steps or procedures to 

complete certain tasks, perhaps the qualitative methodology will be more suitable 
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compare to quantitative. The advantages of qualitative are it offers a complete 

description and analysis of that particular research project and the data collected will 

not be loss as data is not quantified (Langkos, 2014). Based on Langkos (2014) 

declaration, there may have several limitations when conducting a qualitative approach 

which are the data collected cannot represent the opinion of wider population due to 

the sample size was relatively small hence data collected may also not reliable and 

may be biased toward the participants, the result of this approach is heavily based on 

researchers’’ skills and abilities, and in some cases participant may be refused to speak 

against their experience. Examples of data collection methods in qualitative 

methodology are interview, literature review, observation, diaries, case study and 

ethnography. 

 

 The difference between quantitative and qualitative approach is quantitative 

approach try to convert data collected into a statistical model in an attempt to prove 

the assumptions that had been made or explain in a scientific way which consisting of 

figures, numbers and several charts. This method aims to answer the phenomena about 

‘how many’ or ‘how much’ rather than ‘how’, why’ or ‘what’ (McCusker and 

Gunaydin, 2015). In quantitative methodology, researcher may need to know what the 

data he wishes to collect and then plan and design for it in order to collect useful and 

quality data (McCusker and Gunaydin, 2015). In this method most of the data will be 

presented in the form of graphs, charts or any statistical models therefore researcher 

can have an overall picture of the phenomena and conclusions can be drawn easily. 

The advantages of quantitative are data collected may not biased toward certain 

opinions due to the sample size of the participant is big and the questions asked will 

be more generalized (McCusker and Gunaydin, 2015). The time taken for quantitative 

methodology is fast compare to qualitative methodology. However, this approach does 

not provide a deep explanation toward the data collected and is not suitable to cover 

those issues which require a better understanding. Questionnaire is the tool used by 

researcher to gather information in quantitative methodology. 

 

 Mixed methodology referring to the integration of quantitative and qualitative 

data in a particular project (Agency for Healthcare Research and Quality, 2013). The 

main focus of this methodology is the utilization of two different kinds of data in order 

to produce a more reliable and good quality data. The advantages of performing this 
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methodology are researchers are able to validate their finding by comparing both 

quantitative and qualitative data (Agency for Healthcare Research and Quality, 2013), 

this gives researcher more understanding on the relationship between both data sources. 

Besides, qualitative data can use to explore quantitative findings (Agency for 

Healthcare Research and Quality, 2013). Which means that quantitative data can have 

a better explanation when using qualitative data as supporting details. Agency for 

Healthcare Research and Quality (2013) mentioned that mixed methodology also 

provides flexibility toward researchers and study. Researcher can have an alternative 

choices when performing data collection and at the same time this method is able to 

adapt many different kinds of researches and studies. However Agency for Healthcare 

Research and Quality (2013) also stated that this methodology increases the 

complexity of evaluation, researcher may need to plan carefully to avoid contradiction 

of data during data collection and analysis phase. Mixed methodology may require 

greater resources and time to conduct a study. 

 

 In this project, the research approach which is going to adapt in this project is 

qualitative methodology. The reason qualitative approach is select is because of the 

system that is going to develop in this project consist of finding the shortest route to 

deliver and at the same time optimize the cargo space of the particular truck. Those 

features may need an algorithm to search for the optimal result, therefore a better 

understanding on how the manager of those cargo delivery related industry to plan for 

their route and arrange the placement of cargoes in the truck must be gathered before 

starting to implement the algorithm by reference on those existing algorithm. Besides, 

by using qualitative approach the factors that may be needed to consider when 

implementing the algorithm in order to find the optimal route and maximize the cargo 

space is able to identify. Quantitative approach may not suitable for this project due to 

the algorithm which is going to implement may need a detail of the industry overall 

process on route planning and cargo loading in order to solve the situation mentioned 

above. From the review, Langkos (2014) stated that the result of qualitative approach 

like interview may be biased toward a small range of population however this property 

is just suited to this project due to this route optimization system is mainly developed 

for those users who involve in the cargo delivery related industry. As interviewer can 

find someone who has experience in performing those tasks then their opinion and 

suggestion may be very useful in this project. 
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In conclusion, the information which is going to collect is basically how those 

industries operates their daily business and this is hard to convert into a statistical 

model. Another reason that quantitative methodology is not conducted in this project 

is because quantitative methodology may need a population to support the topic of 

study, and it is hard to find those experience people who have involved in planning the 

route to deliver and at the same time involving in loading the inventories into the truck. 

Therefore, the only research approach which is suitable for this project is qualitative 

methodology. 

 

2.5.1 Interview 

An interview is a conversation or discussion for gathering information. According to 

Easwaramoorthy and Zarinpoush (2011), participants in the interview section are 

interviewer (people who conduct the interview section and play the role of asking 

questions and writing down the appropriate answer for the particular questions) and 

interviewee (people who respond and provide answer to the interviewer). There may 

have a different form of interview been widely used by other researchers which are 

face-to-face interview, phone-call interview and some of them conduct the interview 

through internet. Easwaramoorthy and Zarinpoush (2011) stated that face-to-face 

interview will be the most suitable ones when comparing to other forms of interviews 

due to the interviewer can get a more detail and specific answer from the respondent. 

 

 Besides, the interviewer is able to clarify those answers that provided by the 

respondent immediately hence the chances of getting misunderstood answer will be 

reduced (Easwaramoorthy and Zarinpoush, 2011). Interview will only apply when 

there is a need for the project to collect in-depth information. For example, people’s 

thoughts, feelings, behaviours and experiences. In this project, experience of the 

manager regarding how they plan the route to deliver and how they try to optimize the 

capacity of the truck will be the areas that this system needed to focus on. The 

advantages of interview are the outcome of interview consist of richest and details data, 

provide opportunity to explore the topics in-depth and able to collect a more quality 

and useful data due to interviewer will help to clarify the questions of interview to the 

respondent (Frechtling, et al., 2002). While the disadvantages of interview are it is 

time-consuming, need a well-trained interviewers, it is hard for interviewer to translate 

topics regarding the experience, behaviour or feeling of people into words (Frechtling, 
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et al., 2002). Interview questions can be designed in different ways depend on the data 

the project wishes to collect. There are three types of interviews design which are 

structured interview, semi-structured interview and unstructured interview 

(Easwaramoorthy and Zarinpoush, 2011). 

 

Structured Interview (Easwaramoorthy and Zarinpoush, 2011): 

In structured interview, all of the questions being to ask is standard, predetermined and 

must follow the sequence of the order. Respondent may only need to select the answer 

which is able to fit with its current situation from a predefined list of options. 

 

Semi-structured Interview (Easwaramoorthy and Zarinpoush, 2011): 

In this interview, interviewers may seek to have an in-depth information from the 

respondent, therefore the questions of this interview may design in such a way which 

encourage respondent to answer in their own words. The advantages of having semi-

structure interview is interviewer is able to ask for clarification or explanation based 

on the answers given by the respondents or interviewer can ask for a supplementary 

questions to clarify the answer given. 

 

Unstructured Interview (Easwaramoorthy and Zarinpoush, 2011): 

Unstructured interview does not follow any specific guidelines, predetermined 

questions and a list of options. In this interview, interviewer will ask for several 

questions which are general and broad and encourage respondents to provide an 

answer in an open, informal and spontaneous discussion. Similar to semi-structure 

interview, interviewer is able to ask for clarification by asking further questions which 

are more specific to the particular topic. This design of interview may be helpful when 

interviewer wants to know more about the respondents' experience in a particular fields 

and is also suitable when the information regarding the topic is little. The disadvantage 

of performing this type of interview is this interview is heavily relied on interviewer 

skills. 

 

 To make sure that the algorithm that going to implement is able to solve 

issues efficiently, a better understanding on the on the overall process of how the route 

was planned to deliver and how those cargoes were loaded into the truck are required. 
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After reviewing on different types of interview’s design, the one which is most suitable 

to this project will be semi-structured interview due to rich information can be gathered 

from the interviewee. Therefore an in-depth interview may be preferred in order to 

gather requirements or to declare the problem they faced. Structured interview may 

lack of flexibility and the responded answer is based on the options given to the 

interviewee hence the answer that can be gathered is limited and fixed. To gather a 

rich and quality information, interviewer may want to encourage respondents to 

answer in their own words and make sure that the answer can clearly describe his 

experience and those processes. Semi-structure and unstructured interview is able to 

gather this kind of information well, but unstructured interview is not chosen to be 

adapted in this project due to unstructured interview is heavily depends on the 

interview skills. We are inexperienced in gathering information, therefore semi-

structure which has a proper guideline, predetermined questions and supplementary 

questions is able to help interviewer to have a better control during interview section. 

In conclusion, a semi-structured interview will be conducted with manager of Hondail 

Trading Sdn Bhd to gather for related information. 
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CHAPTER 3 

 

3 METHODOLOGY AND WORK PLAN 

 

3.1 Introduction 

Section 3.2 will discuss the details of each phase of the software development 

methodology that will be adapted in this project after comparing the advantages and 

disadvantages. Section 3.3 will introduce the analysis of the research method that had 

been used in this project corresponding to research methodology which had been 

chosen. Last, development tools, work breakdown structure and gantt chart will be 

states in section 3.3. 

 

3.2 Software Development Methodology 

A summary is able to make after reviewing on four different types of software 

development methodologies, which is different types of methodology is suitable for 

different kind of projects which depends on the project’s characteristics. By adapting 

an appropriate methodology developer can assure that the project is able to complete 

within schedule and the requirements can also be met at the end of the project. 

Evolutionary prototyping is going to adapt to this project due to some requirements 

that may still remain unclarified until the implementation process had started. 

Evolutionary prototype is able to clarify the requirement by frequently deliver the 

prototype to the targeted user. Then the next version of prototype will be generated 

after getting feedback from the targeted user. The main features of this project are 

finding the shortest route and optimize the capacity of the truck therefore evolutionary 

prototype is required to get feedback from the clients, therefore unclarified factors or 

requirements can be added into the algorithm to make sure that the algorithm is 

performed in the right way. Besides a simple and interactive user interface may be 

needed to let user have a better experience and easy to use. Therefore prototyping may 

be the most suitable development model for this project. The overall phases in 

evolutionary prototype model are stated in Figure 3.2.1. 
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Figure 3.1 Evolutionary Prototyping Methodology (Mak, Hafit, Kasim, Md 

Fudzee et al., 2017) 

 

3.2.1 Planning Phase 

During this phase, the problem statement of this web-based route optimization system 

was determined then follow by objectives, scopes, proposed solutions and proposed 

approach. The problem statements of this project are company fail to utilize the 

resources in term of fuel cost and travelling cost due to the route planned by managers 

is based on their experience and may have the chance of selecting a high cost route. 

Another problem statement is inventories are unable to fit into the truck due to the 

truck is not fully maximize. 

 

By reviewing on those problem statements, the objectives of this project were 

declared to ensure that the system that is going to develop is able to solve the issues 

that were faced by those logistic company as stated above. The main objectives of this 

project are to find an optimal route to deliver cargoes to their customer and at the same 

time maximize the available space in the truck therefore logistic company can fully 

utilize their resources. The targeted user for this route optimization system will be 

those logistic company, managers, drivers and workers who have involving in 

company daily operations likes planning the route to deliver and loading the cargoes 
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to the truck. A project with clear objectives and appropriate target users may help us 

to understand about the problem statements and also able to increase the success rate 

of the project. 

 

Project scopes, proposed solution and proposed approach for this project were 

developed after the problem statements and objectives have been clarified. Project 

scopes were determined to clarify the project’s requirements in order to achieve the 

project’s objectives. The proposed solution is also determined to have an overview of 

how the system actually solves the problem faced by the user. Then proposed approach 

like research approach and development methodology that can be adapt in this project 

was declared hence this project can stick with those methodologies to gather relevant 

data which is able to enhance this system and have a better guild during system 

implementation. 

 

After project objectives had been determined, a work plan which includes the 

work breakdown structure, gantt chart and milestones of the project is developed. 

Those plans are created at the beginning of this project to keep track of the progress of 

the system and also get a better understanding on the overview of the 

processes/activities that needed to perform in order to achieve the objectives of this 

project. By having a work plan, management and control on the time, quality, changes 

and risk of this project can be handled in a more effective way. Project with a well-

developed plan can be used as a guideline for development team to complete the 

project within the due date and at the same time maintaining the cost. By having a 

work plan, developer is able to know which activities have a high weightage 

comparing to others. Activities with high priority may be needed to be completed first 

then follow by other sub-activities.  

 

3.2.2 Requirements Gathering Phase 

In this phase, requirements of this project were gathered through reviewed on existing 

related application, performed research on related existing research and its algorithm, 

conducting an interview with manager who role is to plan a route for delivery and also 

involve in supervision drivers or workers in arranging and loading the inventories into 

the truck.  
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 Reviewed on existing related application is performed by searching, observing, 

accessing on several online systems which have a certain similarity with this project. 

Besides, testing or walkthrough of those existing systems had also been performed in 

this phase. This is to have a better understanding of how those features or 

functionalities actually work therefore relevant features can consider being 

implemented in this project. Meanwhile, by observing those similar systems we can 

get a better idea on how should the user interface of the system be implement and 

design hence user can have a better experience and control on the system. Furthermore, 

a comparison on those existing systems had also been done in order to get a better 

insight into which features or designs are more suitable to develop in this project. My 

Route Online, an online route planner system and two online cargo loading systems 

which are EasyCargo and LoadCalculator were studied, analyzed and evaluated on 

their features and functionalities. 

 

 Two features that will be covered in this route optimization are finding the 

optimal route for trucks to deliver cargoes to their customers and maximize the 

available space in the truck during loading and arranging cargoes in a cargo space. At 

the end of this project, only feature “finding the optimal route to deliver” was 

developed. Another feature which is “maximize the available space in the truck” will 

only be developed in the future which had been listed at the out of scope section. Both 

of them are NP-hard problems that have been solved by other researchers. In order for 

this system to solve those problems, an algorithm was implemented based on the 

information gathered when performing literature review. Literature review was done 

on several related research problems and related algorithms like travelling salesman 

problem, vehicle routing problem and bin packing problem. 

 

 Besides, a face-to-face interview was conducted on 7 July 2019 at Timez 

Business Hotel which located at No. 21, Jalan C180/1, Dataran C180, Kuala Lumpur 

with the manager of Hondail Trading Sdn Bhd. An interview’s questions were 

generated and then verified by my supervisor Dr.Winnie before the interview section. 

During the interview, predetermined questions was asked to have a better 

understanding on how they actually run their daily operations which involve planning 

on the route to deliver and loading the cargoes. The responses, opinions and 

suggestions were then recorded on a paper for later analysis and report generation. Last, 
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the functional and non-functional specification were determined based on the gathered 

requirements. 

 

3.2.3 Prototype Implementation Phase 

During prototype development phase, several activities were carried out continuously 

based on the number of iterations which are design, implementation of prototype, 

customer review and evaluation. For this project, there will be three iterations of 

prototypes going to be developed. After each iteration, the prototype will be closer to 

the final product. 

 

3.2.3.1 First Iteration 

In the first iteration, a prototype that only consists of the user interface was developed 

while the back-end implementation was planned to develop on the second iteration. 

An iterative web-based prototype which involves the overall screen flow of the system 

was implemented in the first iteration. The purpose of the first iteration is to make sure 

that the user interface designed is able to meet the satisfaction level of the targeted 

user. During the design phase, a use case diagram and use case description were 

developed to capture the dynamic behaviour between targeted user and system. By 

developing a use case diagram developer can have a better understanding on the 

requirement gathered, an overview of the functionalities that will be provided by the 

system and also the overview interaction between user and the system. Then based on 

the use case diagram and gathered information, a preliminary prototype was developed. 

The preliminary prototype was developed using webflow. The preliminary prototype 

was then presented to the targeted user in order to get feedback from them. Those 

comments and suggestions were recorded for improvement in the second iteration. 

 

3.2.3.2 Second Iteration 

In this iteration, activity diagram, data flow diagram and ERD diagram were drawn to 

have a better understanding of the overall flow of the data and events during backend 

implementation. Improvement like adding further use cases and also adding missing 

role which is company owner/ company admin to the use case diagram and also use 

case description had been done in this iteration. The front-end screens were continued 

to develop and those unsatisfactory parts were modified after getting feedback from 

supervisor and also moderator.  
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 In this iteration, the standard flow of the system which includes CRUD 

operations were developed. The database that used to interact and store data of this 

system is cloud firestore which is one of the NoSQL databases. Besides, algorithm 

which used to suggest the optimal route to deliver those cargoes also developed in this 

iteration. Another algorithm with the purpose of maximizing the available space in the 

truck will only be developed in the future. By developing the backend logic, all the 

static code which used in the first iteration were removed and replaced with dynamic 

and workable code. 

 

After improvement on the front-end design, the back-end implementation has 

also been done, the second evaluation phase was carried out to get user feedback on 

the performance of the implemented algorithm and also the specification requirements 

of this system. 

 

3.2.3.3 Third Prototype 

In this iteration, requirements that had been missed or misunderstood during 

development process in the second iteration had been listed out. Those listed out 

requirements had then been added and fixed in these iterations. 

 

The prototype is again sent to user for evaluating whether the system has met 

their requirements. The prototype will keep on refining until the latest requirements 

have been met or the user is satisfied with the current design of the system. Then the 

prototype will be developed into the final deliverables of this project.  

 

3.2.4 Testing Phase 

In this phase, a series of testing like unit testing, integration testing and user acceptance 

testing were performed to make sure that the quality of the system is achieved and also 

the outcome produce is able to address those issues which had determined in the 

problem statement. After all testing was passed, the system proceeds for further 

improvement and adding of new features. 
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3.3 Development Tools 

3.3.1 JQuery 

JQuery is a lightweight JavaScript framework which provides a set of reusable tasks 

which are easy to access by developing several lines of codes. In JQuery many 

complicated tasks like AJAX calls, HTML manipulation, DOM manipulation and 

animations was simplified. The purpose of JQuery is to make developer coding life 

easier due to most of the common tasks had already predefined. The reason JQuery is 

selected instead of others JavaScript frameworks is due to JQuery is small but has a 

rich features of library, it is more extendable compare to other framework and it is 

more reliable due to big companies like Google, Microsoft, IBM and Netflix are also 

using JQuery for their web development. 

 

3.3.2 Bootstrap 

Bootstrap is known as a front-end framework which is able to help developer to speed 

up their web development progress by providing HTML and CSS based design 

templates for creating a responsive web layout. Bootstrap has been chosen in this 

project due to it is compatible with all modern web browsers likes Safari, Chrome, 

Firefox, Opera and Internet Explorer. Besides, bootstrap provides several basic 

templates for design purpose and all of them are fully customizable. Bootstrap also 

provides useful helper classes which are able to let developer have a better control on 

the styling and make the development of responsive website easy. Bootstrap also 

provides great online documentation and tutorials which help developer to have a 

better understanding on their features and functionalities. 

 

3.3.3 React 

React is a web framework that using JavaScript library for building a component-based 

user interface. Which mean that the whole application is built by those reusable class 

component. The reason react is used in this project is because react has the latest 

documentation which is useful. Besides, react also provide different kind of UI 

component which has been developed by those third parties and most of them are open 

sources and can be used without charge. Another reason that react is used for this 

project is because of the concept of reusable component. It provides reusability, 

flexibility and scalability for developer to design project’s user interface. The used of 
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JavaScript in react make developer more easy to call to the backend server like firebase 

and other online services. 

 

3.3.4 WebGL 

WebGL is a JavaScript API that allows developer to create an interactive 3D objects 

directly on the browser. The reason WebGL had been used in this project is due to the 

visualization of the orientation of cargoes in the truck is one of the features that will 

be implemented in this project. 

 

3.3.5 Google Maps API 

Google API is a set of programming interface which implemented by Google which 

enables developers to interact with the services that had been located at the Google 

cloud platform. Google Maps API is one of the services that provided by Google in 

order to access to the data regarding maps, locations, distance, directions, address and 

so on. Google Maps API will be used in this project to allow the system to access to 

the visualization of map. Besides, with the help of Google Maps API the system is able 

to know the exact distance between one address to another address hence system is 

able to find the optimal (shortest) route to deliver cargoes to their customers.  

 

3.3.6 Firebase Authentication 

Firebase Authentication is a cloud service that provided by the firebase for developer 

to easily handle all the authentication process. Firebase authentication support several 

authentication methods like passwords, Google, email, phone number, twitter and so 

on.  This helps developer to smooth the authentication process and developer may not 

need to implement the code.  

 

3.3.7 Cloud Firestore 

Cloud Firestore is a NoSQL cloud database that provided by the firebase to store and 

sync data for client and also the server side development. The reason Cloud Firestore 

is used in this project is due to all of the relevant data can be store in a single document. 

Therefore, developer doesn’t have to join the table one by one. With the concept of 

NoSql developer can easily store or retrieve the data by only a single call.  
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3.3.8 WebFlow 

WebFlow is an application that allows developer to build a responsive website without 

any knowledge on web development. WebFlow is used as a prototyping tool in this project 

due to WebFlow has the ability to auto generate HTML, CSS and Javascript code once the 

designer has completed their jobs. Therefore, during the development phase developer can 

just refer to the code that generated by the WebFlow. Besides, WebFlow allows developer 

illustrates a 3D object easily within a limited time range. In the system, the orientation of 

the cargoes in the truck may be needed to visualize in the 3D format. Construct a 3D model 

may need a lot of time. Due to time constraints and also inexperience in constructing a 3D 

models, WebFlow becoming the best prototyping tool to demonstrate the overall workflow 

of my system.  

 

3.4 Preliminary User Interface Design 

 

 

Figure 3.2 UI – Overview Layout of the system 
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Figure 3.3 UI – Add D/O manually 

 

 

Figure 3.4 UI – Route Settings 
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Figure 3.5 UI – Show selected D/O based on selected date  

 

 

Figure 3.6 UI - Show result of the route on ‘SMART D/O’ tab 
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Figure 3.7 UI - Show the particular route on the map 

 

 

Figure 3.8 UI - Cargoes visualization of a particular truck which responsible for 

a particular route 
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Figure 3.9 UI - Page for user to input data through Excel format 

 

 

 

Figure 3.10 UI - Page to add cargoes spaces when the type of cargo’s space user 

own did not find at “Setting” tab 

 

 

 

Figure 3.11 UI – Page to view the status of added D/O 
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Figure 3.12 UI – Page to view the previous route  

 

 

3.5 Project Planning 

3.5.1 Work Breakdown Structure (WBS) 

Work Breakdown Structure (WBS) is a vehicle for breaking down the whole projects 

into many subprojects, tasks and subtasks. The aim of defining WBS is to make sure 

that the particular project is under control and able to perform well as stated in the plan. 

Based on the Software Development Life Cycle the WBS will break down into 5 

phases which are planning phase, requirement gathering phase, design, 

implementation and testing.
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Figure 3.13 First part of WBS 
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Figure 3.14 Second part of WBS 
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Figure 3.15 Third part of WBS 
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Figure 3.16 Forth part of WBS 
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Figure 3.17 Fifth part of WBS 
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Figure 3.18 Sixth part of WBS 
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3.5.2 Gantt Chart 

Please refer to APPENDIX A: Gantt Chart 
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CHAPTER 4 

 

4 PROJECT INITIAL SPECIFICATION AND DESIGN 

4.1 Introduction 

Section 4.2 and 4.3 will discuss on the functional requirements and non-functional requirements 

that have been gathered from the interview section with manager of Hondail Trading Sdn Bhd. 

Section 4.4 will introduce about the behavior of the user on the system by using use case diagram 

while section 4.5 is about the description of a particular use case in the use case diagram. A system 

architecture diagram was developed and displayed on the section 4.6. Besides, an ERD diagram 

used to explain the entities’ relationship had designed and listed in section 4.7. Last, a data flow 

diagram and also the activity diagram which used to further explain the behaviour of the system 

had also been developed and listed in section 4.8 and 4.9 correspondingly. 

 

4.2 Functional Requirements 

1. The user shall be able to login to their account using his or her email and password. 

2. The system shall be able to verify the user identity after the user enters his/her email and 

password. 

3. The user shall be able to add a new D/O into the system manually. 

4. The user shall be able to add a new item into the system manually. 

5. The user shall be able to add a new customer into the system manually. 

6. The user shall be able to add a new cargo space into the system manually. 

7. The user shall be able to view the detail and make changes to a particular D/Os. 

8. The user shall be able to make changes to a particular item. 

9. The user shall be able to make changes to a particular customer. 

10. The user shall be able to make changes to a particular cargo space. 

11. The user shall be able to delete a particular D/Os. 

12. The user shall be able to delete a particular item. 

13. The user shall be able to delete a particular customer. 

14. The user shall be able to delete a particular cargo space. 

15. The user shall be able to import data (items, customers, D/O) into the system which is in 

Excel format (.csv). 
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16. The user shall be able to make changes on the route settings. 

17. The user shall be able to select the types of trucks they own. 

18. The system shall be able to calculate and search for the optimal route based on the customer 

address and D/O’s expired date. 

19. The user shall be able to remove a particular D/O before calculating for a route. 

20. The user shall be able to view the results of the generated route on the SmartD/O tab and 

map. 

21. The user shall be able to view the detail of the previous route. 

22. The user shall be able to delete a particular route record. 

23. Company admin shall be able to add staffs to access their company’s information which 

include D/O detail, customer detail, item, detail and also cargo detail. 

24. Company admin shall be able to change the status (activate/ deactivate) of their staff’s 

account. 

25. Company admin shall be able to view their company’s staffs information, 

 

4.3 Non-Functional Requirements 

Security 

1. The system shall restrict unauthorized user to access the system. 

2. The system shall be able to backup the data time to time to prevent any loss of data. 

 

Availability 

1. The system shall be available to access at anytime and anywhere as long as user is able to 

connect to the internet. 

 

Performance 

1. The system shall be able to handle concurrent requests from multiple users without 

crashing. 

2. The system shall be able to show the result to the user at a specific time range without 

delay. 

 



91 

Adaptability 

1. The system shall be designed in the way which is able to modify and maintain easily by 

following software design principles. 

 

Usability 

1. The system shall be user-friendly by providing simple and consistent user interfaces which 

are able to let user to have a better experience and have the feeling of ‘ease to use’.  

2. The user interfaces shall be designed to let user to have a better control over the system. 

3. The user interfaces shall be able to guild the user to achieve their objectives. 

4. The system shall be able to display error message when the input data is irrelevant. 
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4.4 Use Case Diagram 

 

 

Figure 4.1 Use Case Diagram 
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4.5 Use Case Description 

Use Case: Login to system 

 

ID: 001

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to use this route optimization system. 

Description:  

This use case describe how company’s manager/ staff login into the system. 

Trigger: Staff click on the “Login” button in navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User click on the “Login” button which located at the top right of the web page. 

2. System prompt for user’s email and password. 

3. User enter a valid user’s email and password then click on “Login” button. 

4. System verify user’s identity and redirect user to the home page of the system. 

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

3.1 User enters invalid email or password and clicks on “Login” button. 

      3.1.2. System displays “invalid user login” error message. 

3.2 User leaves the input field empty and clicks on “Login” button.  

      3.2.2. System will prompt user to input the required information. 
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Use Case: Add new D/O 

 

ID: 002 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to add new D/O into the system. 

Description:  

This use case describe how staff add the generated D/O detail into the system. 

Trigger: A new D/O is generated and manager wish to add the detail of this D/O into the 

system in order to use the service of system. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User enter the details of the D/O into the system manually and click on “Save” 

button. 

2. System checks and validate for all input data. 

3. System store those information into the database. 

4. System display a success message to notify user that the process is success. 

5. System reset the input field and user is able to enter the next D/O. 

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

1.1. Alternative option to input the D/O details. 

         1.1.1. User import the details of D/O which is in Excel format (.csv). 

2.1. User enter invalid input type. 

 2.1.1. System display “invalid data type” error message to the user.  
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Use Case: View all D/O information 

 

ID: 003 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view list of D/O records. 

Description:  

This use case describe how the user view all D/O information from the system. 

Trigger: Staff click on the “D/O Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “D/O Information” button on the navigation bar. 

2. System redirect user to the pages which consist a list of D/O. 

3. User can filter the D/O list by entering specific keyword on specific column field. 

4. System show the narrowed D/O list to the user. 

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: View a particular D/O 

 

ID: 004 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view a particular D/O. 

Description:  

This use case describe how the user view a particular D/O from the system. 

Trigger: Staff click on the “D/O Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all D/O information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all D/O information” 

2. User click on the “Eye” icon on a particular D/O. 

3. System show the detailed information of that particular D/O in PDF format. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Edit a particular D/O 

 

ID: 005 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to edit a particular D/O. 

Description:  

This use case describe how the user edit a particular D/O from the system. 

Trigger: Staff click on the “D/O Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all D/O information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all D/O information” 

2. User click on the “Pencil” icon to edit the particular D/O. 

3. User then click on the “Save” button. 

4. System update the information to the database and display a success message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Delete a particular D/O 

 

ID: 006 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to delete a particular D/O. 

Description:  

This use case describe how the user delete a particular D/O from the system. 

Trigger: Staff click on the “D/O Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all D/O information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all D/O information” 

2. User click on the “Trash” icon to delete the particular D/O. 

3. System will prompt user to confirm this action. 

4. User then click on the “Confirm” button. 

5. System delete the particular D/O record from the database and display a success 

message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Add new item 

 

ID: 007 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to add new item into the system. 

Description:  

This use case describe how staff add the item information into the system. 

Trigger: Manager wish to add new item’s information into the system. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User click on the “Item Information” button in the navigation bar. 

2. User then click on the “Plus” icon beside the header “Item Detail”. 

3. User enter the details of the item into the system manually and click on “Save” 

button. 

4. System checks and validate for all input data. 

5. System store those information into the database. 

6. System display a success message to notify user that the process is success. 

7. System reset the input field and user is able to enter the next item. 

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

1.1. Alternative option to input the Item details. 

         1.1.1. User import the details of Item which is in Excel format (.csv). 

2.1. User enter invalid input type. 

 2.1.1. System display “invalid data type” error message to the user.  
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Use Case: View all item information 

 

ID: 008 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view list of Item records. 

Description:  

This use case describe how the user view all the items’ information from the system.  

Trigger: Staff click on the “Item Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “Item Information” button on the navigation bar. 

2. System redirect user to the pages which consist a list of Items. 

3. User can filter the Item list by entering specific keyword on specific column field. 

4. System show the narrowed items’ list to the user. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Edit a particular  item 

 

ID: 009 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to edit a particular Item. 

Description:  

This use case describe how the user edit a particular Item in the system. 

Trigger: Staff click on the “Item Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all item information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all item information” 

2. User click on the “Pencil” icon to edit the particular item. 

3. User then click on the “Save” button. 

4. System update the information to the database and display a success message.  

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Delete a particular item 

 

ID: 010 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to delete a particular Item. 

Description:  

This use case describe how the user delete a particular Item from the system. 

Trigger: Staff click on the “Item Information” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all item information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all item information” 

2. User click on the “Trash” icon to delete the particular Item. 

3. System will prompt user to confirm this action. 

4. User then click on the “Confirm” button. 

5. System delete the particular item record from the database and display a success 

message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Add new customer 

 

ID: 011 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to add new customer into the system. 

Description:  

This use case describe how staff add the new customer information into the system. 

Trigger: A new customer had approached to the company and manager wish to add his/her 

detail into the system. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User click on the “Customer Information” button in the navigation bar. 

2. User then click on the “Plus” icon beside the header “Customer Detail”. 

3. User enter the details of the customer into the system manually and click on “Save” 

button. 

4. System checks and validate for all input data. 

5. System store those information into the database. 

6. System display a success message to notify user that the process is success. 

7. System reset the input field and user is able to enter the next customer. 

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

1.1. Alternative option to input the Customer details. 

         1.1.1. User import the details of Customer which is in Excel format (.csv). 

2.1. User enter invalid input type. 
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 2.1.1. System display “invalid data type” error message to the user.  

 

 

 

Use Case: View all customer information 

 

ID: 012 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view list of Customer records. 

Description:  

This use case describe how the user view all the customers’ information from the system. 

Trigger: Staff click on the “Customer Information” button which located on the navigation 

bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “Customer Information” button on the navigation bar. 

2. System redirect user to the pages which consist a list of Customers. 

3. User can filter the Customer list by entering specific keyword on specific column 

field. 

4. System show the narrowed customers’ list to the user. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Edit a particular  customer 

 

ID: 013 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to edit a particular Customer. 

Description:  

This use case describe how the user edit a particular Customer in the system. 

Trigger: Staff click on the “Customer Information” button which located on the navigation 

bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all customer information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all customer information” 

2. User click on the “Pencil” icon to edit the particular customer. 

3. User then click on the “Save” button. 

4. System update the information to the database and display a success message.  

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Delete a particular customer 

 

ID: 014 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to delete a particular Customer. 

Description:  

This use case describe how the user delete a particular Customer from the system. 

Trigger: Staff click on the “Customer Information” button which located on the navigation 

bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all customer information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all customer information” 

2. User click on the “Trash” icon to delete the particular Customer. 

3. System will prompt user to confirm this action. 

4. User then click on the “Confirm” button. 

5. System delete the particular customer record from the database and display a success 

message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Add new cargo space 

 

ID: 015 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to add new cargo space into the system. 

Description:  

This use case describe how staff add new cargo space into the system. 

Trigger:  

- Staff wish to add the truck space that his/her company own into the system.  

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User click on the “Cargoes Space” button in the navigation bar. 

2. User then click on the “Plus” icon beside the header “Add Cargo Space”. 

3. User enter the details of the cargo space into the system manually and click on 

“Save” button. 

4. System checks and validate for all input data. 

5. System store those information into the database. 

6. System display a success message to notify user that the process is success. 

7. System reset the input field and user is able to enter the next cargo space. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

1.1. Alternative option to input the Cargo Space’s details. (Admin only) 

         1.1.1. User import the details of Cargoes space which is in Excel format (.csv). 

2.1. User or Admin enter invalid input type. 

 2.1.1. System display “invalid data type” error message to the user.  
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Use Case: View all cargo space information 

 

ID: 016 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view list of cargo space records. 

Description:  

This use case describe how the user view all the cargoes space information from the system. 

Trigger: Staff click on the “Cargoes Space” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “Cargoes Space” button on the navigation bar. 

2. System redirect user to the pages which consist a list of Cargoes Space. 

3. User can filter the Cargoes Space list by entering specific keyword on specific 

column field. 

4. System show the narrowed Cargoes Space list to the user. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 

 

 

 

 

 

 



109 

Name: Edit a particular cargo space 

 

ID: 017 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to edit a particular cargo space. 

Description:  

This use case describe how the user edit a particular cargo space in the system. 

Trigger: Staff click on the “Cargoes Space” button which located on the navigation bar. 

Relationships: 

 Association: Logistic company’s Staff 

 Include: View all cargoes space information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “View all cargoes space information” 

2. User click on the “Pencil” icon to edit the particular cargo space. 

3. User then click on the “Save” button. 

4. System update the information to the database and display a success message.  

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Delete a particular cargo space 

 

ID: 018 Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff want to delete a particular cargo space. 

Description:  

This use case describe how the user delete a particular cargo space from the system. 

Trigger: Staff click on the “Cargoes Space” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: View all cargo space information 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

6. Perform use case “View all cargo space information” 

7. User click on the “Trash” icon to delete the particular cargo space. 

8. System will prompt user to confirm this action. 

9. User then click on the “Confirm” button. 

10. System delete the particular cargo space’s record from the database and display a 

success message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Select truck type 

 

ID: 019

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to select the truck type that his company own. 

Description:  

This use case describe how the user can add different type of truck into the system. 

Trigger: Staff click on the “Add” icon which located in “Setting” tab bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User click on the “Add” icon which located in “Setting” tab bar, just besides the 

heading of “Vehicle Selection”. 

2. System redirect the user to another page which show a list of predefined trucks, 

containers and other cargoes space. 

3. User click on the trucks’ type which own by his company. 

4. The selected trucks will then display on the “Vehicle Selection” section which is in 

“Setting” tab bar. 

5. User click on the check box to confirm that those vehicles selected will involve in 

the calculation. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Name: Calculate the optimal route 

 

ID: 020

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to find the optimal route to deliver cargoes and at the 

same time maximize the capacity in the truck. 

Description:  

This use case describe how company’s manager find the optimal route to deliver. 

Trigger: Staff click on the “Start Calculate” button which located at the Smart D/O tab bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: Maximize the capacity of truck 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User select a specific range of time. 

2. Expire date of D/O which match the specific time range will be display on the 

dashboard. 

3. User is able to remove a particular D/O from the dashboard. 

4. After user satisfied with the D/Os displayed, user then click on the “Start Calculate” 

button. 

5. System find and search for the optimal route. 

6. Performed use case “Maximize the capacity of truck”. (Future Development) 

7. Performed use case “View the result of suggested route in SMART D/O dashboard”.  

 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Name: View the result of suggested route in 

SMART D/O dashboard. 

 

ID: 021

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wants to view the optimal route that had been calculated by 

the system. 

Description:  

This use case describe how the system display the generated route to user. 

Trigger: Staff click on the “Start Calculate” button on the “Result” tab bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: Calculate the optimal route. 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “Calculate the optimal route”. 

2. After the optimal route is selected, system display the result on the SMART D/O 

which is located at the “SmartD/O” tab. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: View a particular previous planned route ID: 022

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to view a particular previous planned route. 

Description:  

This use case describe how the user view the list of the previous record and the information 

of each record. 

Trigger: Staff click on the “Route Record” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “Route Record” button on the navigation bar. 

2. System redirect user to the pages which consist of those previous route. 

3. User search for a particular route by selecting a specific date. 

4. System show the particular date’s route to the user. 

5. User click on the “Eye” icon which located at the back of the particular route. 

6. System show the detailed information of that particular route. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Delete a particular previous planned 

route  

 

ID: 023

  

Severity Level:  

High 

Actor: Logistic Company’s Staff Type: Detailed, Essential 

Stakeholders:  

Logistic Company’s Staff – Staff wish to delete a particular previous planned route. 

Description:  

This use case describe how the user delete a particular previous planned route. 

Trigger: Staff click on the “Route Record” button which located on the navigation bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User clicks on the “Route Record” button on the navigation bar. 

2. System redirect user to the pages which consist of those previous route. 

3. User search for a particular route by selecting a specific date. 

4. System show the particular date’s route to the user. 

5. User click on the “Trash” icon which located at the back of the particular route. 

6. System will prompt user to confirm this action  

7. User then click on the “Confirm” button. 

8. System delete the particular route record from the database and display a success 

message. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Add and enable staff to access the 

system. 

 

ID: 024 Severity Level:  

High 

Actor: Company Admin/ Company Owner Type: Detailed, Essential 

Stakeholders:  

Company Admin/ Company Owner – Company Admin wish to add staffs to access the route 

optimization system with company’s information (D/O, item, customer, cargo). 

Description:  

This use case describe how company admin or company owner add the staff into the system 

and allow them to access company information. 

Trigger: Company Admin clicked on the “Staff” button which located at navigation bar. 

Relationships: 

 Association: Company Admin/ Company Owner 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User login with the company admin account. 

2. Company Admin clicked on the “Staff” button which located at the navigation bar. 

3. Company Admin clicked on the “Add People” icon. 

4. Company Admin enter staff detail with staff’s validated email. 

5. Company Admin then clicked on the “Create” button. 

6. System displayed a message to notify the user the action has been success. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

2.1. User enter invalid input type. 

 2.1.1. System display “invalid data type” error message to the user.  
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Use Case: View staff’s information ID: 025 Severity Level:  

High 

Actor: Company Admin/ Company Owner Type: Detailed, Essential 

Stakeholders:  

Company Admin/ Company Owner – Company Admin wish to view staffs’ information. 

Description:  

This use case describe how company admin or company owner add view the staffs’ 

information. 

Trigger: Company Admin clicked on the “Staff” button which located at navigation bar. 

Relationships: 

 Association: Company Admin/ Company Owner 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User login as a Company Admin. 

2. Company Admin clicks on the “Staff” button on the navigation bar. 

3. System redirect user to the pages which consist a list of staffs. 

4. Company Admin can filter the Staff list by entering specific keyword on specific 

column field. 

5. System show the narrowed staff’s list to the admin. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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Use Case: Change staff’s status ID: 026 Severity Level:  

High 

Actor: Company Admin/ Company Owner Type: Detailed, Essential 

Stakeholders:  

Company Admin/ Company Owner – Company Admin wish to active/deactivate a particular 

staff’s account. 

Description:  

This use case describe how company admin or company owner activate or deactivate the staff’s 

account. 

Trigger: Company Admin clicked on the “Staff” button which located at navigation bar. 

Relationships: 

 Association: Company Admin/ Company Owner 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. User login as a Company Admin. 

2. Company Admin clicks on the “Staff” button on the navigation bar. 

3. System redirect user to the pages which consist a list of staffs. 

4. Company Admin clicks on the “tick” icon or “cross” icon which located at the status 

column. 

4.1.  “Tick” icon indicated the particular staff is able to access the system by using 

he/she email address. 

4.2.  “Cross” icon indicated the particular staff is not able to access the system using 

the particular email address. 

SubFlows: 

- 

Alternate/Exceptional Flows: 

- 
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4.6 System Architecture Diagram 

 

 

Figure 4.2 System Architecture Design (Project Compilation) 

 

React which is known as a Javascript web-framework had been used for the front-end development 

for this route optimization system. React has been selected for this project due to it is simple and 

easy to learn. React also provides a huge range of libraries which are reusable during the 

implementation phase and this actually help developer too speed up their process instead of 

creating those components from the sketch. The duration for this project is short, thus react is 

suitable for this project due to it simple and reusable characteristic. Besides, React framework can 

also use as a medium to develop the backend logic which uses Javascript to call those online 

services like Firebase and Google Map Api.  

 In this project, two services from the firebase had been used for the development of this 

web-based system. One of them is Firebase Authentication which used to validate whether the 

particular account is valid for this system, else user can also sign up their account by using this 



120 

Firebase Authentication. Another service that had been used in this project is Cloud Firestore 

which serves as the system’s database to store user’s data in NoSQL structure.  

 

 Some services from Google Map Api also had been used in this project with the purpose 

of developing an algorithm to find the shortest route to deliver. Those services from the Google 

Map API are Map Javascript API which used to render the Map on the screen. Direction API which 

used to calculate the total route distance and travelled time after the sequence to deliver had been 

done by the algorithm. Direction API also helps to visualize the route and the sequence to deliver 

on the map. In this system, Geocoding API is used to retrieve the coordinate of a particular location. 

Thus, the system is able to get the estimated distance from one location to another location in the 

route optimization algorithm.  

 

 After using react on this project, I found out that there is no proper standard guideline on 

how should developer structure their file for a project. It is quite flexible and easy to manage at 

the beginning, but when the system getting complex those files may become messy and hard to 

maintain. Thus, developer should find out on how others structure theirs react project before 

starting to implement. Although there are many open sources libraries which developer can reuse 

during their implementation, developer must aware that some of the libraries had already been 

depreciated and out of support from their owner. Besides, those reusable libraries are also hard to 

customize and may not fit to your project. In conclusion, I learned React in a hard way but still 

prefer it for development due to its reusability characteristic and it can speed up the development 

process after you familiar with it. 
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4.7 ERD Diagram 

4.7.1 Logical ERD Diagram 

 

 

Figure 4.3 Logical ERD Diagram 
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4.7.2 Physical ERD Diagram 

 

 

Figure 4.4 Physical ERD Diagram 
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For this project, the attributes of customer and also the attributes of the item are embedded into the 

D/O’s collection which can be seen by comparing the logical ERD diagram from Figure 4.3 with 

the physical ERD diagram from Figure 4.4. This is due to the customer information and also the 

item information is always retrieved and displayed together with the D/O information. Thus, 

having them combine together may have a better performance on the speed of retrieving the data 

and also the process of filtering and combining of different tables can be neglected. 

 

 Besides, the cargo space’s attributes are embedded into the RouteSetting’s collection. This 

is due to system may need those cargo space information together with the RouteSetting’s 

information to calculate on the route to deliver when performing route optimizer algorithm. It is 

best to retrieve them together from the database with only one query. Therefore, processing time 

can largely be reduced. 

 

 There are two roles exists in this system, which are the company’s staff and also the 

company admin or owner. Both of them are located under the same user collection, the difference 

between both of them is that some of the fields in the collection are different from each other. For 

example, the company collection which exists at the logical ERD diagram had been embedded into 

the company admin / owner’s document. The reason company detail is embedded under company 

admin / owner document is because the logistics company is also treated as the system’s user just 

that it may need a person to in charge of that particular account. The person who has this account 

is treated as a company admin or company owner who has the permission to create an account for 

their staff. And those staff’s account that had been created under this account is allowed to access 

the company information like D/O, item, customer and cargoes to perform optimization on the 

route to deliver.  
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4.7.3 Data Dictionary 

Table 4.1 User (Company Admin/ Owner) Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

userId Unique identifier for user. string PK N 

fName First name of the company admin / company owner. string  N 

lName Last name of the company admin / company owner. string  N 

Email Company email. string  N 

companyName The company name. string  N 

companyAddress The full address of the company. string  N 

contactNum The contact number of the company. string  N 

operatingHour The operating hour of the company. string  N 

status Status of the user to access the system (activate/deactivate) boolean  N 

companyAdmin Indicator to check user’s role. boolean  N 

createdTimeStamp Timestamp when the user account is created to access the system. number  N 

loginTimeStamp Timestamp when the user login into the system. number  N 

logoutTimeStamp Timestamp when the user logout the system. number  N 
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Table 4.2 User (Staff) Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

staffId Unique identifier for a particular staff. string PK N 

name Name of the staff. string  N 

email Email of the staff. string  N 

userId A unique id given be firebase when account is created. string  N 

referId Id which reference to the company account. string FK N 

status Status of the user to access the system (activate/deactivate) boolean  N 

companyAdmin Indicator to check user’s role. boolean  N 

createdTimeStamp Timestamp when the user (staff) account is created to access the system. number  N 

loginTimeStamp Timestamp when the user (staff) login into the system. number  N 

logoutTimeStamp Timestamp when the user (staff) logout the system. number  N 
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Table 4.3 Customer’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

customerId Unique identifier for company’s customer. string PK N 

customerName Customer’s name. string  N 

shopName Customer’s shop. string  N 

address The full address of customer’s shop. string  N 

country The country where the shop allocated. string  N 

state The state where the shop allocated. string  N 

city The city where the shop allocated. string  N 

postcode The postcode of the shop allocated. string  N 

contactNum The contact number of the customer. string  N 

latitude The latitude of the customer’s shop. number  N 

longitude The longitude of the customer’s shop. number  N 
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Table 4.4 Item’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

itemId The unique identifier for a particular item. string PK N 

itemLabel The label/ name of the item. string  N 

length The length of the package (box) of the item. number  N 

width The width of the package (box) of the item. number  N 

height The height of the package (box) of the item. number  N 

totalVolume Total volume of the particular tem. number  N 

weight The weight of the particular item. number  N 

 

 

Table 4.5 CargoSpace’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

cargoId The unique identifier for a particular cargo space. string PK N 

cargoLabel The label /type of the cargo space (prefer to be the plate number of the truck). string  N 

innerLength The inner length of a particular truck. number  N 

innerWidth The inner width of a particular truck. number  N 
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innerHeight The inner height of a particular truck. number  N 

maxLoad The maximum weightage that the truck can afford. number  N 

 

 

Table 4.6 D/O’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

doNo The unique identifier for a particular D/O. string PK N 

exDate The due date of the D/O that must be sent. number  N 

serviceTime The estimate service time that set by the manager for the driver to unload the 

inventories. 

number  N 

status The status of the particular D/O. Can be (“Delivered“/”Pending”/Cancelled). string  N 

customer The information of a particular customer that the inventories will be sent to. object FK 

(custom

erId) 

N 

items The information of the items that will be delivered in this D/O. array of 

objects 

FK 

(itemId

) 

N 
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Table 4.7 RouteSetting’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

departTime The time where the truck leave the warehouse/company. string PK N 

latitude The latitude of the starting location. number  N 

longitude The longitude of the starting location. number  N 

lunchBreak The lunch time that the manager set for the driver. number  N 

serviceTime The default service time to unload the inventories from the truck. number  N 

workingHour The operation hour of the company. number  N 

startLocation The starting location of the route. string  N 

truck The information of the trucks/cargoes space that enable user to select.  

The selected trucks will be involved in the route optimization algorithm. 

array of 

objects 

FK 

(cargoId

) 

N 

truckWeight Field that used to check weather user want to respect the truck weight when there are 

still available spaces but the total mass of inventories involved had exceeded the 

maximum weightage of the truck. 

boolean  N 
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Table 4.8 RouteRecord’s Data Dictionary 

Attributes Description 

 

Data Type PK/FK Nulls 

id Unique identifier for a particular planned route record. string PK N 

createdTimeStamp The unique time stamp created when the route is calculated. Used to let user know 

when a particular route had been generated. 

number  N 

doNumber An array of doNo to indicate which D/O had been involved in a particular route 

record. 

array FK 

(doNo) 

N 

departTime The starting time of the truck to deliver those inventories. string  N 

finishTime The time where the truck return back to the starting location. string  N 

wayPoints The location (customer’s location) where the truck stop to unload the inventories.  array  N 

instructions The directions provide for driver to reach all customers’ location then return back to 

the origin start point. 

array  N 

legDistance The distance from on location to another location. array  N 

legDuration The time needed to travel from one location to another location. array  N 

distanceTravel The total distance travelled for a particular planned route. number  N 

totalDuration The total duration used to deliver all inventories to the customer then back to the 

starting location. (may include the service time and also the breaking hour) 

number  N 

truckType The truck that used to deliver those inventories for a particular planned route. string  N 
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truckVolume The total volume of the truck involved. number  N 

truckMass The total mass that the involved truck can afford. number  N 

totalVolume The total volume that will be occupied by the inventories. number  N 

totalMass The total mass that will be occupied by the inventories. number  N 
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4.8 Data Flow Diagram 

 

 

 

Figure 4.5 Context Diagram 
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Figure 4.6 Level 0 DFD
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Figure 4.7 Level 1 DFD for Create new D/O 
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Figure 4.8 Level 1 DFD for Edit D/O 

 

 

 

Figure 4.9 Level 1 DFD for Select truck 
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Figure 4.10 Level 1 DFD for Calculate the optimal route 
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Figure 4.11 Level 2 DFD for Process D/O in the cluster 

 

 

 

Figure 4.12 Level 2 DFD for Perform Genetic Algorithm 
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4.9 Activity Diagram 

4.9.1 “Login to system” Activity Diagram 

 

 

Figure 4.13 “Login to system” Activity Diagram 
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4.9.2 “Add new D/O” Activity Diagram 

 

 

Figure 4.14 “Add new D/O” Activity Diagram 

 



140 

4.9.3 “View D/O” Activity Diagram 

 

 

Figure 4.15 “View D/O” Activity Diagram 
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4.9.4 “Edit a particular D/O” Activity Diagram 

 

 

Figure 4.16 “Edit a particular D/O” Activity Diagram 
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4.9.5 “Delete a particular D/O” Activity Diagram 

 

 

Figure 4.17 “Delete a particular D/O” Activity Diagram 
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4.9.6 “Add new Item” Activity Diagram 

 

 

Figure 4.18 “Add new Item” Activity Diagram 
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4.9.7 “View Item” Activity Diagram 

 

 

Figure 4.19 “View Item” Activity Diagram 
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4.9.8 “Edit a particular Item” Activity Diagram 

 

 

Figure 4.20 “Edit a particular Item” Activity Diagram 
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4.9.9 “Delete a particular Item” Activity Diagram 

 

 

Figure 4.21 “Delete a particular Item” Activity Diagram 
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4.9.10 “Add new Customer” Activity Diagram 

 

 

Figure 4.22 “Add new Customer” Activity Diagram 
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4.9.11 “View Customer” Activity Diagram 

 

 

Figure 4.23 “View Customer” Activity Diagram 
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4.9.12 “Edit a particular Customer” Activity Diagram 

 

 

Figure 4.24 “Edit a particular Customer” Activity Diagram 
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4.9.13 “Delete a particular Customer” Activity Diagram 

 

 

Figure 4.25 “Delete a particular Customer” Activity Diagram 
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4.9.14 “Add new Cargo Space” Activity Diagram 

 

 

Figure 4.26 “Add new Cargo Space” Activity Diagram 
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4.9.15 “View Cargo Space” Activity Diagram 

 

 

Figure 4.27 “View Cargo Space” Activity Diagram 
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4.9.16 “Edit a particular Cargo Space” Activity Diagram 

 

 

Figure 4.28 “Edit a particular Cargo Space” Activity Diagram 
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4.9.17 “Delete a particular Cargo Space” Activity Diagram 

 

 

Figure 4.29 “Delete a particular Cargo Space” Activity Diagram 
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4.9.18 “Select truck” Activity Diagram 

 

 

Figure 4.30 “Select Truck” Activity Diagram 
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4.9.19 “Calculate the optimal route” Activity Diagram 
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Figure 4.31 “Calculate the optimal route” Activity Diagram 
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4.9.20 “View planned route” Activity Diagram 

 

 

Figure 4.32 “View planned route” Activity Diagram 
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4.9.21 “Delete a particular planned route” Activity Diagram 

 

 

Figure 4.33 “Delete a particular planned route” Activity Diagram 
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Figure 4.34 “Add and enable staff to access the system” Activity Diagram 
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Figure 4.35 “View all staff information” Activity Diagram 
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Figure 4.36 “Change staff’s status” Activity Diagram 
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CHAPTER 5 

5 IMPLEMENTATION 

 

5.1 Implementation of System 

After getting all requirements from the user, the system’s features were broken into 

smaller tasks which can be seen in the work breakdown structure. Each task is then 

arranged and planned by adding the sequence to develop, the starting time and also the 

estimated end time. By having the starting time and estimated end time, the status of 

each task and also the status of the project can keep track. Besides, having a detailed 

work breakdown structure can help to confirm whether a particular task had already 

been performed or yet to be performed.  

 

By looking at the sequence of tasks to be performed, the implementation 

process started with designing the database by figured out all the possible relationships 

between each entity and also with their attributes. A Logical ERD diagram was drawn 

to show the logic of the relationship between each entity. Then a physical ERD 

diagram that indicates how the real database is design was developed. The database 

for this project is then created by referring to this physical ERD diagram. A data flow 

diagram and activity diagram were drawn before started to implement the backend 

logic. The procedures together with the flow of the data in the system are illustrated 

by both data flow and activity diagram.  

 

After all the behaviors and flow of the data had been illustrated, the project 

then proceeds for coding. In this phase, the user interfaces of this system were 

developed then followed by the backend logic which includes interacting with the 

firebase authentication for a user to create and access with an authenticated account, 

firebase cloud firestore to store data which needed for this system and also Google 

Map API to get the final distances after the route optimizer algorithm had arranged the 

location to deliver.  

 

An account is then created to manually test this system to make sure that a 

happy flow can be achieved. If any bugs arise, then the particular bug will be solved 

immediately. The happy flow process is then continued until it achieved the final 

expected outcome. After a happy flow is achieved the system is then sent to testing. 
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5.2 Functionalities of the System 

In this route optimization system, there are 2 different types of users involved, one of 

them are logistics company’s staff who got assigned by their manager to plan for the 

route to deliver while another user in this system is the Company Admin/ Owner who 

responsible for managing company’s staff information. Each user may have different 

roles in accessing the functionality provided by this system. The list of the 

functionalities that can be assessed by each user are stated below: 

 

Table 5.1 Roles and Functionalities 

User Functionalities 

Logistic Company’s 

Staff and Logistic 

Company Admin / 

Owner 

 Create, Update and View and Delete D/O 

information. 

 Create, Update and View and Delete Item 

information. 

 Create, Update and View and Delete Customer 

information. 

 Create, Update, View and Delete Cargo Space 

information. 

 Import data (D/O, Item, Customer) with Excel 

format (.csv). 

 Configure the route setting (route calculation 

purpose). 

 Display the D/O information which will involve in 

later route calculation. 

 Calculate and display the suggested route on 

SmartD/O screen. 

 Visualization of the calculated route on the map. 

 Create, view and delete system’s planned route 

record. 

Logistic Company 

Admin / Owner 

 Create and enable staff to access the system. 

 View staff’s information. 

 Change staff’s status. 
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Besides functionality above, the system also provides sign-in and also the sign-up 

functionality which is the standard for all of the system. 

 

5.2.1 Registration 

5.2.1.1 Sign In and Sign Up 

In this route optimization system, users (logistic company’s staff) which considered as 

normal staff does not have the permission to perform the functionalities that only 

company’s admin / owner can perform. Another user who is the company admin or 

company owner is able to perform those functionalities that normal staff can perform. 

Besides, he or she is able to help the staff to create an account for them to access the 

system with the company’s information. Logistic company admin or owner must 

register their account by clicking on the “sign up” button which is located at the 

navigation bar. A totally new account without any information had been created. Staff 

account can only be created by the company admin or owner, therefore those staffs 

can view the existing information that had been created by another staff or the 

company admin / owner. After company admin has signed up an account he or she will 

redirect to the system’s homepage instead of needed to sign in one more time. 

 

 

 

Figure 5.1 Sign in Form at Sign In Page 
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Figure 5.2 Section of code to validate user’s identity with the help of firebase 

authentication during login process. 

 

If the user was successfully validated then the particular user will go further to validate 

on him/her role. If the user is company admin then an extra “Staff” button will exist 

on the navigation bar to let the company admin control the staff account. 

 

 

Figure 5.3 Sign Up Form at Sign Up Page 
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User who signs up their account on this page will be treated as company admin / owner. 

Therefore this particular user has the permission to add normal staff to access the 

system and also the company information (D/O, item, customer, cargo). 

 

 

 

Figure 5.4 Section of code to create user’s account with the help of firebase 

authentication. 

With the help of firebase authentication, the route optimization system is able to 

validate whether a particular email has been registered. If the email already existed in 

the system’s database then an error message will be displayed to let the user know that 

this particular email has been registered. Therefore user can select a new email for 

registration. If user successfully registered without any error, then the system will 

automatically direct this user to the home page. 

 

5.2.2 Functionalities (Logistic company’s staff and Company Admin) 

5.2.2.1 Manage D/O Informaton 

5.2.2.1.1  Create D/O information 

In order for the user to calculate on the route, user must first have some D/O 

information in the system. User is allowed to create the D/O information at the “Add 

D/O” tab which is located at the “Home” page. The design of the UI can be seen in 

Figure 5.5. 
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Figure 5.5 Add D/O form 

 

In order for the convenience of the user, the form is designed to automatically display 

the information of the customer by selecting the shop name of that customer. After 

selecting the customer, all the relevant data that needed in this form will be populated 

automatically. User only needed to enter several fields which are D/O No which is 

unique, service time and also the expired date for that particular D/O. In order for the 

system to display all the customer’s shop name in the selection picker, the customer 

data must first be imported into the system’s database. 

 

 

 

Figure 5.6 Section code of retrieving customers’ data from the firestore  
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Figure 5.7 Section code of populating the customer information when user select 

on the particular shop name from the selection picker. 

 

Before saving the created D/O into the system, user may also need to add the items 

that corresponding to the particular D/O No. Figure 5.8 shows the design of the Add 

item form. 

 

 

 

Figure 5.8 Add item form 

 

Similar to the form in Figure 5.5, user only needed to fill in the INV no which 

corresponding to the particular item and the quantity of the item needed to be delivered 

in this particular D/O. Other information like length, width and height of the item will 

automatically be populated on the screen after the user selects a particular label from 
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the selection picker. Similar to the customer information, the data of those items must 

also be imported into the system before adding an item into the particular D/O. 

 

 

 

Figure 5.9 Section code of retrieving items’ data from the firestore  

 

 

 

Figure 5.10 Section code of populating the item information when user select on 

a particular item’s label from the selection picker. 
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Figure 5.11 Final view of the form when all require information is filled. 

 

After the user had key in all the required information, user can click on the “Save” 

button. All relevant data will then be stored at the firestore. If some of the input fields 

is not filled and user proceeds to click on the “Save” button, an error message will 

prompt out to ask user to fill in the particular input field. If the D/O No that enter by 

the user is already exists in the firestore, then thw system will ask user to change the 

D/O No in order for this particular D/O to successfully save into the firestore. 

 

 

 

Figure 5.12 Section code of add item into a list for displaying purpose. 
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Figure 5.13 Section code of displaying multiple selected items in the “Add 

Items” section. 

 

 

 

Figure 5.14 Section code of create D/O’s data on the firestore. 

5.2.2.1.2  View D/O information 

In this system, user is able to view the list of D/O records by clicking on the “D/O 

Information which located at the navigation bar. Figure 5.15 shows the design of how 

the D/Os’ record are displayed. 

 

 

 

Figure 5.15 D/O Information screen 
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If there are too many records display on the screen, then user may be needed to spend 

some time on finding a particular record. For example, user may want to find a D/O 

record with the customer name of “Albert tan” and with the status of “Delivered”, it is 

difficult for user to find the particular record from the start to the end. This is not 

efficient due to finding a record from hundreds of them may waste a lot of time and 

also sometime user may overlook the particular record. To overcome this problem, this 

system provides filters on each column, therefore user can narrow down the list of 

records by entering the specific keyword which relevant to the particular record. This 

system also allows user to perform multiple filtering processes on the list of D/O 

records. 

 

5.2.2.1.3  View the detail of a particular D/O 

Table is not enough to display all the detail of a particular D/O, therefore this system 

enables user to view all the detail of a particular D/O by clicking on the “Eye: icon 

which located at the action column of the table in Figure 5.15. The detail of the 

particular D/O will be displayed to the user with PDF format which can be seen in 

Figure 5.16. If the user wishes to have a hard copy of the particular D/O user can 

download or print it from the system. 

 

 

 

Figure 5.16 Detail of a particular D/O in the PDF format. 
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Figure 5.17 Section code which set the state of the indicator that used to display 

the detail of a particular D/O in PDF format when user click on the “Eye” icon. 

 

 

 

Figure 5.18 Section code to render the PDF View. 

 

5.2.2.1.4  Edit on a particular D/O 

In this system, user is allowed to edit the detail of the particular D/O by clicking on 

the “Edit” icon which located at the action column of the table. The detail of the 

particular icon will be populated on the dialog box, user may edit the particular D/O 

by changing the customer detail or adding and removing items from the particular D/O. 

The design of the UI can be view in Figure 5.17. 
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Figure 5.19 The Dialog Box which contain the D/O detail to be modified. 

 

After edit on the particular D/O, user can proceed to update the information in the 

firestore by clicking on the “Save” button which located below the dialog box. 

Validation process will be takeover to make sure that all the required fields had been 

filled with value before update to the firestore. An error message will be displayed if 

there is an empty input field and the system will not allow the user to proceed. If the 

information is successfully updated, the system will display a popup dialog to let user 

know that his/her record had been updated successfully. 

 

 

 

Figure 5.20 Section code which set the state of the indicator that used to display 

the edit form when user click on the “Edit” icon. 
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5.2.2.1.5  Delete a particular D/O 

This system enables user to delete a particular D/O record, a dialog message will be 

pop up to prompt user whether he/she wants to continue the following action. If the 

user clicks on the “Confirm” button, then the particular D/O record will be deleted 

permanently from the system. 

 

 

 

Figure 5.21 Section code of removing a particular D/O record from the system. 

 

5.2.2.2 Manage Item Information 

5.2.2.2.1  Create Item Information 

As mentioned in 5.1.2.1.1, in order to add items into a new D/O, there must have items’ 

data in the firestore. Therefore, user is able to add a particular item into the new D/O 

by selecting an item from the selection picker. This system allows user to create new 

item information and store it into the firestore. User may need to go for the particular 

page by clicking the “Item Information” button which located at the navigation bar. 

After enter to the page user may need to click on the “Plus” icon which located beside 

the header “Item Detail”. A popup dialog will appear to prompt user for the detail of 

item’s information. The design of the popup dialog can be view in figure 5.22. 
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Figure 5.22 Dialog Form for item’s detail 

 

Similar to other forms mentioned above, the validation process will take place when 

the user clicks on the save button. User is disabled to proceed and an error message 

will be displayed when there is an empty field. Another popup dialog will be shown 

when the record has been successfully created. 

 

5.2.2.2.2  View Item Information 

 

 

Figure 5.23 Item Information Screen 
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The process is similar to the “D/O Information Screen” which located in section 

5.1.2.1.2. 

5.2.2.2.3  Edit on Item Information 

The process for edit item’s information is similar to “Edit on D/O Information” which 

located in section 5.1.2.1.4 and the design of the UI is similar to Figure 5.22. 

 

5.2.2.2.4  Delete a particular Item 

The process to delete a particular item’s record is similar to “Delete a particular D/O 

record” which located in section 5.1.2.1.5. 

 

5.2.2.3 Manage Customer Information 

5.2.2.3.1  Create Customer Information 

Similar to section 5.1.2.2.1. Customer information needed to be created when user 

wishes to create a particular D/O using this system. User may be needed to click on 

the “Customer Information” button which located at the navigation bar to direct to the 

particular page. Similar to section 5.1.2.2.1 user may be needed to click on the “Plus” 

icon which located beside the “Customer Detail” header. The design of the UI can be 

view in Figure 5.24. 
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Figure 5.24 Dialog Form for customer’s detail 

 

 

 

Figure 5.25 Section code of getting the coordinate of the customer’s address 

with the help of Google Map API and store them together with the customer’s 

data. 
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5.2.2.3.2  View Customer Information 

 

 

Figure 5.26 Customer Information Screen 

 

The process is similar to the “D/O Information Screen” which located in section 

5.1.2.1.2. 

 

5.2.2.3.3  Edit on Customer Information 

The process for edit item’s information is similar to “Edit on D/O Information” which 

located in section 5.1.2.1.4 and the design of the UI is similar to Figure 5.24. 

 

5.2.2.3.4  Delete on a particular Customer 

The process to delete a particular customer’s record is similar to “Delete a particular 

D/O record” which located in section 5.1.2.1.5. 

 

5.2.2.4 Manage Cargo Space Information 

5.2.2.4.1  Create Cargo Space Information 

In order to let the system perform the route calculation process, user must need to have 

at least one cargo space in the system. User may need to click on the “Cargoes Space” 

button which located at the navigation bar to direct to the particular page. Similar to 

section 5.1.2.2.1 user may be needed to click on the “Plus” icon which located beside 

the “Customer Detail” header. The design of the UI can be view in Figure 5.27. 
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Figure 5.27 Dialog Form for cargo space’s detail 

 

5.2.2.4.2  View Cargo Space Information 

 

 

Figure 5.28 Cargo Space Information Screen 

 

The process is similar to the “D/O Information Screen” which located in section 

5.1.2.1.2. Besides, on this page users are able to change the status of each cargo space. 

If the status column displaying with a “Tick” icon. “Tick” icon indicates that the 

particular cargo space will be displayed on the vehicle selection in the “Vehicle 

Selection” section which located at the “Home” page’s “Setting” tab. “Cross” icon 

indicates that the particular cargo space will not be displayed on the “Vehicle Selection” 
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section. Once the status of the cargo space had been a change, the particular cargo id 

will be saved into the firestore. 

 

 

 

Figure 5.29 Section code to store the cargoes’ id to firestore  for later reference 

when user change the status of a particular cargo space in the Cargoes Space 

Screen. 

5.2.2.4.3  Edit Cargo Space Information 

The process for edit item’s information is similar to “Edit on D/O Information” which 

located in section 5.1.2.1.4 and the design of the UI is similar to Figure 5.27. 

 

5.2.2.4.4  Delete Cargo Space Information 

The process to delete a particular cargo space’s record is similar to “Delete a particular 

D/O record” which located in section 5.1.2.1.5. 

 

5.2.2.5 Import data (D/O, Item, and Customer) with Excel format (.csv). 

It is not convenient for the user to key in those data one by one into the system if there 

are hundreds of data waiting to be entered into the system especially when user first 

time using this system. Therefore, this route optimization system provides an 
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alternative way to let the user store their data which is import convert the data into 

excel format (.csv) then import those excel files into the system. The view of the UI 

can be seen in Figure 5.30. 

 

 

Figure 5.30 Import Data Page 

 

Similar to other pages, when storing data to the system, the validation process may 

take place to check on each field of the data. The system will display an error if there 

is a missing field in the Excel file. System will also check if a particular data already 

exists on the firestore. If the data already exists another error message will be shown 

to ask the user to make changes to the particular D/O. Users can directly make changes 

on this particular page. The excel format provided by this page is able to edit directly. 

User may not need to re-import the excel file again. 

 

5.2.2.6 Configure the route setting 

After all relevant data had been imported into the system’s firestore. User may be 

needed to configure the route setting which prompts the user on what is the starting 

location, how many numbers of truck users planned to use to deliver the D/Os and also 

the depart time and so on. The detail can be seen in Figure 5.31. The user would be 

needed to click on the “Home” page button on the navigation bar and then further click 

on the “Settings” button which located at the “Home” page. 
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Figure 5.31 Route Settings View 

 

This following page only needed a one-time configure after the user had signed in to 

the system. User can also re-configure the parameters again every time the user wishes 

to calculate the route. The Staring location indicates the starting point of the trip. The 

departure time indicates the time where the truck leaves the warehouse. The service 

time indicates the default service time to unload the inventories to the customer if the 

value of the service time for a particular D/O is 0. The lunch break indicates that the 

driver can have how many minutes of break for a particular delivery trip. The respect 

truck weight indicates whether the user wishes to follow the maximum weight of the 

truck when loading inventories into the truck. There may have the condition like the 

inventories loaded into the system already exceeded the maximum weight load of the 

truck but there is still much space in the truck that can be occupied. The respect truck 

weight checks whether the user wishes to continue to load the inventories into the truck 

when the maximum weight load of the truck had been exceeded. 
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Figure 5.32 Section of code which retrieve the coordinate of the starting location 

and store the data to the firestore. 

 

After user had configured all the relevant data, user may be needed to click on the 

“Save” button which located at the bottom right corner. The validation process will be 

taken place. If there is no error, then the system will call the Google Map API to 

retrieve the coordinates of the starting location and store them together with the data 

which gathered in the “Route Settings” tab. Coordinates of the starting location will 

then be used when the system calculating on the route to deliver. 

 

5.2.2.7 Display the D/Os’ record which involved in the route calculation. 

After complete the configuration process in the “Settings” tab, user can proceed to 

perform route calculation in order to get the suggested route to deliver. User may be 

needed to click on the “Smart D/O” button which was located beside the “Settings” 

tab. After the user had clicked at the “Smart D/O” tab user will see a list of D/Os. In 

the screen, only those D/O with the status of “Pending” will be displayed. D/Os with 

the status of “Delivered” will not be retrieved from the firestore. The view of the screen 

can be seen in Figure 5.33. 
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Figure 5.33 List of pending D/Os which displayed on the “Smart D/O” tab 

 

The D/Os which listed here will be involved in the route calculation after the user press 

on the “Start Calculation” button. If the user just wants D/Os within an expired date 

range to be involved in the calculation, the user can select a particular date by clicking 

on the date input field located at the top right corner of the tab view. After selecting 

on a specific date, only D/Os with the expired date before the date that select by the 

user will be displayed and involved in the calculation. Besides, the user can also 

remove a particular D/O by clicking on the “Cross” icon beside the D/O No. After 

finish all the filtering process, user can click on the “Start Calculation” button which 

located at the bottom right of the “Smart D/O” tab view. 
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Figure 5.34 Section code of filtering the list of D/Os by the user selected date. 

 

 

 

Figure 5.35 Section code of removing the particular D/O’s record when user 

click on the “Cross” Icon. 

 

5.2.2.8 Calculate and display the suggested route on “Smart D/O” tab view. 

After user click on the “Start Calculation” button, a series of activities will be 

performed to get the final result of the route suggested. First, the system will combine 

those D/O which has the same address. Next, the system will cluster all the location 

based on the coordinates that retrieve from the Google Map API. The number of the 

cluster formed will be decided by the number of the trucks that user planned to use 

during configure on the “Route Settings”. After clusters were formed the system will 

be assigned a truck to each cluster based on what user had been selected. The cluster 

which consists of the greater total volume will be assigned with a truck which has a 

bigger volume. Then the system will start to compare the total volumes of the 

inventories in the particular cluster with the total volume of the truck. If the volume of 
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the truck is exceeded then the D/O with the latest expired date and larger volume will 

be removed. This process is continued until the volume of the truck has not been 

exceeded. After comparing the volume, the system will then check on whether user 

wishes to respect the truck weight. If the user wishes to respect the truck weight then 

the system will proceed to compare the maximum load weight of the truck with the 

total mass of inventories in the particular cluster. Last the system will pass the 

remaining location to the genetic algorithm to calculate the optimal route to travel. 

After finish on the calculation, the system will display the final result on the “Smart 

D/O” tab view. The result displayed can be view in Figure 5.36. 

 

 

 

Figure 5.36 The route result after performing calculation. 

 

User can choose to save or cancel the result. Once user clicks on the save button the 

status of the D/O which involved in those routes will be updated to “Delivered”. This 
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is to avoid the particular D/O which had been delivered will not show again when 

performing the next calculation. 

 

 

 

Figure 5.37 Section code for combining those D/O which have the same address. 

 

 

 

Figure 5.38 Section code for grouping the location of all D/Os into several 

clusters. 
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Figure 5.39 Section code to remove D/O out from the cluster when the truck 

volume or truck’s maximum load weight had been exceeded. 

 

 

 

Figure 5.40 Section code to trigger the genetic algorithm. 
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Figure 5.41 Section code to update the status of D/Os in the firestore. 

 

5.2.2.9 Visualization of the calculated route on the map. 

It is good to have the visualization of the route, therefore user can check whether the 

solution provided by the system is trustable or not. With the help of Google Map API, 

this system is able to provide the view of the calculated route on the map. The 

visualization of the calculated result can be seen in Figure 5.42. 

 

 

 

Figure 5.42 Visualization of calculated route on the map. 

 

Besides, this system also creates the marker for each location which is going to deliver. 

The markers will then displayed on the Map together with the route. Therefore user is 
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able to have a better view on the sequence of the route to deliver from the starting point 

to multiple waypoint then back to the origin again. 

 

 

 

Figure 5.43 Section code to display the route on the map. 

 

 

 

Figure 5.44 Section code to create marker on the map. 
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5.2.2.10 Save system’s planned route  

After the system displayed the result on the “Smart D/O” tab view, user has the choice 

to save the result. Once user clicked on the “Save” button, the route results will be 

store into the firestore. 

 

 

 

Figure 5.45 Section code of storing the route record to the firestore. 

 

5.2.2.11 View system’s planned route  

This system enables user to view back the previously planned route by clicking on the 

“Route Record” button which located at the navigation bar. The UI of the screen can 

be seen in Figure 5.46. 

 

 

 

Figure 5.46 Route Record Screen 
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The system enables user to select a particular day’s record by selecting a date on the 

date picker. After selecting on a particular date, the record which matches to the date 

selected by the user will be displayed else the system will display a message which is 

“No Records Can Be Found In This Particular Date”. From Figure 5.46 user is able to 

know that the system provides functionality like view the particular route record by 

clicking on the “Eye” icon and delete a particular route record by clicking on the 

“Trash” icon. 

 

 

 

Figure 5.47 Detail of a planned route in the PDF format. 

 

The flow is much more similar to section 5.1.2.1.3. 

 

5.2.2.12 Delete system’s planned route  

This system enables user to delete the route record, a dialog message will be pop up to 

prompt user whether he/she wants to continue the following action. If user clicks on 

the “Confirm” button, then the particular route record will be deleted permanently 

from the system. 
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Figure 5.48 Section of code that used to delete the route record from the 

firestore. 

 

5.2.3 Company Admin’s functionality 

5.2.3.1 Add and enable staff to access the system and also company information.  

In order for staff within the same company to plan the route by using company 

information such as managing a company’s D/O, company’s customer, company’s 

items and company’s cargoes. User must first sign in with a company admin account 

which has a “Staff”’ button located at the navigation bar. This system allows the 

company admin to add staff to access the system with company’s information shown 

to them. Company’s Admin may need to go for the particular page and the clicks on 

the “Add People” icon which located beside the header “Staff Detail”. A popup dialog 

will appear to prompt the staff’s id, staff’s name, validated email and then the password. 

The staff’s email and password will then pass to firebase authentication for validation. 

If the email provided is a valid email then an account to access the system will be 

created. Then the staff detail will be saved into the firestore. The design of the popup 

dialog can be view in figure 5.49. 
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Figure 5.49 Dialog Form to create the staff 

 

 

 

Figure 5.50 Section code of creating an authenticated staff account by using 

firebase authentication and store the data into firestore. 
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5.2.3.2 View staff information and change staff’s status 

 

 

Figure 5.51 Staff Information Screen 

 

The process is similar to the “D/O Information Screen” which located in section 

5.1.2.1.2. Besides, in this page company admin is able to change the status of the staff. 

Once the status of the staff has been a change, the status of the staff will update on the 

firestore also. “Tick” icon indicated that the particular staff account had been activated 

while the “Cross” icon indicated that the particular staff account had been deactivated. 

Staff with an activated account can login to the system and use this system to calculate 

the route to deliver with company’s information. Staff with a deactivated account is 

not able to access the system. 

 

 

 

Figure 5.52 Section code to update the status of the staff. 
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CHAPTER 6 

6 SYSTEM TESTING 

6.1 Unit Testing 

Unit testing is a low level of software testing which used to make sure that each 

component/unit of the application can perform well as what the developer had been 

designed (Software Testing Fundamentals, 2020). Different kinds of programming 

practices/styles will have a slightly different definition on the term “unit”. In 

procedural programming, “unit” is defined as the individual program, procedure or 

function. While in object-oriented programming, “unit” is referring to the class and the 

method. When performing unit testing, developer may need to make sure that each 

unit testing is independent toward each other. Which means, the input or output of a 

particular unit test case must not be able to affect other test cases. 

 Before performing unit testing, developer may need to have a list of unit test 

cases which including all the possible conditions. By having a unit test case, developer 

can easily know what is the input and output required to pass all the test. Each test-

case must have a specific test case id to differentiate the uniqueness of each test case. 
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6.1.1 Test Coverage 

Table 6.1 Test coverage for each project scope 

Roles Project Scope Test Case ID Status 

Logistic Company 

Staff and Company 

Admin / Owner 

Provide user interface for user to import their data. ImportD/O -1A Pass 

ImportD/O -1B Pass 

ImportItem -1A Pass 

ImportItem -1B Pass 

ImportCustomer -1A Pass 

ImportCustomer -1B Pass 

Manage Customer information. CreateCustomer -1A Pass 

CreateCustomer -1B Pass 

ViewCustomer -1A Pass 

ViewCustomer -1B Pass 

EditCustomer -1A Pass 

EditCustomer -1B Pass 

DeleteCustomer -1A Pass 

Manage Item information. CreateItem -1A Pass 

CreateItem -1B Pass 

ViewItem-1A Pass 
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ViewItem -1B Pass 

EditItem-1A Pass 

EditItem -1B Pass 

DeleteItem -1A Pass 

Manage Cargo Space Information CreateCargoSpace -1A Pass 

CreateCargoSpace -1B Pass 

ViewCargoesSpace -1A Pass 

ViewCargoesSpace -1B Pass 

EditCargoSpace -1A Pass 

EditCargoSpace -1B Pass 

DeleteCargoSpace -1A Pass 

Manage D/O information. CreateD/O -1A Pass 

CreateD/O -1B Pass 

ViewD/O-1A Pass 

ViewD/O-1B Pass 

EditD/O-1A Pass 

EditD/O-1B Pass 

DeleteD/O -1A Pass 

Calculate the shortest route to deliver. ConfigureRoute -1A Pass 
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ConfigureRoute -1B Pass 

ViewSelectedD/O-1A Pass 

ViewSelectedD/O-1B Pass 

CalculateRoute -1A Pass 

CalculateRoute -1B Pass 

CalculateRoute -1C Pass 

VisualizeRoute -1A Pass 

CreateRoute -1A Pass 

Route Record page which used to display the information of the previous 

calculated route. 

CreateRoute -1A Pass 

ViewRoute -1A Pass 

ViewRoute -1B Pass 

DeleteRoute -1A Pass 

Company Admin / 

Owner 

6.1.3.1 Manage Staff Information CreateStaff -1A Pass 

CreateStaff -1B Pass 

ViewStaff -1A Pass 

ViewStaff -1B Pass 

ChangeStaffStatus -1A Pass 



202 

6.1.2 Unit Test Cases (Basic Feature) 

6.1.2.1 Sign In feature 

Generally, user without a valid account is not able to access on the other screen of this system. The only screens they are able to view are Sign-in 

screen and Sign-up screen. Besides, this system consists of two roles which are normal user (logistic company’s staff) and the  company admin. 

Therefore, some validation processes must be done to differentiate on these two roles because each role is only able to access on specific 

functionalities assigned to them. For example, company admin is able to add/create staff authenticated account for company’s staff to access the 

system which is not able to perform by normal company’s staff. 

 

Test Scenario ID Login-1 Test Case ID Login-1A 

Test Case 

Description 

Login – Positive test case Test Priority High 

Pre-Requisite A valid user’s account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Enter correct 

Email & 

Password for 

normal user and 

Email: 

cheekuantan@1utar.

my 

 

Login success and then 

system direct user to 

the home page. 

User login into the 

system. 

Pass - 
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click on the 

“Sign In” button. 

 

Password: 

****** 

 

 

Test Scenario ID Login-1 Test Case ID Login-1B 

Test Case 

Description 

Login – Negative test case Test Priority High 

Pre-Requisite N/A Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Enter invalid 

email & any 

password. 

 

2. Click on the 

“Sign In” button. 

Email: 

cheekuantan@1utar.

my 

 

Password: 

****** 

Display error message 

“User Not Found. 

Please Sign Up for an 

account.”. User is 

retain at the Sign-In 

page. 

“User Not Found. 

Please Sign Up for 

an account.”. User 

is retain at the 

Sign-In page. 

Pass - 
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2 1. Enter valid 

email & incorrect 

password. 

 

2. Click on the 

“Sign In” button. 

Email: 

cheekuantan@1utar.

my 

 

Password: 

****** 

Display error message 

“Password is invalid. 

Please try again.”. 

User is retain at the 

Sign-In page. 

“Password is 

invalid. Please try 

again.”. User is 

retain at the Sign-

In page 

Pass - 

 

 

6.1.2.2 Sign Up feature 

Generally, user without a valid account will need to sign up for an account before accessing to the system. The system will c heck on whether the 

email entered by the user already registered or not. User will register for a company’s admin account when performing sign up through this system. 

Account for normal staff can only be created when company admin login into this system. 

 

Test Scenario ID SignUp-1 Test Case ID SignUp -1A 

Test Case 

Description 

SignUp – Positive test case Test Priority High 

Pre-Requisite N/A Post-Requisite N/A 

Test Execution Steps:  
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S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Enter all the 

require input at 

the sign-up page. 

 

2. Click on the 

“Sign Up” 

button. 

First name:  

Tan 

 

Last name: 

Chee Kuan 

 

Company name: 

Hondail Trading 

 

Company address: 

228, Jln Baru Batu 

Maung, Pekan Baru 

Batu Maung, 11960 

Bayan Lepas, Pulau 

Pinang 

 

Operating hour:  

Monday – Saturday 

SignUp success and 

direct user to the 

system “Home” page. 

User was directed 

to the home page. 

Pass - 



206 

 

Contact no: 

012-3456789 

 

Email address: 

cheekuantan1998@g

mail.com 

 

Password: 

****** 

 

 

Test Scenario ID SignUp-1 Test Case ID SignUp -1B 

Test Case 

Description 

SignUp – Negative test case Test Priority High 

Pre-Requisite N/A Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 1. Enter an 

invalid email 

address with all 

the require input 

at the sign-up 

page. 

 

2. Click on the 

“Sign Up” 

button. 

First name:  

Tan 

 

Last name: 

Chee Kuan 

 

Company name: 

Hondail Trading 

 

Company address: 

228, Jln Baru Batu 

Maung, Pekan Baru 

Batu Maung, 11960 

Bayan Lepas, Pulau 

Pinang 

 

Operating hour:  

Monday – Saturday 

 

Display error message 

“Invalid email 

address.”. User retain 

at the Sign Up page. 

“Invalid email 

address.”. User 

retain at the Sign 

Up page. 

Pass - 
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Contact no: 

012-3456789 

 

Email address: 

cheekuantan 

 

Password: 

****** 

2 1. Enter a valid 

email address 

which already 

exist in the 

system with all 

the require input 

at the sign-up 

page. 

 

First name:  

Tan 

 

Last name: 

Chee Kuan 

 

Company name: 

Hondail Trading 

 

Company address: 

Display error message 

“The email address is 

already in use by 

another account.”. 

User retain at the Sign 

Up page. 

“The email 

address is already 

in use by another 

account.”. User 

retain at the Sign 

Up page. 

Pass - 
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2. Click on the 

“Sign Up” 

button. 

228, Jln Baru Batu 

Maung, Pekan Baru 

Batu Maung, 11960 

Bayan Lepas, Pulau 

Pinang 

 

Operating hour:  

Monday – Saturday 

 

Contact no: 

012-3456789 

 

Email address: 

Cheekuantan1998@

gmail.com 

 

Password: 

****** 
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3 1. Enter a valid 

email address 

with some of the 

input field 

remain empty at 

the sign-up page. 

 

For example: 

Company 

address is empty. 

 

 

2. Click on the 

“Sign Up” 

button. 

First name:  

Tan 

 

Last name: 

Chee Kuan 

 

Company name: 

Hondail Trading 

 

Company address: 

“” 

 

Operating hour:  

Monday – Saturday 

 

Contact no: 

012-3456789 

 

Email address: 

Display error message 

“Company address is 

require.”. User retain 

at the Sign Up page. 

“Company 

address is 

require.”. User 

retain at the Sign 

Up page. 

Pass - 
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Cheekuantan1998@

gmail.com 

 

Password: 

****** 

       

6.1.3 Unit Test Cases (Logistic Company’s Staff and Company Admin) 

6.1.3.1 Manage D/O Information 

6.1.3.1.1 Create D/O Information 

User is able to create D/O one by one by clicking on the “Add D/O” tab which located at the “Home” screen.  

 

Test Scenario ID CreateD/O-1 Test Case ID CreateD/O -1A 

Test Case 

Description 

CreateD/O – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  
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S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Enter all the 

require input at 

the “Add D/O” 

tab which located 

at “Home” 

screen. 

 

2. Click on the 

“Save” button. 

D/O No:  

D0001 

 

Expire Date: 

3/20/2020 

 

Contact Person: 

Tan Chee Kuan 

 

Shop Name: 

Family Mart 

 

Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

Display message “D/O 

content has been 

successfully created!” 

“D/O content has 

been successfully 

created!” 

Pass - 



213 

 

State: 

Kuala Lumpur 

 

Post Code: 

43000 

 

Country: 

Malaysia 

 

Contact: 

0123456789 

 

Service Time: 

30 

 

Items: 

At least one item is 

added 
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Test Scenario ID CreateD/O-1 Test Case ID CreateD/O -1B 

Test Case 

Description 

CreateD/O – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Some of the 

input field 

remain empty at 

“Add D/O” tab 

which located at 

“Home” screen. 

 

For example:  

D/O No is empty 

 

2. Click on the 

“Save” button. 

D/O No:  

“” 

 

Expire Date: 

3/20/2020 

 

Contact Person: 

Tan Chee Kuan 

 

Shop Name: 

Family Mart 

 

Display error message 

“D/O No is require” 

“D/O No is 

require” 

Pass - 
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Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

 

State: 

Kuala Lumpur 

 

Post Code: 

43000 

 

Country: 

Malaysia 

 

Contact: 

0123456789 

 

Service Time: 
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30 

 

Items: 

At least one item is 

added 

 

 

2 1. All input field 

had been filled 

while there is no 

item added to 

that D/O. 

 

2. Click on the 

“Save” button. 

D/O No:  

D0001 

 

Expire Date: 

3/20/2020 

 

Contact Person: 

Tan Chee Kuan 

 

Shop Name: 

Family Mart 

 

Display error message 

“Minimum one item 

should be added” 

“Minimum one 

item should be 

added” 

Pass - 
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Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

 

State: 

Kuala Lumpur 

 

Post Code: 

43000 

 

Country: 

Malaysia 

 

Contact: 

0123456789 

 

Service Time: 
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30 

 

Items: 

[] 

 

 

3 1. Enter the D/O 

No which already 

exist in the 

system. 

 

2. Click on the 

“Save” button. 

D/O No:  

D0001 

 

Expire Date: 

3/20/2020 

 

Contact Person: 

Tan Chee Kuan 

 

Shop Name: 

Family Mart 

 

Address: 

Display error message 

“D/O No already exist! 

Please change the D/O 

No.” 

“D/O No already 

exist! Please 

change the D/O 

No.” 

Pass - 
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16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

 

State: 

Kuala Lumpur 

 

Post Code: 

43000 

 

Country: 

Malaysia 

 

Contact: 

0123456789 

 

Service Time: 

30 
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Items: 

At least one item is 

added 

 

 

6.1.3.1.2 View D/O Information 

User is enables to read the information of the D/O by clicking on the “D/O Information” which located at the navigation bar.  

 

Test Scenario ID ViewD/O-1 Test Case ID ViewD/O-1A 

Test Case 

Description 

ViewD/O – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have D/Os information in the 

database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 Click on the 

“D/O 

Information” 

button at the 

navigation tab. 

 

D/Os’ information 

from the firestore. 

Display a list of D/O 

information to user. 

List of D/O were 

displayed. 

Pass - 

2 Click on the 

“eye” icon which 

located at the 

‘Action” column 

of each row of 

D/O. 

D/Os’ information 

from the firestore. 

Display the particular 

D/O information in 

PDF format. 

Detail of a 

particular D/O 

was displayed 

Pass - 
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Test Scenario ID ViewD/O-1 Test Case ID ViewD/O-1B 

Test Case 

Description 

ViewD/O – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any D/Os information 

in the database. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“D/O 

Information” 

button at the 

navigation tab. 

 

empty Display message 

“No Records Can Be 

Found. Please create 

your D/O by clicking 

on the + icon.” 

 “No Records Can 

Be Found. Please 

create your D/O 

by clicking on the 

+ icon.” 

Pass - 
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6.1.3.1.3 Edit D/O Information 

User is enables to edit the information of the D/O by clicking on the “Pencil” icon which located at the “D/O Information” screen.  

 

Test Scenario ID EditD/O-1 Test Case ID EditD/O-1A 

Test Case 

Description 

EditD /O – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have D/Os information in the 

database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

D/O. 

 

- D/Os’ information 

from the firestore. 

 

- Service Time: 50 

Display message “D/O 

content has been 

successfully save!” 

“D/O content has 

been successfully 

save!” 

Pass - 
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2. Modify the 

data. For 

example, user 

wish to change 

the Service Time 

of the particular 

D/O to 50 min. 

 

3. Click on the 

“Save” button. 
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Test Scenario ID EditD/O-1 Test Case ID EditD/O-1B 

Test Case 

Description 

EditD /O – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have D/Os information in the 

database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

D/O. 

 

2. Modify the 

data. For 

example, user 

wish to change 

- D/Os’ information 

from the firestore. 

 

- Status: “” 

Display error message 

“Status is require” 

“Status is 

require” 

Pass - 
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the status of the 

particular D/O. 

 

3. Leave the 

status field 

empty. 

 

4. Click on the 

“Save” button. 
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6.1.3.1.4 Delete D/O Information 

User is allows to delete the information of a particular D/O by clicking on the “Trash” icon which located at the “D/O Information” screen. 

 

Test Scenario ID DeleteD/O-1 Test Case ID DeleteD/O -1A 

Test Case 

Description 

DeleteD/O – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have D/Os’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“trash” icon 

which located at 

the “Action” 

column of each 

row of D/O. 

 

- D/Os’ information 

from the firestore. 

Display message “D/O 

content has been 

successfully 

removed!” 

“D/O content has 

been successfully 

removed!” 

Pass - 
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2. System prompt 

user to confirm 

the action. 

 

3. Click on the 

“Confirm” 

button. 
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6.1.3.2 Manage Item Information 

6.1.3.2.1 Create Item Information 

After user had login, they are able to create Item one by one by clicking on the “+” icon which located at the “Item Information” screen.  

 

Test Scenario ID CreateItem-1 Test Case ID CreateItem -1A 

Test Case 

Description 

CreateItem – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“+” icon which 

located beside 

the “Item Detail” 

header. 

 

ItemId:  

I0001 

 

ItemLabel: 

Lee Biscuit 

 

Length: 

Display message “Item 

content has been 

successfully created!” 

“Item content has 

been successfully 

created!” 

Pass - 
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2.  Enter all the 

require input into 

the “Item Detail” 

form. 

 

3. Click on the 

“Save” button. 

100 

 

Width: 

80 

 

Height: 

80 

 

Weight: 

2 
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Test Scenario ID CreateItem -1 Test Case ID CreateItem -1B 

Test Case 

Description 

CreateItem – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Some of the 

input field in the 

Item Detail form 

remain empty. 

 

For example:  

Item Id is empty 

 

2. Click on the 

“Save” button. 

ItemId:  

“” 

 

ItemLabel: 

Lee Biscuit 

 

Length: 

100 

 

Width: 

80 

 

Display error message 

“Item Id is require” 

“Item Id is 

require” 

Pass - 
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Height: 

80 

 

Weight: 

2 

 

 

2 1. Enter the Item 

Id which already 

exist in the 

system. 

 

2. Click on the 

“Save” button. 

ItemId:  

I0001 

 

ItemLabel: 

Lee Biscuit 

 

Length: 

100 

 

Width: 

80 

 

Display error message 

“I0001 already exist! 

Please change the Item 

Id.” 

“I0001 already 

exist! Please 

change the Item 

Id.” 

Pass - 
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Height: 

80 

 

Weight: 

2 

 

 

6.1.3.2.2 View Item Information 

User is enables to read the information of the Item by clicking on the “Item Information” which located at the navigation bar.  

 

Test Scenario ID ViewItem-1 Test Case ID ViewItem-1A 

Test Case 

Description 

ViewItem – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have items’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 Click on the 

“Item 

Information” 

button at the 

navigation tab. 

Items’ information 

from the firestore. 

Display a list of Item’s 

information to user. 

List of Item’s 

information were 

displayed. 

Pass - 

 

 

Test Scenario ID ViewItem -1 Test Case ID ViewItem -1B 

Test Case 

Description 

ViewItem – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any items’ information 

in the database. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Item 

Information” 

empty Display message 

“No Records Can Be 

Found. Please create 

 “No Records Can 

Be Found. Please 

create your item 

Pass - 
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button at the 

navigation tab. 

 

your item by clicking 

on the + icon.” 

by clicking on the 

+ icon.” 

 

6.1.3.2.3 Edit Item Information 

User is enables to edit the information of a particular item by clicking on the “Pencil” icon which located at the “Item Information” screen.  

 

Test Scenario ID EditItem-1 Test Case ID EditItem-1A 

Test Case 

Description 

EditItem – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have items’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

- Items’ information 

from the firestore. 

 

Display message “Item 

content has been 

successfully save!” 

“Item content has 

been successfully 

save!” 

Pass - 
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“Action” column 

of each row of 

item. 

 

2. Modify the 

data. For 

example, user 

wish to change 

the length of the 

particular item to 

120 cm. 

 

3. Click on the 

“Save” button. 

 

- Length: 120 
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Test Scenario ID EditItem-1 Test Case ID EditItem -1B 

Test Case 

Description 

EditItem – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have items’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

item. 

 

2. Modify the 

data. For 

example, user 

wish to change 

- Items’ information 

from the firestore. 

 

- Item Label: “” 

Display error message 

“Item Label is require” 

“Item Label is 

require” 

Pass - 
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the item label of a 

particular item. 

 

3. Leave the item 

label field empty. 

 

4. Click on the 

“Save” button. 

 

 

6.1.3.2.4 Delete Item Information 

User is allows to delete the information of a particular item by clicking on the “Trash” icon which located at the “Item Information” screen. 

 

Test Scenario ID DeleteItem-1 Test Case ID DeleteItem -1A 

Test Case 

Description 

DeleteItem – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have items’ information in 

the database 

Post-Requisite N/A 
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Test Execution Steps:  

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“trash” icon 

which located at 

the “Action” 

column of each 

row of cargo 

space. 

 

2. System prompt 

user to confirm 

the action. 

 

3. Click on the 

“Confirm” 

button. 

 

- Items’ information 

from the firestore. 

Display message “Item 

content has been 

successfully 

removed!” 

“Item content has 

been successfully 

removed!” 

Pass - 
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6.1.3.3 Manage Customer Information 

6.1.3.3.1 Create Customer Information 

User is allows to add Customer information into the system one by one by clicking on the “+” icon which located at the “Customer Information” 

screen.  

 

Test Scenario ID CreateCustomer-1 Test Case ID CreateCustomer -1A 

Test Case 

Description 

CreateCustomer – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“+” icon which 

located beside 

the “Customer 

Detail” header. 

 

CustomerId:  

C0001 

 

CustomerName: 

Andrew Kim 

 

Display message 

“Customer content has 

been successfully 

created!” 

“Customer 

content has been 

successfully 

created!” 

Pass - 
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2.  Enter all the 

require input into 

the “Customer 

Detail” form. 

 

3. Click on the 

“Save” button. 

Shop Name: 

Family Mart 

 

Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

 

City: 

Sungai Long 

 

Post Code: 

43600 

State:  

Kuala Lumpur 

 

Country:  

Malaysia 
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Contact Number: 

012-3456789 

 

 

 

 

Test Scenario ID CreateCustomer -1 Test Case ID CreateCustomer -1B 

Test Case 

Description 

CreateCustomer – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Some of the 

input field in the 

Customer Detail 

form remain 

empty. 

CustomerId:  

“” 

 

CustomerName: 

Andrew Kim 

Display error message 

“Customer Id is 

require” 

“Customer Id is 

require” 

Pass - 
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For example:  

CustomerId is 

empty 

 

2. Click on the 

“Save” button. 

 

Shop Name: 

Family Mart 

 

Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

 

City: 

Sungai Long 

 

Post Code: 

43600 

State:  

Kuala Lumpur 

 

Country:  
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Malaysia 

 

Contact Number: 

012-3456789 

 

2 1. Enter the 

Customer Id 

which already 

exist in the 

system. 

 

2. Click on the 

“Save” button. 

CustomerId:  

C0001 

 

CustomerName: 

Andrew Kim 

 

Shop Name: 

Family Mart 

 

Address: 

16, Jalan SL 1/2, 

Bandar Sungai Long, 

43000 Kajang, 

Selangor 

Display error message 

“C0001 already exist! 

Please change the 

Customer Id.” 

“C0001 already 

exist! Please 

change the 

Customer Id.” 

Pass - 



245 

 

City: 

Sungai Long 

 

Post Code: 

43600 

State:  

Kuala Lumpur 

 

Country:  

Malaysia 

 

Contact Number: 

012-3456789 
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6.1.3.3.2 View Customer Information 

User is enables to read the information of their customers by clicking on the “Customer Information” which located at the navigation bar.  

 

Test Scenario ID ViewCustomer-1 Test Case ID ViewCustomer -1A 

Test Case 

Description 

ViewCustomer – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have customers’ information 

in the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Customer 

Information” 

button at the 

navigation tab. 

Customers’ 

information from the 

firestore. 

Display a list of 

Customers’ 

information to user. 

List of Customers’ 

information were 

displayed. 

Pass - 
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Test Scenario ID ViewCustomer -1 Test Case ID ViewCustomer -1B 

Test Case 

Description 

ViewCustomer – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any customers’ 

information in the database. 

Post-Requisite N/A 

Test Execution Steps:  

 

 

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Customer 

Information” 

button at the 

navigation tab. 

 

empty Display message 

“No Records Can Be 

Found. Please create 

your customer by 

clicking on the + icon.” 

 “No Records Can 

Be Found. Please 

create your 

customer by 

clicking on the + 

icon.” 

Pass - 
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6.1.3.3.3 Edit Customer Information 

User is enables to edit the information of a particular customer by clicking on the “Pencil” icon which located at the “Customer Information”  screen. 

 

Test Scenario ID EditCustomer-1 Test Case ID EditCustomer -1A 

Test Case 

Description 

EditCustomer – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have customers’ information 

in the database 

Post-Requisite N/A 

Test Execution Steps:  

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

item. 

 

2. Modify the 

data. For 

- Customers’ 

information from the 

firestore. 

 

- Shop Name:  

Giant 

Display message 

“Customer content has 

been successfully 

save!” 

“Customer 

content has been 

successfully 

save!” 

Pass - 
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example, user 

wish to change 

the Shop Name 

of the particular 

customer’s 

information to 

Giant. 

 

3. Click on the 

“Save” button. 

 

 

 

Test Scenario ID EditCustomer -1 Test Case ID EditCustomer -1B 

Test Case 

Description 

EditCustomer – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have customers’ information 

in the database 

Post-Requisite N/A 

Test Execution Steps:  
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S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

customer’s 

record. 

 

2. Modify the 

data. For 

example, user 

wish to change 

the address of a 

particular 

customer’s 

record. 

 

- Customers’ 

information from the 

firestore. 

 

- Address: “” 

Display error message 

“Address is require” 

“Address is 

require” 

Pass - 
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3. Leave the 

address field 

empty. 

 

4. Click on the 

“Save” button. 

 

 

6.1.3.3.4 Delete Customer Information 

User is allows to delete the information of a particular customer by clicking on the “Trash” icon which located at the “Customer Information” 

screen. 

 

Test Scenario ID DeleteCustomer-1 Test Case ID DeleteCustomer -1A 

Test Case 

Description 

DeleteCustomer – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have customers’ information 

in the database 

Post-Requisite N/A 

Test Execution Steps:  



252 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“trash” icon 

which located at 

the “Action” 

column of each 

row of cargo 

space. 

 

2. System prompt 

user to confirm 

the action. 

 

3. Click on the 

“Confirm” 

button. 

 

- Customers’ 

information from the 

firestore. 

Display message 

“Customer content has 

been successfully 

removed!” 

“Customer 

content has been 

successfully 

removed!” 

Pass - 
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6.1.3.4 Manage Cargo Space Information 

6.1.3.4.1 Create Cargo Space Information 

User is allows to add their own cargo space information into the system by clicking on the “+” icon which located at the “Cargoes Space” screen.  

 

Test Scenario ID CreateCargoSpace-1 Test Case ID CreateCargoSpace -1A 

Test Case 

Description 

CreateCargoSpace – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“+” icon which 

located beside 

the “Add Cargo 

Space” header. 

 

Cargo Id: 

Cg0001 

 

Cargo Type: 

PME 9235 

 

Inner Length: 

Display message 

“Cargo Space content 

has been successfully 

created!” 

“Cargo Space 

content has been 

successfully 

created!” 

Pass - 
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2.  Enter all the 

require input into 

the “Cargo Space 

 Detail” form. 

 

3. Click on the 

“Save” button. 

1290 

 

Inner Width:  

300 

 

Inner Height: 

350 

 

Max Load: 

1920 

 

 

Test Scenario ID CreateCargoSpace -1 Test Case ID CreateCargoSpace -1B 

Test Case 

Description 

CreateCargoSpace – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 1. Some of the 

input field in the 

Cargo Space 

Detail form 

remain empty. 

 

For example:  

Cargo Type is 

empty 

 

2. Click on the 

“Save” button. 

Cargo Id: 

Cg0001 

 

Cargo Type: 

“” 

 

Inner Length: 

1290 

 

Inner Width:  

300 

 

Inner Height: 

350 

 

Max Load: 

1920 

 

Display error message 

“Cargo Type is 

require” 

“Cargo Type is 

require” 

Pass - 
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2 1. Enter the 

Cargo Id which 

already exist in 

the system. 

 

2. Click on the 

“Save” button. 

Cargo Id: 

Cg0001 

 

Cargo Type: 

PME 9235 

 

Inner Length: 

1290 

 

Inner Width:  

300 

 

Inner Height: 

350 

 

Max Load: 

1920 

 

Display error message 

“Cg0001 already exist! 

Please change the 

Cargo Id.” 

“Cg0001 already 

exist! Please 

change the Cargo 

Id.” 

Pass - 
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6.1.3.4.2 View Cargo Space Information 

User is enables to read the information of the cargo space by clicking on the “Cargoes Space” which located at the navigation bar. 

 

Test Scenario ID ViewCargoesSpace-1 Test Case ID ViewCargoesSpace -1A 

Test Case 

Description 

ViewCargoesSpace – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have cargoes space’ 

information in the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Cargoes Space” 

button at the 

navigation tab. 

 

Cargoes Space’ 

information from the 

firestore. 

Display a list of 

Cargoes Space’ 

information to user. 

List of Cargoes 

Space’ 

information were 

displayed. 

Pass - 
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Test Scenario ID ViewCargoesSpace -1 Test Case ID ViewCargoesSpace -1B 

Test Case 

Description 

ViewCargoesSpace – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any cargoes’ 

information in the database. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Cargoes Space” 

button at the 

navigation tab. 

 

empty Display message 

“No Records Can Be 

Found. Please create 

your own cargo space 

by clicking on the + 

icon.” 

 “No Records Can 

Be Found. Please 

create your own 

cargo space by 

clicking on the + 

icon.” 

Pass - 
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6.1.3.4.3 Edit Cargo Space Information 

User is enables to edit the information of a particular cargo Space by clicking on the “Pencil” icon which located at the “Cargoes Space” screen.  

 

Test Scenario ID EditCargoSpace-1 Test Case ID EditCargoSpace -1A 

Test Case 

Description 

EditCargoSpace – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have cargoes space’ 

information in the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

cargo space. 

 

- Cargoes Space’ 

information from the 

firestore. 

 

- Inner Length:  

2000 

Display message 

“Cargo space content 

has been successfully 

save!” 

“Cargo space 

content has been 

successfully 

save!” 

Pass - 
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2. Modify the 

data. For 

example, user 

wish to change 

the Inner Length 

of the particular 

cargo space’s 

record to 2000. 

 

3. Click on the 

“Save” button. 
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Test Scenario ID EditCargoSpace -1 Test Case ID EditCargoSpace -1B 

Test Case 

Description 

EditCargoSpace – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have cargoes space’ 

information in the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“eye” icon which 

located at the 

“Action” column 

of each row of 

the cargo space’s 

record. 

 

2. Modify the 

data. For 

example, user 

- Cargoes space’ 

information from the 

firestore. 

 

- Cargo Type: “” 

Display error message 

“Cargo Type is 

require” 

“Cargo Type is 

require” 

Pass - 
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wish to change 

the Cargo Type 

of a particular 

cargo space’s 

record. 

 

3. Leave the 

Cargo Type 

empty. 

 

4. Click on the 

“Save” button. 
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6.1.3.4.4 Delete Cargo Space Information 

User is allows to delete the information of a particular cargo space by clicking on the “Trash” icon which located at the “Cargoes Space” screen. 

 

Test Scenario ID DeleteCargoSpace-1 Test Case ID DeleteCargoSpace -1A 

Test Case 

Description 

DeleteCargoSpace – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have cargoes space’ 

information in the database 

Post-Requisite N/A 

Test Execution Steps:  

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“trash” icon 

which located at 

the “Action” 

column of each 

row of cargo 

space. 

 

- Cargoes space’ 

information from the 

firestore. 

Display message 

“Cargo space content 

has been successfully 

removed!” 

“Cargo space 

content has been 

successfully 

removed!” 

Pass - 
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2. System prompt 

user to confirm 

the action. 

 

3. Click on the 

“Confirm” 

button. 

 

 

 

6.1.3.5 Import Data with Excel format (.csv) 

In order to provide flexibility and convenient to user, this system enable user to import their data in the Excel format instead of key in those data 

one-by-one. 

6.1.3.5.1 Import D/O data with Excel format (.csv) 

Test Scenario ID ImportD/O-1 Test Case ID ImportD/O -1A 

Test Case 

Description 

ImportD/O – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 
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Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under D/O Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button. 

 

Excel file with D/O 

data filled. 

 

Display message “All 

D/O content has been 

successfully created!” 

“All D/O content 

has been 

successfully 

created!” 

Pass - 
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Test Scenario ID ImportD/O-1 Test Case ID ImportD/O -1B 

Test Case 

Description 

ImportD/O – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under D/O Detail 

to upload your 

excel file. 

Excel file with D/O 

data filled but some 

part are missing. 

 

 

Display error message 

“There are some part 

missing in the excel 

file. Please check 

again.” 

“There are some 

part missing in the 

excel file. Please 

check again.” 

Pass - 
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3. Click on the 

“Save” button. 

 

2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under D/O Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button 

Excel file with D/O 

data filled but some 

part of the data are 

filled with the wrong 

type. 

 

Display error message 

“Invalid data type. 

Please check again.” 

“Invalid data type. 

Please check 

again.” 

Pass - 
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2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under D/O Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button 

 

Import the wrong 

excel file. 

 

Display error message 

“The excel file you 

import is wrong. 

Please check again.” 

“The excel file you 

import is wrong. 

Please check 

again.” 

Pass - 
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6.1.3.5.2 Import Item data with Excel format (.csv) 

Test Scenario ID ImportItem-1 Test Case ID ImportItem -1A 

Test Case 

Description 

ImportItem – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Item Detail 

Excel file with Item 

data filled. 

 

Display message “All 

Item content has been 

successfully created!” 

“All Item content 

has been 

successfully 

created!” 

Pass - 
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to upload your 

excel file. 

 

3. Click on the 

“Save” button. 

 

 

 

Test Scenario ID ImportItem-1 Test Case ID ImportItem -1B 

Test Case 

Description 

ImportItem – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

button which 

Excel file with Item 

data filled but some 

part are missing. 

 

Display error message 

“There are some part 

missing in the excel 

“There are some 

part missing in the 

excel file. Please 

check again.” 

Pass - 
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located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Item Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button. 

 

 file. Please check 

again.” 

2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

Excel file with Item 

data filled but some 

part of the data are 

filled with the wrong 

type. 

 

Display error message 

“Invalid data type. 

Please check again.” 

“Invalid data type. 

Please check 

again.” 

Pass  
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2. Click on the 

“Browse” button 

which located 

under Item Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button 

 

2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

Import the wrong 

excel file. 

 

Display error message 

“The excel file you 

import is wrong. 

Please check again.” 

“The excel file you 

import is wrong. 

Please check 

again.” 

Pass - 
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under Item Detail 

to upload your 

excel file. 

 

3. Click on the 

“Save” button 

 

 

6.1.3.5.3 Import Customer data with Excel format (.csv) 

Test Scenario ID ImportCustomer-1 Test Case ID ImportCustomer -1A 

Test Case 

Description 

ImportCustomer – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

Excel file with 

Customer data filled. 

Display message “All 

Customer content has 

“All Customer 

content has been 

Pass - 
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button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Customer 

Detail to upload 

your excel file. 

 

3. Click on the 

“Save” button. 

 

 been successfully 

created!” 

successfully 

created!” 
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Test Scenario ID ImportCustomer -1 Test Case ID ImportCustomer -1B 

Test Case 

Description 

ImportCustomer – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Customer 

Detail to upload 

your excel file. 

Excel file with 

Customer data filled 

but some part are 

missing. 

 

 

Display error message 

“There are some part 

missing in the excel 

file. Please check 

again.” 

“There are some 

part missing in the 

excel file. Please 

check again.” 

Pass - 
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3. Click on the 

“Save” button. 

 

2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Customer 

Detail to upload 

your excel file. 

 

3. Click on the 

“Save” button 

Excel file with 

Customer data filled 

but some part of the 

data are filled with 

the wrong type. 

 

Display error message 

“Invalid data type. 

Please check again.” 

“Invalid data type. 

Please check 

again.” 

Pass - 
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2 1. Click on the 

“Import Data” 

button which 

located at 

navigation bar. 

 

2. Click on the 

“Browse” button 

which located 

under Customer 

Detail to upload 

your excel file. 

 

3. Click on the 

“Save” button 

 

Import the wrong 

excel file. 

 

Display error message 

“The excel file you 

import is wrong. 

Please check again.” 

“The excel file you 

import is wrong. 

Please check 

again.” 

Pass - 
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6.1.3.6 Configure the route setting 

Before performing calculation, user must first configure the route setting else they are not allow to perform the calculation. 

 

Test Scenario ID ConfigureRoute-1 Test Case ID ConfigureRoute -1A 

Test Case 

Description 

ConfigureRoute – Positive test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button 

which located at 

navigation bar. 

 

2. Click on the 

“Settings” button 

which located at 

the Home screen. 

Starting Address: 

22, Jalan SL 1/2, 

Bandar Sungai 

Long, 43000 

Kajang, Selangor 

 

Departure Time:  

9:05 AM 

 

Display message 

“Route Settings has 

been successfully 

save!” 

“Route Settings 

has been 

successfully 

save!” 

Pass - 
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3. Filled in all the 

required data. 

 

4. Click on the 

“Save” button. 

 

Service Time: 

30 

 

Lunch Break: 

60 

 

Working Hours: 

5 

 

Respect Truck 

Weight: 

Optional 

 

Selected Vehicles: 

optional 
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Test Scenario ID ConfigureRoute -1 Test Case ID ConfigureRoute -1B 

Test Case 

Description 

ConfigureRoute – Negative test case Test Priority High 

Pre-Requisite Logged in with a valid user account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button 

which located at 

navigation bar. 

 

2. Click on the 

“Settings” button 

which located at 

the Home screen. 

 

3. Some of the 

required input 

Starting Address: 

“” 

Departure Time:  

9:05 AM 

 

Service Time: 

30 

 

Lunch Break: 

60 

 

Working Hours: 

Display error message 

“Starting Address is 

require” 

“Starting Address 

is require” 

Pass - 
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field remain 

empty 

 

For example:  

Starting Address 

is empty 

 

4. Click on the 

“Save” button. 

 

5 

 

Respect Truck 

Weight: 

Optional 

 

Selected Vehicles: 

optional 

 

 

 

6.1.3.7 Display the D/O information which will be involved in later route calculation. 

User is able to view all the D/Os’ record which status are “Pending” on the “Smart D/O” tab which located under “Home” screen.  

 

Test Scenario ID ViewSelectedD/O-1 Test Case ID ViewSelectedD/O-1A 

Test Case 

Description 

ViewSelectedD/O – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account Post-Requisite N/A 
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- System already have D/Os information in the 

database 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

 

D/Os’ information 

from the firestore. 

Display a list of D/O 

record which status are 

“Pending”. 

List of D/O which 

status are 

“Pending” are 

displayed. 

Pass - 

2 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

D/Os’ information 

from the firestore. 

Display a list of D/O 

record which status are 

“Pending” and the list 

of expire date of the 

D/O record displayed 

does not exist the date 

selected. 

List of D/O which 

has been filter are 

displayed. 

Pass - 
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3. Select a date at 

the top right 

corner. 

3 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

 

3. Click the “x” 

icon which 

located beside 

each D/O No. 

D/Os’ information 

from the firestore. 

Display a list of D/O 

record which status are 

“Pending” without 

those D/O that already 

been removed. 

D/O which has 

been removed is 

not exist in the 

screen. 

Pass - 
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Test Scenario ID ViewSelectedD/O-1 Test Case ID ViewSelectedD/O-1B 

Test Case 

Description 

ViewSelectedD/O – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any D/Os information 

in the database. 

 

Or 

 

All D/Os’ had been delivered.  

 

Or 

 

No Pending’s D/O between the particular 

date ranges that select by user. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

empty Display message 

“No Records Found.” 

 “No Records 

Found.” 

Pass - 
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2. Click on the 

“Smart D/O” tab. 

 

6.1.3.8 Calculate and display suggested route 

User is able to perform the calculation on the route to deliver after all information required had been full filled.  

 

Test Scenario ID CalculateRoute-1 Test Case ID CalculateRoute -1A 

Test Case 

Description 

CalculateRoute – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System must have at least one D/O record 

which status is “Pending”. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

D/Os’ information 

which status are 

“Pending”. 

Display the result of 

the calculation which 

include: 

 

The calculated 

route has been 

displayed. 

Pass - 
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2. Click on the 

“Smart D/O” tab. 

 

3. Click on the 

“Start 

Calculation” 

button which 

located at the 

bottom right 

corner. 

 

number of address 

which had been 

delivered, total 

distance travelled, total 

duration travelled, 

total volume of 

inventories involved, 

total mass of 

inventories involved, 

depart time, finish 

time, volume 

occupied, mass 

occupied, D/O which 

involved in that 

particular truck and 

also the direction to 

deliver. 
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Test Scenario ID CalculateRoute -1 Test Case ID CalculateRoute -1B 

Test Case 

Description 

CalculateRoute – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any D/Os information 

in the database. 

 

Or 

 

All D/Os’ had been delivered.  

 

Or 

 

No Pending’s D/O between the particular 

date ranges that select by user. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

empty Display alert message 

“No D/O Records are 

Found.” 

 “No D/O Records 

are Found.” 

Pass - 
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2. Click on the 

“Smart D/O” tab. 

 

3. Click on the 

“Start 

Calculation” 

button. 

 

 

Test Scenario ID CalculateRoute -1 Test Case ID CalculateRoute -1C 

Test Case 

Description 

CalculateRoute – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System must have at least one D/O record 

which status is “Pending”. 

- There are no vehicle selected at the “Vehicle 

Selection” section which located under the 

“Settings” tab. 

 

Post-Requisite N/A 

Test Execution Steps:  
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S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

 

3. Click on the 

“Start 

Calculation” 

button. 

 

D/Os’ information 

which status are 

“Pending”. 

Display alert message 

“There are no trucks 

found. Please select 

your truck at 'Settings' 

tab.” 

 “There are no 

trucks found. 

Please select your 

truck at 'Settings' 

tab.” 

Pass - 
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6.1.3.9 Visualization of the calculated route on the map 

After the route had been calculated, system must be able to visualize the route with the sequence to deliver on the map.  

 

Test Scenario ID VisualizeRoute-1 Test Case ID VisualizeRoute -1A 

Test Case 

Description 

VisualizeRoute – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- User successfully perform the route 

calculation process. 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

 

The data of system 

suggested route after 

going through the 

route optimizer 

algorithm. 

Display suggested 

route with the 

sequence to deliver on 

the map. 

 

Suggested route to 

deliver was 

displayed. 

Pass - 
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3. Click on the 

“Start 

Calculation” 

button which 

located at the 

bottom right 

corner. 

 

 

 

6.1.3.10 Manage Previous Planned Route Record 

6.1.3.10.1 Create Previous Planned Route Record 

Test Scenario ID CreateRoute-1 Test Case ID CreateRoute -1A 

Test Case 

Description 

CreateRoute – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- User successfully perform the route 

calculation process. 

Post-Requisite N/A 

Test Execution Steps:  



292 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Home” button at 

the navigation 

tab. 

 

2. Click on the 

“Smart D/O” tab. 

 

3. Click on the 

“Start 

Calculation” 

button which 

located at the 

bottom right 

corner. 

 

4.Click on the 

“Save” button 

The optimize route’s 

result after going 

through route 

optimizer algorithm. 

The record is able to 

view on the “Route 

Record” screen. 

Route record has 

been save. 

Pass - 
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which located at 

the bottom right 

corner after 

suggested result 

has been 

displayed on the 

“Smart D/O” tab. 

 

6.1.3.10.2 View Previous Planned Route Record 

Test Scenario ID ViewRoute-1 Test Case ID ViewRoute -1A 

Test Case 

Description 

ViewRoute – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have route information in the 

database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 Click on the 

“Route Record” 

button at the 

navigation tab. 

 

Routes’ information 

from the firestore. 

Display a list of 

Routes’ information to 

user. 

List of Routes’ 

information were 

displayed. 

Pass - 

2 Click on the 

“eye” icon which 

located at the 

‘Action” column 

of each row of 

route record. 

Routes’ information 

from the firestore. 

Display the particular 

route information in 

PDF format. 

Detail of a 

particular route 

information is 

displayed on the 

PDF. 

Pass - 

 

 

Test Scenario ID ViewRoute -1 Test Case ID ViewRoute -1B 

Test Case 

Description 

ViewRoute – Negative test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System does not have any routes’ 

information in the database. 

Post-Requisite N/A 

Test Execution Steps:  
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S.No Action Inputs Expected Output Actual Output Test 

Result 

Test Comments 

1 Click on the 

“Route Record” 

button at the 

navigation tab. 

 

empty Display message 

“No Records Can Be 

Found.” 

 

 “No Records Can 

Be Found.” 

 

Pass - 

       

6.1.3.10.3 Delete Previous Planned Route Record 

Test Scenario ID DeleteRoute -1 Test Case ID DeleteRoute -1A 

Test Case 

Description 

DeleteRoute – Positive test case Test Priority High 

Pre-Requisite - Logged in with a valid user account 

- System already have cargoes space’ 

information in the database 

Post-Requisite N/A 

Test Execution Steps:  

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 
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1 1. Click on the 

“trash” icon 

which located at 

the “Action” 

column of each 

row of route 

record. 

 

2. System prompt 

user to confirm 

the action. 

 

3. Click on the 

“Confirmed” 

button. 

 

- Routes’ 

information from the 

firestore. 

Display message 

“Route content has 

been successfully 

removed!” 

“Route content 

has been 

successfully 

removed!” 

Pass - 
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6.1.4 Unit Test Cases (Company Admin) 

6.1.4.1 Manage Staff Information 

6.1.4.1.1 Add and enable staff to access the system. 

Test Scenario ID CreateStaff-1 Test Case ID CreateStaff -1A 

Test Case 

Description 

CreateStaff – Positive test case Test Priority High 

Pre-Requisite Logged in with company admin account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Add People” 

icon which 

located beside 

the “Staff Detail” 

header. 

 

Staff Id:  

St001 

 

Staff Name: 

Tan Chee Kuan 

 

Staff Email: 

Display message “The 

particular account had 

been successfully 

created!” 

“The particular 

account had been 

successfully 

created!” 

Pass - 
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2.  Enter all the 

require input into 

the “Staff Detail” 

form. 

 

3. Click on the 

“Create” button. 

cheekuantan@1utar.

my 

 

password: 

****** 

 

 

Test Scenario ID CreateStaff -1 Test Case ID CreateStaff -1B 

Test Case 

Description 

CreateStaff – Negative test case Test Priority High 

Pre-Requisite Logged in with company admin account Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Enter an 

invalid email 

Staff Id:  

St001 

 

Display error message 

“Invalid email 

address.” 

“Invalid email 

address.” 

Pass - 
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address with all 

the require input. 

 

2. Click on the 

“Create” button. 

Staff Name: 

Tan Chee Kuan 

 

Staff Email: 

cheekuantan êmail.c

om 

password: 

****** 

2 1. Enter a valid 

email address 

which already 

exist in the 

system with all 

the require input. 

 

2. Click on the 

“Create” button. 

Staff Id:  

St001 

 

Staff Name: 

Tan Chee Kuan 

 

Staff Email: 

cheekuantan@1utar.

my 

 

password: 

Display error message 

“The email address is 

already in use by 

another account.” 

“The email 

address is already 

in use by another 

account.” 

Pass - 
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****** 

3 1. Enter a valid 

email address 

with some of the 

input field 

remain empty. 

 

For example: 

StaffName is 

empty. 

 

 

2. Click on the 

“Create” button. 

Staff Id:  

St001 

 

Staff Name: 

“” 

Staff Email: 

cheekuantan@1utar.

my 

 

password: 

****** 

Display error message 

“StaffName is 

require.” 

“StaffName is 

require.” 

Pass - 
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6.1.4.1.2 View Staffs’ Information 

Company Admin is enables to read the information of the staff by clicking on the “Staff” which located at the navigation bar. 

 

Test Scenario ID ViewStaff-1 Test Case ID ViewStaff -1A 

Test Case 

Description 

ViewStaff – Positive test case Test Priority High 

Pre-Requisite - Logged in with company admin account 

- System already have staffs’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Staff” button at 

the navigation 

tab. 

 

Staffs’ information 

from the firestore. 

Display a list of Staffs’ 

information to user. 

List of Staffs’ 

information were 

displayed. 

Pass - 
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Test Scenario ID ViewStaff -1 Test Case ID ViewStaff -1B 

Test Case 

Description 

ViewStaff – Negative test case Test Priority High 

Pre-Requisite - Logged in with company admin account 

- System does not have any staffs’ information 

in the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 Click on the 

“Staff” button at 

the navigation 

tab. 

 

empty Display message 

“No Records Can Be 

Found.” 

 “No Records Can 

Be Found.” 

Pass - 
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6.1.4.1.3 Change staff status 

Company Admin is enables to change the status of the staff by clicking on the “Tick” icon or “Cross” icon which located at the status column of 

each staff record. 

Test Scenario ID ChangeStaffStatus-1 Test Case ID ChangeStaffStatus -1A 

Test Case 

Description 

ChangeStaffStatus – Positive test case Test Priority High 

Pre-Requisite - Logged in with company admin account 

- System already have staffs’ information in 

the database 

Post-Requisite N/A 

Test Execution Steps:  

 

S.No Action Inputs Expected Output Actual Output Test Result Test Comments 

1 1. Click on the 

“Tick” icon or 

“Cross” icon 

which located at 

the status column 

of each staff’s 

record. 

new value of the 

status (true/false) 

Staff detail with status 

updated. 

Staff status has 

updated. 

Pass - 
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6.2 Integration Testing 

Integration testing will only be performed when all the unit testing had been done. Integration testing is performed by combining related units as a 

group. The purpose of integration testing is to make sure that there is no bugs or any default when two or more unit integrated with each other. 

 

6.2.1 Integration Test Cases (for Logistic Company’s staff and company Admin) 

6.2.1.1 Manage D/O Information 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Create D/O 

Record 

 

- View D/O 

Information 

User create new 

D/O record and 

the D/O record 

must be appear to 

the user. 

1. User click on the “+” 

icon which located on 

the “D/O Information” 

page OR user go to the 

“Add D/O” tab which 

located at the “Home” 

Page. 

 

2. User filled in all the 

required data. 

 

1. Display Message ‘D/O 

content has been 

successfully save!”. 

 

2. New D/O record had 

been successfully 

created and save into 

the firestore. 

 

 

Created D/O record is 

shown in the D/O 

Information page. 

Pass 
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3. User clicked on the 

“Save” button. 

 

4. User then search for the 

particular data that had 

been created. 

 

5. User then click on the 

“eye” icon to view the 

detail of the created 

D/O record. 

3. The created D/O record   

is shown in the D/O 

information page. 

 

 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Update D/O 

Information 

 

User edit the 

existing D/O 

record. 

1. User click on the “D/O 

Information” button which 

located at the navigation 

bar. 

1. Display message “D/O 

content has been 

successfully save!”. 

 

Updated D/O record 

with the changed value 

is shown in the D/O 

Information page. 

Pass 
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- View D/O 

Information 

 

2. User search for the 

particular D/O record he 

wish to modify. 

 

3. User click on the 

“pencil” icon which located 

at the Action column of that 

particular record. 

 

4. User then changes the 

desire data and click on the 

“Save” button. 

2. The particular D/O 

record had been 

successfully update in the 

firestore. 

 

3. The updated D/O record   

with the changed value is 

shown in the D/O 

information page. 
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Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Delete D/O 

Information 

 

- View D/O 

Information 

User delete the 

existing D/O 

record. 

1. User click on the “D/O 

Information” button which 

located at the navigation 

bar. 

 

2. User search for the 

particular D/O record he 

wish to delete. 

 

3. User click on the “trash” 

icon which located at the 

Action column of that 

particular record. 

 

4. User then click on the 

“Confirm” button which 

1. Display message “D/O 

content has been 

successfully removed!”. 

 

2. The particular D/O 

record had been 

successfully deleted from 

the firestore. 

Deleted D/O record is 

not shown in the D/O 

Information page. 

Pass 
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located at the pop up 

confirmation dialog. 

 

 

6.2.1.2 Manage Item Information 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Create Item 

Record 

 

- View Item 

Information 

User create new 

Item record and 

the Item record 

must be appear to 

the user. 

1. User click on the “+” 

icon which located on the 

“Item Information” page. 

 

2. User filled in all the 

required data. 

 

3. User clicked on the 

“Save” button. 

4. User then search for the 

particular data that had 

been created. 

1. Display Message ‘Item 

content has been 

successfully save!”. 

 

2. New Item record had 

been successfully created 

and save into the firestore. 

 

3. The created Item record   

is shown in the Item 

information page. 

Created Item record is 

shown in the Item 

Information page. 

Pass 
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Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Update Item 

Information 

 

- View Item 

Information 

User edit the 

existing Item 

record. 

1. User click on the “Item 

Information” button which 

located at the navigation 

bar. 

 

2. User search for the 

particular Item record he 

wish to modify. 

 

3. User click on the 

“pencil” icon which located 

at the Action column of that 

particular record. 

 

4. User then changes the 

desire data and click on the 

“Save” button. 

1. Display message “Item 

content has been 

successfully save!”. 

 

2. The particular Item 

record had been 

successfully update in the 

firestore. 

 

3. The updated Item record   

with the changed value is 

shown in the Item 

information page. 

Updated Item record 

with the changed value 

is shown in the Item 

Information page. 

Pass 
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Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Delete Item 

Information 

 

- View Item 

Information 

User delete the 

existing Item 

record. 

1. User click on the “Item 

Information” button which 

located at the navigation 

bar. 

 

2. User search for the 

particular Item record he 

wish to delete. 

 

3. User click on the “trash” 

icon which located at the 

Action column of that 

particular record. 

 

4. User then click on the 

“Confirm” button which 

1. Display message “Item 

content has been 

successfully removed!”. 

 

2. The particular Item 

record had been 

successfully deleted from 

the firestore. 

 

 

Deleted Item record is 

not shown in the Item 

Information page. 

Pass 
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located at the pop up 

confirmation dialog. 

 

 

6.2.1.3 Manage Customer Information 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Create 

Customer 

Record  

 

- View 

Customer 

Information 

User create new 

Customer record 

and the Customer 

record must be 

appear to the 

user. 

1. User click on the “+” 

icon which located on the 

“Customer Information” 

page. 

 

2. User filled in all the 

required data. 

 

3. User clicked on the 

“Save” button. 

 

1. Display Message 

‘Customer content has 

been successfully save!”. 

 

2. New Customer record 

had been successfully 

created and save into the 

firestore. 

 

3. The created customer 

record   is shown in the 

Created customer 

record is shown in the 

Customer Information 

page. 

Pass 
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4. User then search for the 

particular data that had 

been created. 

Customer information 

page. 

 

 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Update 

Customer 

Information 

 

- View 

Customer 

Information 

User edit the 

existing 

Customer record. 

1. User click on the 

“Customer Information” 

button which located at the 

navigation bar. 

 

2. User search for the 

particular Customer record 

he wish to modify. 

 

3. User click on the 

“pencil” icon which located 

1. Display message 

“Customer content has 

been successfully save!”. 

 

2. The particular Customer 

record had been 

successfully update in the 

firestore. 

 

3. The updated Customer 

record   with the changed 

value is shown in the 

Updated Customer 

record with the changed 

value is shown in the 

Customer information 

page. 

Pass 
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at the Action column of that 

particular record. 

 

4. User then changes the 

desire data and click on the 

“Save” button. 

Customer information 

page. 

 

 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Delete 

Customer 

Information 

 

- View 

Customer 

Information 

User delete the 

existing 

Customer record. 

1. User click on the 

“Customer Information” 

button which located at the 

navigation bar. 

 

2. User search for the 

particular Customer record 

he wish to delete. 

 

1. Display message 

“Customer content has 

been successfully 

removed!”. 

 

2. The particular Customer 

record had been 

successfully deleted from 

the firestore. 

Deleted Customer 

record is not shown in 

the Customer 

Information page. 

Pass 
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3. User click on the “trash” 

icon which located at the 

Action column of that 

particular record. 

 

4. User then click on the 

“Confirm” button which 

located at the pop up 

confirmation dialog. 

 

 

6.2.1.4 Manage Cargo Space Information 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Create Cargo 

Space Record  

 

User create new 

Cargo Space 

record and the 

Cargo Space 

record must be 

1. User click on the “+” 

icon which located on the 

“Cargoes Space” page. 

 

1. Display Message ‘Cargo 

Space content has been 

successfully save!”. 

 

Created cargo space 

record is shown in the 

Cargoes Space page. 

Pass 



315 

- View Cargo 

Space 

Information 

appear to the 

user. 

2. User filled in all the 

required data. 

 

3. User clicked on the 

“Save” button. 

 

4. User then search for the 

particular data that had 

been created. 

2. New Cargo Space 

record had been 

successfully created and 

save into the firestore. 

 

3. The created Cargo 

record is shown in the 

Cargoes Space page. 

 

 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Update Cargo 

Space  

Information 

 

User edit the 

existing Cargo 

Space record. 

1. User click on the 

“Cargoes Space” button 

which located at the 

navigation bar. 

 

1. Display message “Cargo 

Space content has been 

successfully save!”. 

 

2. The particular Cargo 

Space record had been 

Updated cargo space 

record with the changed 

value is shown in the 

Cargoes Space page. 

Pass 
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- View Cargo 

Space 

Information 

2. User search for the 

particular Cargo Space 

record he wish to modify. 

 

3. User click on the 

“pencil” icon which located 

at the Action column of that 

particular record. 

 

4. User then changes the 

desire data and click on the 

“Save” button. 

successfully update in the 

firestore. 

 

3. The updated Cargo 

record   with the changed 

value is shown in the D/O 

information page. 

 

 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Delete Cargo 

Space 

Information 

User delete the 

existing Cargo 

space record. 

1. User click on the 

“Cargoes Space” button 

1. Display message “Cargo 

Space content has been 

successfully removed!”. 

Deleted cargo space 

record is not shown in 

the Cargoes Space page. 

Pass 
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- View Cargo 

Space 

Information 

which located at the 

navigation bar. 

 

2. User search for the 

particular Cargo Space 

record he wish to delete. 

 

3. User click on the “trash” 

icon which located at the 

Action column of that 

particular record. 

 

4. User then click on the 

“Confirm” button which 

located at the pop up 

confirmation dialog. 

 

2. The particular Cargo 

Space record had been 

successfully deleted from 

the firestore. 
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6.2.1.5 Import Data 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Import Data 

with Excel 

format (.csv). 

 

- View D/O 

Information 

 

- View 

Customer 

Information 

 

- View Item 

Information 

User wish to 

import a list of 

D/O/ Item/ 

Customer data 

1. User click on the “Import 

Data” button which located 

at the navigation bar. 

 

2. User click on the 

“Browse” button to upload 

the Excel file (D/O / Item / 

Customer). 

 

3. User click on the “Save” 

button. 

 

4. User click on “D/O 

Information” / “Item 

Information” / “Customer 

Information” button which 

1. Display message “D/O / 

Item / Customer content 

had been save!”. 

 

2. New created records 

(D/O / Item / Customer) 

had been successfully save 

to the firestore. 

 

3. Those created records 

are shown in their 

corresponding page. 

Those created records 

are shown in their 

corresponding page. 

Pass 
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located at the navigation 

bar. 

 

5. User then search for the 

created records. 

 

 

 

6.2.1.6 Route Calculation 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Configure the 

route setting 

 

- Display all the 

“Pending” D/O 

  

User wish to 

calculate the 

route to deliver 

1. User click on the 

“Settings” button which 

located at the “Home” 

page. 

 

2. User filled up all the 

required information. 

 

1. The optimized route 

result had been displayed 

on the “Smart D/O” 

screen. 

 

2. The optimized route 

result had been visualized 

on the map with the 

The created route record 

is shown in the Route 

Record Page. 

Pass 
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- Calculate and 

display 

suggested route 

 

- Visualize the 

calculated route 

 

- Save system’s 

planned route 

 

- View system’s 

planned route 

3. User select vehicles he 

wish to use for the 

calculation process. 

 

4. User click on the “Save” 

button which located at the 

bottom right on the 

“Settings” screen. 

 

5. User click on the “Smart 

D/O” button which located 

beside the “Settings” 

button. 

 

6. User perform filter on the 

list of “Pending” D/O. 

 

7. User then click on the 

“Start Calculation” button. 

sequence of locations to 

deliver. 

 

3. The calculated route 

record had been 

successfully store in the 

firestore. 

 

4. The calculated route 

record is shown in the 

Route Record page. 
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8. User click on the “Save” 

button after the result had 

been shown by the system. 

 

9. User click on the “Route 

Record” button which 

located at the navigation 

bar. 

 

10. User search for the 

particular Route record. 

 

11. User click on the “eye” 

icon to have a detail 

information of that 

particular Route record. 
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6.2.1.7 Manage Route Record 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Delete 

Previous Route 

Record.  

 

- View Previous 

Route 

Information 

User delete the 

existing Route 

record. 

1. User click on the “Route 

Record” button which 

located at the navigation 

bar. 

 

2. User search for the 

particular Route record he 

wish to delete. 

 

3. User click on the “trash” 

icon. 

 

4. User then click on the 

“Confirm” button which 

located at the pop up 

confirmation dialog. 

1. Display message “Route 

content has been 

successfully removed!”. 

 

2. The particular Route 

record had been 

successfully deleted from 

the firestore. 

The particular route 

record is not shown in 

the Route Record 

screen. 

Pass 
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6.2.2 Integration Test Cases (Company Admin) 

6.2.2.1 Manage Staff Information 

Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Create/Add 

Staff 

 

- View Staff 

Information 

Company Admin 

create/add an 

authenticated 

account for the 

staff to access the 

system with 

company 

information. 

1. Company Admin click 

on the “Add people” icon 

which located on the 

“Staff” page. 

 

2. Company Admin filled 

in all the required data. 

 

3. Company Admin clicked 

on the “Create” button. 

 

4. Company Admin then 

find for the particular data 

that had been created. 

1. Display Message ‘The 

particular account had 

been successfully 

created”. 

 

2. Staff has been created 

and treated as normal user 

which is allow to access 

the system and the staff 

detail had also stored in the 

firestore. 

 

 

The particular staff is 

able to access the 

system using the created 

account and the staff 

record is displayed in 

the “Staff” page. 

Pass 
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Functionalities 

Involved 

Test Case Test Execution Steps Expected Output Actual Output Status 

- Update the 

status of a 

particular staff. 

 

- View Staff 

Information 

Company Admin 

change the status 

of the staff. 

1. Company Admin click 

on the “Staff” button which 

located at the navigation 

bar. 

 

2. Company Admin search 

for the particular Staff 

record he wish to activate 

or deactivate. 

 

3. Company Admin click 

on the “Tick” icon or 

“Cross” icon which located 

at the Status column of that 

particular record. 

 

1. The particular staff’s 

status had been 

successfully update in the 

firestore. 

 

 

The particular user is 

not able to login to the 

system. 

Pass 
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6.3 Testing Results and Test Scripts 

6.3.1 Firestore Mock Testing For Each CRUD Operation 

 

 

Figure 6.1 Several Sections of Code for Firestore Mock Testing 

 

 

 

Figure 6.2 Results For Firestore Mock Testing 
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6.3.2 UI Testing On System’s Logic  

The testing tool that used to perform this UI testing is “Puppeteer”. Puppeteer was 

made by the DevTools Team from the Google to help developer to automate the 

browser. When performing testing we can apply Puppeteer together with the Jest 

which is a Javascript testing framework to test on the logic of the system. By using 

this tool the unit testing for each function and also the integration testing can be 

performed. Puppeteer help to automate clicks on the button which will trigger a 

particular function, then the final output is then captured and compare with the 

expected output using the Jest function. Below are the examples of the code: 
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Figure 6.3 Several Sections of Code for UI Testing 
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Figure 6.4 Results For UI Testing 
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6.4 User Acceptance Testing 

An user acceptance testing was conducted with manager of Hondail Trading Sdn. Bhd. The result of the UAT can be viewed at APPENDIX F. 

 

6.4.1 User Acceptance Test Cases (for Logistic Company’s staff and Company Admin) 

6.4.1.1 Manage D/O Information 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage D/O 

Information 

Able to create a new D/O record.   

Able to add items detail into the D/O record.   

Able to display error when the field required to create the data is 

empty. 

  

Able to notify user that the particular D/O already exist when user enter 

the same D/O No. 

  

Able to notify user when the D/O record has been successfully created.   
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Able to view a list of D/O record.   

Able to filter the list of D/O record.   

Able to view the detail of a particular D/O record.   

Able to edit a particular D/O record.   

Able to notify the user when the D/O record successfully updated.   

Able to delete a particular D/O record.   

Able to show the confirmation message before delete the D/O record.   

Able to notify user that the particular D/O record had been removed.   

Sign-off by: 

 

_______________________ 

Name: 

Date: 
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6.4.1.2 Manage Item Information 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage Item 

Information 

Able to create a new Item record.   

Able to display error when the field required to create the Item is 

empty. 

  

Able to notify user that the particular Item already exist when user 

enter the same Item Id. 

  

Able to notify user when the Item record has been successfully created.   

Able to view a list of Item record.   

Able to filter the list of Item record.   

Able to edit a particular Item record.   

Able to notify the user when the Item record successfully updated.   

Able to delete a particular Item record.   

Able to show the confirmation message before delete the Item record.   
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Able to notify user that the particular Item record had been removed.   

Sign-off by: 

 

_______________________ 

Name: 

Date: 

 

 

6.4.1.3 Manage Customer Information 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage Customer 

Information 

Able to create a new Customer record.   

Able to display error when the field required to create the Customer 

is empty. 
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Able to notify user that the particular Customer record already exist 

when user enter the same Customer Id. 

  

Able to notify user when the Customer record has been successfully 

created. 

  

Able to view a list of Customer record.   

Able to filter the list of Customer record.   

Able to edit a particular Customer record.   

Able to notify the user when the Customer record successfully 

updated. 

  

Able to delete a particular Customer record.   

Able to show the confirmation message before delete the Customer 

record. 

  

Able to notify user that the particular Customer record had been 

removed. 

  

Sign-off by: 

 

_______________________ 

Name: 

Date: 
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6.4.1.4 Manage Cargo Space Information 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage Cargo  

Space Information 

Able to create a new Cargo Space record.   

Able to display error when the field required to create the Cargo 

Space is empty. 

  

Able to notify user that the particular Cargo Space record already 

exist when user enter the same Cargo Id. 

  

Able to notify user when the Cargo Space record has been 

successfully created. 

  

Able to view a list of Cargo Space record.   

Able to filter the list of Cargo Space record.   

Able to edit a particular Cargo Space record.   
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Able to notify the user when the Cargo Space record successfully 

updated. 

  

Able to delete a particular Cargo Space record.   

Able to show the confirmation message before delete the Cargo 

Space record. 

  

Able to notify user that the particular Cargo Space record had been 

removed. 

  

Sign-off by: 

 

_______________________ 

Name: 

Date: 
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6.4.1.5 Import Data with the Excel File (.csv) 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Import Data with 

the Excel File 

(.csv) 

Able to create a list of Item records at one time.   

Able to create a list of Customer records at one time.   

Able to create a list of D/O records at one time.   

Able to notify user when those records had been successfully created.   

Able to display error when there are missing field in the excel file.   

Able to display error when user import the wrong excel file.   

Able to display error when the data type is invalid.   

Sign-off by: 

_______________________ 

Name: 

Date: 
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6.4.1.6 Route Setting Process 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Route Setting 

Process 

Able to display vehicle on the “Vehicle Selection” section after user 

change the status of the vehicle to become a tick icon which located 

at the “Cargoes Space” screen. 

  

Able to select the vehicle for calculation purpose.   

Able to display error when the field required for the Route Setting 

is empty. 

  

Able to save the Route Settings data.   

Able to notify user when the data has been successfully save.   

Sign-off by: 

_______________________ 

Name: 

Date: 
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6.4.1.7 Route Calculation Process 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Route Calculation 

process 

Able to display list of D/Os which status are still “Pending”.   

Able to filter the list of D/Os after a particular date had been 

selected. 

  

Able to remove a particular D/O from the list of D/Os   

Able to prohibit the calculation process and notify user that there 

are no “Pending” D/O record. 

  

Able to prohibit the calculation process and notify user that there 

are no truck selected. 

  

Able to combine all the D/O which have the same address.   

Able to cluster those addresses into several groups which 

corresponding to the number of truck selected. 
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Able to calculate the shortest route to deliver for each cluster.   

Able to display the result of the calculated route for each cluster 

on the “Smart D/O” tab. 

  

Able to visualize the calculated route with the sequence to deliver 

on the map for each cluster. 

  

Able to displayed those removed D/O   

Sign-off by: 

 

_______________________ 

Name: 

Date: 
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6.4.1.8 Manage Previous Planned Route Record 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage Previous 

Planned Route 

Able to save the calculated route record.   

Able to view a list of previous calculated route record.   

Able to filter the list of calculated route record after a particular date 

had been selected. 

  

Able to view the detail of a particular previous calculated route 

record.  

  

Able to delete a particular previous calculated route record.   

Able to show the confirmation message before delete a particular 

previous calculated route record. 

  

Able to notify user that the particular previous calculated route 

record had been removed. 

  

Sign-off by: 
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_______________________ 

Name: 

Date: 

 

 

6.4.2 User Acceptance Test Case (for Company Admin) 

6.4.2.1 Manage Staff Information 

Name of Tester(s)  

Date Tested  

Testing Start 

Time 

 Testing End 

Time 

 

Test 

Functionality 

Test Description Status Comments 

Manage Staff 

Information 

Able to create a new Staff to access the system and also the 

company’s information. 

  

Able to display error when the field required to create the Staff is 

empty. 
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Able to notify user that the particular account for the staff already 

exist when user enter the same staff id. 

  

Able to notify user when the staff’s account has been successfully 

created. 

  

Able to view a list of Staff record.   

Able to filter the list of Staff record.   

Able to change the status of a particular staff.   

Sign-off by: 

 

_______________________ 

Name: 

Date: 
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CHAPTER 7 

7 CONCLUSIONS AND RECOMMENDATIONS 

This chapter will discuss on how well this Route Optimization System helps Logistic 

Company to solve their daily route planning issues. Besides, limitations of this system 

and also the recommendations to improve it will also be described under this chapter . 

 

7.1 Conclusion 

This system has been developed with a total period of six months, starting from the 

planning phase, analysis phase, design phase, implementation phase until the testing 

phase in the SDLC. 

 

 At the beginning of this project, an interview had been conducted to gather the 

information regarding the overall workflow of the route planning process and also the 

cargoes loading process. The result collected from the interviewee is then finalized and 

transformed to an algorithm. In this iteration of the SDLC, only route optimizer 

algorithm will be involved while the container loading algorithm will be implemented 

in the future.  

 

 After all required information had been collected, the development life cycle 

continues with the design phase. In this phase, several designs which consist of use 

case diagram, system architecture diagram, ERD diagram, data flow diagram and also 

the activity diagram had been generated to have a better understanding on the overall 

flow of the system. By referencing on those designs and requirements, a web-based 

route optimization system had been implemented.  

 

The implemented system is to helps logistic company to arrange their route to 

deliver based on the number of truck/cargo space they owned. This system undergoes 

several steps to suggest the logistic company’s staff an autonomous planned routes 

after the staff had key in all the required data. This system first cluster those addresses 

based on the distance between each location.  The number of clusters that will be 

formed is depending on the number of the trucks that the staff selected. After that, 

system will start to arrange on the sequence of the locations to deliver in order to find 

the most optimal (shortest) route for each cluster. The main feature of this system is to 
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arrange the sequence of locations to deliver and suggest the optimal route for logistic 

company, therefore they no need to struggle on the route planning task.  

 

The completed system for this iteration is then sent for testing. The system 

must pass all those testing which include unit testing, integration testing and also user 

acceptance testing to make sure that all the requirements had been met. 

 

In conclusion, a web-based route optimization system had been delivered at the 

end of the SDLC and all the objectives have been full filled: 

 

 To perform literature reviews on the algorithm for travelling salesman problem, 

vehicle routing problem and container loading problem. 

 To develop an algorithm which is able to optimize the route to deliver compare 

with the previous route that manually planned by manager. 

 To develop a system that is able to show the calculated route on the SMART 

D/O based on defined rules above.  

 

7.2 Limitations and Recommendations for Future Improvement 

Although all objectives which had been set for this project had been achieved, this 

route optimization system still consists of several limitations due to the time constraint. 

The following table shows a list of limitations of the system along with the 

recommendation for future improvement. 

 

Table 7.1 Limitations and Recommendations 

No Limitation Recommendation 

1. The current system is not able to fully 

utilize the volume of the truck/cargo 

space. 

 

Enhance on the currently developed 

algorithm to include the container 

loading algorithm which is able to 

fully utilize the truck and provide 

visualization of the orientation of the 

placement of those cargoes in the 

truck.to the user. 

 

2. The route optimizing algorithm for 

this current system is not involving 

any real-life traffic pattern. 

 

- Perform literature review on the 

route planning algorithm which 

involved historical pattern of the real-

life traffic. 
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- Apply machine learning on the daily 

traffic hence system is able to suggest 

a route which enables driver to avoid 

traffic congestion. 

 

3. The current system has restricted user 

in the way that user is not able to 

make changes on the route after the 

result had been displayed. User may 

need to cancel the current result and 

filter the D/O again to perform a new 

calculation on the route. 

 

- Enable user to set priority on each 

D/O. System will make sure that D/O 

with the higher priority will be 

considered to deliver first comparing 

to others D/O which have the lower 

priority. 

 

- Enable user to add/remove a 

particular D/O on the planned route. 

After an action (add/remove) been 

trigger, the system shall be able to re-

calculate the route instead of 

cancelling the current result. 

 

4.  Current system does not provide a 

feedback feature for the user. 

 

Develop a feedback channel for user 

to comment on the problem they face 

when using this system. 

 

5. The current clustering algorithm is 

not wise enough to evenly cluster 

those D/O that exist. 

 

Perform literature review on other 

clustering methods and make 

improvements on the current 

clustering algorithm. 

 

6. The route optimizer algorithm used 

for this system is genetic algorithm 

and it only can provide an 

approximation solution that is closer 

to the actual result. And sometime the 

result may not be accurate due to the 

characteristic of genetic algorithm – 

randomness. 

 

Perform literature review on other 

route optimize and make 

improvement on the current one or 

add the new algorithm as an 

alternative to the route calculation 

process. 

7. Limitation on the usage of Google 

Maps API. 

Design the algorithm in a way that is 

able to optimize the usage of the API 

or upgrade the usage limit of the 

particular API from Google services. 
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APPENDIX B: Gantt Chart 
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APPENDIX C: Interview Questions 

 

Interview Questions: 

Purpose: 

I am software engineering student from UTAR Sungai Long, currently conducting an 

interview for my final year project titled “Web-Based Route Optimization System For 

Logistic”. The purpose of this interview is to for me to understand and analyze the 

problems that had been faced by most of the logistic company. Your responses are 

voluntary and will be confidential. It is solely for academic purpose. Thank you for 

your cooperation in this interview. 

 

Please answer all the questions below: 

1. Based on your experience, is there any factors that need to be consider when 

arranging the route to deliver? For example, distance between each customers’ 

location, order of the invoice to be sent, or maybe time taken for you drivers to 

travel.  

 

______________________________________________________________

______________________________________________________________ 

 

 

2. Are you familiar with the location and direction of your customer’s address 

without the help of Google Map? If no, do you think that Google Map is helpful 

for you to find out the exact location of your customer? 

 

______________________________________________________________

______________________________________________________________ 

 

 

3. What will you do when there is certain address you are not familiar with during 

arranging the delivery orders (D/Os)? Google Map will not be included for this 

question. 

 

______________________________________________________________

______________________________________________________________ 
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4. Do you believe that there will be alternative routes which are shorter compare 

to what you have been planned? If yes, continue to question 5.  

 

______________________________________________________________ 

______________________________________________________________ 

 

 

5. Have you try to find out this route? If yes, what mechanism or software you 

have been used to find out those routes? If no, why? 

 

______________________________________________________________

______________________________________________________________ 

 

 

6. Based on your opinion, do you think that finding the shortest route to deliver 

is able to reduce fuel cost and travelling cost in the long-term? Other than that 

is there any other benefits that your company will achieved? For example, 

satisfaction of your customer, because those invoice is able to delivery to them 

before they close up their shop. 

 

______________________________________________________________

______________________________________________________________ 

 

 

7. If we are going to develop a system which are able to find the shortest route to 

deliver among your customer’s location what suggestion or advise that you can 

provide? 

    time taken to calculate the shortest route must be short 

    able to detect the daily traffic to avoid the congestion 

    able to automatically select (D/Os) for calculation based on the deadline 

at least able to reduce the total distance to travel by 5 to 10% 

others (please list below) 

______________________________________________________________

______________________________________________________________ 

 

 

8. Do you face problem like yours worker are unable to fit one or two (D/Os) into 

the truck? If yes, what is the root cause of this? 

 

______________________________________________________________

______________________________________________________________ 
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9. As a manager, what will you do to address the problem in question 8? 

 

______________________________________________________________

______________________________________________________________ 

 

 

10. Based on your experience, how many (D/Os) can be fix into the truck at one 

time. 

 

______________________________________________________________

______________________________________________________________ 

 

 

11. Based on your experience, how many percentage you will be given in term of 

utilization the space in the truck? 

 

    51% - 60% 

    61% - 70% 

    71% - 80% 

    81% - 90% 

    above  90% 

 

 

12. What factors that you will be consider in order to utilize the available space 

when loading inventories into the truck? For example: 

- the order of the D/O to be sent 

- volume of the inventories 

- arrangement of the inventories 

 

______________________________________________________________

______________________________________________________________ 

 

 

13. Do you think that having system which are able to calculate and arrange the 

order of placement of inventories in order to fully utilize the space in the truck 

is helpful for you? If yes, how?  For example: 

- able to smooth the overall process of loading inventories into the truck.  

- minimize the overall number of trip to deliver 

 

______________________________________________________________

______________________________________________________________ 
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APPENDIX D: Interview Report 

Interview Report 

Location: Timez Business Hotel 

Date: 7 July 2019 

 

An interview was conducted on 7 July 2019 at Timez Business Hotel which located at 

No. 21, Jalan C180/1, Dataran C180, Kuala Lumpur. The respondent that I conducted 

interview is the manager of Hondail Trading Sdn Bhd named Tan Hooi Theam. 

Hondail Trading Sdn Bhd is a company which involving transportation and delivery 

services in their daily operation. Mr. Tan work with Hondail Trading Sdn Bhd since 

2007 years which has a 12 years’ experience on planning the route to deliver and 

supervise on the cargoes loading process. The goals of this interview are to have a 

better understanding on the overall route planning and cargoes loading process. 

Besides, this interview also help us to identify what is the factors that will affect the 

performance of both route planning and cargoes loading process without the help of 

any existing software. Last, by conducting this interview we can also gathered related 

requirements which will be implemented in the system to meet the objectives of this 

project. 

 

Question 1 

Based on your experience, is there any factors that need to be consider when 

arranging the route to deliver? For example, distance between each customers’ 

location, order of the invoice to be sent, or maybe time taken for you drivers to 

travel.  

 

Basically we will select those D/O which has a close expire date. After those D/Os had 

been selected, we will look at the address of those D/Os and cluster those D/O based 

on their area. The number of cluster will be based on the number of vehicles they own. 

From each cluster of D/Os we will try to plan the shortest route to deliver the cargoes 

to our customers based on their experience. The order of the route to deliver is based 

on the location which has the shortest distance. Which mean if they felt that location 

B has the shortest distance from the starting point compare to others’ location then 

location B will becoming the first address to be deliver. This steps is repeat until all 



365 

 

the D/Os has been arranged into a route. Besides, we will also try to estimate the 

volume of the cargoes that will loaded into the truck. If the particular truck is not able 

to fit into the original planned truck then we will look for others truck which still have 

the available space. The original route may get affected therefore we may need to re-

cluster and re-arrange the route. Another factors that will be considered will be the 

travel time of a particular route. We will try to plan for the route which is able to 

complete within the working hours. 

 

 After got the respond from Mr. Tan I found out that all of the factors that had 

mentioned above is based on their personal experience and their own estimation which 

including the location which has the shortest distance, the volume of the cargoes, and 

the time to deliver. All of them are not reliable because they are not the exact value 

that calculated from a mathematical statement. Although experience sometime may 

give us a good solution but sometime we may also have the possibility to select a high 

cost route. Other than that, I found out that the process for Mr. Tan to plan the route is 

quite logic hence some part of this process will be used as the algorithm of the system 

which is going to implement. In the system those estimation factors will replace by 

mathematical statement with the help of API and algorithm. Therefore a more reliable 

result will be displayed. In conclusion, the distance between those locations, the total 

volume of the cargoes and the time to deliver cargoes will be the factors that may need 

to consider when implementing the system. 

 

Question 2 

Are you familiar with the location and direction of your customer’s address 

without the help of Google Map? If no, do you think that Google Map is helpful 

for you to find out the exact location of your customer? 

 

Not really, I may know some of the address, but some of them I may not exactly know 

their location. Yes, Google Map is very helpful for us to check for a specific location 

before planning the route to deliver. 

 

 This question prove that with the help of Google Map, Mr. Tan is able to find 

out the location of a particular address. Therefore they can have a better planning on 
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their route. In conclusion, a Google Map is able to help them understand where the 

exact location of a particular address is. 

 

Question 3 

What will you do when there is certain address you are not familiar with during 

arranging the delivery orders (D/Os)?  

Here are some examples which provided by Mr. Tan. 

- Having a phone call to ask for the detail of the location 

- Ask description on the location from the salesman who responsible for this 

particular customer 

- Request customer to send their current location through social media 

- Searching for a particular location on the Google Map. 

From the respond, we can clearly saw that the solutions that had been used by Mr. Tan 

to clarify the address which he is not familiar with. Having a phone call or ask for the 

description from the salesman is not effective, this is because both solution may not 

exactly show out the location of the address and there may has the possibility that the 

description provided by the salesman may be wrong. There is also have a high chances 

that the customer did not answer to your phone call when you are planning the route. 

While asking for current location through social media likes WhatsApp and direct 

search on Google Map will be more effective due to the exact location has been shown 

to the people who responsible in arranging the route. Although Google Map is able to 

view the exact location, but it is still ineffective when planning the route. People may 

need to search a particular address one by one on the Google Map before planning for 

the route and it may use up huge amount of time if the address which are going to 

search is many. In conclusion, although Google Map is able to show the exact location 

of a particular address but it is unable to speed up the planning process. Therefore, a 

system which is able to check the locations of the customer and can handle the route 

planning process will be a great asset for those company who involving daily operation 

which is similar with Hondai Trading Sdn Bhd. 
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Question 4 

Do you believe that there will be alternative routes which are more shorter 

compare to what you have been planned? If yes, continue to question 5.  

Yes, I believed that there may have alternative route which is shorter than what I had 

planned. 

 

Question 5 

Have you try to find out this route? If yes, what mechanism or software you have 

been used to find out those routes? If no, why? 

Yes, through daily experience by discovering those alternative route during driving on 

the route and using apps like Waze to travel through the route. 

 

Question 6 

Based on your opinion, do you think that finding the shortest route to deliver is 

able to reduce fuel cost and travelling cost in the long-term? Other than that is 

there any other benefits that your company will achieved? For example, 

satisfaction of your customer, because those invoice is able to delivery to them 

before they close up their shop. 

Yes. The other benefits are may have the chance to continue for second trip, increase 

on customer satisfaction because customer is able to receive their inventories before 

they close up their shop. From the answer given by Mr. Tan we know that finding the 

shortest path to deliver can bring several benefits such as reduce fuel cost and 

travelling cost, increase customer satisfaction and able to increase company profit due 

to there has the chance to planned for second route trip. In conclusion, system which 

is able to calculate for the shortest route to deliver will brings benefit to those 

transportation and delivery services company. 
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Questions 7 

If we are going to develop a system which are able to find the shortest route to 

deliver among your customer’s location what suggestion or advise that you can 

provide? 

    time taken to calculate the shortest route must be short 

    able to detect the daily traffic to avoid the congestion 

    able to automatically select (D/Os) for calculation based on the deadline  

at least able to reduce the total distance to travel by 5 to 10% 

others (please list below) 

 Mr. Tan select all of the features which has been listed on the questions and provide 

extra suggestions like the system should be able to clustering the location of the 

customer based on the area they stay. Besides, the system should be able to plan the 

route to deliver based on the working hour of their customers and it is good if the 

system is able to keep track of the particular truck and let the customers and company’s 

manager to know where is the current location of the truck and when will the truck 

arrive the next stopping point. Due to time constraint several features may be included 

in this project while others like detect the daily traffic to avoid the congestion, plan the 

route based on the working hour of customers and keep track of a particular truck in 

order to increase the transparency of the route will be considered on the future plan. In 

conclusion, features like time taken to calculate the route should fall within a 

reasonable time, able to planned the route based on the D/O’s expire date, reduce the 

total distance to travel by 5% to 10% compare to the one that planned by people based 

on their experience and clustering those locations based on the area their shop is 

located will be implemented in this web-based route optimization system to achieve 

the objective of this project. 

 

Question 8 

Do you face problem like yours worker are unable to fit one or two (D/Os) into 

the truck? If yes, what is the root cause of this? 

Yes. The main cause are due to a wrong estimation on the total volume of the cargoes 

that can be fit into the particular truck and the orientation of the cargoes that loaded 

into the truck is unable to fully utilize the space of the truck. 
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Based on the respond given by Mr. Tan we are able to know that human 

estimation may give a wrong instruction when performing a task and human is unable 

to solve those NP-hard problem (bin packing problem in this situation) if we are just 

relied on our personal experience on performing a task. Human is unable to perform 

complex visualization and calculation due to limitation of memory and processing 

power of our brain. In conclusion, to optimize the available space in the truck, we may 

need to perform a complex calculation by comparing on different combination of the 

orientation of the cargoes in the truck and at the same time keep track on the total 

volume of the cargoes and volume of the truck, human brain is not able to solve this 

problem hence a software system with predefined rules will be used to replace human 

in performing the optimization task on cargoes loading process. 

 

Question 9 

As a manager, what will you do to address the problem in question 8? 

First we will try to partially unload the cargoes then rearrange the orientation of the 

cargoes in the truck, if those inventories still could not fit into the truck then we will 

place the particular D/O to another available truck, if there is no other available truck 

then D/O which is not that urgent will be remove from the original route and place on 

the next day’s schedule. 

 Based on the above responds we are able to know that the solution to solve the 

problem in question 8 is quite troublesome and it is ineffective due to the process may 

spent a lot of time to trial and error on different solutions given. How if we are able to 

know how many D/O can be fit into the truck and also how if we are able to know all 

the orientation of the placement of the cargoes in the truck before we start to load 

inventories into the vehicle. It is effective due to we are able to know whether 

inventories of the D/O in a particular route that had been planned can fit into the 

vehicle or not. In conclusion, a system which is able to handle the optimization of the 

available space of the truck is able to smooth and speed up the cargo loading process. 

 

Question 10 

Based on your experience, how many (D/Os) can be fix into the truck at one time. 

Depend on the quantity of the cargoes in the D/O. Basically each truck will be fit with 

max 20 D/O. 
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Question 11 

Based on your experience, how many percentage you will be given in term of 

utilization the space in the truck? 

 

    51% - 60% 

    61% - 70% 

    71% - 80% 

    81% - 90% 

    above  90% 

 

Question 12 

What factors that you will be consider in order to utilize the available space when 

loading inventories into the truck? For example: 

- the order of the D/O to be sent 

- volume of the inventories 

- arrangement of the inventories 

Besides from the above three factors which has been listed, Mr. Tan provided another 

three factors that may need to be consider which are the total weight of the cargoes 

that can be fit into the truck, the volume of the particular truck and the weight of the 

particular truck. In conclusion, those six factors will be consider in the algorithm in 

order to maximize the available space of the truck. 

 

Question 13 

Do you think that having system which are able to calculate and arrange the order 

of placement of inventories in order to fully utilize the space in the truck is helpful 

for you? If yes, how?  For example: 

- able to smooth the overall process of loading inventories into the truck.  

- minimize the overall number of trip to deliver 

Yes. The system can help us to smooth the overall process of cargoes loading, 

minimize the overall number of trip, inexperience worker is able to load the cargoes 

into the truck by following the orientation of cargoes which has been calculated by the 

system hence they will not worry about  whether the cargoes can be fit into the truck 

or not. Last, it is able to increase the profit per truck due to each truck is fully maximize. 

From the above respond, we can make a conclusion that system which is able to 
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maximize the available space in the truck will bring benefits to those shipment related 

company. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



372 

 

Appendix E: Use Case Diagram and Use Case Description before revised. 
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Use Case Name: Maximize the capacity of truck 

 

ID: 004

  

Importance Level:  

High 

Primary Actor: Logistic Company’s Staff Use Case Type: Detailed, Essential 

Stakeholders and Interests:  

Logistic Company’s Staff – Staff wants to find the optimal route to deliver cargoes and at the 

same time maximize the capacity in the truck. 

Brief Description:  

This use case describe how company’s staff maximize the capacity of the truck.  

Trigger: Staff click on the “Start Calculate” button which located at the Result tab bar. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: - 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “Calculate the optimal route”. 

2. System search for the combination of orientation of cargoes which is able to 

maximize the capacity of truck. 

 

SubFlows: 

Not Applicable. 

Alternate/Exceptional Flows: 

Not Applicable 
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Use Case Name: View the visualization of the 

orientation of inventories in truck 

 

ID: 006

  

Importance Level:  

High 

Primary Actor: Logistic Company’s Staff Use Case Type: Detailed, Essential 

Stakeholders and Interests:  

Logistic Company’s Staff – Staff wants to view the result of truck optimization. 

Brief Description:  

This use case describe how the system show the result of visualization of the orientation of 

inventories in the truck. 

Trigger: Staff click on the “Start Calculate” button on the “Result” tab. 

Relationships: 

 Association: Logistic Company’s Staff 

 Include: Calculate the optimal route. 

 Extend: -  

 Generalization:  - 

Normal Flow of Events: 

1. Perform use case “Calculate the optimal route”. 

2. Click on the “truck” icon which located at the bottom right corner of the map. 

3. System show the orientation of the cargoes in the truck. 

SubFlows: 

Not Applicable. 

Alternate/Exceptional Flows: 

Not Applicable 
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Appendix F: Results of User Acceptance Testing 
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