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Abstract 

‘SCHUPUB TECHNIK’ private limited is one of the leading engineering service 

providers in Sri Lanka which undertakes a vast range of metal fabrication projects 

from both the government and private sector organizations. Engineering projects being 

the organization’s heart, the company’s project operations are managed using a manual 

paper based approach. Due to the drawbacks of this manual process such as lack of 

coordination between departments, lack of centralized control and the difficulty to 

keep track of the status of work, the company hopes to move to a computerized 

solution in search of a way to make project operations more efficient and effective.   

The proposed web based system is built with the aim to overcome the mentioned 

drawbacks and make the organization’s project operations more effective and efficient. 

The scope of the system consists of tender management, production management, 

project employee management, purchasing and supplier management, customer 

management, expenses and finance management, inventory management, transport and 

vehicle management, user management and notification management. 

The system was developed using object oriented programing principles where the 

system was designed using the Unified Modeling Language (UML). The programing 

languages used were PHP (for server side scripting) and JAVA. (for the development 

of the Android application) HTML and CSS were used for designing the user 

interfaces of the web based system. Apache was used as the web server and the 

database was developed using MySQL. The tools used were Net Beans 8.1 Integrated 

Development Environment and Android Studio Integrated Development Environment 

(for the mobile component). 

The Web Based Project Operations Management System was successfully 

implemented in SCHAUPUB TECHNIK private limited and received numerous 

positive feedbacks from the management and the employees of the organization 

mentioning how the system improved their daily operations related to the engineering 

projects and how it improved the productivity of employees in the organization. 
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CHAPTER 1 - INTRODUCTION 

1.1 Introduction 

Managing operations of an engineering project is one of the most challenging tasks 

that any engineering company has to face, involving a number of tasks and hundreds 

of employees working on them. A project can often be described as a series of tasks 

which need to be completed in order to reach a specific outcome [1]. Therefore, 

engineering organizations have to put in a significant effort to manage these tasks to 

ensure successful completion of projects. 

Most engineering companies in the country still use a manual paper based approach for 

managing their project operations. SCHAUPUB TECKNIK (private) Limited is of no 

difference to the most of the organizations as they too use a manual paper-based 

approach to manage their project related operations. This approach causes redundancy 

of data and introduces several bottlenecks in their operations which lead to losing their 

customer loyalty and makes it impossible to be among the front runners in this largely 

competitive industry.  

1.2 Motivation for the Project 

SCHAUPUB TECHNIK (private) limited, located in Attidiya, Dehiwala Sri Lanka is 

one of the leading engineering service providers in the country, which has undertaken 

a various range of metal fabrication projects. The organization is well experienced 

having being in the industry for the past ten years receiving projects from both the 

government and the private sector. 

The projects that the organization undertake may require in-house production or 

located in remote locations and it is important for them to ensure that organizational 

resources such as employees, supplies received and etc. are efficiently and effectively 

distributed  and used for projects. 
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In addition to the above mentioned, from the time a tender notice is recognized and 

approved for bidding, until the entire project tasks are completed with necessary 

payments received and a gate pass is issued; the entire process is managed using a 

paper based approach.  

The above mentioned manual process had several drawbacks which can be listed as 

follows: 

 Lack of centralized control over the documents and processes. 

 Difficulty to track the progress and the current status of a task. 

 Difficulty of coordination between several departments. 

 Difficulty of assigning employees to project in a productive way. 

 Unavailability of timely information to make business critical decisions. 

 High time consumption to prepare project related financial reports. 

 Time consuming approval process. 

 Difficulty to measure the costs related to each task of a project. 

 Impossible to track the location of vehicles assigned to trips in real-time. 

 Difficulty of scheduling vehicle trips to sites and tracking the location of a 

vehicle during a trip. 

 Difficulty to enforce supplier selection criteria for purchasing.  

The above listed factors have also made the organization management consider 

moving to a computerized web based solution that can remove the bottlenecks and re-

engineer their business process expecting to give them a massive competitive 

advantage. 

1.3 Objectives of the Project 

The major purpose of developing this project operations management system is to 

provide the organization with a complete solution that will solve the mentioned 

organization problems related to the current manual process in an efficient and an 

effective manner. 

The objectives that the system aims to achieve are as follows: 
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 Increase the efficiency of the project operations by reducing time to get 

approval for critical decisions when directors are away. 

 Introducing a centralized storage of information by using a web based 

approach. 

 Enable the ability to keep track of the deadlines, project budget and production 

status. 

 Reduces fraud by enabling the ability to view project related expenses and 

ensuring that each expense is approved by a higher authority before payments 

are made. 

 Ensuring that project operations are carried out according to the organizations 

quality management plan (ISO 9001:2015). 

 Re-engineer the way employees are assigned for projects to improve the 

productivity of the workforce and to reduce resource wastage.  

 Make information available in a timely manner for necessary organizational 

reports. 

 Ensure that the selection criteria are enforced when selecting suppliers for 

purchasing. 

1.4 Scope of the Project 

Based on the requirements gathered from the client, scope of the project ‘Web based 

Project Operations Management System’ can be divided into the following categories: 

 Tender Management 

Maintain the details relevant to tenders that the organization has agreed to bid. Must 

keep track of the tender meetings and notify when they are being approached. 

 Production Management 

The system should maintain details related to the production process such as general 

project details and task details. 

 Employee Management 

Manage the employee assignment to projects in an effective and a productive manner. 
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 Purchasing Management 

Manage the purchasing of goods for a project in an effective way preventing bottle 

necks and fraud associated with the purchasing process and bringing in transparency to 

the process.  

 Inventory Management 

Keeps track of the company’s inventory details and ensures that inventory items are 

appropriately assigned for projects.  

 Transport Management 

Maintain vehicle details, transport schedules, track vehicle locations and maintenance 

schedules of vehicles. 

 Expense Management 

Ensures those general project expense requests are coming from the project supervisor, 

manages expense request history and manages the approval process for expenses. 

 Finance Management 

Manages the finance details of a project such as adding the payment scheme for the 

customers, notify on the due dates, managing supplier invoice payments, making 

payments related to expenses. Generate project reports and perform analysis. 

 User Management 

Manages the user of the web- based solution based on the roles they perform in the 

organization. 

 Security and Backup Management 

Ensure non–repudiation and the back-up of database containing critical business data. 
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1.5 Structure of the Dissertation 

The purpose of this dissertation is to provide a clear understanding of the web based 

project operations management system developed for SCHAUPUB TECHNIK 

(private) Limited. This includes the following chapters. 

Chapter 02: Analysis 

This chapter focuses on explaining about the existing manual process, the fact 

gathering techniques used, a review on the existing systems similar to the system being 

developed, functional and non-functional requirements of the developed system, 

number of identified users and the selected methodology for developing the system. 

Chapter 03: Design 

The chapter describes the design strategies used, the development platform, choice of 

system software, design patterns used to solve the requirements, the system design, 

database design and the designs of major user interfaces.  

Chapter 04: Implementation 

The ‘Implementation’ chapter explains the interaction between modules, description of 

major codes and reusable components of the system, the implementation environment.  

Chapter 05: Evaluation  

This chapter provides a description explains the test plan used to verify and validate 

the system, methods of testing and the test cases and the process of obtaining client 

feedback to evaluate the success of the system. 

Chapter 06: Conclusion 

This chapter provides a critical evaluation of the system and possible suggestions for 

future modifications. 
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CHAPTER 2 – ANALYSIS 

2.1 Introduction 

Software analysis can be considered as the most crucial stage in software development 

as it forms the foundation for successful software. More broadly analysis of software 

can be considered as a general methodology that takes all situations into account to 

determine the best way to accomplish current and future needs [2].  

This chapter provides an analysis of the project describing the fact gathering 

techniques used, the manual process that the organization currently uses in managing 

project operations, a review of existing similar solutions used in the industry, the 

functional and non-functional requirements expected and finally the development 

methodology used for the development process. 

2.2 Fact Gathering Techniques 

When it comes to the analysis phase, fact gathering is yet another important step. 

Several methods can be used for fact gathering and certain factors must be considered 

when selecting appropriate fact gathering techniques. 

2.2.1 Factors to Consider when Selecting Fact Gathering Techniques 

 The type of information you wish to collect. 

 The position and the personality types of people you have to gather data from. 

 The environment of the organization.  

2.2.2 Selected Fact Gathering techniques and purpose 

Taking the above factors and the intense work environment of ‘SCHAUPUB 

TECHNIK’ into consideration, four fact gathering techniques were used which are 

namely questionnaires, on-site observations, interviews and existing document and 

sample reviews. An illustration of how these methods were used is shown in Table 2.1. 
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Targeted Group Fact Gathering Method Reasons to use the Method 

Organization Directors 
Interviews (structured and 

open-ended) 

Encourages feedback and 

suggestions 

Accountant 
Interviews (structured and 

open-ended) 
Require descriptive answers 

Operational Employees On-site observations 
To better understand the 

actual operational process 

Operational Employees Questionnaires 

Large group of people and 

intense work environment 

causing time limitations in 

data gathering. 

 

Table 2.1: Fact Gathering Techniques Used Based on Targeted Group 

In addition to the above mentioned fact gathering methods, reviewing of existing 

documents and samples of forms was used as a fact gathering method. The purpose of 

using this method was to get an idea on the existing document formats, necessary 

report fields and the document flow of certain critical documents. Some examples of 

documents reviewed are listed below: 

 Material Requisition Notes. 

 Supplier Purchase Orders. 

 Supplier Invoices. 

The mentioned factor gathering techniques which were used served its purpose 

effectively as it helped to understand the business process of the existing system, 

vulnerabilities of the existing system and requirements for the web based system. 
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2.3 Existing Manual Process of Managing Project Operations 

The organization’s existing manual process of managing project operations can be 

described using the use-case diagram presented in Figure 2.1.  

 

Figure 2.1: Use Case Diagram for Existing Manual Process 

2.3.1 Managing Tenders 

Most of SCAUPUB TECHNIK’s projects are received by bidding for tenders. 

However the organization does not currently have systematic process for managing it. 

The process is managed by the directors themselves where they go through the tender 

advertisements themselves and select suitable tenders for biding and stored manually.  

This process introduces the following drawbacks: 
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 This is a time consuming process as the organization has only three directors in 

the board and it causes a massive waste of time and may cause loss of business 

opportunities as there is a chance of missing out on potential tenders. 

 Since tender meetings are noted down manually, tender meetings may be 

forgotten and not attended as there is no formal notification process. 

2.3.2 Managing Production 

A manual file based approach is used for maintaining production details such as 

budget, schedules and task lists and schedules. 

This process introduces the following drawbacks: 

 The difficulty of tracking the progress of the project (which task is the project 

currently on?) 

 Difficulty to track the sunk cost of the project and compare it against the 

budget. 

 Requires contacting accounts department to know about customer payment 

status before issuing the gate pass since there is no centralized storage.  

2.3.3 Managing Purchasing 

A manual process is used to manage the purchasing process which includes requesting 

items from stores, assigning inventory, managing and selecting suppliers, sending 

purchase orders and storing invoice details and making payments and managing 

inventory. 

This process introduces the following drawbacks: 

 Can cause conflict of interest when it comes to selecting suppliers for 

purchasing items at the expense of the organization. 

 Difficult to track how inventory was allocated to the projects. This may cause 

financial loss through fraud. 
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 Difficult to evaluate supplier performances when deciding on future contracts 

with them. 

2.3.4 Worker Management 

For managing workers, the organization uses a manual process where worker details 

are kept on files and also uses a manual process when it comes to assigning employees 

for project and measuring employee performance. 

This process introduces the following drawbacks: 

 May cause impractical assigning of employees such as assigning the same 

employee to two geographically distant projects at the same time. 

 Difficulty to have reliable information when assigning the most ideal worker to 

the project need. 

 Difficulty to evaluate worker performances and how much the employee costs 

bears on the overall cost of the project. 

2.3.5 Transport Management 

The organization has vehicles belonging to various categories, the management of 

vehicle details, maintenance schedules, scheduling transport and assigning drivers and 

vehicles to trips and keeping track of fuel for vehicles are all done manually. 

This process has the following drawbacks: 

 Inability to track the location of a vehicle without having to contact the driver. 

 Lack of Notification on the maintenance dates causing to miss out on allocated 

maintenance dates by a third party. 

 Lack of efficient tracking on fuel giving the opportunity for financial fraud. 

 System lacking an efficient way to assigning drivers that may lead to harmful 

circumstances such as legal action and accidents.   
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2.3.6 Finance Management 

The organizations financial management is organized and carried out using manual 

processes. These processes include making payment for suppliers, approval of 

expenses. Keeping track of customer payments and various other costs associated with 

a project. 

Some drawbacks of this manual financial management process can be listed as 

follows:  

 Difficulty to track the financial status of a project. Since projects involve 

significant financial outflows it is difficult to track them to take corrective 

action and increase the profit of the organization. 

 Difficulty to track the customer overdue payments. 

 Difficulty to calculate the total payable for a supplier for multiple projects 

when making payments. 

 Unavailability of a systematic process to notify on pending payments. 

 Difficulty to track the distribution of costs across various project tasks. 

2.4 Literature Review of Existing Software 

In this vastly competitive engineering industry most of the organizations still use 

manual processes while some of the organizations have started to automate their 

business processes, due to this rising demand on automated systems; many software 

vendors have come up with software that helps many engineering ERP companies to 

improve their efficiency. Two such software in the industry is been described below. 

2.4.1 NAVBUILD 

NAVBUILD is built on top of Microsoft Dynamics NAV which provides a complete 

solution for project-centric business requirements [3]. 

NAVBUID built by Cetas Information Technology private limited provides services 

such as tendering to project completion, handling project billing, view project 
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progress, customer relationship management and etc. A user interface of NAVBILD is 

presented in Figure 2.2: 

 

Figure 2.2: NAVBUILD 

Although NAVBUID provides many functionalities and modules that can be used by 

SCAUPUB TECHNIK it is not capable of providing the optimum   to the organization 

due to the following reasons: 

1. NAVBUILD does not incorporate a transport management module, the 

organization has projects which are carried out at remote sites and as a result 

the transport costs of employees and material is extensive and can represent a 

significant part of the project costs. Therefore not being able to represent these 

costs and schedule transport can lead to inadequate estimates. 

 

2. SCHAUPUB TECHNIK assigns workers to tasks and not directly to the project 

as a whole and uses the worker residence location as a criterion when 

assigning. This could result in gaining significant cost savings and performance 

gains. Since this is a unique requirement and is not supported by NAVBUILD.  

 

The proposed system in the other hand is capable of addressing these situations in the 

following ways: 

1. The proposed system contains a transport management module which is 

capable of scheduling transport as well as keeping track of costs related to 
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transport such as fuel management and location tracking. Therefore the system 

will be capable of representing total project costs more accurately.  

 

2. The proposed system assigns workers to project tasks and not to a project as 

whole. This will be able to show the availability of employees more accurately 

and assign workers to projects in more productive ways.   

 

2.4.2 GLOVIA G2 

GLOVIA G2 is another project management ERP used by many organizations and 

focuses on increased on–time project completion and controlling project costs. A user 

interface of GLOVIA G2 is presented in Figure 2.3: 

 

Figure 2.3: GLOVIA 2 Project Management ERP 

Although, GLOVIA G2 is used by engineering organizations, it does not suit 

SCHAUPUB TECHNIK as it does not support employee assigning for projects, as a 

result it cannot be used for the company as employee costs has a significant impact on 

overall project cost and not been able to represent it can affect the organization 

negatively. 

The proposed system for the organization can be selected over GLOVIA G2 as it is 

containing an employee module which facilitates the assigning of employees and 

shows the costs the organization had to bear on employees for each project.    
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2.5 Requirements for the New System 

2.5.1 Functional Requirements 

Functional Requirements of the Project Operations Management System as follows: 

Based on the results obtained from the requirements gathering process, system users 

can be categorized into following roles for their daily operations: 

1. Director (Administrator). 

2. Purchasing Manager. 

3. Workshop Manager. 

4. Transport Manager. 

5. Accountant. 

6. Stock Keeper. 

7. Data Entry Clerk. 

8. Project Supervisor. 

9. Client Coordinator (External to the organization). 

The above mentioned system users will interact with the following modules and the 

requirement for each can be described as follows: 

 Tender Management 

o Any user of the system must have the ability to upload tender 

information such as a tender notice. 

o Directors should be notified when a tender notice is uploaded and go 

through the information and approve or disapprove for biding. 

o Once a tender is uploaded the DEC (Data Entry Clerks) should be 

notified to add tender meetings and the workshop manager should be 

notified to upload the relevant estimates. 

o The directors and the workshop managers should be able to view the 

status of a tender at any given time. 

o The directors should be notified about schedule tender meeting dates as 

they approach.   
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o Directors should be able to add the final status of the tender indicating 

whether the tender was approved or not.  

o Should notify the directors and managers to open a job card. 

 

 Production Management 

o A director of the organization or a project manager should have the 

ability to add a new project which is received directly or through a 

tender.  

o Once a job card is issued the WSM or the Project manager should have 

the ability to enter the task schedule. 

o A director or a WSM should have the ability to view the project 

information at any given time. 

o A director should be notified when a task schedule is uploaded and 

approve or request changes and add notes. 

o The organization’s project supervisor and the client coordinator should 

be able to add inspection status to a project. 

o Directors should be able to view the timely status of the project 

including the amount of work done, money spent, time remaining and 

the payments received. 

o A director should have the ability to issue a gate pass to release the 

deliverable to the client. 

o A director should have the ability to drop a project. 

 

 Purchasing Management 

o The assigned supervisor or the project manager can create a material 

requisition note to request items for the production process. 

o The mentioned users must have the ability to view the previous 

requisition notes. 

o The Data entry clerk or higher authority should have the ability to enter 

supplier details and the relevant product categories they supply. 

o The added requisition note must be approved by the purchasing 

manager or a director before inventory or a supplier is assigned. 
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o Purchasing manager must have the ability to rate supplier performance 

based on price, quality of items, delivery, credit facility and 

warranty period. The evaluation criteria is shown in Table 2.2: 

Category Evaluation Criteria Assigned Values 

Price 

Below the Market Price 05 

Market Price 04 

Over the Market Price 00 

Quality 

Good 05 

Acceptable Level 04 

Poor 00 

Delivery 

On Time 05 

One day delay  04 

Over one day delay 00 

Credit Facility 

From one month to 45 days 

or more 
05 

From two weeks to one 

month 
04 

No credit period 00 

Warranty Period 

Over 1 year period 05 

1 year 04 

Below one year 00 

 

Table 2.2: Evaluation Criteria and Values for Supplier Performance 

o The purchasing manager must have the ability to select suppliers to 

provide items and material. 
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o The suppliers should be selected based on their previous performance 

evaluated using the above mentioned criteria.  

o The purchasing manager should have the ability to send purchase orders 

to selected suppliers. 

o The data entry clerk or other authorized users should have the ability to 

add supplier invoices and send them for payment. 

o View Supplier performance and create the supplier list to work in the 

next year. 

 

 Inventory Management 

o The stock-keeper or the data entry clerk should add new items to the 

stock /update stock details. 

o The stock keeper should have the ability to add new item categories/ 

sub categories. 

o View the availability of items in the stock and assign them to material 

requisition notes. 

o Mark inspection status of items received from suppliers. 

 Worker /Employee Management 

o The data entry clerk or human resource manager should be able to enter 

the relevant details of employees. 

o The project manager or supervisor must have the ability to assign 

employees to the project tasks. 

o The following factors need to be considered when assigning workers to 

the project: 

1. The worker category such as welder, mechanic, plumber and 

etc. 

2. The worker’s past experience. 

o The project manager or other authorized person should have the ability 

to get an at a glance view of the number of employees of each category 

assigned to a task. 
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o The supervisor should have the ability to enter worker task sheet 

information to quantify the contribution of a worker to a task and 

thereby use it to evaluate the worker cost on a given task. 

 

 Transport Management 

o The transport manager must have the ability to schedule transport for 

various trips. 

o The transport manager should have the ability to cancel transport. 

o The transport manager must have the ability to assign vehicles and 

drivers for trips. 

o The data entry clerk must have the ability to add maintenance dates for 

vehicles. 

o Relevant authorities should be notified when maintenance dates are 

approaching. 

o Transport manager should have the ability to track the location of a 

vehicle which has been scheduled for a trip to ensure they are on 

course.   

 

 Expense Management 

o The project supervisor should have the ability to make request for 

expenses such as lodging, beverages and etc. 

o A project manager or higher authority should have the ability to 

approve /disapprove the expense requests. 

o  The supervisor should have the ability to refund the balance through 

the system. 

o The project manager or higher authority should be able to view the 

expense request history and the status of requests.  

 

 Customer Management 

o The data entry clerk or any other authorized authority should have the 

ability enter new customers to the system  and modify the entered 

details appropriately. 

o The customer’s registered coordinator details should be maintained. 
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o The directors should have the ability to see the number of completed 

and incomplete projects with the customer and the total income gained 

through a specific customer.  

o The directors should have the ability to add notes regarding a customer 

for future reference. 

 

 User Management 

o The system should facilitate the adding, assigning privileges and 

removal of internal users of the system. 

o Assign the users to roles and customizing privileges based on the user’s 

nature of work. 

o The adding of external users such as client coordinator accounts. 

o The ability to view the status of each user (both internal and external).  

 

 Finance Management 

o The authorized user (Accountant) should be able view all the approved 

payment requests. 

o The ability to add payment details for approved expenses and invoices 

such as the check number, amount and etc. 

o Should have the ability to make a single payment to multiple pending 

payments distributed across multiple projects belonging to a single 

supplier. 

o Add the agreed customer payment scheme. 

o The accountant should be notified when customer payments are 

overdue. 

o The ability to view the distribution of organizational costs within a 

given project such as the worker costs distributed across multiple tasks 

of a project.  

o Perform debtor analysis.  

2.5.2 Non – Functional Requirements 

Non-functional requirements are not directly concerned with the major operations or 

objectives of the system, but it essential to ensure the smooth and successful usage of 
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the system. The non-functional requirements for the new system can be listed as 

below: 

 Response and Processing Time 

o The users should have the ability to perform their operations efficiently 

using the system, without unnecessary delays and slow response times. 

o For example the vehicle tracking requires efficient and fast 

performance as the vehicle locations are tracked in real time, 

inefficiency in these operations may make it difficult to get the 

optimum use of such functionality. 

 

 Usability 

o The software should be easy to understand and use by the employees of 

the organization. The software is expected to be used by non IT users; 

therefore the interface of the system should be self-explanatory and 

provide adequate navigation capabilities. 

 

 Reliability  and Accuracy 

o Software should be free from failure once it is been put into operational 

use. 

o The data entered to the system should be accurate and reliable. 

o The outputs generated of the system including reports and displayed 

information should be accurate and up to date as they are used in 

making critical business decisions. 

o System’s reliability is specifically important in making financial 

transactions using the system.  

 Portability 

o The software should be capable of operating in different environments 

such as mobile operating systems, different PC operating systems as it 

is accessed by users from different locations such as engineering sites 

using different operating systems by the directors and project 

supervisors. 

 Maintainability 
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o It should be possible to do future modifications to the system with 

relevant ease. 

2.6 Pre-requisites for Project Success 

 Opportunity to have adequate amount of meetings with the client to clarify on 

interfaces and other designs. 

 Client’s ability to understand the effect of design decisions of the system. 

 Ability to come up with the optimum design for the system (both system and 

database).  

 Excellent competency on relevant technologies needed for development. 

 Test cases established prior to implementation. 

2.7 Selected Methodology for Development (Rational Unified 

Process) 

The ‘Rational Unified Process’ (RUP) was chosen as the methodology to develop the 

project and it can be described as follows: 

Rational Unified Process can be described as an architecture centric, incremental and 

iterative software development model, which can be used as a framework for object-

oriented software engineering using UML and focused on the production of high 

quality software within a predictable schedule.  

The iterative nature of RUP has a significant role to play in mitigating the risks 

associated with a software development project [4]. 

The model can be described using four main phases: 

1. Inception.  

2. Elaboration. 

3. Construction. 

4. Transition. 
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An illustration of the RUP methodology is shown in Figure 2.4: 

 

Figure 2.4: The RUP model intensity of workflows through phases 

Inception Phase 

This phase includes the planning activities and the communication with the clients. 

This helps in establishing the business requirements and the initial structure of the 

system. 

Elaboration Phase 

Elaboration phase encompasses the planning and modeling activities and expands the 

primary use-cases which were developed in the inception phase. This phase also 

expands the architectural view of the software. 

Construction Phase 

Construction phase focuses on the development of components of the system to ensure 

that each use-case is operational for end-users. Unit tests and test cases are also 

developed and executed for each component. After the unit tests are carried out, 

integration tests and acceptance testing take place. 
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Transition Phase 

Transition phase encompasses the later stages of the generic construction activity and 

also the early stages of the generic deployment activity. The necessary support 

information is created in this phase such as user manual, installation manual etc. A 

usable software release is the output of this stage. 

 Reasons to Choose Rational Unified Process as the Methodology. 

As mentioned above the iterative and incremental nature of this model has enabled 

frequent demonstrations to the client which is contradictory to the waterfall model 

where customer involvement is less. The focus on a narrow set of use-cases at a time is 

also facilitated by the RUP model. Both these factors have a significant impact on 

improving the quality of the software. 

The ease of integration is another factor that was considered in selecting RUP over 

other process models such as throw away prototyping. The process of integration takes 

place throughout development and will not result in additional time allocation for 

integrating functions and modules.  

UML diagrams are been well utilized by the Rational Unified Process, therefore by 

using this methodology it would be easier to bring future modifications to the system 

relatively easily as UML diagrams could  be used to get an understanding about the 

system.  
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CHAPTER 3 - DESIGN 

3.1 Introduction 

For any software project, the software design stage is a crucial stage which determines 

the quality and the success of the software. The design stage transforms the 

requirements identified in the software analysis phase into meaningful engineering 

representations by defining methods, objects and the overall architecture of the 

software. 

The aim of this chapter is to describe and justify the design strategies used, explain the 

overall design of the system including the system structure, the database structure and 

the user interfaces of the system. 

3.2 Alternate Solutions 

The alternative solutions for the web based project operations management system can 

be a stand-alone desktop application or using open source components to build the 

system. 

3.2.1 Stand–Alone software Solution 

A stand- alone software can be described as a software that does not require a network 

connection to function. These systems operate on a single personal computer.    

Benefits and drawbacks that a stand-alone solution will introduce to the organization: 

Advantages: 

 More secure as the organization only have to protect a single personal 

computer. 

 Less cost. 



 

25 

 

Drawbacks 

 The system’s users are expected to be located in different geographical 

locations such as engineering sites therefore a stand-alone system will simply 

exclude such users from using the system. 

 Difficulty of integrating with mobile technology such as android. The software 

would require interaction from users in remote locations such as coordinators. 

Some of the business decisions may require authorization from directors who 

may not have access to a pc at a given time and the system may be accessed via 

a mobile. Therefore implementing a stand-alone system would make such 

functionality impossible. 

 

3.2.2 Web Based Software System 

A web- based system can be considered as a solution which has utilized a client server 

architecture, where the application and the database is stored on the server located on 

the internet. Clients are facilitated to access the server using a web browser. 

Advantages 

 Using this approach does away with the drawbacks of using a stand-alone 

software system, as a web based system can be accessed from remote locations. 

 Could easily be integrated with mobile technology such as android. 

Disadvantages 

 Additional security measures can introduce greater costs (tunneling). 

 Security issues in allowing users to access the system from remote locations.  

The facts furnished above shows why a web based solution is the optimum solution to 

the project operations management system as it has provided room for greater 

functionality and availability of the system. 
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3.3 Design Strategies 

The following design strategies were considered when developing the system. 

 Develop from scratch using object-oriented methodology.  

 Use of Open - Source code. 

The benefits and drawbacks of the above mentioned methodologies can be described 

as shown in Table 3.1: 

Developing from the scratch Develop using open source components 

Can be developed to meet the requirements 

precisely with relative ease. 

Requires extra effort to understand and 

change the components to meet the stated 

requirements. 

Promotes the development of highly cohesive 

and loosely coupled modules. This would 

give more control to the developer over the 

functionality of modules. 

Adding new modules can introduce certain 

interoperability issues with the existing open-

source modules which could be difficult to 

solve. 

Since no purchases are required from third 

parties, can be considered as a cost efficient 

solution. 

Some OS components may only provide a 

limited set of functionalities free and may 

charge a considerable fee for other 

functionalities. 

Consumes more time to develop the overall 

software. 

System can be developed in less time. 

 

Table 3.1: Comparison of Developing form Scratch Versus Using Open Source Components 

Taking the above factors into consideration, developing from the scratch using object 

oriented methodology was selected as the suitable design strategy to carry out the 

development of the web based project operations management system. 
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3.4 The Proposed System 

The proposed system for SCAUPUB TECHNIK can be described using the UML 

diagrams. 

1. Use-Case Diagrams. 

2. Class Diagram. 

3. Activity Diagrams. 

3.4.1 High-Level Use-Case Diagram for the Proposed System 

The high-level use-case diagram of the proposed system is shown in Figure 3.1: 

 

Figure 3.1: High level Use case for the Overall System 

The proposed solution is divided into the following modules: 

1. Tender Management. 

2. Production Management. 

3. Employee Management. 

4. Transport Management. 
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5. Expenses Management. 

6. Purchasing Management. 

7. Inventory Management. 

8. Customer Management. 

9. Finance Management. 

10. User Management. 

The use-cases of some significant modules as follows: 

Tender Management 

The use-case diagram and the use-case narrative for the tender management module is 

shown in Figure 3.2 and Table 3.2:   

 

Figure 3.2: Use Case Diagram for Tender Management 

Use Case Name Tender Processing 

Actors Authorized user, Director, Engineering 

Manager (Workshop Manager). 

Description A  new tender is added and goes through an 

approval process till the tender is awarded 

or closed. 

Pre-conditions All actors should be in the active state.  
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Main Flow: 

1. A user identifies a potential tender for bidding and uploads the details to the system.  

2.A director approves the tender. 

3.If tender is approved. 

    3.1 The DEC adds tender meeting schedule. 

    3.2 The workshop manager uploads quotations for bidding. 

  4. System notifies the directors of tender meetings scheduled within the week. 

  5. Director marks the tender as awarded or closed. 

 

 

Table 3.2: Use Case for Tender Management Process 

Production Management 

The use-case diagram and the use-case narrative for the production management 

module are shown in Figure 3.3 and Table 3.3:   

 

Figure 3.3:  Use Case Diagram for production Management 

Use Case Name: Production Management Process. 

Actors: Director, Engineering Manager, Supervisor, 

Client Coordinator. 
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Description: A new Project is added, the tasks are managed 

and status and a gate pass is issued. 

Main Flow: 

1. A director adds a new project to the system. 

2. The notified workshop manager creates and adds a task schedule. 

3. A director evaluates the task schedule. 

4. If Approved 

4.1. The supervisor marks the task status. 

4.2. The client coordinator marks task status. 

5. Director can view overall project details and status. 

6. If Satisfied. 

6.1. Issue Gate pass. 

7. If Not Satisfied. 

7.1. Drop Project.  

 

Table 3.3: Use Case Narrative for Production Management 

Purchasing Management 

The use-case diagram and the use-case narrative for the purchasing management 

module are shown in Figure 3.4 and Table 3.4:   

 

Figure 3.4: Use Case Diagram for Purchasing Management Module 
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Use Case Name: Purchasing Management Process. 

Actors: Supervisor, Purchasing Manager, DEC, Stock 

Keeper. 

Description:  A Material Requisition Note is added, and 

processed till items are received and 

evaluated. 

Pre-Conditions: The project has to be in active state. 

Main Flow: 

1. Supervisor requests for material requisition note. 

2. The purchasing manager evaluates the note. 

3. If approved 

3.1. Stock keeper assigns inventory items to note. 

4. Purchasing manager selects suppliers for purchasing. 

5. Purchasing manager sends purchase orders to selected suppliers 

6. Data entry clerk adds a supplier invoice. 

7. Purchasing Manager approves for payment.  

 

Table 3.4: Use Case Narrative for Purchasing Management 

3.4.2 The Class Diagram  

The system can be broken down into 17 classes and their interactions between each 

other can be shown using the following class diagram in Figure 3.5. 
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Figure 3.5: The Class Diagram for the proposed System 

3.4.3 Database Design 

Database Design is an integral part of a software development project’s success. The 

entity relationship diagram of this web-based project operations management system 

describes the entities and the associations between entities. The database is normalized 

up to 3
rd

 normal form (3NF) to prevent transitive dependencies and anomalies listed 

below. 

1. Insertion anomalies. 

a. Occurred when an attribute cannot be entered to the system without the 

presence of another attribute. 

2. Update anomalies. 

a. Occurred when not all instances of the data is updated. 

3. Deletion anomalies. 

a. Occurred when a certain attribute is lost due to deletion of another. 

Therefore normalizing the project operations management system helped to remove 

these anomalies and maintain the data in a consistent state. 

The proposed system’s entity relationship diagram is given in Figure 3.6: The internal 

structure of tables corresponding to the ER diagram of the database is available on 

APPENDIX B. 
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Figure 3.6: Entity Relationship Diagram for the System 

3.4.4 The User Interface Design 

User interface design can be considered as an important part in ensuring that the 

system is usable by the authorized users without difficulty. The following factors were 

considered when developing the interfaces of the system. 

 Design to remove mistakes and slips during user interaction by allowing 

natural mappings (use of commonly used icons to represent processes). An 

example of the use of natural mappings is shown in Figure 3.7:  

 

Figure 3.7: Use of natural mappings to remove confusion 
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 Improve visibility using appropriate color example (use of red color to 

symbolize irreversible operations, use of cool colors to background). An 

example is shown in Figure 3.8.  

 

 

Figure 3.8: Use of cool colours to backgrounds. 

 Use of simple plain language for error messages with precise description. An example 

is given in Figure 3.9.   

 

Figure 3.9: The Use of Plain language in Error Messages 

 At-a glance view to increase usability and understanding. The usage of such a view is 

given in Figure 3.10.  

 

Figure 3.10: At a glance view on categories and count of employees assigned 

Efficient and timely access to project status information is an important feature 

required by any construction project. The system has provided an at a glance view 
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on the project status covering the scope, time and cost constraints of the project. 

An example is given in Figure 3.11. 

 

Figure 3.11: Project Status and Details at a glance view 
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CHAPTER 4 -IMPLEMENTATION 

4.1 Introduction 

The implementation phase of a software project can be considered as the stage where 

the software design would be converted into an executable program. The effective 

execution of this phase has a direct influence on the success of the overall software 

project. The software and the work done become visible to the non – IT people during 

this period.  

The aim of this chapter is to describe the implementation of the system in terms of 

major code and module structures, the interaction between modules, the 

implementation environment of the system and the implementation of the design 

patterns used for the development of the system.   

The chapter also provides a description of the reusable components and their use in 

developing the system. 

4.2 Implementation Environment 

4.2.1 Software Requirements 

Client-Side: 

 Operating System: Windows 7 or above. 

 Web Browser: Google Chrome web browser. 

 Android Operating System (For mobile component) 

Server-side: 

 Operating System: Ubuntu Operating System for web.  
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4.2.2 Hardware Requirements 

Client-Side: 

 4GB RAM. (2GB Minimum). 

 Intel Core i3 (2.4 GHz) or above processor. 

 100 GB free Hard Disk Space. 

 Inkjet Printer (for printing reports). 

 Android Based Smartphone (Android 5.0 or above). 

 Internet Connectivity. 

Server-Side: 

 5GB SSD Space. 

 500GB Bandwidth. 

4.3 Development Tools Used 

4.3.1Software Tools 

 Net Beans 8.1 Integrated Development Environment (for developing the front-

end and the back-end of the web based system). 

 Android Studio (for developing the mobile component of the system). 

 Google Chrome Web Browser. 

 Apache (as the testing server). 

 MySQL (as the database Management System). 

4.3.2 Programing Languages  

 PHP 5.0 (For scripting the server-side code). 

 HTML5 and CSS3 for developing the front-end of the web based application. 

 Bootstrap CSS and JavaScript library for styling. 

 JQuery (For scripting the client-side code). 

 Java (For development of the android application). 

4.3.3 Reused Components 

 Google Charts [5] - An API provided by Google to attractively illustrate a 

system’s live data using various types of chart representations. The project 

operations management system uses this component to clearly illustrate 

financial data across various projects and tasks. 
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 Google Maps [6] – Google Maps is an online mapping service provided by 

Google incorporation via an API that has been providing abilities such as 

marking locations, measuring traveling distance between two locations and 

many more [7]. This service has been well utilized in the software project, 

specifically in the transport management module where the destination is 

marked using the Google maps javascript api and subsequently use the API’s 

feature of calculating the driving distance. This information is important to 

calculate the fuel cost of transportation. google maps were also used to indicate 

the current location of vehicle’s which are assigned a trip. 

     

 PHPMailer [8] – A code library that is been used to send emails. PHPMailer 

has supported the creation and sending of html emails. The project operations 

management system has used this functionality to send emails using the Gmail 

account to required mail recipients. This functionality has been used in area’s 

such as notifying customers of overdue payments, sending of purchase orders. 

  

 FPDF library - FPDF can be considered as a free PHP class library which can 

be used to generate PDF files using PHP. The described project has utilized 

FPDF library in generating reports and documents required such as supplier 

performance reports, purchase orders and etc. 

 

 Bootstrap – A predefined collection CSS and javascript files that enable the 

creation of attractive and responsive web applications.  

 

 JQuery [9] - A small and a feature-rich library that has been designed to 

support HTML document traversal, event handling and many more 

functionalities to make web applications attractive and interactive. JQuery is 

used throughout this system for validations and instant page refreshes that 

would increase user convenience.  

 

 JQuery-DataTable [10] - JQuery DataTable can be considered as a JQuery 

plugin that can be used to enhance the capabilities of a dynamically generated 

html table using bootstrap. Datatable has the capability to support easy-

searching of records and navigation of records. 

 

 

4.4 Code Features 

4.4.1 MVC Architecture 

The software system was based on the MVC architecture  
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Model-View-Controller also known as MVC is a software design framework which 

was specifically designed for web applications. The main components of this 

framework are given in Figure 4.1. 

 Model- The actual classes depicted in the class diagram are contained in the 

model. The methods required to manipulate the data of the system are 

embedded in these classes.   

 View - The responsibility to display the required data to the end users are 

carried-out by the view. 

 Controller- The interaction between the view and the model components are 

managed by the controller. The requests sent by the view are validated and 

passed on to the model then the responses received from the model are passed 

back to the view by the controller.    

 

Figure 4.1: Diagrammatic view of the MVC architecture 

4.4.2 Singleton Design Pattern for the Database Connection 

The database connection of the application is an essential component that has to be 

available throughout the application’s execution period. The web based project 

operations management system described in this document has accomplished this 

significant need through the use of a dedicated class known as ‘dbConnection’ which 

has been implemented using the Singleton design pattern. A illustration of the use of 

Singleton design pattern in the system is given in Figure 4.2. 
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Figure 4.2: The use of Singleton Design Pattern in the project 

The use of a static connection has ensured that the created connection will remain till 

the entire application’s execution.  The static method ‘getDbConnection’ is called by 

the class using the connection. 

The availability of the static database connection object is checked by the 

getdbConnection()  method and if not available it creates a new connection, otherwise 

the method returns the available connection. 

The major advantage of using singleton design pattern is that memory would be 

allocated to the instance only on the first call to the instance and thereby subsequently 

has an impact on the performance improvement of the application. 

 

4.4.3 Preventing SQL Injection through Predefined PHP Methods 

Prevention of SQL injection is critical to ensure that the system is not accessed by 

unauthorized users and thereby ensure the security of the system. Predefined PHP 

method; ‘addslashes’ was used to prevent SQL injection.  An illustration is given in 

Figure 4.3.  
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Figure 4.3: The Use of ‘addslashes’ to prevent SQL injection 

4.4.4 The use of a Dedicated Page to Manage all AJAX Requests 

Usability is one of the key non-functional requirements of end-users, therefore the use 

of AJAX to minimize page refreshes would play a critical part. A larger number of 

AJAX requests are used by the system; therefore having multiple PHP pages to cater 

each request would result in the increase of storage space required as well as the 

difficulty of organizing and managing. Therefore to prevent the problems mentioned, a 

dedicated PHP page is used to cater the requests sent by different JavaScript pages as 

required, this is accomplished by passing an additional parameter that would specify 

the requirements. In addition method reusability is also promoted by this approach. 

The call to the correct type is shown in Figure 4.4. 

 

Figure 4.4: Passing type as an additional parameter to the display ajax page 

The ‘display_ajax.php’ page would evaluate the type of the request sent to it using 

POST method and display the details appropriately as described in Figure 4.5.  
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Figure 4.5: The 'type' variable is evaluated by the display AJAX page to respond to different requests 

 

4.4.5 Validation of User Input Fields based on Business Domain 

Requirements 

Fields specific to the business domain such as the business registration number, 

customer organization VAT number and general but, required fields were validated to 

ensure the consistency of the database through the use of both server-side and client 

side validation. An example of validating domain specific fields is given in Figure 4.6. 

 

Figure 4.6: The use of regular expressions to validate both domain specific fields 
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4.5 Reused Code Segments 

The transport management module’s view trip function is required to display the 

driving distance between the source and the destination locations. This information 

will be subsequently used to calculate the transport cost of the trip. 

Google Map API has provided has defined a method that is capable of calculating the 

driving distance between two specific locations. The project operations management 

system has utilized this method when calculating the driving distance which would 

then be used to calculate the transportation cost. An example is given in Figure 4.7.  

 

Figure 4.7: The use of the Google's location service method to calculate the driving distance 

4.6 Featured Functionalities 

 Vehicle Location Tracking  

Vehicle location tracking has a critical role to play in the transport management 

module. The web based project management system has made use of android 

technology to implement. The code used to request permission from the user is given 

in Figure 4.8. 



 

44 

 

 

Figure 4.8: Android Permissions to Specify to use GPS service 

Once the permissions are granted, location listener’s defined method 

‘onLocationChanged’ can be used to get the latitude and the longitude values of the 

moving vehicle. The code used to send the latitude and longitude to the server is given 

in Figure 4.9. 

 

Figure 4.9: Accessing the location object to get latitude and longitude 
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CHAPTER 5 - EVALUATION 

5.1 Introduction 

Software evaluation can be considered as the process of determining whether 

developed software has provided the optimum solution to the client’s requirements. 

[11] This evaluation is carried out by testing which if executed correctly, is capable of 

identifying the drawbacks, errors and incompatibilities of components that will hinder 

the successful use of the system. 

5.2 Test Strategies Used 

A test strategy is the outline of how testing should be carried out. In the evaluation of 

the project operations management system, two such testing strategies were carried 

out, which are namely ‘black box testing’ and ‘white box testing’. 

5.2.1 Black Box Testing 

Black box testing has been the most commonly used type of testing in the industry. 

This is largely due to the fact that it does not require the person performing the test to 

have any knowledge on the internal design of the code. This is performed by taking 

down system’s behaviors which were made in response to the data provided. 

A good understanding of the requirements specification of the system and the 

knowledge on how the system should behave in response to different user actions is 

required by the black box tester.   

5.2.2 White Box Testing 

This has been a more complex form of testing as the person performing the test should 

have good knowledge on the internal structure of the system. These are test methods 

cover specific elements of the code. [12] 
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When testing the developed Project Operations Management System, white box testing 

was used as a method of verifying the smooth execution of critical functions such as 

adding customer payments to the system. 

5.3 Levels of Testing Followed 

Different levels of testing were used in the evaluation of the project operations 

management system as shown in Figure 5.1: 

 

Figure 5.1: Levels of Testing Followed in the Evaluation Phase of the Software 

5.3.1 Unit Testing 

The process of testing the software in terms of individual functions, carried out as a 

part of the development process to ensure following about the code being tested. 

 Robust- The code should not crash under any circumstances. 

 Functionally correct- The code should carry out the task defined in the code 

design. 

 Correct interface- The inputs and the outputs should be as defined in the code 

design.  

All the components of the project operations management system was unit tested to 

ensure the above mentioned characteristics and found to have given the expected 

results. 
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5.3.2 Integration Testing 

This could be considered as the process where two unit tested modules are tested for 

compatibility when integrated with each other using the bottom up approach. 

Integration testing has been a key testing type in this software similarly to any other 

ERP software as the modules needed to be integrated to ensure successful flow of the 

software.  

For example: the purchasing management module and the inventory management 

modules are highly interrelated as the inventory items are assigned to requisition notes 

generated in the purchasing module. Therefore to ensure the success of the process, 

integration testing had to be carried out. 

5.3.3 System Testing 

System testing has been one of the most important levels of testing. All system 

modules are put together and tested to ensure the successful flow of the system. For a 

successful system testing, it is important to have performed the unit testing and 

integration testing phases. 

The complete project operations management system was tested from the point a 

tender was uploaded till the financial payments are made and a gate pass is issued. The 

system testing used the black box testing strategy as the system’s behavior for various 

user actions were mapped with the required behavior. 

5.3.4 Acceptance Testing 

Acceptance testing is carried out to ensure that the requirements mentioned in the 

requirements specification are met. This is a form of testing carried out by the actual 

system users in the operating environment. This type of testing is also known as beta 

testing and is capable of giving an idea on how successful the system will be in the 

operating environment. 
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The acceptance testing of the software system was carried out by the employees of 

SCHAUPUB TECHNIK private limited. The operations were carried out by the 

mentioned users and the feedback on the success of the software was stated on the 

questionnaires provided.  

5.4 Test Plan 

A test plan can be considered as the basis for testing a software system which 

describes the approach, features to be tested, how each test should be carried out and 

assigning them with priorities [13] The test plan should be developed at the beginning 

of the software development phase.  

Two types of test plans are available for testing: 

1. Master test Plan. 

2. Testing Level Specific Test Plan. 

Testing level specific test plans were used for the software mentioned in this 

dissertation. 

The testing levels and their schedules are guided by the test plan which subsequently 

would lead to the creation of test cases to address the test items mentioned in the test 

plan. 

5.5 Test Cases 

A test case can be defined as a set of conditions which can be used to identify whether 

a system being evaluated has satisfied the requirements. A well planned set of test 

cases will ensure that all important features are tested and error free. Some of the test 

cases developed for the major modules are described in Table 5.1 to Table 5.5 (Please 

refer APPENDIX E for test Results of other modules). 

5.5.1 Test Cases for Tender Management Module 

Test cases for tender management module are shown in Table 5.1. 
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Test 

Number 

Test Case 

Description 

Steps Carried Out Expected Result 

1 Add A New Tender Fill The Required 

Fields and Click 

‘submit’ 

Tender Successfully Added 

to the system. User 

navigated to tender list.   

2 Validate Tender Leave out tender 

notice, customer 

organization name 

blank. 

Tender not uploaded, 

Display an error message. 

3 Approve A tender for 

Bidding 

Click Approve button Tender Approved and further 

actions become visible. 

4 Upload Quotation Select the file click 

upload quotation. 

Uploaded quotation is visible 

with up with the person 

name. 

6 Validate Tender 

Meetings 

Fill Meeting title and 

Meeting Date and 

click ‘add’ 

Meeting added and displayed 

in a list. 

7 Award Tender Click on the award 

tender button. 

Display a mesaage indicating 

that tender is awarded. 

 

Table 5.1: Test Cases for Tender Management 

5.5.2 Test Cases for Project Management Module 

Test cases for the production management module are shown in Table 5.2. 

Test 

Number 

Test Case 

Description 

Steps Carried Out Expected Result 

1 Validate Project Fill all required project Project Added and 

displayed on the project 
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Details. fields and click submit list. 

2 Validate Project 

Details. 

Leave required fields 

empty and click 

submit. 

Displays an error message, 

project not entered. 

3 Validate Task Details. Fill Required task 

Details click add task. 

Task added and displayed 

on the list. 

4 Validate Task Details. Select an earlier start 

date than finish date. 

Displays error message.  

5 Upload Coordinator 

Report Through 

Android App. 

Fill Report Details, 

Select Image to 

Upload and click send. 

Displays uploaded report 

on coordinator reports.   

 

Table 5.2: Test Cases for Production Management 

5.5.3 Test Cases for Purchasing and Supplier Management Module 

Test cases for purchasing management module are shown in Table 5.3. 

Test 

Number 

Test Case 

Description 

Steps Carried Out Expected Result 

1 Validate Supplier 

Details. 

Fill the required fields 

of supplier. 

Supplier Details 

successfully added and 

supplier displayed. 

2 Validate Supplier 

Details. 

Fill invalid data for 

supplier contact 

information, click 

submit 

Display an error message, 

supplier details not added. 

3 Material Requisition 

Note Task validation. 

Select a job Number. Displays the task s of that 

job in a dropdown list. 

4 Material Requisition 

Note Validation. 

Add job Number, task, 

required date and click 

Navigated to add Note 

items form. 
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‘proceed’. 

5 Material Requisition 

Note validation. 

Add required item 

details, click add. 

Displays added items on 

left side. 

6 Material Requisition 

Note validation. 

Add textual value for 

requested quantity. 

Displays error message, 

item not added. 

7 Supplier Invoice 

validation. 

Fill all fields 

appropriately click 

send for payment. 

Supplier Invoice Added and 

displayed on invoice list. 

8 Suppler Selection Select Item Category 

and Sub Category. 

A list of suppliers 

providing the sub category 

is listed based on 

performance. 

 

Table 5.3: Test Cases for Purchasing and Supplier Management 

5.5.4 Test Cases for Stock Management Module 

Test cases for stock management module are shown in Table 5.4. 

Test 

Number 

Test Case 

Description 

Steps Carried Out Expected Result 

1 Checking Stock 

Availability. 

Select ‘Item Category’ 

and ‘Sub Category’, 

click ‘check 

availability’  

Displays a list of available 

item types from inventory 

corresponding to the 

selected sub category  

2 Inventory validation Enter textual values to 

quantity 

Items not added to 

inventory, Display an error 

message 

3 Inspect Receive 

Goods validation 

Mark a  quality 

unmarked invoice 

Quality value assigned for 

invoice. 

 

Table 5.4: Test Cases for Stock Management Module 
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5.5.5 Test Cases for Finance Management Module 

Test cases for purchasing management module are shown in Table 5.5. 

Test 

Number 

Test Case 

Description 

Steps Carried Out Expected Result 

1 Customer Payment 

Scheme. 

Select job number, 

enter valid future due 

date and job number. 

Payment scheme added and 

displayed, with status as 

pending. 

2. Customer Payment 

Scheme. 

Add a before due date 

to the system. 

Payment scheme added 

with status as ‘overdue’ 

and a link to notify clients. 

3 Supplier Payment 

validation. 

Select Supplier, Select 

the payable invoices 

from the list, click 

evaluate. 

Display the total amount, a 

form to enter payment 

details. 

4 Payment confirmation 

validation. 

Select check as 

payment type and 

leave check number 

empty or enter invalid 

number. 

Display an error message 

indicating to enter correct 

cheque number. Payment 

not added. 

5 Payment confirmation 

validation. 

Enter correct data and 

click confirm button. 

Payment  Added can 

pending invoice count 

reduced. 

 

Table 5.5: Test Cases for Finance Management Module 

Please Refer APPENDIX E for the test cases of other modules and test results. 

5.6 User Evaluation 

A critical role has been played by user evaluation in determining the success of the 

web- based project operations management system. The developed and deployed 

system was tested in the client organizations operational environment for user 
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acceptance. The user acceptance testing was carried out by employees of the 

organization belonging to different user levels. The android app component 

complementing the transport management module and the client user management and 

coordinator reports functions was also tested after installing the ‘.apk’ file on potential 

user’s mobiles. 

Once the user acceptance testing was completed, user feedback of the system from 

operational levels users was collected using questionnaires. An interview was held 

with the directors of the organization to get their feedback of the system. 

An example of a questionnaire responded by a data entry clerk is given in Figure 5.2. 

 

Figure 5.2: Format of the Questionnaire provided for Operational Level Employees 
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The number of users participated for evaluation from each user role is as described in 

Table 5.6. 

User Role 
Number of Users Participated 

Director 
3 

Workshop Manager 
2 

Purchasing Manager 
1 

Human Resource Manager 
1 

Transport Manager 
1 

Supervisor 
4 

Data Entry Clerk 
4 

Accountant 
1 

Stock Keeper 
1 

Client Coordinator 
2 

 

Table 5.6: User Participation on Acceptance Testing By Category 

The result of the user evaluation is presented in Figure 5.3. 

 

Figure 5.3:  Results of User Evaluation Questionnaire as a Percentage  
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CHAPTER 6 - CONCLUSION 

6.1 Introduction 

Construction industry in Sri Lanka can be considered as one of the most competitive 

and challenging endeavors to undertake. SHAUPUB TECHNIK Private Limited has 

been in the industry for the past decade used the manual file oriented approach in 

managing their project operations which resulted in bottlenecks and loss of business 

opportunity. By using their new system described in this dissertation, SHAUPUB 

TECHNIK has been able to do away with the drawbacks and improve their business 

processes in such a way that the company is well on its way to be recognized as the 

most effective and efficient steel construction and Fabrication Company in the nation.    

6.2 Assessment of Success Factors  

Requirements analysis for the system played a critical role in the success of the 

system. The formats of the critical business documents were provided by the client 

upon requests together with their quality management plan prepared based on ISO 

9001:2015 standards which in turn helped to give a very good understanding of the 

business domain and the requirements expected from the system. 

As in the case of any software development project, the web based project operations 

management system too had to cater to the later change requests by the client. The use 

of the iterative process model; ‘Rational Unified Process’ as the development 

methodology was effective in responding to such late change requests. 

All of the stated and agreed requirements of the client were accomplished by the 

software system and the test cases were executed successfully.  

The developed software was tested by the client and was satisfied with the software’s 

overall performance and its potential to improve the organization as a whole.  
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6.3 Lessons Learnt  

Being an undergraduate student who has been waiting to enter the software 

development industry in near future, the software project has had a tremendous impact 

on me. Many novel experiences and lessons were learnt during this period and some of 

them can be listed below:  

 The software project having strict deadlines and schedules improved my time 

management capabilities and was certainly a good experience as the real 

industry scenario is reflected by strict deadlines. 

 The process of gathering requirements has helped to improve my interpersonal 

skills. 

 The process of analyzing requirements form unfamiliar domain improved my 

analytical skills on how to cater software to fulfill their needs. 

 The need to combine different technologies such as android and PHP in 

catering client needs helped significantly to broaden my knowledge on 

different programing languages and use them effectively to achieve objectives. 

 The need to respond to various changes of requirements later in the project life 

cycle taught me how to adapt to change and the advantage of using iterative 

process models over linear process models. 

 The process of writing system documentation has improved my technical and 

general writing skills which is essential for the professional carrier success.    
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Appendix A – SYSTEM 

DOCUMENTATION 

This section has been developed to demonstrate the installation process of the web 

based project operations management system. (Linux hosting environment has been 

used for this demonstration). 

A. Step -1 Installing the ‘project_operations_db’ on web server. 

 Access your Control-Panel on Linux web server. 

 Click on MySQL Databases link (Given in Figure A.1). 

 

Figure A.1: Select MYSQL Databases option 

 Enter Database Name and ‘Click Create Database’. 

The interfaceto enter the database name is shown in Figure A.2. 

 

Figure A.2: Create New Database 

 Create New User. An example of creating a database user is given in Figure A.3 

 

Figure A.3: Create New Database User 

 Add the User to database. An illustration is given in figure A.4  
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Figure A.4: Add User to Database 

 Assign Data Manipulation Privileges from the list and click make changes. Shown 

in Figure A.5 

 

Figure A.5: Select Data Manipulation Privileges 

 Go back to Control panel dashboard and select ‘phpmyadmin’. 

 Select the added database from the list. Selection process given in Figure A.6 

 

Figure A.6: Select Database from phpmyadmin 

 Select ‘Import’ option and select the database SQL file to upload, then click ‘go’ 

the database will be uploaded. Figure A.7 shows the interface to import the database. 
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Figure A.7: Importing the Database File 

Step 2 – Upload the software folder to the web server. 

 Change the database connection details such as username and database name to 

correspond with the created database name and database user. the file is located in 

the commons  folder in the ‘dbconnection.php’ file. 

 Select File Manager Folder from the cPanel dashboard. A portion of the C-Panel 

dashboard is shown in Figure A.8 

 

Figure A.8: Select File Manager Option 

 Access ‘public_html’ folder. The list of directories is shown in Figure A.9. 
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Figure A.9: Access ‘public_html’ Folder 

 Upload the zipped software folder to the public_html folder. 

 Right Click->Extract folder. The dialog box to extract the folder is shown in Figure 

A.10. 

 

Figure A.10: Extract the uploaded folder 
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Appendix B - DESIGN 

DOCUMENTATION 

Use Case Diagram for Material Requisition Note Processing 

The use case diagram for the material requisition note processing is shown in Figure 

B.1 and the use-case narrative for the mentioned process is shown in Table B.1. 

 

Figure B.1: Use case Diagram for Material Requisition Note Processing 

Use Case Name Material Requisition Note Processing. 

Actors Purchasing Manager, Director, Stock Keeper. 

Description A  new material requisition note is added, 

assigned inventory and suppliers. 

Pre-conditions A project (job) should be in the active state. 

Main Flow: 

1. The purchasing manager or higher authority adds a new material requisition note. 

2. A director approves the requisition note. 
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3.If note is approved. 

    3.1 The stock keeper selects the approved requisition note from the list and checks 

availability of inventory. 

   3.2. If matching items are found. 

      3.2.1 Stock Keeper Assign the items to the note items. 

3.3 Purchasing Manager Evaluates the previous performance of suppliers providing the 

required category. 

4. Purchasing manager selects suppliers for purchasing items.  

 

Table B.1: Use Case Narrative for Processing Requisition Note 

Activity Diagram for Material Requisition Note Processing 

The activity diagram for the material requisition note processing is shown in Figure 

B.2. 

 

Figure B.2: Activity Diagram for Material Requisition Note Processing 
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Use Case Diagram for Expense Management 

The use-case diagram and the use-case narrative for the expense management module 

is shown in Figure B.3 and Table B.2 respectively. 

 

Figure B.3: Use Case Diagram for Expense Management 

Use Case Name Project General Expense Processing 

Actors Supervisor, Director, Finance Staff 

Description An expense request is made, approved and 
made payment 

Pre- Condition Job should be in the active state 

Main Flow: 

1. Project supervisor adds an expense request. 

2 The director views the expense the expense request history and approves/ disapproves the 

request. 

2.1 If approved 

2.2.2 Finance staff adds payment information relevant to the request. 

 

Table B.2: Use Case Narrative for Expense Request Processing 
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Activity Diagram for Expense Management 

The activity diagram for the expense management process is given in Figure B.4. 

 

Figure B.4: Activity Diagram for Expense Management 

Internal Structure of System Tables 

The internal structures of the tables are given in Figure B.5 displayed on pages 68 to 

71. 

Access_log

PK log_id

 log_in_time

 log_out_time

 log_status

 log_ip

 user_id

client_user

PK client_user_id

 user_email

 password

 status

Coordinator

PK coordinator_nic

 coordinator_name

 cus_id

 cno1

 cno2

 c_email

 c_image

 c_status

coordinator_report

PK report_id

 job_id

 note

 image

 uploaded_at

Customer

PK customer_id

 cus_org_name

 cus_category

 cus_email

 cus_vat_no

 cus_busi_reg

 cus_cno1

 cus_cno2
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customer_address

PK cus_address_id

 no

 street

 city

 zip

 c_id

customer_payment

PK payment_id

 amount

 payment_date

 payment_type

 cheque_no

 bank

 deposited_by

 job_id

employee

PK emp_id

 emp_fname

 emp_lname

 emp_nic

 emp_dob

 epf_no

 etf_no

 bank_account_no

 bank

 category

 license_no

 license_class

 blood_group

 contact_no

 email

 e_contact

 emp_image

 emp_status

employee_category

PK category_id

 category_name

 hourly_rate
 

employee_performance

PK task_id

PK rate

 emp_id

 hours

expense

PK expense_id

 job_id

 task_id

 expense_category

 description

 amount

 required_by

 status

 payment_id

expense_category

PK ex_cat_id

 ex_cat_name

fuel

PK fuel_id

 reg_no

 date

 fuel_in_ltr

 amount

 payment_id
 

fuel_prices

PK fuel_id

 fuel_name

 price

function

PK function_id

 function_name

 module_id

function_user

PK user_id

PK function_id

  

inventory

PK item_id

 item_name

 cat_id

 sub_id

 qty

 market_up_price

 measured_unit

 item_status
 

item_category

PK cat_id

 cat_name

module

PK module_id

 module_name

 module_image

module_role

PK module_id

PK role_id

note_item

PK note_item_id

 description

 req_quantity

 issued_quantity

 allocated_item

 issued_item_cost

 additional_cost

 is_assigned_supplier

 note_id
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notification

PK notification_id

 noti_title

 noti_url

 noti_date

notification_user

PK notification_id

PK user_id

 status

payment

PK payment_id

 payment_date

 amount

 type

 cheque_no

 user_id

project

PK job_id

 project_title

 ex_start_date

 com_date

 budget

 cost_margin

 profit_margin

 tender_no

 cus_id

 sup_id

 type

 coordinator_nic

 coordinator_evaluation

 suppervisor_evaluation

 status
 

project_location

PK location_id

 latitude

 longitude

 project_id

project_payment_scheme

PK sch_id

 project_id

 amount

 due_date

 due_amount

 status

project_task

PK task_id

 task_name

 project_id

 schedule_id

 start_date

 end_date

 description

 ins_status_sup

purchase_order

PK purchase_order_id

 supplier_id

 first_issued_date

 required_date
 

requisition_note

PK note_id

 requested_date

 required_date

 job_id

 task_id

 status

 added_by

 approved_by

role

PK role_id

 role_name

sub_item_category

PK sub_id

 name

 cat_id

supplier

PK supplier_id

 sup_org_name

 sup_email

 sup_cno

 sup_category
 

supplier_address

PK add_id

 no

 street

 city

 sup_id

supplier_assigned

PK assigned_id

 note_item

 sup_id

 required_quantity

 unit_price

 purchase_order

supplier_invoice

PK sup_invoice_id

 sup_org_invoice_no

 due_date

 total_due

 purchase_order_id

 invoice_file

 additional_note

 payment_id

supplier_performance

PK p_id

 invoice_id

 sup_id

 quality

 price

 credit

 warranty
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supplier_sub_item_category

PK sup_id

PK sub_cat_id

task_schedule

PK sch_id

 project_id

 app_id

 is_approved

tender

PK t_id

 client_tender_no

 tender_des

 t_notice

 additional_comment

 customer_id

 t_date

 t_quotation

 approve

 user_id

 award

tender_meeting

PK m_id

 meeting_title

 meeting_date

 t_id
 

tender_quotation

PK quotation_id

 quotation_doc

 user_id

 status

 tender_id

trip

PK trip_id

 project_id

 vehicle_id

 driver_id

 date

 description

 fuel_price

 s_latitude

 s_longitude

 d_latitude

 d_longitude

 distance

 c_latitude

 c_longitude

 trip_status

 tripkey

user

PK user_id

 user_fname

 user_lname

 user_email

 user_password

 user_gender

 user_nic

 user_dob

 user_status

 role_id

 cno

 user_image

vehicle

PK vehicle_id

 reg_no

 cat_id

 last_maintenance_date

 insurance_date

 license_date

 engine_no

 fuel_type

 km_per_ltr

 vehicle_status
 

vehicle_category

PK cat_id

 cat_name

 license_category

 maintenance_freq

vehicle_maintenance

PK maintenance_id

 vehicle_reg_no

 maintenance_date

 description

 amount

 payment_id
 

Figure B.5: Internal Structure of the Tables 
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Appendix C - USER 

DOCUMENTATION 

Internal User Login 

The software system has provided a single login interface for all levels of internal 

system users. The user is expected to enter their usernames and passwords in the 

provided interface to login to the system. The login interface is shown in Figure C.1. 

 

Figure C.1: Internal User Login Interface 

Dashboard 

The logged in user will be redirected to the dashboard, here the user will be provided 

with a set of icons indicating the accessible modules for the user such as tender 

management, production management etc. The user dashboard is given in Figure C.2. 

 

Figure C.2: System Dashboard for the User Role Director 
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Upload new Tenders 

All tender related operations are handled in the tender management module.  An 

identified potential tender can be added using the interface, the selected tender should 

be uploaded for reference. The interface for uploading tenders is given in Figure C.3. 

 

Figure C.3: Interface for New Tender Uploading 

View Tender Status, Manage Approvals and Quotations 

The users can select a desires tender from the uploaded tender list and perform their 

operations such as providing approval, uploading quotations making changes and 

marking tender status based on assigned privileges. The interface to manage uploaded 

tenders is given in Figure C.4.  

 

Figure C.4:  Interface to Manage a Specific Tender 



 

72 

 

Add New Project 

Adding a new project can be done using the production management module. Director 

can select from awarded tenders which would auto fill customer details or can add a 

direct project. All fields of the interface must be filled and the project site location 

must be selected using the Google map provided. An example is given in Figure C.5. 

 

Figure C.5: The interface to Add a ProjectThe interface to Add a Project 

Upload Coordinator Notes 

Urgent Notes on a project can be uploaded by the client-coordinator using the android 

app. The android app interface used to upload a report is given in Figure C.6. 

 

Figure C.6: Uploaded coordinator notes using the android app 

The uploaded note can be viewed using the web application by a director. 
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The interface used to view coordinator reports is given in Figure C.7. 

 

Figure C.7: View Coordinator Reports 

View Project Status and Gate Pass 

The logged in user can view project details by selecting the desired project and then 

select status and gate pass (Generally desired for director role users). 

The project’s current status is evaluated using the scope, time and budget constraints. 

The interface indicating the project status is shown in Figure C.8. 

 

Figure C.8: Project Status and Gate pass Interface 
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Add Material Requisition Notes 

Material requisition notes can be added using the purchasing management module’s 

‘Material Requisition Notes section. User has to Specify the job number, the task name 

to which the note belong and the required date. A requisition note modal is shown in 

Figure C.9.  

 

Figure C.9: Add A Material Requisition Note 

Adding Items to Material Requisition Note 

Once the requisition note is added the required items can be added to the note using the 

interface shown in Figure C.10. 

 

Figure C.10: Add Items to Requisition Note 

Assigning Inventory to Note Items 

Once a note is approved, the stock keeper or authorized uses can assign inventory to 

note items. User has to select on the note item, this will provide a description of a 

required item and the required quantity, the stock keeper will then have to select the 

category and the sub category that the item belongs and click on check availability. If 

available the user can select the inventory item and then specify the issued quantity. 

The interface used to check stock availability is shown in Figure C.11.  
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Figure C.11: Assign inventory to Note Items 

Assigning Supplier 

Once the items have been assigned and completed, the assigning of suppliers to obtain 

the remaining items can be done by the authorized user by clicking on allocate 

supplier. The interface showing the items and their assignment is given in Figure C.12. 

 

Figure C.12:  Button to Allocate Suppliers 

The user will be displayed an interface specifying item details and the remaining 

amount to purchase. The user will have to select the category and the sub category that 

the item belongs and click on ‘display supplier’ button, this would display a list of 

suppliers providing that particular item sub category ordered based on the points 

obtained from previous invoices. The interface to assign suppliers is shown in Figure 

C.13.  

 

Figure C.13: Interface for selecting suppliers 
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Generating and Sending Purchase Orders 

Through the generate purchase order interface the user can combine all purchasing 

requests to one supplier belonging to a task into a single purchase order by selecting 

the supplier form the allocated list, project no and task and click search. Generation of 

purchase orders is shown in Figure C.14. 

 

Figure C.14: Generation of Purchase Orders 

Adding and Evaluating Supplier Invoices 

A supplier invoice received, corresponding to a sent purchase order can be added using 

the interface furnished below. The Interface to add supplier invoices is shown in 

Figure C.15. 

 

Figure C.15: Interface to Add Supplier Invoices 

Managing and Entering Project Payment Details 

Project supplier invoice payments and other payments can be managed using the 

finance management module. The pending payments are notified in the finance 

management dashboard. By Clicking on the respective icon payment details are 

presented. An example is given in Figure C.16.  
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Figure C.16: Finance Management Notifying Pending Payments 

The user has to select the payments made and click ‘Evaluate’ button shown in Figure 

C.17. 

 

Figure C.17: Selecting Payments 

Transport Arrangement (Trip Arrangement) 

The authorized user can schedule a new trip by using the following interface available 

in the transport management module. The job id should be selected and the destination 

location should be selected by clicking on the map provided. Based on the vehicle 

category selected the drivers available and the list of available vehicles will be 

displayed.  After selecting the driver and the vehicle click save. The interface to add a 

trip is shown in Figure C.18. 

 

Figure C.18: Add A New Trip 
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Track Current Location of Vehicle 

A trip can be started using the android app by providing the trip key allocated to a trip 

in the dialog box. The dialog box to enter the trip key is shown in Figure C.19.  

A unique trip a key must be provided to start/stop trip. 

 

Figure C.19: Android app requesting for trip key to start/stop trip 

To track the current location of a vehicle, click on the view of the trip arrangement. 

The details of the trip including the last updated location of the vehicle gathered using 

the android device provided is displayed in Figure C.20. 

 

Figure C.20: View Trip 

Employee Assigning to Project Tasks 

Operations related to employees are managed using the employee management 

module. Organizational Employees can be added to project tasks using ‘Employees 

and Projects sub module’ by selecting the desired project. The user will be directed to 

Assign Employees to project interface. The process is described using Figures C.21 to 

C.23. 

Process- Select project task and the worker category click check button. 
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System will display a list of workers belonging to that category indicating their 

availability. User can allocate / de-allocate the workers to tasks by clicking on the 

respective button. Interface used to assign employees is shown in Figure C.21. 

 

Figure C.21: Assign Employees to Project Tasks 

Uploading Worker Task-sheet 

Authorized user can generate an excel file containing the list of workers assigned for a 

given task using the system from employee timesheet section shown in Figure C.22. 

 

Figure C.22: Generating the Worker Task-Sheet Excel File 

After completing the generated excel file by specifying the number of hours each 

worker spent for a task, the user will have to convert the file to a.csv and upload it to 

the provided interface in the view task-sheet section. The dialog to upload the CSV is 

shown in Figure C.23. 

 

Figure C.23: Interface to upload the task-sheet  
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Appendix D – MANAGEMENT 

REPORTS 

Supplier Performance Report 

The figure displayed below is an example of a supplier performance report for a given 

period. The total points gained by supplier in warranty, credit, price and quality aspects 

per their invoices are displayed. This report is used by the purchasing and other 

management in deciding on the efficiency of suppliers and selecting the suppliers to 

re-register with in the future. The supplier performance report is shown in Figure D.1. 

Can be filtered based on supplier category too. 

 

Figure D.1: Supplier Performance Report 

Project Cost Distribution Report 

Project Cost distribution reports are used by finance staff and the directors of the 

organization to understand three main sectors of project related expenses. They are 

provided using charts on display. The worker cost distribution report is shown in 

Figure D.2. 

 Worker Cost Distribution. 
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This provides an understanding of the worker cost distribution across project tasks, 

thereby the management can identify which tasks of a selected project incurred the 

highest worker cost and subsequently take action reduce such costs in future.  

 

Figure D.2: Worker Cost Distribution Per Task 

 Expense Distribution by categories for a project. 

Using this column chart representation the management can identify which type of 

costs; such as lodging, incentive, and etc. has dominated the project expenses and take 

corrective action to better control project expenses. A project expense distribution is 

shown in Figure D.3.    

 

Figure D.3: Project Expenses By Category 

 Total purchasing cost distribution across tasks 

The purchasing cost distribution across the project tasks of a selected project is 

displayed using a pie chart. The graph for purchasing cost distribution is given in 

Figure D.4. 
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Figure D.4: Purchasing Cost Distribution Reports Presented Using Graphs 

Customer Performance Reports 

The customer performance is used by the organizational directors to evaluate the 

contribution of customers towards the income and growth of SCHAUPUB TECHNIK. 

This is generated in terms of the number of projects awarded to the organization and 

the contribution of customers to the project income of the organization. Both graphs 

are represented using pie-charts. An idea on the potential bargaining power of various 

customers can be gained through the use of these reports. An example is shown in 

Figure D.5. 

 

Figure D.5: Customer Performance Evaluation Charts 

Organizational Project Income and Cost Analysis 

This report is aimed to represent the distribution of costs and income through projects 

over a selected year. An Organizational finance analysis report is shown in Figure D.6. 
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Figure D.6: Organizational Finance Analysis 

Debtor Age Analysis Report 

A report type used by the finance staff to determine the total receivable amount 

categorized into five baskets based on due date is shown in Figure D.7. 

 

Figure D.7:  Debtor Age Analysis Graph 

Vehicle Evaluation Report 

The vehicle evaluation report is used to evaluate the performance of vehicles in the 

organization in terms of distance covered, cost of maintenance, cost on fuel and fuel 

efficiency. An example of a vehicles evaluation report is shown in Figure D.8. 
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Figure D.8: Vehicle Evaluation Report 

Project Status Report 

A project status report used to evaluate the state of an existing project is shown in 

Figure D.9. 

 

Figure D.9: Project Status Report 
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Individual Supplier Rating Report 

A supplier rating report, used to evaluate the supplier performance on past orders is 

shown in Figure D.10. 

 

Figure D.10: Supplier Rating Analysis through each Invoice 
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Appendix E - TEST RESULTS 

 Test Cases for tender management module is shown in Table E.1. 

 

No Test Case Expected Output Actual Output Status 

1. 
Fill the tender 

fields and click on 

Submit Tender. 

Redirected to 

tender list with a 

message indicating 
success.  

Pass 

2. 
Approval of 

Tenders for 

bidding by clicking 
approve button. 

A confirm box 

appears, requesting 

confirmation. 

 

Pass 

3. 
Click on ‘OK’ 
button. 

Tender status 
changes and 

displays the name 

of the person who 

approved the 
tender 

 

Pass 

4. 
Fill the required 

fields, click add 
meeting. 

Tender Meeting 

added to the table 
on left.  

Pass 

5. 
Choose Quotation 

and click Upload 
Quotation. 

Displays a link to 

the quotation with 
person name. 

 

Pass 

7. 
Award Tender By 

Clicking on 

‘Award Tender’. 

Request 

Confirmation by a 

dialog. 

 

Pass 

8. 
Click ‘OK’. Alert appears 

displaying tender 

awarded. 

 

Pass 

 

Table E.1: Test Results for Tender Management Module 
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 Test Cases for production management module are shown in Table E.2. 

No Test Case Expected Output Actual Output Status 

1. Click on Map to get 
Location. 

Location textbox 
filled with 

location’s latitude 

and longitude. 

 

Pass 

2. Click on ‘Submit’ 
button. 

Project added and 
a message is 

displayed. 

 

Pass 

3. Click ‘Add Task’ 

button. 

A Modal appears 

to add a task. 

 

 

 

Pass 

4. Click Create task 

after filling out the 

fields. 

Task Added and 

displayed on list. 

 

Pass 

5. Approve Work 

order by clicking on 

approve. 

Confirm box 

appears requesting 

confirmation. 

 

Pass 

6. Click ‘OK’. Status changes as 
approved.  

Pass 

 

Table E.2: Test Results for Production Management 

 Test Cases for stock management module are shown in Table E.3.  

No Test Case Expected 

Output 

Actual Output Status 

1. Select item 

category and sub 
category and 

click ‘Check 

Displays a list 

of items from 
the inventory 

belonging to  

Pass 
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Availability’ the category 

2. Click on select 

button of an 

item 

Item id 

displayed in the 

textbox  

Pass 

3. Click ‘Complete 

Assigning’  

A confirm box 

appears  

 

Pass 

4. Click ‘OK’ Alert appears 

indicating 
completion 

 

Pass 

5. Click ‘Mark’ on 
inspect receive 

goods’ 

Pending 
Quality 

Evaluations 

count decreases 

 

Pass 

 

Table E.3: Test Results for Stock Management 

 

 Test Cases for transport management module is shown in table E.4. 

No Test Cases Expected Output Actual Output Status 

1. Click on 

desired map 

location. 

Destination textbox 

filled with latitude and 

longitude of the 

clicked location. 

 

Pass 

2. Select Vehicle 

Type. 

Displays the list of 

vehicles belonging to 

that category and not 
on maintenance. 

 

Pass 

3. Select Vehicle 
Type. 

Displays the list of 
drivers.  

 

Pass 
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4. Click on 

‘Assign’ button 

of a driver.  

Driver Number 

displayed as selected 

vehicle. 

 

Pass 

5. Click on 

‘Assign’ button 
of a vehicle.  

Vehicle Number 

displayed as selected 
vehicle.  

 

Pass 

6. Click ‘Save’. Trip Added and 

displays a message 

indicating success. 

 

Pass 

7. Click ‘Start 

Trip’ from 

android device 
and enter key. 

The last location 

displayed on the trip 

map in addition to 
source and destination 

locations in web based 

system. 

 

Pass 

 

Table E.4: Test Results for Transport Management 
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Appendix F - CODE LISTING 

In addition to the featured code available in Section 4.4, some of the other program 

code that was developed is listed as below: 

Code for Adding a Customer Payment is shown in Figure F.1. 

 

Figure F.1: Code Listing for Adding Customer Payment 

Code for Checking for Worker Availability is shown in Figure F.2. 

 

Figure F.2: Code for Checking for Worker Availability 

 



 

91 

 

Code Listing for Retrieving Project Expenses for Charts is shown in Figure F.3 

 

Figure F.3: Code Listing for Retrieving Project Expenses for Charts 

Code Listing to Upload Coordinator Report to Server is shown in Figure F.4. 

 

Figure F.4: Code to Upload Coordinator Report to Server 
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Code Listing to Manage generate the timesheet as an excel file is shown in Figure F.5. 

 

Figure F.5: Code to Generate the timesheet as an excel 

Code to approve an uploaded tender is shown in figure F.6. 

 

Figure F.6: Code for approving uploaded tender 
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Appendix G – CLIENT CERTIFICATE 

 

Figure G.1: Client Certificate 
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Glossary 

 Debtor Analysis        -An analysis of the due and overdue payment 

amounts    categorized based on overdue date. 

 Gate pass.          -A document issued to formally hand over the 

finished product to client. 

 JQuery.          -A JavaScript library used for increase dynamic 

behavior of the website. 

 Material Requisition Note -A document issued to requesting the allocation 

of items to a project task. 

 Purchase Order   -A document sent to a selected supplier 

requesting for goods. 

 Supplier Invoice  -A financial document received from a supplier 

together with the supplies. 

 Tender Quotation  -An estimation of the total costs that could incur 

in the completion of a project. 

 Timesheet    -A numerical representation of the number of 

hours a worker spent on a task. 

 Trip     -A transport Arrangement. 

 Work-Order   -A list of tasks assigned to successfully complete 

a project. 


