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Abstract 

 

Since container ships and port terminals involve a huge capital investment and 

significant daily operating costs, it is of crucial importance to efficiently utilize the 

internal resources of container terminals and transportation systems at South Asia 

Gateway Terminals Pvt Ltd. This in turn requires highly sophisticated control 

strategies in order to meet the desired performance measures. In shipping port sector, 

containers are the most dynamic and complex to manage. To provide adequate-, 

strategy for the increasing traffic, ports must either expand facilities or improve 

efficiency of operations. The main goal of the present work is to be used as a help 

tool in a port decision support system. Keeping align with the organizations 

expansion and improvement process, Information Technology Department is 

extending Decision Support System capability between its operation managers. 

Currently there is no Decision Support System to take day to day decision at South 

Asia Gateway Terminals Pvt Ltd. Operation department managers want to track their 

operator activities when something goes wrong. As well as they need daily activity 

reports in some specific area. Variety of inter-related decisions has been made during 

daily operations at a container terminal. The ultimate goal of these decisions is to 

minimize the berthing time of vessels, the resources needed for handling the 

workload, the waiting time of customer trucks, and the congestion on the roads and 

at the storage blocks and docks inside the terminal; and to make the best use of the 

storage space. Given the scale an~ complexity of these decisions, it is essential to use 

decision support tools to make them. The project goal is implementing a system 

using new technology to fulfill their requirements. This system should be accessible 

through anywhere in the company and daily incident, performance and utilization 

reports should be e-mailed to the managers at a particular time. This project 

dissertation describes technology adopted; approach to solve the identified issues, 

analysis and design, implementation, evaluation and .testing, and conclusion of the 

newly developed Decision Support System for Container Handling System. Having 

implemented this software solution, it was able to get history data, online data and 

the predictable data within a short period of time. Thus it saves considerable man 



  

hours which IT department spends to get those data. Also, unnecessary data 

redundant is now reduced. Since it is not difficult to find and monitor required 

information of the container operation. Getting information is now fast and reliable. 
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Abstract 
Since container ships and port terminals involve a huge capital investment and 

significant daily operating costs, it is of crucial importance to efficiently utilize the 

internal resources of container terminals and transportation systems at South Asia 

Gateway Terminals Pvt Ltd. This in turn requires highly sophisticated control 

strategies in order to meet the desired performance measures. In shipping port sector, 

containers are the most dynamic and complex to manage. To provide adequate 

strategy for the increasing traffic, ports must either expand facilities or improve 

efficiency of operations. The main goal of the present work is to be used as a help tool 

in a port decision support system. Keeping align with the organizations expansion and 

improvement process, Information Technology Department is extending Decision 

Support System capability between its operation managers. Currently there is no 

Decision Support System to take day to day decision at South Asia Gateway 

Terminals Pvt Ltd. Operation department managers want to track their operator 

activities when something goes wrong. As well as they need daily activity reports in 

some specific area. Variety of inter-related decisions has been made during daily 

operations at a container terminal. The ultimate goal of these decisions is to minimize 

the berthing time of vessels, the resources needed for handling the workload, the 

waiting time of customer trucks, and the congestion on the roads and at the storage 

blocks and docks inside the terminal; and to make the best use of the storage space. 

Given the scale and complexity of these decisions, it is essential to use decision 

support tools to make them. The project goal is implementing a system using new 

technology to fulfill their requirements. This system should be accessible through 

anywhere in the company and daily incident, performance and utilization reports 

should be e-mailed to the managers at a particular time. This project dissertation 

describes technology adopted; approach to solve the identified issues, analysis and 

design, implementation, evaluation and testing, and conclusion of the newly 

developed Decision Support System for Container Handling System. Having 

implemented this software solution, it was able to get history data, online data and the 

predictable data within a short period of time. Thus it saves considerable man hours 

which IT department spends to get those data. Also, unnecessary data redundant is 

now reduced. Since it is not difficult to find and monitor required information of the 

container operation. Getting information is now fast and reliable. 



Contents 
Page 

01 Chapter 1 - Introduction 
1.1. Aim and Objectives 02 

1.2. Solution 02 

1.3. Resources 03 

1.4. Features 03 

1.5. Technology 03 

1.6. Structure of the dissertation 04 

Chapter 2 - Problem domain 05 

2.1. Introduction 05 

2.2. Similar Work of the Project 07 

2.3. Comparison of different approach 07 

2.4. Summary 08 

Chapter 3 - Technology Adapted 09 

3.1. Introduction 09 

3.1.1. The Waterfall Model 09 

3.1.2. Waterfall Model Advantages 12 

3.1.3. Criticisms 12 

3.2. Software Prototyping 13 

3.3. Component-Based Software Engineering 13 

3.4. System Analysis and Design Methodology 14 

3.4.1. Structured System Analysis and Design Methodology 14 

3.4.2. Objective of SSADM 14 

3.4.3. Advantages of SSADM 14 

3.4.4. Disadvantages of SSADM 15 

3.4.5. SSADM Techniques 15 

3.4.6. Steps used in SSADM 16 

3.4.7. SSADM in Context with the Business Situation 16 

3.5. Object Oriented Analysis and Design (OOAD) 17 

3.6. Unified Modeling Language (UML) 17 

vi 



3.7. Summary 19 

Chapter 4 - Approach 20 

4.1. Introduction 20 

4.2. Feasibility Study 21 

4.3. Selecting a Software Process Model 21 

4.4. Suitable System Analysis and Design Methodology 22 

4.5. Designing with UML 22 

4.6. Suitable Development Environment 23 

4.6.1. Apache Web Server 23 

4.6.2. PHP Server side Scripts 23 

4.6.3. MySQL Database 24 

4.7. Summary 25 

Chapter 5 - Analysis and Design 26 

5.1. Introduction 26 

5.2. Software Requirements 28 

5.2.2. Functional 28 

5.2.3. Non-Functional 28 

5.3. System Architecture 29 

5.4. Use Case Diagrams 30 

5.4.1. Use Case Description 32 

5.5. Activity Diagrams 34 

5.6. Check List 37 

5.7. Grammatical Analysis 38 

5.8. Class Diagram 40 

5.9. Sequence Diagrams 42 

5.10. Database Design 43 

5.10.1. ER Diagram 45 

5.10.2. Normalization Form of Database 46 

5.11. GUI Design 47 

5.11.1 User Interface: Login Page 48 

5.11.2 User Interface: Main Menu 48 

vn 



5.11.3 User Interface: Sub Menu 1 49 

5.12. Summary 50 

Chapter 6 - Implementation 51 

6.1. Introduction 51 

6.2. Software Installation 51 

6.3. Testing of Database Connectivity 52 

6.4. System Login 52 

6.5. Generate Reports 53 

6.6. Manage Users 54 

6.7. Scheduled Tasks 54 

6.8. GUI Design 54 

6.9. Programming 55 

6.10. Summary 56 

Chapter 7 - Testing & Evaluation 57 

7.1. Introduction 57 

7.2. Testing Strategy 57 

7.3. Test Case Generation 58 

7.4. How the Test Cases were Developed 59 

7.5. Test Data Results 61 

7.6. Evaluation 63 

7.7. Summary 64 

Chapter 8 - Conclusion & Further work 65 

8.1. Introduction 65 

8.2. Conclusion 65 

8.3. Problems Faced 66 

8.4. Limitations of the Solution & Future Work 66 

8.5. Summary 66 

Reference 

viii 



Appendix A 

Activity Diagrams 

Appendix B 

Sequence Diagrams 

Appendix C 

User Interface Designs 

Appendix D 

User Interfaces 

Appendix E 

Feasibility Study 

Appendix F 

User Manual 

Appendix G 

Abbreviations 



« 

List of Figures 

* Figure 2.0 Existing Network 06 

Figure 5.3 System Architecture 29 

Figure 5.4 Use Case Diagram 31 

Figure 5.4.3 Activity Diagram - Get RTG Hot Seat Change State 36 

Figure 5.7 Class Diagram 41 

Figure 5.8.4 A Sequence Diagram for Get RTG Hot Seat Change State 43 

Figure 5.9.1 ER Diagram 45 

« Figure 5.9.2 Normalization Form of Database 46 

Figure 5.10.1 GUI Login page 48 

Figure 5.10.2 GUI Main Menu 49 

Figure 5.10.3 GUI Sub Menu 1 50 

Figure 6.1 Login Page 55 

Page 



List of Tables 

Table 2.0 Comparison of different approach 08 

Table 4.1 Comparison of Software Process Models 21 

Table 4.2 OOAD Vs SSADM 22 

Table 4.3 Comparison of Available DBMS 25 

Table 5.5 Check List 37 

Table 5.6 Grammatical Analysis 39 

Table 7.1 Sample test case 60 

Table 7.2 Test Data Results 63 

• 

xi 


