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ABSTRACT 

 

 The project aims at developing a Disaster Management System for Military users as well 

as Government bodies (NDMA), Rescue 1122, police stations, hospitals, Relief agencies, 

Gated Communities (Bahria Town, DHA, Askaris) , Schools and Colleges. DIMA is a 

Disaster Management System. It is a GIS based command, control and intelligence (C2i) 

web application which is operating system independent. We are building a disaster 

management system which will help its users to navigate location of emergency buildings 

(such as hospitals, fire stations, police stations etc.) and find the shortest possible route for 

that location in case of disaster. A rudimentary platform has already been made for a C2I 

application this will be further enhanced to achieve required functionality for a disaster 

management system. 

Our idea will provide the need for secure maps where data for locations can be saved offline 

by military and any other organization. It also provides portable intrusion detection system 

which notifies the user about security breach no matter where the user is, by the use of C2i 

application. 
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INTRODUCTION 

1.1 Overview 

DIMA is a Disaster Management System. It is a GIS based command, control & 

intelligence (C2i) web application which can help in easy navigation in disastrous events 

& find routes for emergency buildings. It can be easily adopted by the beneficiary since it 

is a basic web application which shows offline routes and emergency locations so it does 

not even require internet and any army personnel can use it anywhere. It also notifies the 

detection of intruder and has an edge because of its portability 

DIMA is an offline application which uses map tiles available on the server. However it 

can also work in an online mode if need be. The application also uses a GPS sensor to 

fetch the coordinates of the current location of the user. User can navigate location of 

emergency buildings and find the shortest route for any location. Only authorized users 

will be able to access the application and integration of C2i application will help generate 

alerts on DIMA in case of security breach. 
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1.2   Problem Statement 

We are building a disaster management system for Pakistan Army which will help the 

military officials to navigate location of emergency buildings (such as hospitals, fire 

stations, police stations etc.) and find the shortest possible route for that location in case 

of disaster. However, this application can also be used by commercial users, government 

bodies and most importantly by NDMA (National Disaster Management Authority) 

Pakistan. 

 

1.3 Approach 

Our idea will provide the need for secure maps where data for locations can be saved 

offline by military and any other organization. It also provides portable intrusion 

detection system which notifies the user about security breach no matter where the user 

is, by the use of C2i application. 

1.4 Scope 

The project aims at developing a System for people facing disastrous situations. It is to 

make navigation easy in case of a disaster and assist the users to find the shortest possible 

route. We are building a disaster management system for Pakistan Army which will help 

the military officials to navigate location of emergency buildings (such as hospitals, fire 

stations, police stations etc.) and find the shortest possible route for that location in case 

of disaster. However, this application can also be used by commercial users, government 

bodies and most importantly by NDMA (National Disaster Management Authority) 

Pakistan. 
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1.5 Aim & Objectives 

The objectives of project include:  

● Using software engineering techniques for gathering requirements during the 

development process, designing the software, implementing and testing 

requirements gathered.  

● To learn java programming and SDLC  

● To learn database design and development  

● To learn data transfer through networking. 

1.6 Contributions 

The project has been qualified for FICS (Finding Innovative and Creative Solutions) 

where it has cleared the first two stages. 

 This is an industrial project designed and developed for R&D MCS. 

1.7 Organization 

The first part of thesis is the abstract which describes the main details of DIMA System, 

followed by the introduction section which specifies the problem statement, approach, 

scope and objectives. The literature review section state the various resources read online 

before the commencement of the project. They include learning about the disaster 

management system. The design and development part illustrate the diagrams which 

describe the detailed design of the DIMA System its components, interfaces and data 

necessary for the implementation phase. The analysis and evaluation part give details of 
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the black box testing, unit testing and system integration testing; actual results against 

expected results. The future work gives states the enhancements that can be applied to the 

application. 

1.8  Deliverables 

Table 1-1: Deliverables 

Deliverable Name Deliverable Summary Description 

Software Requirements 

Specification(SRS) Document 

Complete Description of what the system will do, 

who will use it. Detailed description of functional 

and nonfunctional requirements and the system 

features. 

Design Document Complete description of how the system will be 

implemented i.e. the detailed design. 

Code Complete code. 

Testing Document The whole system is tested according to the 

specification described in the SRS document. Black 

box, unit and System integration testing is done. 

Complete System Complete working system. 
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2 LITERATURE REVIEW 

Pakistan is one of the most disaster prone countries in the world. Generally divided into 

natural and man-made, all disasters are managed by a systematic process of disaster 

management that aims at minimizing the damage and restoration of people to their 

normal state. Pakistan is well familiar with disasters which have caused a heavy toll in 

terms of men and material.  

 

However, due to its inadequate preparedness to manage disasters, it has failed to 

effectively cope with them. Though, after earthquake-2005, a systematic effort was 

geared up to develop a viable structure of disaster management evolving into 

establishment of NDMA, it has yet to achieve the required standards. The heavy floods of 

2010 exposed its unpreparedness and frail management resulting in unprecedented 

proportion of losses and damages. Since, the magnitude of implications is too heavy to 

bear; the efficient disaster management comes, on the priority, second to none of other 

needs. Therefore, it is necessary to formulate an organized disaster management system 

to cope with disasters that may break out in future. 
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2.1 NDMA 

However, despite establishment of National Disaster Management Authority (NDMA) 

the response was too slow to meet the magnitude of challenge. The purpose behind its 

establishment was to change national response to emergency situations from reactionary 

model to an active mitigation, preparedness, response and recovery model. NDMA is the 

executive arm of the National Disaster Management Commission (NDMC) headed by 

Prime Minister. Also, NDMA supervises Provincial Disaster Management Authorities 

(PDMA) and District Disaster Management Authorities (DDMA). 

The National Disaster Management Authority has been assigned the task of coordinating 

the disaster risk management at the national level, implementing disaster risk 

management strategies, mapping the hazards, developing guidelines, ensuring the 

establishment of disaster management authorities and Emergency Operation Centers 

(EOCs) at provincial, district and municipal levels, providing technical assistance to 

concerned departments, organizing training to personnel, serving as a lead agency for 

NGOs and international cooperation, coordinating with the federal government through 

National Emergency Operation Centre (NEOC) and requiring any government 

department or agency to make available needed resources and personnel.  
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Despite establishment of this organization assigned with apparently multifarious tasks, 

disasters in Pakistan are hardly managed effectively. Its preparedness and response 

during recent floods were found inadequate. “For 10 days, the flooding was only in this 

province. But we didn't hear from the NDMA and nor did we see any NDMA official. No 

one even contacted us,” said Khyber-Pakhtunkhwa Information Minister Iftikhar 

Hussain. 

2.1.1 DIMA 

DIMA is a Disaster Management System with a command and control center that 

administers all the disastrous events on a single platform. It uses offline maps so the 

availability of internet is not necessary. 

2.2 DIMA novel functionality: 

2.2.1 Single Platform: 

It brings all the rescue forces on one single platform i.e. hospitals, police stations and fire 

stations, providing necessary information about these stations. 

2.2.2 Nearest Building: 

It also provides information related to the nearest building available in case of disaster. 

2.2.3 Addition of new Assets: 

The system helps in the addition of new assets such as hospitals, police stations and fire 

stations and also allows tagging that location onto the map. 
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OVERALL DESCRIPTION 

 
This part of the document contains information about the product, its features, 

perspective, user's characteristics and constraints. 

3.1 Introduction 

This document serves the purpose of providing information needed to adequately design 

and implement DIMA - a Disaster Management System, a GIS based command, control 

and intelligence (C2i) web application which is operating system independent. 

3.1.1 Purpose 

It will explain the purpose and features of the system, the interfaces of the system, what 

the system will do, the constraints under which it must operate and how the system will 

react. This document is intended for both the stakeholders and the developers of the system. 

This document is meant to outline the features and requirements of DIMA, so as to serve 

as a guide to the developers on one hand and a software validation document for the 

prospective client on the other. 

3.1.2 Intended Audience and Reading Suggestions 

The intended audiences for the DIMA include the project supervisor, the BESE 19 FYP 

group (developers), UG project evaluation team, and other persons at MCS CSE 

Department. 

1. Project Supervisor: 

It will help the supervisor to supervise the project and guide the team in a better way. This 

document will be used by her to check whether all the requirements have been understood 

and in the end whether the requirements have been properly implemented or not. 
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2. BESE 19 FYP group (developers, testers, and documentation writers): 

For FYP group members, this document will provide the guideline for developing and 

testing the project. 

3. UG Project Evaluation Team: 

 It will help the evaluation team to evaluate the progress of FYP project. The document 

will provide the evaluators with the scope, requirements and details of the project to be 

built. It will also be used as basis for the evaluation of the implementation and final project. 

Reading suggestions: 
The SRS begins with the title and table of contents. All level 1 and level 2 headings are 

given in the table of contents, but the lower sub headings are not included. Each main 

heading is succeeded by a number of sub headings, which are all in bold format. The 

product overview is given at the start, succeeded by the complete detailed features, 

including both functional and non-functional requirements. The entire interfaces are also 

described. The SRS ends with appendices, including a glossary.  

3.1.3 Product Scope 

The document only covers the requirement specifications for DIMA. This application will 

be used by military personnel in hard areas to navigate around, and to analyze locations 

not only by providing them with a list of the nearby locations of a particular category but 

also by giving sufficient information about any location, which will help them in analyzing 

the situation around them. For convenience and security purpose application features are 

mostly available in offline mode, however, additional functionality can be added using the 

online mode.  

For Research & Development Wing MCS-NUST  

What To provide location and navigation services to military personals or commercial 

users along with the following features: 

● Information about routes(min route, max route) 

● Satellite view of important locations (hospitals, fire stations, police 

stations etc.) 

● Alerts in case of security breach 
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● Geotagging  

 

The C2i version of Google Maps 

Is An extension of C2i systems 

That Provides: 

● Assistance in disastrous situations 

● Navigation  

● Security 

 

3.2 Overall Description 

3.2.1 Product Perspective 

DIMA is basically an extension of C2i which handles catastrophic situations by providing 

the locations of nearby facilities in the form of offline maps in hard areas which can be a 

better alternative than Google Maps since the availability of internet connection is not 

required for navigation. 

3.2.2 Product Features 

Following are the salient features: 

1. Location tagging. 

2. Viewing and navigation to the tagged location. 

3. Displaying current location through GPS tracker. 

4. Information about routes (min route, max route) 

5. Provision of satellite view of all emergency locations. 

6. Alerts in case of security breach. 

7. Provides user’s current location. 

8. Provides user the capability of adding more information about a location. 

 

The figure below shows the block diagram of DIMA application: 
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Figure 3.2.2-1: Block Diagram of DIMA 

3.2.3 User Classes and Characteristics 

The application can be used by customers interested in having a much secure version of 

Android Lollipop with minimal security breaches. 

The different types of users are: 

1. Pakistan Army (frequent user): 

 This Disaster Management System will be used by Pakistan Army in hard areas to navigate 

and find routes of emergency buildings. 

2. Intelligence Agencies (frequent user): 

 Intelligence Agencies can also use DIMA in cases of emergencies and the accessed can 

be limited to authorized users only. 

3. Government Bodies (occasional user):  

Government bodies and commercial users can use DIMA in case of emergencies. 

4. Tester (occasional user):  

The testers will use the product at the time of the penetration testing to check the flaws of 

the product. 
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3.2.5 Design and Implementation Constraints 

● For military purposes, DIMA will only be used on the authorized devices however 

this limitation is not necessary for commercial usage of DIMA. 

● The shortest distance found by the application might not be highly accurate. 

● The synchronization of local databases may be very difficult. 

● There might be overlapping in the defined categories such that two buildings might 

fall in the same category. 

● Since we need a remote web-server to ensure mobility, its maintenance would be 

hard. 

● DIMA generates alerts in case of security breach, however, it does not guide the 

user how to deal with that alert. 

3.2.6 User Documentation 

 Following are the guides for DIMA: 

● Usage manuals with pictures and text for using the software 

3.3 External Interfaces Requirements 

3.3.1 User Interfaces 

● User interface will contain: 

● A login screen 

● A screen with the map display and locations. 

● A screen for marker addition(geotagging) 

● A tab for C2i  

3.3.2 Hardware Interfaces 

● GPS Sensor will be used to detect the current location of the device. 

● Communication between DIMA application and ZigBee module for alerts in case 

of security breach.  

3.3.3 Software Interfaces 

● Web service will act as an interface between the front end of the application and 

the server. 

● The web service being used is REST web service. 

● The database used for the Devices will be MySQL Workbench. 

3.3.4 Communications Interfaces 

● Application will be used to communicate with the GPS Sensor to detect the current 

location. 
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● No external hardware and software communication is being done. 

● Alerts will appear whenever the system suspects a security breach. 

3.4 System Features 

This section describes in detail the system features of the DIMA. System features are 

classified into following use cases: 

1. Addition of a new location: 

The application shall help the user to add the location in the database. 

2. Tagging that location on the map: 

The application will assist in tagging the marker of the saved location in the database on 

the map. 

3. Display of current location: 

The application will also generate the current location of the user with the help of GPS 

sensor. 

4. Category wise search: 

The application will help in the category wise search which filters the data according to the 

user requirements. 

5. Addition of a sub category in a category: 

The application will also help in the addition of a sub category in a category to specialize 

the database. 

6. Searching of routes: 

The application will also assist in finding routes by providing additional information of the 

shortest possible route to a certain location. 

7. Alert generation on security breach: 

The application will also generate alerts on security breach with the support of the C2i 

application. 

8. Adding/viewing information under a subcategory: 

The application will also help to add and view information under a subcategory to provide 

details regarding a location. 

This is the overall structure of DIMA: 
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Figure 3-1: Structure of DIMA 

3.5 Functional Requirements: 

REQ-1: The system shall display marker on the given central point. 

REQ-2: The system shall allow the user to add category wise locations on the map. 

REQ-3: The system shall allow the user to tag the added location on the map. 

REQ-4: The system shall allow the user to enter subcategory under an already added 

category. 

REQ-5: The system shall give information about routes within the user’s vicinity. 

REQ-6: The system shall generate alerts in case of security breach. 

REQ-7: The system shall allow the user to locate all the emergency buildings (hospitals, 

police stations, fire stations etc.) in the vicinity. 
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3.6 Nonfunctional Requirements 

3.6.1 Safety Requirements 

The use of the software product has no harms whatsoever; nor does it have any possibility 

of loss or damage that might be inflicted. If the app crashes during addition, deletion or 

editing there will be no change in the database. 

3.6.2 Security Requirements 

● The application should be password protected on different levels of security. 

● The application shall only be accessed by authorized devices. 

3.6.3 Performance Requirements 

System should notify the user within 2 seconds of the security breach.  

3.6.4 Software Quality Attributes 

1. Usability 

The graphical user interface of app is to be designed with usability as the first priority. The 

app will be presented and organized in a manner that is both visually appealing and easy 

for the user to navigate.  

2. Interoperability: 

Since DIMA is a web-based application therefore it is operating system independent and 

can be used on Windows, Linux etc. 

3. Accuracy 

 To ensure reliability and correctness, there will be zero tolerance for errors in the algorithm 

that computes results. 

4. Portability 

DIMA is portable and can be accessed on all devices that have been authorized. 
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5. Availability 

The application will be available 24/7. 

6. Flexibility 

The design and architecture of the application will be flexible enough for catering any new 

requirements that come at any later stage. 

7. Data Integrity 

If the app crashes during addition, deletion or editing there will be no changes. 

8. Scalability 

The application is expected to handle one user at a time. One instance of the application 

could be opened on a single device at a time. 

3.7 Business Rules 

● This product is being developed for R&D MCS. 

● Developers have right to keep the modules in the product for later use. 

3.8 Other Requirements 

● Newer Versions of the product will support previous database. 

● Data for DIMA system will be made available by R&D MCS to the development 

team. 

● Qualified Army officials from R&D MCS will provide required assistance to 

development team. 
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DESIGN AND DEVELOPMENT 

4.1 INTRODUCTION: 

DIMA is a Disaster Management System. It is a GIS based command, control and 

intelligence (C2i) web application which is operating system independent. A rudimentary 

platform has already been made for a C2I application this will be further enhanced to 

achieve required functionality for a disaster management system. 

4.1.1 Purpose of the document: 

This chapter describes the architecture and system design of DIMA (Disaster 

Management System).It mostly contains different design diagrams and their explanation. 

The document is intended to inform stakeholders of the details of the design and the 

design process. This document will help the developer(s) in implementation and 

maintenance of the Application (app).  

4.1.2 Scope of the Development Project 

We are building a disaster management system for Pakistan Army which will help the 

military officials to navigate location of emergency buildings (such as hospitals, fire 

stations, police stations etc.) and find the shortest possible route for that location in case 

of disaster. However, this application can also be used by commercial users, government 

bodies and most importantly by NDMA (National Disaster Management Authority) 

Pakistan. 

4.1.3 Definitions, acronyms, abbreviations 

● DIMA: Disaster Management System 

● C2i: Command, control and intelligence 
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● NDMA: National Disaster Management Association 

● UI: User Interface 

● UML: Unified Modelling Language  

● Fig: Figure  

● DB: Database 

4.1.4 Overview of the document 

This chapter shows the design and working of DIMA. It starts from higher level details 

for a non-technical reader to understand just by seeing the diagrams to the lower level 

details that aid the developer to code and understand other technical details of the 

application 

.Section 2 the System Architecture Description gives a detailed overview of the 

application. Section 2.1 Structure and Relationships shows the higher level details 

system working by the means of System Block, Activity, State Transition, and Use Case 

diagrams. Lower level details are described using the Class, Chen’s Entity Relationship, 

Sequence diagrams and Structure Chart. Section 2.2 describes how the application is 

designed to curb the tendency of User Interface Issues and problems during User 

Interaction. 

In Section 3, Detailed Description of Component is given to show the working of 

modules with low level details. It shows the purpose, function, subordinates, 

dependencies, interfaces, resources, processing and data of the components and their 

relationships with each other. 

Section 4 shows the Reuse and Relationship to other Products i.e.; information about 

work done in the same project before and any reuse of the same work. The section also 

provides a key to reuse this system for further upgrades. 

Section 5 Design Decisions and Tradeoffs shows the architecture style and design 

pattern of the application, while in the Section 6 the Pseudo Code of the components is 

given in for human reading rather than machine reading. Appendices are included in 

section 7. 
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4.2 Work Breakdown Structure: 

 

Fig 4.2-1: Work Breakdown Structure 

4.3 System Architecture Description 
Detailed description of system architecture and design pattern which this system is    

going to use is discussed later in the document in section 5 ‘Design Decisions and 

Tradeoffs’.  

This Section overview of application, its higher and lower levels details and user 

interfaces. 

4.4 Structure and Relationships: 

This section covers the overall technical description of DIMA (refer Section 1.3). It 

shows the working of application in perspective of different point-of-views and also 

shows relationships between different components.  
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Figure 4.4-1: DIMA Application 

 

4.4.1 System Block Diagram 

This diagram shows the higher level description of the application. It shows generic 

working of the application and interaction with the user. In this application the user will 

interact with the DIMA Application. The application UI allows the user to add location, 

category, marker and sub-category. It provides geotagging, filtered data search, searching 

of routes and alert generation. The C2i application sends input to DIMA Application UI 

in case of security breach which in turn generates alert on DIMA Application. The server 

application hosts map tiles and returns record from database to Application UI.  
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Fig 4.4.1-1: Block Diagram 
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4.4.2 User View (Use Case Diagram) 

 

Fig: 4.4.2-1: Use Case Diagram 

Actors: 

● Military Users 

● Commercial Users 

Use Cases: 

● Addition of Region 

● Add marker/geotagging 

● View current location 

● Filtered search 

● Addition of a category 

● Searching of routes 

● Alert generation on security breach 
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● Viewing location details 

Use Case Description: 

● Use Case 1 

Name: Addition of Region 

Use Case Requirement: The application will help the user to add the region in the 

database. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: Region added 

● Exceptional: Error is generated 

 

Normal Path: Location Added 
Preconditions: The region being added does not exist. 

Interactions: The region added is stored in the database. 

Post conditions: The region added can be searched and viewed on the map. 

Exceptional Path: Error is generated 

Preconditions: The region being added already exists. 

Interaction: An error message is sent by the system. 

Post conditions: The beep sound is produced through the speakers of the computer. 

Extends: N/A 

Includes: Login 

 

● Use Case 2 

Name: Add marker/Geotagging 

Use Case Requirement: The application will assist in tagging the marker of the saved 

location in the database on the map. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: Successful tagging of location. 

● Exceptional: Error is generated 
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Normal Path: Successful tagging of location 
Preconditions: The location being tagged already exists in the database. 

Interactions: The location being tagged is clicked on the map by the user and information 

is added on that location.  

Post conditions: The information is stored on the location which was tagged. 

Extends: N/A 

Includes: Login 

 

● Use Case 3 

Name: View current location 

Use Case Requirement: The application will also generate the current location of the user 

with the help of GPS sensor. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: Display of the current location 

● Exceptional: Error in the GPS tracker 

Normal Path: Display of the current location 
Preconditions: The GPS sensor is working perfectly. 

Interactions: The GPS return the current location status to the system. 

Post conditions: The map should display the current location status. 

Exceptional Path: Error in the GPS sensor 
Preconditions: The GPS sensor is not working correctly. 

Interactions: The GPS does not return any information about the current location to the 

system. 

Post conditions: Error message is generated on the screen. 

Extends: N/A 

Includes: Login 

 

● Use Case 4 

Name: Filtered search 

Use Case Requirement: The application will help in the category wise search which filters 

the data according to the user requirements. 

Actor(s):  
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● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: Displays information category wise 

● Exceptional: Generates error message 

 

Normal Path: Displays information category wise 
Preconditions: The category already exists. 

Post conditions: The search is filtered out category wise. 

Exceptional Path: Generates error message 
Preconditions: The category does not exist. 

Post conditions: Error generated and beep sound is produced. 

Extends: N/A 

Includes: Login 

 

● Use Case 5 

Name: Addition of a category 

Use Case Requirement: The application will also help in the addition of a category to 

specialize the database. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal:  

● The category is added 

● The sub-category is added in a category. 

Normal Path: The category is added  
Preconditions: The region should be selected to add a category. 

Post conditions: The category is added under a region. 

Extends: Addition of subcategory 

Includes: Login 

 

● Use Case 6 

Name: Searching of routes 
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Use Case Requirement: The application will also assist in finding routes by providing 

additional information of the shortest possible route to a certain location. 

Actor(s):  

● Military Users 

● Commercial Users 

Use Case Paths 

● Normal: The information about the searched route is displayed. 

● Exceptional: Error message is generated 

Normal Path: The information about the searched route is displayed 
Preconditions: The location whose route information is needed, is selected. 

Post conditions: The route information from the current location to the given location is 

displayed. 

Exceptional Path: Error message is generated 
Preconditions: The GPS is not working perfectly. 

Post conditions: Error message is generated and beep sound is produced. 

Extends: N/A 

Includes: Login 

 

● Use Case 7 

Name: Alert generation on security breach 

Use Case Requirement: The application will also generate alerts on security breach with 

the support of the C2i application. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: The C2i application will generate alerts on security breach. 

● Exceptional: Error will be generated in case of C2i system failure. 

Normal Path: The C2i application will generate alerts on security 

breach. 
Preconditions: The C2i application will detect the intrusion. 

Interactions: The DIMA system will interact with the C2i system in case of security 

breach. 

Post conditions: Alerts will be generated on the DIMA system. 

Exceptional Path: Error will be generated in case of C2i system failure. 
Preconditions: The C2i application encounters a system error. 
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Interaction: The DIMA system will not interact with the C2i system in case of security 

breach. 

Post conditions: Error message is generated and beep sound is produced. 

Extends: View notifications 

Includes: Login 

 

● Use Case 8 

Name: View location details 

Use Case Requirement: The application will also help to view information under a 

subcategory to provide details regarding a location. 

Actor(s):  

● Military Users 

● Commercial Users 

 

Use Case Paths 

● Normal: Information is viewed under a sub-category. 

Normal Path: Information is viewed under a sub-category. 
Preconditions: The sub-category containing information should be selected. 

Post conditions: Information regarding that category is generated. 

Extends: N/A 

Includes: Login 

 

 

 

4.4.3 Sequence Diagram 

The sequence diagram of the DIMA is given below: 
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Fig 1: Login 

 

Fig 2: Add Category 
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Fig 3: Add Marker 

 

 

 

Fig 4: Add Region 
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Fig 5: Add Sub-Category 

 

Fig 6: Filtered Search 
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Fig 7: Searched Routes 

 

 

Fig 8: View notifications 

Fig 4.4.3-1: Sequence Diagram 

 

4.4.4 Logical View (State Transition Diagram) 

 

The State Transition diagram is shown in the figure below: 
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Fig 4.4.4-1: State Transition Diagram 

 

4.4.5 Dynamic View (Activity Diagram) 

 

In activity diagram, the dynamic view of the system is shown. All the activities are 

shown concurrently with their respective start and end states. 
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Fig 4.4.5-1: Activity Diagram 

 

 

4.4.6 Implementation View (Class Diagram) 
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Fig 4.4.6-1: Class Diagram 

Classes Description 

JSP Classes JSP show the Graphical User Interface in the form of web pages. 

DAO Classes Data Access Object classes have getter and setter methods for 

the database.  

JPAController 

Classes 

JPA Controller classes are used for the connection of data access 

object classes with the view classes of the application. 

Servlet Classes Servlet classes are uses to process data between jsp pages. 

 

4.4.7 Entity Relationship Diagram (ER Diagram) 
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Figure 4.4.7-1: Entity Relationship Diagram 

 

4.4.8 Structure Chart 

 

This chart shows the breakdown of the application to its lowest manageable levels.  It 

shows the modules and their corresponding functions which this application will 

implement. This chart basically shows the structure breakdown of the application starting 

from main modules to specific functions. 
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Fig 4.4.8-1: Structure Chart 

 

4.5 User Interface 
The user Interface of the DIMA is as follows: 
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               Fig 4.5-1: User Interface 

 

The Screen will have a login page which will ask for the valid username and password 

and enter into the main page containing the map tiles which will allow to add category, 

sub category, marker/region and show alerts with support of C2i application. It will also 

show markers of the screen of the tagged location. 

4.6 Detailed Description of Components: 
 

4.6.1 Application UI 

 

Identification Name: Application UI 

Location: Presentation layer of the system architecture 

Type UI component 
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Purpose The User is able to see the converted text which is being read 

on the screen while the video is being made by the camera 

mounted on the ring. 

This component fulfills following functional requirements (as 

specified in SRS Document) related to user interface in the 

application: 

REQ-1: Application shall be able to show the map tiles of the 

selected region. 

REQ-2: The user shall be able to enter a category or a 

subcategory into the database.  

REQ-3: The user shall be able to enter a marker on the 

selected region. 

REQ-4: The application shall be able to provide the filtered 

search for any category or subcategory. 

REQ-5: The application shall be able to give the shortest route 

of the searched location with directions. 

REQ-6: The application shall also generate alerts on security 

breach with the support of the C2i application. 

Function This component displays map tiles of any region selected, 

allows the user to enter category and subcategory and displays 

markers of all tagged location. 

This component also interacts with the C2i application to 

generate alerts. 

Subordinates This component involves getting the maker details from the 

database and displaying the marker on the map. 

The component also interacts with the C2i module to get the 

notification information. 

Dependencies It interacts with Server Application and C2i application, 

whenever a user interacts with the application. It gets database 

records from server application and alert generation 

notification from support with C2i application. 



45 

Interfaces The User interface is part of this section. It will display the 

map tiles, with markers and show alerts for security breach. 

Resources Software: NetBeans 8.1 and MySQL workbench using html, 

jsp, css, and java code using Hibernate and Spring Framework. 

Processing Take Input from the user. 

Display information regarding a location on screen. Also 

shows alert in case of security breach. 

Data Text entered in the form of latitude, longitudes, region, 

category and subcategory.  

 

4.6.2 Server  

Identification Name: Server 

Location: Application logic layer of the system architecture 

Type Component 

Purpose Following functional requirements mentioned in SRS are fulfilled 

by this component: 

REQ-1: The application shall host the map tiles. 

REQ-2: The application shall generate results from the database. 

Function This component hosts map tiles and uses functions to return 

database records to UI application. 

Subordinates N/A 

Dependencies This component is dependent on database to return records to UI 

application. 

Interfaces The records will be sent to the UI Application. 

Resources Software: Apache Tomcat 7.0, web service using java servlets and 

jsp code 

Processing Server application gets records from database and return them to 

UI Application. 

Data Location, category and subcategory records from database. 
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4.6.3 C2i Application 

Identification Name: Compare Frames 

Location: Presentation layer of the system architecture 

Type Component 

Purpose Following functional requirements mentioned in SRS are 

fulfilled by this sub-component: 

REQ-1: The system shall provide input to Application UI to 

generate alerts in case of security breach. 

Function The function of this sub component is to provide frames of 

video in form of images to be used to convert into text for 

further processing. 

Subordinates It has two subordinates, one is to split video into frames and 

the other is to compare frames. 

Dependencies This component is independent. 

Interfaces The UI Application generates alerts in case of security breach. 

Resources Hardware:  ZigBee module, Passive Infrared Sensors, Acoustic 

Sensors, X band Sensors etc. 

Processing This component sends alert information to Application UI. 

Data Sends alert information to Application UI. 

 

4.7 Reuse and Relationships to Other Components 
 

DIMA is a disaster management system which is being developed for Pakistan Army to 

manage disasters. We have integrated it with C2i system to handle intrusion detection as 

well which can helps to eliminate the occurrence of some of the disastrous occasions. 

We can further enhance the features by adding new functionality and enhancing it to a 

bigger level. We can take the C2i system and enhance it to C4i as well which can 
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transform our Disaster Management System to a next level involving the analytics and 

computing. 

 

4.8 Design Decision and Tradeoffs 
 

The Design of the device is very handy, it consists of a model which consists of data 

access object classes and database. A controller which consists of JPA Controller Classes 

and a View which consists of a Graphical User Interface consisting of jsp web pages and 

a C2i application view. 

We have followed the Model View Controller architectural design for our application in 

this as shown below: 

 

Fig 4.8-1: MVC Diagram 

 

View is the user interface of the application, with which the user will be interacting. 

 

 

Model (Application) 

Data Access Object 
Classes 
Database 

 

Controller (Input) 

JPA Controller Classes  

View (Interface) 

GUI (jsp web pages) 
C2i 
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Controller is the handler for whatever action is done on the view, which will 

communicate with view and pass on the information gathered from view to model 

(application / business logic). It will also communicate with model and get the 

information to be displayed on view from model and pass it on to the view. Controller is 

the mediator between model and view. 

Model is the application or business logic; it includes all the algorithms that will be 

implemented. 
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CHAPTER: 5 

SYSTEM IMPLEMENTATION 
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5 SYSTEM IMPLEMENTATION 

DIMA is an offline application which works using map tiles available on the server. 

However it can also work in an online mode if need be. User can navigate location of 

emergency buildings and find the shortest route for any location. Only authorized users 

will be able to access the application and integration of C2i application will help generate 

alerts on DIMA in case of security breach. 

5.1  Pseudo Code for Components 
 

5.1.1 Application UI 

Begin 

login(); 

GetMapTiles(); 

ShowMapTiles(); 

GetMarkers(); 

ShowMarkers(); 

if( user clicks on category addition ) 

   SetCategory(); 
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endif 

if( user clicks on sub category addition) 

   SetSubCategory(); 

endif 

if(user clicks on map) 

   if(user clicks add region) 

   SetRegion() 

   Endif 

   if(user clicks add marker) 

   addMarker() 

   Endif 

Endif 

If (user selects filter) 

   ShowfilteredMarkers() 

Endif 

If (user searches a route) 

   ShowRoute(); 
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Endif 

End 

 

 

5.1.2 Notification System: 

 

 C2i Application (UI) 

 

 

 

 

 

 

 

 

 

Begin 

If ( intruder detetected ) 

   generateAlert() 

   SendNotification() 

Endif 

End 
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5.1.3 DimaApplication (UI) 

 

 

 

 

 

 

 

5.1.4  Server-Side Processing 

 

 

  

Begin  

If ( data updates recieved ) 

    updateRecords(); 

Endif 

If ( data is needed ) 

    sendRecords(); 

End  

 

Begin  

If ( Notification Recieved ) 

   ShowAlert(); 

Endif 

End 
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6 Analysis and Evaluation 

6.1 Introduction 

This test plan document describes the appropriate strategies, process and methodologies 

used to plan, execute and manage testing of the Disaster Management System (DIMA) 

project. The test plan will ensure that DIMA meets the customer requirements at an 

accredited level. 

 

Manual Testing will be followed which includes testing a software manually, i.e., without 

using any automated tool or any script. In this type, the tester takes over the role of an 

end-user and tests the software to identify any unexpected behavior or bug. Each Unit 

will be tested separately and then will be integrated with other units; therefore Unit 

Testing and Integration testing will be followed. For each unit Black box Testing is done 

and for combined units Acceptance Testing is done. 

 

The test scope includes the Testing of all functional, application performance and use 

cases requirements listed in the requirement document 

 

Software testing, depending on the testing method employed, can be implemented at any 

time in the development process. However, most of the test effort occurs after the 

requirements have been defined and the coding process has been completed.  

 

This document includes the plan, scope, approach and procedure of test. The Test Plan 

document documents and tracks the necessary information required to effectively define 
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the approach to be used in the testing of the product. 

 

6.2 Approach 

Acceptance test will be executed based on this acceptance test plan. And after all test 

cases are executed, a test report will be summarized to show the quality of Disaster 

Management System (DIMA). Following test approaches will be used in test execution: 

● Unit test. Developers are responsible for unit test as white-box testing. The 

implementation of each module and individual component will be verified 

separately. 

● Integration test. After the unit test is passed above the defined quality 

threshold, testers will execute the integration test cases. After all the modules 

are integrated, it’s crucial to test the product as a black-box. End-to-end 

scenarios will be tested to ensure the communication functionality. 

● Regression test. After developers fix the bug in one feature, regression test will 

be executed by testers to ensure that the other functions are not affected. 

● Field test. Firstly, untrained end users recreate one or more existing (but 

narrow) mass observation events in the DIMA Application. A number of 

observers will be invited to help with evaluation. After that, post event 

questionnaires will be used to collect quantitative usage data as well as 

qualitative data and further improvement will be taken into consideration. 

● Positive and negative testing design technique. This approach will be 

combined with unit test and integration test. Test cases are designed in obvious 

scenarios, which ensure that all functional requirements are satisfied. What’s 

more, different test cases will also be covered to show how the system reacts 

with invalid operations. 

6.3 Features to be tested 

Following Features are tested:  
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● Login 

● Addition of category 

● Addition of region 

● Addition of marker 

● filtered search 

● Addition of sub category 

● Searching of routes 

 

6.4 Item Pass/Fail Criteria 

Details of the test cases are specified in section Test Deliverables. Following the 

principles outlined below, a test item would be judged as pass or fail. 

Preconditions are met 

Inputs are carried out as specified 

The result works as what specified in output => Pass 

The system doesn't work or not the same as output specification => Fail 

6.5 Testing tasks 

Develop Test Cases. 

Execute tests on the basis of the test cases developed 

Report defects during tests if any. 

Complete the test report. 

Manage the changes made after testing. 

6.6 Test Deliverables 

 Test cases 
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 Output from tools 

6.7 Responsibilities 

All developers of the project are responsible for the completion of all components testing 

and integration testing tasks.  

 

6.8 Staffing and training needs 

Basics knowledge of testing strategies and techniques is needed for the testing of the 

project.  

All the developers will be testing each other’s work and will be actively participating in 

the development and testing of the project simultaneously. 

6.9 Risks and contingencies 

6.9.2 Schedule Risk: 

The project might get behind schedule so in order to complete the project in time we will 

need to increase the hours/day that the project is being worked on. 

6.9.3 Budget Risk: 

The budget will be compensated by using less costly alternatives to fit the budget 

requirements. 

6.9.4 Operational Risks: 

Operational risks will be eliminated by Scheduling daily meetings and regular deadlines 

to meet the goals of the project as well as provide proper communication within the 



59 

group. 

6.9.5 Technical risks: 

Technical risks will be eliminated by keeping the once defined requirements constant. 

6.9.6 Programmatic Risks: 

In case of a programmatic risk the scope of the project will be limited in order to stay 

inside the constraints of the project. 

6.10 Environmental Needs 

6.10.2 Hardware 

Laptops and PC’s. 

6.10.3 Software 

6.11 Software 

Windows 7, 8, 8.1, 10 

Software: NetBeans 8.1, MySQL Workbench, Tomcat 7.0 

6.12 Risks and contingencies 

Efforts have been made to remove all and every chance of failure but there are certain 

unpredictable factors such as network issues, corrupt input data, or system failure that 

may lead to some issues. Error handling will be applied more deeply to cover all these 

issues but unforeseen circumstances may happen. 
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6.13 Test Cases: 

Unit Testing and Integration Testing 

Following are the Test Cases:  

 

Table 6-1: 

Test Case Name Login 

Test Case No 1 

Description The user can login only with valid username and password 

Testing Technique Used Black box testing 

Preconditions Application must be properly installed. 

Input Values  Username and password 

Steps 1. Open DIMA application.  

2. Enter username and password. 

3. Click login button. 

Expected Output Main map page should be displayed. 

Actual Output Main map page is displayed. 

 

 

 

Table 6-2 
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Test Case Name Addition of marker 

Test Case No 2 

Description Testing the addition of marker details in the database. 

Testing Technique Used Black box testing 

Preconditions Main map page is displayed. User clicks on a location on the 

map and then clicks on ‘Add Marker’ button. 

Input Values  User clicks on ‘Add Marker’. 

Steps 1. Go to home page. 

2. Click on a location on the map. 

3. Enter marker details. 

4. Click ‘Add to Database’ button. 

Expected Output User is redirected to home page. 

Actual Output User is redirected to home page. 

 

Table 6-3 

Test Case Name Addition of region 

Test Case No 3 

Description Testing the addition of region in the database. 

Testing Technique Used Black box testing 

Preconditions Main map page is displayed. User clicks on a location on the map 

and then clicks on ‘Add Region’ button. 

Input Values  Region name 
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Steps 1. Go to home page. 

2. Click on a location on the map. 

3. Enter marker details. 

4.  Click ‘OK’ button. 

Expected Output User is redirected to home page. 

Actual Output User is redirected to home page. 

 

Table 6-4 

Test Case Name Filtered search 

Test Case No 4 

Description Testing the category wise search which filters the data according to 

the user requirement 

Testing Technique Used Black box testing 

Preconditions Main map page is displayed.  

Input Values  Category and subcategory is selected. 

Steps 1. Go to home page. 

2. Select ‘filter’ tab. 

3. Then select category and subcategory from dropdown menu. 

Click on ‘Apply Filters’ button. 

Expected Output Category wise information is displayed. 

Actual Output Category wise information is displayed. 

 

Table 6-5 
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Test Case Name Category addition 

Test Case No 5 

Description Testing the addition of category in the database. 

Testing Technique Used Black box testing 

Preconditions The user selects ‘Category tab’ 

Input Values  The user should select ‘category tab’ and enter category details. 

Steps 1. Go to home page.  

2. Select ‘Category’ tab.  

3. Enter category details.  

4. Click ‘OK’ button. 

Expected Output Category is added in the database and user is redirected to home 

page. 

Actual Output Category is added in the database and user is redirected to home 

page. 

 

Table 6-6 

Test Case Name Subcategory addition 

Test Case No 5 

Description Testing the addition of subcategory in the database. 

Testing Technique Used Black box testing 

Preconditions The user selects subcategory tab. 

Input Values  The user should select ‘Subcategory tab’ and enter category and 



64 

subcategory details. 

Steps 1. Go to home page.  

2. Select ‘Subcategory’ tab.  

3. Enter category details. 

4. Click ‘OK’ button. 

Expected Output Subcategory is added in the database and user is redirected to home 

page.  

Actual Output Subcategory is added in the database and user is redirected to home 

page. 

 

Table 6-7 

Test Case Name Searching of routes 

Test Case No 6 

Description Testing the route search to a certain location. 

Testing Technique Used Black box testing 

Preconditions The user clicks on ‘get directions’ button. 

Input Values  The user selects source location and destination location. Then 

the user clicks on get directions button. 

Steps 1. Go to home page.  

2. Click on get direction icon.  

3. Select source location and destination location.  

4. Click on ‘Get Directions’ button. 

Expected Output Routes from source to destination is displayed. 
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Actual Output Routes from source to destination is displayed. 
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7 FUTURE WORK 

A system of this magnitude always needs more and more work to evolve. There are a lot 

of possible changes and additions that can be done to the system to improve its 

performance and functionalities. The system has been made in a modular fashion which 

enables integrating new features very easy. 

Some of the key features which current version doesn't have are:  

● Report the tragedy as it happens with a single click 

● Rapidly respond to the emergencies by allocating assets 

● Track assets in real-time as they move in the field 

● Minimize the response time for rescue operations 

● Get geographical  and temporal stats about crime hot-spots 

● Use data mining techniques to intelligently and strategically place assets in the 

field 

 

 

 

 

 

 



68 

 

 

 

 

CHAPTER: 8 

CONCLUSION 

 

  



69 

 

8 CONCLUSION 

8.1 Overview 

The main purpose of this project is the development of a system with Command Control 

and Intelligence web application that will help military officials locate emergency 

buildings in case of an emergency, and it will also help them navigate to these locations 

by calculating and showing the shortest possible routes to the concerned location. 

8.2 Objectives Achieved 

The Project is developed with the aim that it can be easily adopted by the beneficiaries 

since we will be targeting government bodies, schools, military forces and housing 

schemes such as DHA, Askaris, Bahria Town, etc. The reason that disaster relief 

agencies, government bodies and the housing scheme authorities and its residents will 

adopt this application is because damage control and disaster relief are among the main 

concerns these days and people are thoroughly looking forward to solutions to solve these 

problems. Application is designed in such a way keeping the ease-of-use of users in 

mind. 
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General Information 

10 GENERAL INFORMATION 

This section explains in general terms the system DIMA and the purpose for which it is 

intended. 

10.1 System Overview: 

DIMA is a disaster management system that will aid Pakistan army and military officials 

in navigating to emergency buildings (such as hospitals, fire stations, police stations etc.), 

in geotagging , viewing details of these and in finding the shortest possible route for a 

location in case of a disaster.  

10.2 Organization of the manual: 

The user’s manual consists of five sections: General Information, System Summary, 

Getting Started, Using the System. 

1. General Information section explains in general terms the system and the purpose for 

which it is intended. 

2. System Summary section provides a general overview of the system. The summary 

outlines the uses of the system's hardware and software requirements, system’s 

configuration, user access levels and system’s behavior in case of any contingencies. 

3. Getting Started section explains how to setup the system and configure it for the first 

time. The section presents briefly system's settings. 

4. Using the System section provides a detailed description of system functions. 
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System Summary 

11 SYSTEM SUMMARY 

System Summary section provides a general overview of the system. The summary 

outlines the uses of the system's hardware and software requirements, system’s 

configuration, user access levels and system's behavior in case of any contingencies. 

11.1 System Configuration: 

DIMA requires Java to be installed on the operating system. Minimum version required is 

JDK 1.6. System needs server connectivity as well. First time configuration of database is 

also needed for the system. 

11.2 User Access Levels: 

The System will be available for to all military officials, all authorized users will be able 

to perform all tasks (adding/viewing details, records, categories, sub categories, markers). 

11.3 Contingencies: 

In case of any errors or system crashes, the database will not be affected and all building 

records will remain safe. The system will restart from the login. If the user was in the 

middle of making any changes (tagging a location, adding a category subcategory etc.) 

then they will not be saved. User Settings will also remain same. 
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Getting Started 

12 GETTING STARTED 

Getting Started section explains how to configure the system and install it for the first time 

use. The section also presents briefly the system's menu. 

12.1  Installation: 

The application can be installed by the exe file provided. 

1. After installation, System has to be checked for network availability from Settings. 

2. It should be connected to the web server 

3. Database has to be started from settings menu, 

12.2 Login: 

The application starts with a login page, where user logs in based on their region, 

username and password.   
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Figure 12-1 Login 

12.3  Main Application Page: 

           After login the main page of the application opens up, you have multiple options   

1. User can add category by clicking on add category on the menu. 

2. User can add subcategory if clicked on the add subcategory button on the menu 

3. If the user clicks on the magnifier icon to search for a building. 

4. If the user clicks on the pin icon on the tabbed pane the user can tag a location. 

5. On clicking the tabbed pane with the directions icon user can find a route.  

6. On clicking the filter icon on the tabbed pane, user can filter markers. 

7. User can reset page by clicking on the reset button on the bottom 

8. User can logout using logout button on top right. 
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Figure 12-2 Main Screen 

12.4 Exit Application: 

The system will save all settings, Terminate database and network connections and exit 

the application. 

 

 

 

 

 

 



79 

Using the System 

13 USING THE SYSTEM: 

This section provides a description of system functions and features. 

13.1 Login: 

The application starts with a login page, where user logs in based on their region, 

username and password.   

 

Figure 13-1 Login 

13.2 Main Application Page: 

13.3.1 After login the main page of the application opens up, you have multiple options: 

13.3.2 If the user clicks on the add category part of the menu the application will take the 

user to the category addition page, where you can just enter a new category and add it to 
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the database with the click of “Add to database” button. 

 

Figure 13-2 Addition of Category 

13.3.3  If the user clicks on the add subcategory part of the menu the application will 

take the user to the subcategory addition page, where you can just enter a sub category 

from a category selected from the dropdown menu and add it to the database with the 

click of “Add to database” button. 

 

Figure 13-3 Addition of Sub-Category 

13.3.4 If the user clicks on the magnifier icon on the tabbed pane, the user can select a 

category and find the nearest building belonging to that category. 

13.3.5  If the user clicks on the pin icon on the tabbed pane the user can tag a location, 

this can be done by clicking on the location you want to tag, two buttons and the 
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coordinates of the location will appear on the tabbed pane, if the user clicks on the “add 

region” button a new region can be add with this location, if the user clicks on the “add 

marker” button then the user is directed to a page where they can add marker related 

information like it's category, subcategory, name and a marker will be added to the 

database.  

 

Figure 13-4 Addition of Details 

 

13.3.6 On clicking the tabbed pane with the directions icon user can click on any two 

points on the map and the system shows a route and gives directions as well, clicking on 

the reset route button resets source destination and removes the directions controller. 
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Figure 13-5 Routes 

 

13.3.7  On clicking the filter icon on the tabbed pane, user can filter markers by selecting 

a category or both a category and subcategory and then clicking the filter button.  

13.3.8  On the bottom of the page a reset button is available that resets the map to its 

initial state.   

 

Figure 13-6 Reset to Main Screen 
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13.4 Logout: 

On clicking the logout button on the top right of the screen you will bee directed to thee 

initial login screen. 

13.5 Exit Application: 

The system will save all settings, Terminate database and network connections and exit 

the application. 

 

 


