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ABSTRACT 

 

SIGNAL EQUIPMENT AUTOMATED TRAINING SYSTEM V2 

 

SEATs is primarily a defense purpose project of signal directorate to digitize and automate the learning of 

signal equipment by using GUI based module. It will comprise of front panel of all signal communication 

equipments with complete hands on training without any presence of equipment/instructor. This project will 

not only work as a training Aid but also provide an opportunity to the defense personal as simulator. This 

project is GUI based application which will have various signal equipments having vast usage in a field in the 

form of API supported by GUI which will be very economical, user friendly and having no complication 
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PREFACE 

Thisi thesisi willi presenti thei detaili study,i designi andi implementationi andi testingi ofi thei 

projecti “Signali Equipmenti Automatedi Systemi Versioni 2”i Fori easei ofi scenariosi wei havei 

dividedi iti intoi Fivei chapters 

Chapteri One:i Thisi chapteri describesi thei introduction,i objectivesi andi scopei ofi system 

Chapteri two:i Thei purposei ofi requirementi analysisi isi toi obtaini requirementsi andi 

informationi fromi thei stakeholdersi andi usersi fori developingi software.i Thisi chapteri containsi 

scope,i objective,i functionali andi noni functionali requirementsi ofi thei system 

Chapteri Three:i Thisi chapteri containsi thei detailedi designi ofi thei applicationi ofi thei systemi 

andi thei objectsi ini thei system.i Thei developmenti techniquesi andi interfacesi ofi ouri systemi 

arei discussedi ini thisi chapter 

Chapteri Four:i i Thisi chapteri discussesi softwarei requirementi specificationsi ini whichi eachi 

modulei describesi itsi functionality,i behavior,i performancesi andi qualityi byi uniti testing.i Iti isi 

concernedi withi thei environmenti andi deploymenti settingsi andi containsi alli thei informationi 

regardingi thei usagei andi practicali manifestationi ofi thisi system 

Chapteri Five:i Thisi chapteri containsi thei useri manuali whichi hasi alli thei informationi abouti 

howi toi usei thei software 
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CHAPTER #1 

INTRODUCTION 

 

 

 

1 



 

 

1.1 Introduction 

 The main theme of SEATS v2 is to easily access and understand the different highly costly modules 

of Corps of Signals which functionality and usage are very complicated. It has to be implemented down level 

for practical manifestation in training institutions and at various formation level during cadres. SEATS v2 

brought about many improvements in the version 2 and introduced various new sets/software. 

1.2 Background of the SEATS 

 Previous work done includes SEATS v1. As per recommendation from various units and signals dte 

new Sets needed to be included foreseeing Pak Army new future operational commitments and many 

improvements were also needed in SEATS v1  

1.3 Objectives of SEATS 

 Seats project is primarily be focusing on the training of soldiers to understand the concept of various 

signal equipment, configuration, communication and simulation. It will not only allow the soldiers to gain the 

knowledge of equipments but will allow them to pace with the modern technology like other modern armies 

in the world. It will also help soldiers to understand the concept of web based application which is otherwise 

very useful for the modern soldier 

 

1.4 Significance of SEATS v2 

 Finish flaws in SEATS v1 

 Add new tutorials in existing sets 

 Add new sets as Army and Sig dte requirements 
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1.1 Introduction 

SEATS version 2 is a primarily defense project of signals directorate to digitize and automate the 

learning of signal equipment by using GUI based module. It will compromise of front panel of signa l 

communication equipment with complete hands on training without any presence o f 

equipment/instructor. This project will not only work as a training aid but will also provide an 

opportunity to the defense personal as simulator. This project is a GUI which will have various signa l 

equipment having vast usage in the field in the form of API supported by GUI which will be very 

economical, user friendly and having no complication. 

1.2 Purpose 

SEATS version 2 will be focusing on the training of soldiers to understand the concept of various 

signal equipment, configuration, communication and simulation. It will not only allow the soldiers to 

gain the knowledge of equipment but will allow them to pace with the modern technology like other 

modern armies of the world. It will also help soldiers to understand various signals equipment using 

GUI based applications. 

 

1.3 Definitions, Acronyms, Abbreviations  

 

Abbreviation Complete 

SEATS Signal Equipment and Training System 

MCS CSE Dept Military College of Signals’ Computer Software 

Engineering Department 

V2 Version 2 

Sigs Signals 
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1.4i Documenti Conventions 

Thei conventionsi usedi toi preparei thei documenti isi giveni bellow 

 Font–Timesi Newi Roman,i sizei 12 

 Maini headings,i Font–Timesi Newi Roman, Bold,i sizei 18 

 Subi headings,i Font–Timesi Newi Roman, Bold,i sizei 14 

 

1.5i Intendedi Audiencei andi Readingi Suggestions 

Thei Softwarei Requirementsi Specificationi (SRS)i documenti isi meanti fori thei followingi stakei 

holders. 

 Projecti Supervisor:i Toi assisti ini projecti supervisioni andi guidingi thei teami ini ai betteri way. 

 Developmenti Team:i Toi helpi ini developmenti ofi producti andi trace-backi ofi functionali 

requirements. 

 Testingi Team:i Toi helpi thei testersi toi understandi thei applicablei constraints. 

 Users:i Pakistani Armyi Soldiers/Officers 

 UGi Projecti Evaluationi Team:i Toi helpi thei evaluationi boardi ini fori gaugingi thei 

progressi ofi SEATS 

 

1.6 Project Scope 

    Up gradation and improvement of SEATS v1 as per the feedback received from Army  

    Addition of 4 new signals equipment which will allow GUI based training of Army soldiers and 

officers 

    This SEATS v2 will be developed in C sharp code. This simulator will allow the user to login and 

enter credentials which will help SEATS v2 suit to maintain database of users  



 

 

1.7 References 

 SEATS version 1 documentation 

 Army Signal equipment manuals 

 Use Case Modeling Guidelines, which documents the guidelines used to develop the 

use case model specifying the functional requirements in this specification. 

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=787548 

 System Requirements Specification Content and Format Standard, which 

specifies the content and format of this specification. 

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?tp=&isnumber=15571&arnumber=7205

74&punumber=5841 

 System Requirements Specification Template, which provides the skeleton for this 

specification. 

http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?tp=&isnumber=16016&arnumber=7419

40&punumber=5982 
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2. Overall Description 

2.1 SEATS version 2 perspective 

This SEATS v2 can be useful in following perspective: 

 For training in various school of instructions 

 Easily accessible to all intended users which were lacking due to deficiency and highly costly 

equipment 

 It can be helpful for maintaining the database and becoming proficient in acquiring skills on SEATS 

module 

 Improvements in SEATS v1 as per feedback received from various formations of the Army 

 Addition of new equipment 

2.2 Functionalities 

Following are the functional requirements: 

 Design database interface 

 User login and authentication for access 

 Show main user interface after login 

 Various sets/equipment will be available for training 

 Record keeping of various users 

 Test to check the proficiency of learning at the end 
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Following are the non functional requirements: 

 Easy to understand 

 System must be able to display data with all desired actions 

 Password protected 

2.3 Users Classes and Characteristics 

 The end users of SEATS v2 are restricted to defense personal only 

 Officers and soldiers of Signals and all other regiments will be able to use the system. 

2.4 Operating Environment 

This is a GUI based application. The software and languages used are mentioned below: 

 Visual Studio 

 Languages: C SHARP 

 Coral draw 

 Windows 10 

 Adobe Photoshop 

The system of SEATS version 2 shall run on the computer system with fo llowing specificat ions 

 Pentium 4 or higher CPU 

 At least 512 MB RAM 
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 At least 1 GB free disk space 

 Windows 10 

2.5 Design and Implementation Constraints 

The intent of this project is to make a simulator of different signal equipment which soldiers can access while 

sitting in their own organizations. The design includes: 

 Login page 

 Basic event handlers 

 Multiple event addition side by side 

2.6 Developing 

The most important module in this project is GUI based interface of different signals equipment which are 

part of this project and then subsequently adding events. This is developed using coral draw and overall 

prepared in visual basic  

 Key Features 

 Can support minimum windows 10 with at least 4 GB RAM processor  

 Multiple assistance to be added like cursor, voice enabling and step by step explanation which 

can make users understand  

2.7 User Documentation 

Final release will be accompanied with an user guide to inform users how to use equipment in SEATS 

version 2. User documentation that would be delivered along with the final product  

 User manual with instructions, pictures and text for understanding how to operate SEATS v2 

equipment 



 

 

2.8 Assumptions and Dependencies 

 Equipment in simulator will be taken as actual signals equipment operated in the field  

 It is a standalone GUI so it can operate in any independent environment 

 It does not require and Wi-Fi or internet access 

3 External Interface Requirements 

3.1 User Interfaces 

The interfaces available to the users are the main front panel after login which can be handled after taking 

subsequent actions. Example is shown below 

 

Please note that the interface provided are just for demonstration purposes. Actual interfaces may be different.  
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3.2 Hardware Interfaces 

There will be an interface drawn for each panel of equipment designed in coral draw. User of SEATS version 

2 can navigate and select the desired functionalities available on the interface. Computer system hardware 

interfaces are as follows 

 System shall have keyboard/mouse input 

 System shall have a monitor 

3.3 Software Interfaces 

Following software will be used in this project 

 Visual studio 

 SQL 

 Adobe Photoshop 

 Macromedia director 

 Coral draw 

 Adobe after effects 

4 SEATS version 2 Features 

Version 2 of SEATS is based on two main modules. First module comprises of improving some 

functionalities of SEATS v1 as per feedback received from different formations. The improvements required 

for different equipment of SEATS version 1 are as under: 

1) HARRIS (5800/7800) 

1) Urdu language doesn’t work in some tutorials which has to be corrected 



 

 

2) More details in few tutorials may be provided 

2) SDR-9661 

1) One button in the date and time tutorial is not working correctly 

3) NGPATCOMS 

1) All radio ports should be red before synch 

2) PCU (Power control unit) sub menu does not exist in SEATS version 1 

3) When a lower level menu is closed the application should go to its parent view instead 

of shutting down 

4) In manual alignment of PCU, the software does not cater for elevation changes  

5) Save option does not appear after any change in configuration 

4) M3TR 

1) Add more details in functionality in some functions and correct some tutorials  

Second module is based on addition of new equipment which will be integrated with SEATS v1. The 

equipment to be added is: 

1) HARRIS-7800H WMT 
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2) TNAC-6010 

 

3) LMR NMS 
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4) IP Nera 

 

4.1 Sub SEATS version 2 Features 

 After authentication the users are required to select any equipment of the given and then follow the 

subsequent learning parameter which will be assisted by voice command and instruction indication by 

cursor. These are the real time commands exercised over these equipment and thus they help soldiers 

to attain proficiency required to have full command over the equipment.  

 Since it is GUI based so it does not depend on any external communication channel like WIFI, so 

once it is downloaded, it will be functional. 



 

 

4.2 Login to SEATS 

Description 

This feature enables the system to acquire video from the user who will upload it into the application. This 
video will be fed into the system for further processing.  

Stimulus/Response Sequences 

Normal Path: Login Successful  

Preconditions 

 The user provides his login credentials for login purpose  

Interactions  

 The login details are sent to the system/database for processing 

Post conditions  

 Successful Login Message displayed.  

Categorization 

 Criticality: High 

 Probability of Defects: Medium 

 Risk: High 

 

Exceptional Path: Error Message Displayed 

Preconditions 

 Invalid Login details 

Interactions  

An error message is displayed telling the user that login failed  

Post conditions  

 Login failure message displayed  

Categorization 

 Criticality: High 

 Probability of Defects: Medium 

 Risk: High 

Functional Requirement 

The system shall be able to check login details of user, match them with the database for processing and 
authentication. 
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4.3 Select Equipment 

Description 

This feature involves selecting the equipment for training purpose 

Stimulus/Request Sequences 

Normal Path: Equipment Selected 

Preconditions 

 The user selects the equipment using cursor.  

Post conditions  

 The equipment gets selected moving to the new window.  

Categorization 

 Criticality: Medium 

 Probability of Defects: Medium 

 Risk: Medium 

Functional Requirement 

System shall be able to effectively process the selected equipment and move to the next equipment.  

4.4 Start Tutorials 

Description 

Tutorials will be started for the selected equipment 

Stimulus/Response Sequence 

Normal Path: Tutorial started 

Preconditions 

 Clicking on start tutorial using cursor 

Interactions  

 Selection 

Post conditions  

 Tutorial starts 

Categorization 

 Criticality: High 

 Probability of Defects: High 

 Risk: High 
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Exceptional Path: Tutorial does not start 

Preconditions 

 Clicking on start tutorial using cursor 

Interactions  

 Selection of start tutorial tab.  

Post conditions  

 Tutorial does not start 

Categorization 

 Criticality: High 

 Probability of Defects: Low 

 Risk: High 

Functional Requirements 

System shall be able to start the tutorials for the equipment 

5 Other Non Functional Requirements 

5.1 Performance Requirements 

 User must have PC available 

 Windows 7 and above 

5.2 Safety and Security Requirements 

 This is a defense related project so security is a important consideration to cater for  

 SEATS version 2 simulator is required to be shared with the organization who should have their own 

security mechanisms to avoid any unauthorized access to the system 

5.3 Software Quality Attribute  

 SEATSi versioni 2i equipmenti isi easyi toi use 

 Iti isi easyi toi understand 



 

 

 Iti musti havei ani attractivei useri interface.i Usabilityi isi ani importanti criterioni ini thei 

developmenti ofi SEATSi versioni 2.i Thei systemi shouldi presenti alli functionalitiesi ini suchi ai 

wayi thati nothingi isi missedi byi thei user.i Thei graphicali useri interfacei ofi thei equipmentsi isi toi 

bei designedi withi usabilityi asi thei firsti priority.i Thei equipmenti willi bei presentedi andi 

organizedi ini ai manneri thati isi bothi visuallyi appealingi andi easyi fori thei usersi toi navigate 

6. UML DIAGRAMS  

 Basic Flow diagram of SEATS v2 is attached in Appendix A 

 Use Case diagram is attached in Appendix B 
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Appendix A: Flow Diagram 

 

 

21 



 

 

Appendix B: Use Case Diagram 
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Appendix C: Project Proposal 

 

SEATS V2 PROJECT PROPOSAL 

1.1 Brief Description of Project 

 

SEATS v2 is primarily a defense purpose project of signal directorate to digitize and automate the 

learning of signal equipment by using GUI based module. It will comprise of front panel of all signal 

communication equipments with complete hands on training without any presence of equipment/instructor. 

This project will not only work as a training Aid but also provide an opportunity to the defense personal as a 

simulator. This project is web based application which will have various signal equipments having vast usage 

in a field in the form of API supported by GUI which will be very economical, user friendly and having no 

complication. 

1.2 Scope of work 

 

It is a defense offered project related to the field of communication with various signal equipment. 

Scopes of seats are:-  

a. Will be used as a training aid in signal units and training institutions.  

b. Not only act as training aid but work like Training simulator.  

c. Covers the details of various radio communication aspects. 

d. Various signal equipment application.  

e. Digital configuration 

f. Will have extensive usage in the field being user friendly.  

 

1.3 SEATS V2 Scope 

Make new modules of equipment to facilitate training of soldiers and officers in Pak Army. Follo wing 

equipment will be analysed and feasible equipment will be added as new modules: - 



 

 

 Harris-7800H WMT 

 TNAC-6010 

 LMR NMS 

 IP NERA 

Furthermore improvements will be made in existing SEATS version 1 as per feedback received from different 

formations of Pakistan Army 

1.4 Academic Objective 

Seats project is primarily be focusing on the training of soldiers to understand the concept of various 

signal equipment, configuration, communication and simulation. It will not only allow the soldiers to gain the 

knowledge of equipments but will allow them to pace with the modern technology like other modern armies 

in the world. It will also help soldiers to understand the concept of web based application which is otherwise 

very useful for the modern soldier.  

 

1.5 End Goal 

End goal objective is to create such web based application which should be user friendly easy to 

understand and comprising of all those necessary signal equipments which soldiers need to handle practically 

on ground without any difficulty. As these equipment maintenance, handling is a demanding job and having 

limited quantity being costly is also a big challenge in a way of learning hence this application will provide a 

ultimate platform for overcoming all these challenges.  

 

1.6 Previous work done   

 SEATS V1 

1.7 Number of Students Required 

4 x students are required for this project to complete in a given timeline.  

Details of students are as under:-  

a. Capt Ahsan Bilal Tariq (BESE22-A) CGPA 3.98 

b. Capt Shan-e-Umar (BESE 22A)  

c. Capt Najam-ul-Hassan (BESE 22A) 



 

 

d. Capt Rizwan Khan (BESE 22A) 

 

1.7 Material or Sources Required 

Following sources will be required as an aid for the project:-  

a. Visual studio 

b. SQL 

c. Adobe captive 

d. Adobe Photoshop 

e. Macromedia director 

f. Coral draw 

g. Signal equipment user manual 

 

1.8 Special skills required 

Since SEATS is military based application so it will be requiring first hand military background knowledge 

about all the incorporated signal equipments that includes frequency hopping, communication principles, 

simulation and their various features 
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CHAPTER #3 

SEATS v2 DESIGN 
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1 Introduction 

1.1 Introduction 

i Thisi designi documenti capturesi alli functionali requirementsi andi showsi howi theyi interacti withi eachi 

otheri conceptually.i Thei lowi leveli designi alsoi showsi asi toi howi wei havei beeni implementingi thesei 

requirements.i Thei documenti isi intendedi toi informi stakeholdersi ofi thei detailsi ofi thei designi andi thei 

designi process.i Thisi documenti willi helpi thei developeri ini implementationi andi makingi functionalitiesi 

morei smoothlyi toi understand. 

1.2 Definitions, Acronyms and Abbreviations 

SEATS v2 Signal Equipment Automated Training System version 2  

App Application   

Sml   Simulator 

UML Unified modeling language 

GUI Graphical user interface 

HARRIS One of the communication set integrated in Simulator 

TNAH 6010 One of the communication set integrated in Simulator 

LMR NMS One of the communication set integrated in Simulator 

IP NERA One of the communication set integrated in Simulator 

 

1.3   Purpose 

Thei purposei ofi thisi Softwarei Designi Documenti isi toi providei ai descriptioni ofi thei designi ofi systemi 

fullyi enoughi toi allowi fori softwarei developmenti toi proceedi withi ani understandingi ofi whati isi toi bei 

builti andi howi iti isi expectedi toi bei built.i Thisi Softwarei Designi Documenti providesi informationi 

necessaryi toi geti ai descriptioni ofi thei detailsi fori thei softwarei andi thei systemi toi bei built.i Thei 

purposei ofi thisi documenti isi toi presenti ai designi viewi andi detailedi descriptioni ofi thei SEATSi v2.i Iti 

willi explaini thei purposei andi featuresi ofi thei system,i thei interfacesi ofi thei system,i whati thei systemi 

willi do,i itsi entirei processesi ini detail,i thei constraintsi underi whichi iti musti operatei andi howi thei 

systemi willi reacti toi inputsi andi whati willi bei itsi outputs.i Thisi documenti isi intendedi primarilyi fori 

thei stakeholdersi andi thei developersi ofi thei system. 



 

 

1.4 Document Conventions  

Document Text  Font-Times New 

Roman 

Size-12pt Not bold 

Level 1 Main 

Headings 

Font-Times New 

Roman 

Size-18pt Bold 

Level 2 

Headings 

Font-Times New 

Roman 

Size-16pt Bold 

Level 3 

Headings 

Font-Times New 

Roman 

Size-14pt Bold 

Level 4 

Headings 

Font-Times New 

Roman 

Size-12pt Bold  

Level 5 

Headings 

Font-Times New 

Roman 

Size-12pt Bold 

 

1.5 Intended Audience and Reading Suggestions 

The Software Design Specification (SDS) document is meant for the following stake holders.  

 Project Supervisor: To assist in project supervision and guiding the team in a better way.  

 Development Team: To help in development of product and trace-back of functional requirements.  

 Testing Team: To help the testers to understand the applicable constraints.  

 Users:  The potential stakeholders of the system, including the users and Telecommunication 

Providers. 

 UG Project Evaluation Team:  To assist the evaluation committee in evaluation progress of UG 

Projects. 

1.6 Project Scope 

The Scope of project is firstly to improve some functions in SEATS v1 as per feedback received from the 

Army and then secondly to understand the functionalities of different simulators which are being added in 



 

 

SEATS v2. Further it will be then converted to GUI based application having same external surface as 

SEATS v1 and to act like a real Signal simulator. It will be manually operated by the users for every intended 

functions. All functionalities of simulators will be tagged and will be displayed on the front panel and user 

can easily choose the desired actions installed in data base. 

1.7 References and Acknowledgments 

  2014, Software Engineering Standards Committee of the IEEE Computer Society, “IEEE Recommended 

Practice for Software Design Descriptions”, IEEE Std 1016-1998. 

  Applying UML and Design Patterns - An Introduction to Object-Oriented Analysis and Design (Craig 

Larman)” available from:  

 http://www.ebookdirectory.com/ 

 UML basics: An introduction to the Unified Modeling Language (Donald Bell)           ” available from:  

 http://www.ebookdirectory.com/ 

  UML Distilled: A Brief Guide to the Standard Object Modeling Language  by Martin Fowler” available from:  

 http://www.ebookdirectory.com/ 

  Learning UML 2.0  by Russ Miles” available from:  

 https://www.scribd.com/ 

  The Unified Modeling Language User Guide by Grady Booch ” available from:  

 https://www.scribd.com/ 

 https://books.google.com/?hl=en 

 www.w3schools.com 

2.0   System Overview 

2.1 SEATS version 2 perspective 

Thei Softwarei Designi documenti (SDD)i willi focusi oni specifyingi ai high- leveli viewi ofi thei 

architecturei ofi ouri systemi andi oni thei interactioni betweeni thei useri andi thei systemi andi willi focusi 

oni detailingi ai low-leveli viewi ofi eachi componenti ofi thei softwarei andi howi thei componentsi interacti 

withi eachi other.i Thisi document'si purposei isi toi providei ai high- leveli designi frameworki aroundi 

whichi toi buildi ouri projecti fori ouri specifici users.i i Iti alsoi providesi ai listi ofi requirementsi againsti 

whichi toi testi thei finali projecti andi determinei whetheri wei werei ablei toi successfullyi implementi thei 

systemi accordingi toi design.i Thei Systemi architecturei descriptioni sectioni isi thei maini focusi ofi thisi 

http://cs.bilkent.edu.tr/~cagatay/cs413/1016-1998_00741934.pdf
http://cs.bilkent.edu.tr/~cagatay/cs413/1016-1998_00741934.pdf
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document.i i Iti providesi ani overviewi ofi thei system'si majori componentsi andi architecture,i asi welli asi 

specificationsi oni thei interactioni betweeni thei systemi andi thei user.i Thei Detailedi descriptioni ofi 

componentsi sectioni willi describei lower- leveli classes,i components,i andi functions,i asi welli asi thei 

interactioni betweeni thesei internali components.i Thei Pseudoi codei sectioni willi providei pseudoi codei 

ini orderi toi clarifyi thei intendedi operationi ofi certaini components. 

2.2  System Architecture Description 

Ini thisi section,i thei overalli architecturei ofi thei systemi isi discussed,i includingi thei introductioni 

ofi variousi componentsi andi subsystems.i Iti isi mainlyi supportedi byi systemi Architecturei diagrami 

whichi showsi ani insider’si perspectivei ofi thei systemi byi describingi thei highi leveli softwarei 

componentsi thati performi thei majori functionsi toi makei thei systemi operational. 

2.3 Structure and relationships 

Thisi sectioni pondersi uponi thei interrelationshipsi andi dependenciesi amongi variousi components.i 

Iti isi mainlyi describedi byi ai diagrami whichi isi furtheri augmentedi byi explanatoryi text.i UMLi Classi 

diagrami alsoi helpsi usi understandingi thei systemi structure. 

2.4  UML Class diagram 

UMLi Classi diagrami furtheri manifestsi thei descriptioni ofi lowi leveli componentsi ofi thei 

softwarei thati includei datai storagei andi statei details,i thusi makingi thei systemi adequatelyi 

comprehensible. 

2.5  User Interface Issues 

Thisi sectioni presentsi thei maini principlesi ofi thei product'si useri interface.i Noti touchingi abouti 

thei technicali details,i thei sectioni isi describedi byi ani overalli diagrami whichi isi alsoi augmentedi byi 

explanatoryi text.i Moreover,i Activityi diagrams,i Sequencei diagrams,i andi UIi Designi diagramsi alsoi 

elaboratei thei Useri Interfacei issuesi ini ai morei intelligiblei manner. 

2.5.1  Activity diagrams 

Activityi Diagramsi followi ai workflow-basedi approachi toi describei thei overalli functioningi ofi 

thei system.i Theyi arei ai veryi goodi meansi toi seei howi variousi stepsi arei involvedi ini majori tasksi 

insidei ai systemi usingi ai flowi charti patterni withouti gettingi intoi thei technicali details. 



 

 

2.5.2  Sequence diagrams 

i Sequencei diagramsi showi howi differenti objectsi arei involvedi ini thei completioni ofi ai 

functionalityi ofi thei system.i Theyi havei ai uniquei formati thati allowsi thei readeri toi seei howi manyi 

objectsi arei usedi vis-à-visi theiri duration;i fori thei completioni ofi ai systemi requirement. 

2.5.3     UI Design 

 Somei snapshotsi ofi graphicali useri interfacesi arei showni ini thisi sectioni thati prototypei thei i wayi ai 

useri shalli bei interactingi withi thei system 

2.6  Detailed description of components 

Thisi sectioni containsi detailedi descriptioni ofi alli thei majori componentsi ofi thei systemi ini ai 

structuredi patterni (table),i comprisingi ofi 10i xi rows.i Thei patterni (table)i maintainsi symmetryi ini thei 

documenti structure;i andi thereforei iti isi followedi fori eachi ofi thei components.i Eachi part/rowi ofi thei 

tablei isi identifiedi byi ai label,i explainingi thei purposei ofi eachi point.i Thei descriptioni ofi eachi pointi 

vis-à-visi thei componenti beingi discussed,i pondersi uponi thei detailedi accounti ofi iti ini thei system. 

2.7  Reusability and relationships to other products 

Thisi sectioni focusesi uponi thei Reusabilityi aspectsi ofi thei variousi componentsi ofi thei system.i 

Sincei thei projecti ini handi isi noti entirelyi newi andi doesi involvei carryingi outi enhancementi worki ini 

thei alreadyi existingi systemi (SEATSi v1),i soi Reusabilityi isi ai recommendedi strategyi toi bei employedi 

whilei organizingi variousi systemi components. 

2.8 Design decisions and tradeoffs 

Thisi sectioni highlightsi variousi designi decisionsi andi thei ideasi behindi those.i Iti enablesi thei readeri toi 

understandi thei importanti cruxi ofi thei designi thati isi beingi usedi whilei excavatingi ai biti morei abouti 

thei motivationsi behindi thosei decisions.  

3.0   System Architecture 

In this section, the overall architecture of the system is discussed, including the introduction of various 

components and subsystems. It is mainly supported by system Architecture diagram which shows an insider’s 

perspective of the system by describing the high level software components that perform the major functions 

to make the system operational. Purpose of SEATS v2 project is primarily focusing on the training of soldiers 

to understand the concept of various signal equipment, configuration, communication and simulation. It will 



 

 

not only allow the soldiers to gain the knowledge of equipment but will allow them to pace with the modern 

technology like other modern armies in the world. It will also help soldiers to understand the concept of GUI 

based application which is otherwise very useful for the modern soldier.  

  

3.1.1 Overview of the modules 

 

 

         Figure 1 - Abstract Diagram 

 

3.1.1   Explanation of Abstract Diagram 

Thei systemi willi bei architectedi mainlyi ini fouri fundamentali modulesi “Users”,i “Corei system”,i 

“SEATSi Administration”,i andi thei “Database”.i Iti willi furtheri bei havingi subi modulesi asi showni ini thei 

abstracti diagrami above.i Abstracti diagrami providesi ani overviewi ofi thei system,i fromi usersi accessingi 

thei systemi tilli thei processingi ini databases.i Thei subi modulesi ofi thei Abstracti diagrami arei furtheri 

elaboratedi  below. 



 

 

3.1.1.1 Users 

 Users of SEATS will access the system and then choose functionality according to the requirement. User 

interacts with the app that further accesses the services provided by the app. 

3.1.1.2 SEATS Application 

 SEATS app is the platform to access the system and provides various functionalities like training on 

different sets, equipment, taking tests etc.  

3.1.1.3 Implementation Modules 

 It consists of the modules that will be responsible for all the processes in the system. 

3.1.1.4 Services 

 These are the functionalities provided by the SEATS like tutorials and tests for various sets/equipment. 

3.1.1.5 Administration 

 SEATS Administration interacts with the user interface for managing  user accounts,  dealing  with the 

whole functionality of the system by handling all the provided services by SEATS .  

3.1.1.6 Database Handler 

 Database handler provides a connection between the services (that are displayed  on  the  interface) and the 

databases where all the data of users, sets etc regarding provided services is stored. Database hander basically 

handles inputs and outputs of some action that needs database access. It’s a gateway to the actual databases 

3.1.1.7 Database 

 A database stores all the data about the SEATS application, user accounts etc and all the related 

processing happens there.  
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3.2  Structure and Relationships 

Layeredi architecturei willi bei usedi withi eachi layeri providingi ai seti ofi functionalities.i Thesei 

layersi willi bei composedi ofi multiplei servicesi whichi willi communicatei withi eachi otheri viai messagei 

passing.i Conceptually,i thei servicesi cani bei seeni asi componentsi ofi thei overalli solution.i However,i 

internally,i eachi servicei isi madei upi ofi softwarei components,i justi likei anyi otheri applicationi andi 

thesei componentsi cani makei usei ofi eachi otheri withouti beingi awarei ofi thei internali implementation. 

3.2.1  Layers Details 

3.2.1.1 Presentation Layer 

Iti providesi ai platformi fori thei interactioni ofi thei useri withi thei system.i Iti displaysi datai toi 

thei useri andi acceptsi inputi fromi thei user.i Thei Presentationi layeri cani onlyi receivei requestsi from,i andi 

returni responsesi to,i ani outsidei agent.i Thisi isi usuallyi ai person,i buti mayi bei anotheri piecei ofi software.i Thei 

Presentationi layeri cani onlyi receivei requestsi from,i andi returni responsesi toi thei Businessi logici layer.i 

Iti cannoti havei directi accessi toi Datai Accessi layeri afteri successfuli login. 

3.2.1.2   Business Logic Layer  

When an application must provide services to other applications, as well  as implementing  features to 

support clients directly, a common approach is to use a service layer that exposes the business functionality of 

the application. The services layer effectively provides an alternative view that allows clients to use a different 

channel to access the application. 

3.2.1.3    Data Access Layer 

This layer receives request from the Service Layer and sends back data after querying it from the 

database server 
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3.2.2 Architecture Diagram 

 

Figure 2 – Layered Architecture Diagram 

Once a user opens the application, he is asked to provide username and password. This username and password 

are matched from a user database managed by SEATS administrators. After user successfully logs in the system, 

he is granted access to tutorials of all the sets integrated in the system. These features access their data from a 

central database. This database will be managed by the SEATS administrator 
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3.2.3 Use Cases 

 
Use cases describe the Actors of the system and their actions. It gives the overview about how the 

factors outside the system interact and what actions they perform on the system. The various user classes 

identified the following use cases and primary actors for the system: 

 

Actors Use Cases 

 

User 
 Login 

 Tutorial 

 Test 

(TNAH-6010) 
User 

 On/Off 

 Self Test 

 Toggle Squelch 

 Frequency Enter 

 Hop Mode 

 Scan Channel 

 Fixed Scan Mode 

 Citadel Encryption 

 

(HARRIS RF 
7800H) 

User 

 On/Off 

 Self Test 

 Toggle Squelch 

 Frequency Enter 

 Hop Mode 

 Scan Channel 

 Fixed Scan Mode 

 Citadel Encryption 

 Radio Lock 

 Zeriose 



 

 

 ALE 

 

 

Actors Use Cases 

 
LMR NMS 

User 

 Radio Lock 

 Fix Radio Channel 

 Select channel 

 On/Off 

 Self Test 

 Toggle Squelch 

 Frequency Enter 

 Hop Mode 

 Scan Channel 

 Fixed Scan Mode 

 Citadel Encryption 

 
(IP NERA) 

User 
 View 

 On/Off 

 Equipment Functioning 

 External Equipment 

  

 

The aforementioned use cases can be represented in the form of the following Use Case Diagrams  
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3.2.3.2 Use Case Diagrams for SEATS access 
 

 

                       Figure 3.1 - Use Case Diagram SEATS 
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3.2.3.2.1 Use Case Description 

 Login 

Usei Casei ID: 1 

Usei Casei Name: Login  

Actors: Useri  

Createdi By: Bilali  Last Updated By: Bilal  

Datei Created: 17/12/2019  Date Last Updated: 20/12/2019  

Description: Ai useri triesi toi logini toi thei system. 

Preconditions: Thei useri hasi toi starti thei applicat ioni andi openi thei login i pagei first. 

Posti conditions: Ifi thei usei casei wasi successful,i thei useri isi nowi loggedi intoi thei system.i Ifi noti 

thei systemi statei remainsi unchanged. 

Normali Flowi (primary i 

scenario): 
1. Thei systemi requestsi thati thei actori enteri his/heri namei andi 

password. 

2. Thei actori entersi his/heri namei andi password. 

3. Thei systemi validatesi thei enteredi namei andi passwordi andi logsi thei 

actori intoi thei system. 
Alternativei Flows: Ifi thei actori entersi ani invalidi namei and/ori password,i thei systemi displaysi ani 

errori message.i Thei useri remainsi oni thei login i page. 

 

 Test 

Usei Casei ID: 2 

Usei Casei Name: Test 

Actors: Useri  

Createdi By: Bilali  Last Updated By: Bilal  

Datei Created: 17/12/2019  Date Last Updated: 20/12/2019  

Description: Ai useri accessesi thei testi functionalityi fori variousi equipment. 

Preconditions: Thei useri hasi toi starti thei applicat ioni andi openi thei login i pagei first. 

Posti conditions: Ifi thei usei casei wasi successful,i thei useri willi bei fo rwardedi toi thei nexti windowi 

wherei testi ofi equipmenti willi begin  

Normali Flowi (primary i 

scenario): 
1. Thei useri selectsi testi functionality 

2. Useri isi forwardedi toi nexti window 
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3.2.3.2 Use Case Diagrams for TNAH-6010 

 
                                                                       Figure 3.2 - Use Case Diagram TNAH 6010 
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3.2.3.2.1 Use Case Description 

 On/Off  

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  On/off 

Acto rs User 

Createdi  By  Bilali  Last Updated By  Group Members 

Dat ei  Created  19/12/2019 Last Updated  19/12/2019 

Des cription  Turningi thei Radioi seti Oni andi Off 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori turningi  

thei radioi seti ONi andi OFFi willi succesfullyi run 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori turningi thei rad ioi seti ON/OFF 

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi turni thei 

radioi seti ON/OFF 

 

 

 

 

 Self test  

Usei  Cas ei  ID  2 

Usei  Cas ei  Nam e  Selfi Test 

Acto rs User 

Createdi  By  Bilali  Last Updated By  Group Members 

Dat ei  Created  19/12/2019 Last Updated  19/12/2019 

Des cription  Startingi Selfi Testi functionalityi fori thei set 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  



 

 

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori  

performingi selfi testi fori thei radioi seti willi begin 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori performingi selfi test 

 Tutoriali beginsi exp lain ingi withi Visualsi andi text i abouti howi toi performi thei selfi 

testi andi whati cani bei thei results 

 

 Toggle Squeltch 

Usei  Cas ei  ID  3 

Usei  Cas ei  Nam e  Togglei Squeltch 

Acto rs User 

Createdi  By  Bilali  Last Updated By  Group Members 

Dat ei  Created  19/12/2019 Last Updated  19/12/2019 

Des cription  Performingi togglei squeltchi operation 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori  

performingi togglei squeltchi operationi willi begin 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori performingi togglei squelchi operation  

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi toi performi 

thisi togglei squelchi andi whati arei thei results 

 

Citadel Encryption 

Usei  Cas ei  ID  4 

Usei  Cas ei  Nam e  Citadeli Encryption 

Acto rs User 



 

 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Turningi Encryptioni featurei ONi ori OFFi andi selectingi encryptioni available 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori selectingi  

encryptioni featurei willi bei run 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori citadeli encryption 

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi turni  

ONi thei encryptioni featurei andi selecti onei option 

 

 Frequencyi Enter 

Usei  Cas ei  ID  5 

Usei  Cas ei  Nam e  Frequencyi Enter 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Manuallyi enteringi frequencyi fori thei radioi set 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori  

manuallyi enteringi thei frequencyi willi begin 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori manuallyi enteringi thei frequency 

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi toi enteri thei 

frequency,i thei rangesi available i etc  



 

 

 

 Hopi mode 

Usei  Cas ei  ID  6 

Usei  Cas ei  Nam e  Hopi Mode 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Selectingi thei hopi mode 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori selectingi  

thei hopi modei willi begin 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori selectingi thei hopi mode 

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi toi selecti thei 

hopi mode 

 

 Scani fori channel 

Usei  Cas ei  ID  7 

Usei  Cas ei  Nam e  Scani fori Channel 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Scani fori availablei channelsi fori coomunication 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali simulatingi thei functionalityi fori scanningi  

fori availablei channelsi willi begin 



 

 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi application.i  

 Hei theni selectsi functionalityi fori scanningi fori available i channels 

 Tutoriali beginsi exp lain ingi withi Visuals,i text i andi audioi abouti howi toi scani fori thei 

channelsi available  
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3.2.3.3 Use Case Diagrams for HARRIS RF 7800H 
 

 
                                                          Figure 3.3 - Use Case Diagram HARRIS RF 7800H  
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3.2.3.3.1 Use Case Description 

Use cases description for some use cases is same as use cases for TNAH 6010. Repition is omitted here  

Radio Lock 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  Radioi Lock 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Lockingi thei Radio 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi withi howi toi locki  

thei radioi set 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori lockingi thei radioi set. 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 

 

 
 

Zeriose 

Usei  Cas ei  ID  2 

Usei  Cas ei  Nam e  Zerioise 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Cleari alli programmingi ofi radioi set 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi withi howi toi  



 

 

zeriosei thei radioi set 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori zeriosing 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 

 

 

 
 

 
ALEi (Automatici Linki Establishment) 

Usei  Cas ei  ID  3 

Usei  Cas ei  Nam e  ALE 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Performingi ALE 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi withi howi toi  

performi automatici linki establishment 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori ALE 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 
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3.2.3.4 Use Case Diagrams for LMR NMS 

 
                                                          Figure 3.4 - Use Case Diagram LMR NMS 
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3.2.3.4.1 Use Case Description 

Use cases description for some use cases is same as use cases for TNAH 6010. Repetition is omitted here 

 

 Fixed Radio Mode 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  Fixedi Radioi Mode 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Selectingi Fixed i radioi Mode 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi howi toi selecti fixi  

radioi mode 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori selectingi fixedi radioi mode 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 

 

 

 

 

 

 Selecti Channel 

Usei  Cas ei  ID  2 

Usei  Cas ei  Nam e  Selecti Channel 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 



 

 

Des cription  Selecti Channeli ori transmission 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi howi toi selecti  

channeli fori transmission 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori selectingi thei channeli fori transmission 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 
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3.2.3.5 Use Case Diagrams for IP NERA 

 
                                                                         Figure 3.5 - Use Case Diagram IP NERA 
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3.2.3.5 Use Case Description 

 View 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  View 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Viewi Basici functionalitiesi ofi thei equipment 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi thei basici  

functionalitiesi ofi thei equiment 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori viewingi basici information 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text i 

and i aud io 

 

 
 

 Equipmenti Functioning 

Usei  Cas ei  ID  2 

Usei  Cas ei  Nam e  Equipmenti functioning 

Acto rs User 

Createdi  By  i Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Thisi willi explaini thei completei functioningi ofi IPi NERA  

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  



 

 

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  tutoriali willi begini explain ingi thei completei  

functionailtyi ofi thei equipment 

 

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori viewingi completei functionalityi ofi thei equipment 

 This i funct ionality i is i exp lained i with i thei help i o fi v isuals ,i writ ten i text ,i 

aud io i and i alli otheri externali equ ipements i which i can i bei connected i with i 

IPi NERA i to i makei communicat ion i and i networking i poss ib le 
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3.2.3.5 Use Case Diagrams for TEST 

 
                                                                         Figure 3.6 - Use Case Diagram TEST 

 

 

3.2.3.5 Use Case Description 

 LMR NMS Test 



 

 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  LMRi NMSi TEST 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Takei LMRi NMSi test 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  testi fori LMRi NMSi willi begini  

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori i testi ofi i LMR 

 Tes t i is i conducted i in i fo rmi o fi MCQ’s  

 Scorei is i d is p layed i which i is i s aved i in i databas e 

 

 

 HARRISi Test 

Usei  Cas ei  ID  2 

Usei  Cas ei  Nam e  HARRISi TEST 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Takei HARRISi RF7800Hi i test 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  testi fori HARRISi RF7800Hi i willi begini  

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori i testi ofi i HARRIS 



 

 

 Tes t i is i conducted i in i fo rmi o fi MCQ’s  

 Scorei is i d is p layed i which i is i s aved i in i databas e 

 

 

 TNAH-6010Test 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  TNAH-6010i TEST 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Takei TNAH-6010i test 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  testi fori TNAH-6010i willi begini  

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori i testi ofi TNAHi 6010 

 Tes t i is i conducted i in i fo rmi o fi MCQ’s  

 Scorei is i d is p layed i which i is i s aved i in i databas e 

 

 

 IPi NERAi Test 

Usei  Cas ei  ID  1 

Usei  Cas ei  Nam e  IPi NERAi TEST 

Acto rs User 

Createdi  By  Bilali  Lasti Updat edi  By Groupi Members 

Dat ei  Created  19/12/2019 Lasti  Updated  19/12/2019 

Des cription  Takei IPi NERAi test 



 

 

Pre- Conditions  Thei actori hasi toi openi thei applicationi oni i PCi andi login  

Post-Conditions  i Ifi  thei usei casei isi  successfuli thei  testi fori IPi NERAi willi begini  

No rmal  

Flo w(P rimary  

Scenario)  

 Thei usei casei startsi wheni ani actori opensi thei application 

 Hei theni selectsi functionalityi fori i testi ofi i IPi NERA  

 Tes t i is i conducted i in i fo rmi o fi MCQ’s  

 Scorei is i d is p layed i which i is i s aved i in i databas e 

 



 

 

3.2.4 Class Diagram 

 
Figure 4 - Class Diagram 

 

 
 

 

 

 

57 



 

 

Class Name Description 

System This class contains the origin  for  the  function SEATS has to perform.  It is the main 

class which will be acting as a gateway to all the other classes 

User User class contains all the information related to user management. Contains 
username and password for login purposes  

Test This contains test functions for various equipment 

Database For user management purposes 

TNAH-6010 This includes data and operations for various tutorials included for the equipment. 

  LMR NMS This includes data and operations for various tutorials included for the equipment. 

IP NERA This includes data and operations for various tutorials included for the equipment. 

HARRIS RF 
7800H 

This includes data and operations for various tutorials included for the 
equipment. 

 



 

 

3.3 Activity Diagrams 
 The diagram below shows various activities involved while interaction with the SEATS. User opens 
the application, and then he has to provide his login details. These details are verified from a database. If an 

error occurs the user is returned again to the login page, if the user is verified he is granted access and is 
moved to the main window. From here he can select the equipment for which he wants to take GUI based 
training or either he can take a test.  

 
                                                                                Figure 6 -Activity Diagram SEATS ACCESS 
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 Activity Diagram TNAH-6010 Tutorials 

 

 
                                                                             Fig 6.1 Activity Diagram TNAH 6010 
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 Activity Diagram selecting HARRIS Tutorials 

 

 
                                                                             Fig 6.3 Activity Diagram HARRIS 
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 Activity Diagram LMR NMS Tutorials 

 

 
                                                                             Fig 6.4 Activity Diagram LMR NMS 

 

 

 
 

 

 

62 



 

 

 Activity Diagram IP NERA Tutorials 

 

 
                                                                             Fig 6.5 Activity Diagram IP NERA 
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 Activity Diagram TEST Tutorials 

 

 
                                                                             Fig 6.6 Activity Diagram TEST  
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3.4 Sequence Diagrams (Dynamic View) 
3.4.1  Login-Success & Failure 
The following diagram shows the sequence of events as a user logs into SEATS system 

 

 
Fig 7.1 Sequence Diagram Login SEATS 

 

 

 

 

 
 

 
 

 
 

66 



 

 

3.4.2  TNAH-6010 
The following diagram shows the sequence of events as a user selects TNAH-6010 for training 

 

 
                                                                       Fig 7.2 Sequence Diagram TNAH 6010 
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3.4.3  HARRIS RF 7800H 
The following diagram shows the sequence of events as a user selects HARRIS RF 7800H for training 

 
 
                                                                               Fig 7.3 Sequence Diagram HARRIS 
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3.4.4  LMR NMS 
The following diagram shows the sequence of events as a user selects LMR NMS for training 

 
 
                                                                                Fig 7.4 Sequence Diagram LMR NMS 
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3.4.5  IP NERA 
The following diagram shows the sequence of events as a user selects IP NERA for training 

 
 
                                                                     Fig 7.5 Sequence Diagram IP NERA 
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3.4.6  Test 
The following diagram shows the sequence of events as a user selects test functionality 

 
                                                                    Fig 7.6 Sequence Diagram Test 
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4 Detailed Descriptions of Components 
4.1 System Class 

Identification System Class 

Type Class 

Purpose 
 To manage user’s login and logout 

 To access the desired equipment for training 

 Take test 
 

 

Function 
 Works along with the login screen 

 Imports and Exports can be used for data entry or reports 

 TNAH() 
 IP NERA() 

 HARRIS() 
 TEST() 

 LMR NMS() 
Subordinates  Main System User 

 User database will be used to hold the user records when 
test is taken 

 
Dependencies 

 

 requires data from database for authentication 

Interfaces  Login Screen, as well as UIs for import and export of data  

 UI for all sets 

 UI for test 
Resources  Database, 

Processing 
 

 Login(Username, Password), VerifyDetails(), GrantAccess() 
and Logout() used for User Management 

 TNAH() calls training functionality for TNAH eqpt 

 IP NERA() calls training functionality for IP NERA eqpt 
 LMR NMS() calls training functionality for LMR NMS eqpt 

 HARRIS() calls training functionality for HARRIS eqpt 
Test() calls test functionality for various tests 

Data  Database 

 

 



 

 

4.2 TNAH-6010 

Identification TNAH-6010 

Type  Class 

 
Purpose 

 To access GUI based training 

 

 
Function 

 On/off() 

 Self test() 
 Toggle squelch() 

 Citadel encryption() 
 Frequency enter() 

 Hop frequency() 
 

 

Subordinates - 

Dependencies -. 

 
Interfaces 

 Then front panel GUI of TNAH-6010 
 

 

Resources  Database 

 

 
Processing 

 On/off() starts on/off turotial 

 Self test() starts self test tutorial 
 Toggle squelch() starts toggle squelch tutorial 

 Citadel encryption() starts citadel encryption tutorial 

 Frequency enter() starts frequency enter tutorial 
 Hop frequency() starts hop frequency tutorial 

 
Data - 
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4.3 HARRIS RF 5800H 

Identification HARRIS RF 5800H 

Type Class 

 
Purpose 

 To access GUI based training 

 

 
Function 

 On/off() 

 Self test() 
 Toggle squelch() 

 Citadel encryption() 
 Frequency enter() 

 Hop frequency() 
 Radio lock() 

 Zeriose() 
 ALE() 

 

 

Subordinates - 

Dependencies -. 

Interfaces  Then front panel GUI of HARRIS RF 5800H 

 
 

Resources  Database 

 

 
Processing 

 On/off() starts on/off tutorial 
 Self test() starts self test tutorial 

 Toggle squelch() starts toggle squelch tutorial 
 Citadel encryption() starts citadel encryption tutorial 

 Frequency enter() starts frequency enter tutorial 
 Hop frequency() starts hop frequency tutorial 

 Radio lock() starts radio lock turorial 

 ALE() starts ALE tutorial 
 Zeriose starts Zeriose tutorial 

 
Data - 

 

 



 

 

4.4 LMR NMS 

Identification LMR NMS 

Type Class 

 
Purpose 

 To access GUI based training 

 

 
Function 

 On/off() 

 encryption() 
 Frequency select() 

 Fix radio mode() 
 Select channel() 

 

 

Subordinates - 

Dependencies -. 

 
Interfaces 

 Then front panel GUI of LMR NMS 

 

Resources Database 

 

 
Processing 

 On/off() starts on/off tutorial 
 Encryption() starts citadel encryption tutorial 

 Frequency select() starts frequency select tutorial 
 Fix radio mode() starts fix radio mode tutorial 

 Select channel() starts select channel tutorial 

 

Data - 
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4.5 IP NERA 

Identification IP NERA 

Type Class 

 
Purpose 

 To access GUI based training 

 

 
Function 

 On/off() 

 View() 
 Equipment functioning() 

 

 

Subordinates - 

Dependencies -. 

 
Interfaces 

 Then front panel GUI of IP NERA 

 
 

Resources Database 

 

 
Processing 

 On/off() starts tutorial for ON/OFF 
 View() starts tutorial for view 

 Equipment functioning () starts tutorial for equipment 
functioning 

 

Data - 
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4.6 TEST 

Identification TEST 

Type Class 

 
Purpose 

 To access test of various sets 

 

 
Function 

 Call mcq based tests of various sets 

 

Subordinates - 

Dependencies -. 

 
Interfaces 

 MCQ based tests 

 

Resources  Database 

 

 
Processing 

 Testtnah() calls test of TNAH eqpt 
 testLMR() calls test of lmr 

 testIPNERA() calls test of IP NERA 

 testHARRIS() calls test of HARRIS set 

Data - 
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5 UI Design 
 The system under development shall support an intuitive and easy to use UI that will  have  an extremely 
shallow learning curve and require minimum training to be  operated  at  maximum efficiency. 

5.1.1 User Interface  

 
                                                                    Figure 5 – User Interface Abstract Layout 

 
5.1.2 Description of the Diagram 
5.1.2.1 Login  

 Thisi isi thei initiali logini screen,i whichi takesi usernamei andi passwordi asi input.i Afteri ai successfuli 

login,i thei useri isi senti toi thei maini interface 

5.1.2.2 Main Window 



 

 

 Thisi isi thei maini menui page.i Useri selectsi thei equipmenti fori whichi hei wantsi toi havei GUIi 

basedi trainingi ori hei selectsi thei testi functionalityi afteri that. 

5.2 Logini Screen 
Followingi arei thei sketchesi ofi ai possiblei UIi implementationi fori SEATS.i Thisi willi bei thei firsti 

screeni thati thei useri seesi uponi openingi thei SEATS.i Thei useri shalli bei presentedi withi ai formi toi enteri 
usernamei andi passwordi fori login.i Asi visible,i thei interfacei isi simplei andi self-explanatory 
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5.3 Main Page 

 

 

 
 

5.4 Other Screenshots 

 



 

 

 
 
 

 

 

6. Reuse and relationship to other Products 
 SEATS v1 was developed last year. SEATS v2 includes some improvements in functionalities of SEATS 

v1 as well as addition of four new radio sets/equipment. SEATS will be used in complete Pakistan Army for GUI 
based training of soldiers. 
 

7. Design Decision and Trade offs 
 We have kept the user interface simple and friendly so even a user with only basic knowledge of computer 

usage can use it effectively. 
 Since this application is a new development effort for implementation in Army, our focus was to develop an 

application that is simple enough for an average user to use, while still providing  the required features along with. 

 

8. Pseudo code for implementation 
Begin 
Enter Login Credentials 

         If Profile is invalid 
                   Go back to login screen 
       Else 

                 Go to main Menu 
                  

                Select Option 
                        If TNAH-6010 
                                  Go to TNAH functionalities 



 

 

                        If HARRIS RF 5800H 

                                 Go to HARRIS functionalities 
                       If LMR NMS 

                                 Go to LMR NMS functionalities 
                       If IP NERA 
                                 Go to IP NERA functionality 

                      If test 
                                Take test 

End 
 

9. Requirement Matrix 

Requirement ID Requirement 

Description 

Component 

4.1 Login System class with login 

verification will deal 

with this 

4.2 TNAH Tutorials TNAH class 

4.3 LMR NMS Tutorials LMR NMS Class 

4.4 HARRIS RF 7800H 

Tutorials 

HARRIS Class 

4.5 IP NERA Tutorials IP NERA Class 

4.6 Test Functionality TEST class 
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10. Appendix 

Activityi diagramsi - i arei graphicali representationsi ofi workflowsi i ofi stepwisei i activitiesi i andi actionsi 

withi supporti fori choice,i iterationi andi concurrency.i Ini thei Unifiedi Modelingi Language,i i activityi 

diagramsi arei intendedi toi modeli bothi computationali andi organizationali processesi (i.e.i workflows). 

Classi diagrami - i Ini thei Unifiedi Modelingi i Languagei i (UML)i i isi i ai typei i ofi statici i structurei i 

diagrami thati describesi thei structurei ofi ai systemi byi showingi thei system'si i classes,i i theiri i attributes,i i 

operationsi (ori methods),i andi thei relationshipsi amongi objects. 

SDSi –i Ini thei contexti ofi software,i Designi Specificationi isi i usuallyi i ai designi i documenti i thati i 

describesi alli data,i architectural,i interfacei andi i component-leveli i designi i fori i thei i software.i i Ai i 

designi specificationi providesi expliciti informationi abouti thei requirementsi i fori i ai i producti i andi i howi i 

thei producti isi toi bei puti together. 

Sequencei diagrami -i isi ani interactioni diagrami thati showsi howi processesi operatei withi onei anotheri 

andi ini whati order.i Iti isi ai constructi ofi ai Messagei Sequencei Chart.i Ai sequencei diagrami showsi 

objecti interactionsi arrangedi ini timei sequence.i Iti depictsi i thei i objectsi i andi classesi i involvedi i ini i thei i 

scenarioi andi thei sequencei ofi messagesi exchangedi i betweeni thei  objectsi neededi toi carryi outi thei  

functionalityi ofi thei scenario. 

SRSi –i Ai softwarei requirementsi specificationi isi ai descriptioni ofi thei softwarei i systemi i toi i bei 

developed.i Iti laysi outi functionali andi non-functionali  requirements,i andi  mayi  includei  ai  seti ofi usei 

casesi thati describei useri interactionsi thati thei softwarei musti provide. 

Usei casei diagrami -i Ati itsi simplesti isi ai representationi ofi ai user'si interactioni withi thei systemi andi 

depictsi thei specificationsi ofi ai usei case.i Ai usei casei diagrami i cani portrayi thei differenti i typesi ofi 

usersi ofi ai systemi andi thei casei andi willi ofteni bei accompaniedi byi otheri typesi ofi diagramsi asi well. 
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CHAPTER #4 

QUALITY ASSURANCE 

 

 

 

 

 

 

 



 

 

4.1 Introduction 

 
Thisi testi plani documenti describesi thei appropriatei strategies,i processi andi methodologiesi 

usedi toi plan,i executei andi managei testingi ofi thei “Signali equipmenti automatedi trainingi 

systemi V2".i Thei testi plani willi ensurei thei applicationi requirementi andi standardsi meetsi 

thei customeri requirementsi ati ani accreditedi level. 

Manuali Testingi willi bei followedi whichi includesi testingi ai softwarei manually,i i.e.,i 

withouti usingi anyi automatedi tooli ori anyi script.i Ini thisi type,i thei testeri takesi overi thei 

rolei ofi ani end-useri andi testsi thei softwarei toi identifyi anyi unexpectedi behaviori ori bug.i 

Eachi Uniti willi bei testedi separatelyi andi theni willi bei integratedi withi otheri units;i 

therefore,i Uniti Testingi andi Integrationi testingi willi bei followed.i Fori eachi unit,i Blacki 

boxi Testingi isi donei andi fori combinedi unitsi Acceptancei Testingi isi done. 

Thei testi scopei includesi thei Testingi ofi alli functional,i applicationi performancei andi usei 

casesi requirementsi listedi ini thei requirementi document.i Softwarei testing,i dependingi oni 

thei testingi methodi employed,i cani bei implementedi ati anyi timei ini thei developmenti 

process.i However,i mosti ofi thei testi efforti occursi afteri thei requirementsi havei beeni 

definedi andi thei codingi processi hasi beeni completed. 

Thisi documenti includesi thei plan,i scope,i approachi andi procedurei thei testingi ofi “Signali 

equipmenti automatedi trainingi systemi versioni 2”i application.i Thei pass/faili criteriai ofi thei 

testi itemsi arei alsoi defined.i Thei documenti tracksi thei necessaryi informationi requiredi toi 

effectivelyi definei thei approachi toi bei usedi ini thei testingi ofi thei product 
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4.2 Test Items 

 

 

 

• Developi testi cases. 

• Executei testsi basedi oni thei developedi testi casesi fori thei software. 

• Reporti defectsi fromi thei executedi testi casesi ifi any. 

• Providei completei testi report. 

• Incorporatei ori managei changesi lateri ini thei stagei ofi thei projecti development. 

 



 

 

4.4 Test Approaches 

 

 
 

Followingi Featuresi arei tested: 

 Softwarei willi bei ablei toi logini fromi anyi selectedi stand-alonei pci 
afteri loggingi secreti password. 

 Softwarei willi bei ablei toi displayi thei TNAHi outputi display. 

 Softwarei willi bei ablei toi displayi thei HARRISi outputi display. 

 Softwarei willi bei ablei toi displayi thei IPNERAi outputi display. 

 Softwarei willi bei ablei toi displayi thei LMRi NMSi outputi display. 

 Softwarei needi toi displayi thei desiredi outputi fori alli thesei modules. 

 Softwarei willi bei integratedi andi runi asi onei application. 
 

 

 

Acceptancei testi willi bei executedi basedi oni thisi acceptancei testi plan.i Andi afteri 

alli testi casesi arei executed,i ai testi reporti willi bei summarizedi toi showi thei qualityi 

ofi simulatori whichi providesi thei usefuli learningi application.i Followingi testi 

approachesi willi bei usedi ini testi execution: 

•  Uniti test.i Developersi arei responsiblei fori uniti testing.i Thei 

implementationi ofi eachi modulei andi individuali componenti willi bei verifiedi 

separately. 

•  Integrationi test.i Afteri thei uniti testi isi passedi abovei thei definedi qualityi 

threshold,i testersi willi executei thei integrationi testi cases.i Afteri alli thei 

modulesi arei integrated,i iti isi cruciali toi testi thei producti asi ai black-box. 

•  Positivei andi negativei testingi designi technique.i Thisi approachi willi bei 

combinedi withi uniti testi andi integrationi test.i Testi casesi arei designedi ini 

obviousi scenarios,i whichi ensurei thati alli functionali requirementsi arei 

satisfied.i What’si more,i differenti testi casesi willi alsoi bei coveredi toi showi 

howi thei systemi reactsi withi invalidi operations. 
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4.3 Features required to be Tested 



 

 

4.6 Suspension Criteria and Resumption Requirements 

4.7 Test Deliverables 

 
 

Detailsi ofi thei testi casesi arei specifiedi ini sectioni Testi Deliverables.i Followingi 

thei principlesi outlinedi below,i ai testi itemi wouldi bei judgedi asi passi ori fail. 

• Preconditionsi arei met 

• Inputsi arei carriedi outi asi specified 

• Thei resulti worksi asi whati specifiedi ini outputi =>i Pass 

• Thei systemi doesn'ti worki ori noti thei samei asi outputi specificationi =>i Fail. 
 

 

 
 

 

Anyi bugsi foundi cani bei fixedi byi developersi quicklyi andi noi needi toi starti thei 

testingi processi fromi thei beginning.i However,i wheni majori bugsi willi blocki somei 

testi casesi asi theyi arei interdependenti andi thei testingi hasi toi bei paused. 

 

 

 

Following are the Test Cases: 

4.4 User Interface Testing: 
 

Test Case Number 01 

Test Case Name Open SEATS 

Description Testing Application whether it runs on PC or not. 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application must be installed on PC with windows 7 or higher 
and 

.NET framework 4.5 or above 
Input Values User name and password 

Steps • Click on seats icon. 
• Enter username and password. 

4.5 Item Pass/ Fail Criteria 



 

 

 • Click login button. 

Expected output SEATS main menu will open. 

Actual output Main menu opened showing different modules added. 

Status Test case passed successfully. 

 

 

 



 

 

 



 

 

Test Case Number 02 

Test Case Name Open SEATS 

Description Testing Application whether it runs on PC or not. 

Testing Technique Unit testing, Black Box Testing 

 

 

 
Preconditions 

Application must be installed on PC with windows 7 or higher 

and 
.NET framework 4.5 or above 

Input Values Incorrect User name/ password 

Steps • Click on seats icon. 

• Enter username and password. 
• Click login button. 

Expected output SEATS main menu will not open. 

Actual output Error message generated. 

Status Test case passed successfully. 

 
 



 

 

Test Case Number 03 

Test Case Name Database test case 

Description Testing function by Maintaining/Registering database of 

users. 
Testing Technique Unit testing, Black Box Testing 

Preconditions Application must be installed on PC with windows 7 or higher 

and 
.NET framework 4.5 or above 

Input Values Service number, Name ,Unit, Formation, Age 

Steps • Click on seats icon. 

• Click on register. 
• Enter particulars. 

• Save particulars 

Expected output Interface should be displayed with successful message . 

Actual output Message displayed successfully 

Status Test case passed successfully. 

 

 
 



 

 

Test Case Number 04 

Test Case Name TNAC module 

Description Press TNAC button to for display of SDR module 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on " TNAC " Button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on SDR button. 

Expected output TNAC page is displayed. 

Actual output Page displayed with TNAC functionalities. 

Status Test case passed successfully. 

 



 

 

Test Case Number 05 

Test Case Name HARRIS module 

Description Press HARRIS button to for display of SDR module  

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on " HARRIS " Button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on HARRIS button. 

Expected output HARRIS page is displayed. 

Actual output Page displayed with sub applications. 

Status Test case passed successfully. 

 



 

 

Test Case Number 06 

Test Case Name IP NERA module 

Description Press IP NERA button to for display of M3TR module 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on " M3TR " Button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on IP NERA button. 

Expected output M3TR page is displayed. 

Actual output Page displayed with sub applications. 

Status Test case passed successfully. 

 



 

 

Test Case Number 07 

Test Case Name WMT module 

Description Press WMT button display of NIU Tutorial module 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on " WMT " Button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on NIU button 
• Enter IP address of NIU. 

Expected output WMT page should be displayed. 

Actual output Page displayed 

Status Test case passed successfully. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Test Case Number 08 
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Test Case Number 08 

Test Case Name NGPATCOM – CUCM module 

Description Press CUCMbutton displaying of CUCM module 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on " CUCM " Button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on CUCM button. 

Expected output Tutorial page should be displayed. 

Actual output Tutorial Page displayed with CUCM tutorial. 

Status Test case passed successfully. 

 



 

 

Test Case Number 09 

Test Case Name Output –HARRIS 

Description HARRIS module will display output for desired action 

related to functioning of module which is based on random 
testing of SDR functions. 

Testing Technique Unit testing, Random testing Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on HARRIS button 

Steps • Run the application 
• Login page is open. 
• Enter password. 

• Click on HARRIS button. 
• Click on send message 

Expected output HARRIS should be displayed with message tutorial. 

Actual output HARRIS message displayed with tutorial. 

Status Test case passed successfully. 

 

 

 

 

 

 
 



 

 

 

 
Test Case Number 10 

Test Case Name Output –HARRIS 

Description HARRIS module will display output for desired action related 
to functioning of module which is based on random testing 

of SDR . 
Testing Technique Unit testing, random testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on HARRIS button 

Steps • Run the application 
• Login page is open. 

• Enter password. 
• Click on HARRIS button. 
• Click on check hardware version of RF-5800 

• Click next button on module 
• Click enter 

Expected output Screen should display with RF-5800 

Actual output Screen displayed. 

Status Test case passed successfully. 
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Test Case Number 11 

Test Case Name Output –HARRIS 

Description HARRIS module will display output for desired action related 

to functioning of module which is based on random testing 
of SDR . 

Testing Technique Unit testing, random testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on HARRIS button 

Steps • Run the application 

• Login page is open. 
• Enter password. 

• Click on HARRIS button. 
• Click on Hope Radio Function 
• Click on audio to fix Antenna 

Expected output Screen should display the fixture of Antenna 



 

 

Actual output Screen displayed. 

Status Test case passed successfully. 
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Test Case Number 12 

Test Case Name Output – WMT 

Description HCLOS module will display output for desired action related 

to functioning of module which is based on random testing  

Testing Technique Unit testing, random testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on HARRIS WMT button 

Steps • Run the application 

• Login page is open. 
• Enter password. 
• Click on WMT button. 

• Enter WMT Login credentials 
• Click on system status 

Expected output Screen should display system information 

Actual output Output displayed 

Status Test case passed successfully. 
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Test Case Number 13 

Test Case Name Output –NGPATCOM-NIU 

Description NIU module will display output for desired action related to 

functioning of module which is based on unit testing. 

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on NIU button 

Steps • Run the application 

• Login page is open. 
• Enter password. 
• Click on NIU button. 

• Enter Login Credentials. 
• Click stepwise subsequent functions 

Expected output Screen should display the web interface of NIU with further 

subsequent functions. 

Actual output NIU web interface opened 

Status Test case passed successfully. 
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Test Case Number 14 

Test Case Name Output –NGPATCOM-NIU 

Description NIU module will display output for desired action related to 

functioning of module which is based on random testing  

Testing Technique Unit testing, random testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on NIU button 

Steps • Run the application 

• Login page is open. 
• Enter password. 
• Click on NIU button. 

• Click on practice. 
• Enter incorrect address(120.18.0.20) 

Expected output Screen should not display the web interface of NIU. 

Actual output NIU web interface not opened 

Status Test case passed successfully. 

  

 

 
 

 



 

 

Test Case Number 15 

Test Case Name Output –NGPATCOM-CUCM 

Description CUCM module will display output for desired action related to 

functioning of module which is based on unit testing  

Testing Technique Unit testing, Black Box Testing 

Preconditions Application is running with authentic login 

Input Values Click on CUCM button 

Steps • Run the application 

• Login page is open. 
• Enter password. 
• Click on CUCM button 

• Enter Login Credentials. 
• Click stepwise subsequent functions 

Expected output Screen should display CUCMinterface with stepwise 

subsequent functions. 

Actual output CUCMinterface opened. 

Status Test case passed successfully. 

 

 



 

 

Schedule 

Risk and Contingencies 

 

 
 

4.6 Responsibilities: 

Alli developersi ofi thei projecti arei responsiblei fori thei completioni ofi alli componentsi 

testingi andi integrationi testingi tasks. 

4.7 Staffingi andi Trainingi Needs: 

Basicsi knowledgei ofi testingi strategiesi andi techniquesi isi neededi fori thei testingi ofi thei 

project.i Techniquesi suchi asi Blacki Boxi testing,i integrationi testingi shouldi bei knowni toi 

developers. 

Alli thei developersi willi bei testingi eachi other’si worki andi willi bei activelyi 

participatingi ini thei developmenti andi testingi ofi thei projecti simultaneously. 

 

 

 

 

4.8 Importanti Dates 

• Uniti testingi andi integrationi testingi willi bei finishedi byi thei starti ofi firsti 

weeki ofi Aprili 2020. 

• Acceptancei Testingi willi bei performedi righti afteri thei Developmenti 

processi completedi i.e.i 2
nd

i weeki ofi Aprili 2020. 

 

4.9 Schedulei Risk: 

Thei projecti mighti geti behindi schedulei soi ini orderi toi completei thei projecti ini 

timei wei willi needi toi increasei thei hours/dayi thati thei projecti isi beingi workedi on. 

4.10 Operationali Risks: 

Responsibilities, Staffing and Training Needs 



 

 

Operationali risksi willi bei eliminatedi byi Schedulingi dailyi meetingsi andi regulari 

deadlinesi toi meeti thei goalsi ofi thei projecti asi welli asi providei properi 

communicationi withini thei group. 

4.11 Technicali risks: 
 

Technicali risksi willi bei eliminatedi byi keepingi thei oncei definedi requirementsi constant. 

 

4.12 Programmatici Risks: 
 

Ini casei ofi ai programmatici riski thei scopei ofi thei projecti willi bei limitedi ini 

orderi toi stayi insidei thei constraintsi ofi thei project 
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                                              CHAPTER # 5 

                                              USER MANUAL 



 

 

5.1 i Introduction 
 

Thei useri guidei willi givei completei descriptioni ofi alli thei platformsi andi toolsi usedi andi 

howi toi installi thei software’si neededi toi developi thei application.i Thei maini toolsi usedi 

arei visuali studio,i adobei captive. 

5.2 Installationi andi usagei Guide 
 

 Beforei runningi SEATSi softwarei youi needi toi havei visuali studioi softwarei ini 

youri laptopi ori PCi withi windowi 7i &i above. 

 Oncei youi havei iti theni clicki oni runi SEATSi toi launchi thei applicationi andi iti 

willi runi afteri compilingi thei code. 

 Iti isi recommendedi youi needi toi havei SSDi builti ini ori externallyi installedi asi 

iti isi ai veryi heavyi codei withi multiplei videoi andi useri graphicsi soi normali 

configurationi laptopi takei timei delayi andi usuallyi performi veryi slow. 

 Afteri runningi normali logini pagei willi bei displayedi ini whichi youi havei toi 

enteri youri logini detailsi ifi youi arei thei newi usersi theni youi needi toi firsti 

registeri yourselfi andi seti youri passwordi soi thati youri detailsi arei addedi intoi 

thati whichi helpsi toi maintaini thei datai basei ofi thei users. 
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 After login the main page is displayed which consist of modules incorporated in SEATS. 
 

 Click on any desired modules which you want to learn if you click on any modules it will 

guide you automatically which steps you need to follow to learn that particular module. 

 



 

 

 For ease of users the language option is also enabled whether it is used by officers or 

soldiers. 

 

 

 
 

 Voice command is also enabled for further guidance for each steps. 

 Mouse options are also included where you need to perform that particular action. 

 



 

 

 For HARRIS WMT module follow the steps describe by cursor and the voice command. 

 

 

 
 Videos are also incorporated to understand the working of these modules which gives 

more clarity for practical usage of this suit 
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