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Abstract

Pakistan faced serious challenges from large scale natural disasters. In October, 2005 earthquake
occurred in Kashmir. It was centered near the city of Muzaffarabad, and also affected Kyber
Pakhtunkhwa province. In 2010 floods due to heavy monsoon affected about 20 million people in
different areas of Pakistan. Natural disaster results into communication failure

So, licensed band communication cannot help in these types of situation. A free licensed band
communication can help us during disasters. Offline communications systems during a natural
disaster can be dangerous for affected. One of the quick and huge effects of flooding and
cataclysmic events is the sudden and wide-scale breakdown of communications infrastructure.
When local communication networks fails, the effect can be broadly felt and can wipe out access
to standard versatile or landline telecommunications, notwithstanding Internet and even satellite-
based crisis specialized devices. And one more application of this system can be, that there are
different companies and organizations that user their own private branch exchange systems. This
system can replace that old private branch exchanges.

Sim Free Communication Final Year Project



REVISION CHART

Version Primary Description of Version Date
Author(s) Completed
Draft All members Information and requirement 05/10/17
gathering
Preliminary Zohaib Functional and non-functional 20/10/17
Muneeb requirements, project overview,
system attributes, assumptions
Final All members Prototyping, design specifications, | 03/11/17
UML diagrams, Use cases, database
design
Revision 1 M.Muneeb Revised draft, Prototyping, 18/11/17
Suleman debugging errors
Revision 2 M.Suleman Revised draft, non-functional 25/11/17
M.Muneeb requirements, system architecture
diagram, data flow diagrams
Revision 3 M.Muneeb Class diagram, test cases, user 05/9/18
Zohaib interface
Revision 4 Zohaib Whole document revised 19/10/18

Sim Free Communication

Final Year Project




CONTENTS

CONTENTS

DEFINITIONS AND ACRONYMS.......uiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens
LIST OF FIGURES........ooiioieiie e
LIST OF TABLES ....ccotvieeeeee et

1. INTRODUCTION

1.1 MOTIVATIONS. ...oooeeeeeeeeeeeeeeeeeeeeeeeees s ee e se e eeeeeeeenans
1.2 PROJECT OVERVIEW. ....ovvreeeereeeeeeeseeeereseeeeeseeseeseeeeseeesesesenas
1.3  PROBLEM STATEMENT ....oevevrieeteeeeeeeeeeeeeeeseeeeeeeeseseesseeenenneees
T4 OBJECTIVES ...oeeeeeeeeeeeeeeeeee e eee oo eeens

2. DOMAIN ANALYSIS

21  STAKEHOLDERS..........cooitieeeiteeeeeieeeeeieeeeeeeeeeeeaeeeeeneeeeenneeeennns
2.2 AFFECTED GROUPS WITH SOCIAL OR ECONOMIC IMPACT

2.3 DEPENDENCIES/ EXTERNAL SYSTEMS

2.4  REFERENCE DOCUMENTS. ......oooiueeetieecteeeteeeceeeeieeeree e e
2.4.1  Related Projects.........cccccoveveveeiieciaciaiiasiieniieneeen,
2.4.2  Feature COMPATISON............cc..cccveeceeeacreeaerereeerannnans

3. REQUIREMENTS ANALYSIS

...................................................... 8

3.1 REQUIREMENTS......c.ccoitiietieetieereeeireeeeeeeeireeeteeeieeeeraeenreseenneennns
3.2 LISTOF ACTORS....uoiiiittieeeetieeeeeteeeeeeteee e e eeae e e eaeeeeeetvee s eeeaneees
3.3 LIST OF USE CASES.....ccouiieieeeteeeeteeeiteeeereeeeeeeieeeeeeeeeeeeseeeesnseenns
3.4 SYSTEM USE CASE DIAGRAM .......coooouieeveeeneeeeeeeeeeeeeee e
3.5 EXTENDED USE CASES.....ccceceittieitieereeereeereeeeeesiseessseenseseneeenns
3.6  USER INTERFACES (MOCK SCREENS)......c.ccoueuerreneerenrerenreniennenenne

4. SYSTEM DESIGN

41 SYSTEM ARCHITECTURE DIAGRAM.....cccoeevieeeecireeeeeeeereeennn
4.2 CLASSDIAGRAM. ......oooiitiieiee e eeee et
4.3 SEQUENCE DIAGRAMS.........ccoiieiieeiieeeieeeiee et eeteeeveesveeeenee e
4.4 COLLABORATION DIAGRAMS........oooiieiueieeeiieeeeeeeeeeeeeeeeeeeeeeenns
45  DATADICTIONARY......couieiiiieiieeeeeeeeeeeeeeeteeeereeeereeeeveeeereeeeeeens

5. IMPLEMENTATION DETAILS

51 DEVELOPMENT SETUP ....ccoiiuiiiiiiiiieeiteee et eeeee e e
5.2  DEPLOYMENT SETUP.....uuiiiiiiiiieieiiee e e eeee et seaaeeeeaaee s
5.3 ALGORITHMS .....ouviiiiiiieeeeiieeeeeeeeeeeee e e e eeeeeeseeeeseeeenvaeseeeesesnennas
5.4 CONSTRAINTS .....uvvieieetieeiteteeeeeeeeeeeeeeeeeeseeereeeesessereseeseesessenns
541 ASSUMPLIONS ..o
5.4.2  System CONSIFAINLS ........cccooovuveecieaiieaiiease e
5.4.3  RESITICHIONS ...
544 LiMELATIONS ...
6. TESTING
6.1  EXTENDED TEST CASES .....cceeitieieeeieeieeieeie e eeeesee e enee e seeens
6.2 CODESNIPPET ..ottt ieetiee et eeee e et eae e e e e esenaae e e
6.3  TRACEABILITY MATRIX ..cooovviiiiiiieeieeeeeeeeeee et

6.3.1  RID vs UCID (requirements vs use cases)

Sim Free Communication Final Year Project

Page 1 of 41



7.  RESULTS/OUTPUT/STATISTICS 36

7.1 % COMPLETION ......utiitiiitieeetie et eettee et eeaeeeete e eeaeeetaeeeaeeeesaseeaaeesaeseseeeetesesaeesrsaesnseesaseesneessassenneeenees 36
7.2 % ACCURAQCY ...ttt eeeee et eee ettt et e et e e eat e et e e et e e eaaeeeaaeeete e enaeeetaeesaeesaseesnteseaseenneesetaeeeneeennes 36
7.3 % CORRECTNESS .....ocoouiiitieeuteeiteeete e ettt eesteseteeeeaseateeesaesestesessseestssaseessseenaessrssessesssseesnseesseeessesennes 36
8. CONCLUSION 37
9. FUTURE WORK 38
10. BIBLIOGRAPHY 39
10.1 BOOKS ...ttt ettt ettt et et eae e e et e st eeen s 39
10.2 JOURNALS. ...ttt ettt ettt et et et eee et e eae e st et e eseeasens e s ese s eeseereessensensensensenseeneereers 39
10.3 ARTICLES ...ttt ettt et ettt e e et st ea e eeaeeeaesat e eet e st et s eaeesat e et aeestesaeeeaesnsesanesneesesaseenes 39
10.4 RESEARCH PAPERS ...t eueeeeeeeeeeeee et et et e e e et st e et et e e eee e e e ee et eeaeeeaesee st eeaeeeaeeeeeeaeesnenns 39
10.5 OTHER REFERENCES ......oeoueeuteett et eeeeeeeeeeeeeeeeeeeeeeee et eeaeeeee et eeeeeeeeeeaeesaeeeeeeeseseeeseesaeeeaesenesenesns 40
11. APPENDIX 41
11.1 GLOSSARY OF TERMS.......veeueeieeeeeeeee et et eeeeeeeeeeeeeee et eeaeeeueeeeeseeseeeeseee st esaeeeeseeeseeseeseeeeeeenaesrnen 41
11.2 PRE-REQUISITES. ......ccuvtiuteiuteetteeteeeeeeteeteeeaeeaeeaaesstesetesaesaseeessssesrsesssessessesssesneesssesesssesaeesasesseanes 41

Sim Free Communication Final Year Project Page 2 of 41



Definitions and Acronyms

Table 1: table of acronyms and definitions

Acronym Definition
SIM Subscriber Identity Module
PBX Private branch exchange
Voip Voice Over ip
SIP Session Initiation Protocol
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1. INTRODUCTION

1.1 Motivations

Pakistan faced serious challenges from large scale natural disasters. In October, 2005 earthquake
occurred in Kashmir. It was centered near the city of Muzaffarabad, and also affected Kyber
Pakhtunkhwa province. In 2010 floods due to heavy monsoon affected about 20 million people in
different areas of Pakistan. Natural disaster results into communication failure, rescue worker can
able to communicate with others. So licensed band communication cannot help in these types of
situation. A free licensed band communication can help us during disasters. With the help of SIM
free communication system we can minimize communication gaps.

1.2 Project Overview

Our project called SIM free communication using Raspberry Pi. During natural disaster
communication problems occur. To overcome this problem we are building this system which can
work in all situations (independent of telecommunication companies). Another application can be
private exchange for private companies or organizations.

Customer can be army, rescue teams and government and also private sectors that want to
implement this system in their premises for disaster management or as private phone exchange.

Our goal is to provide a SIM free communication system. So, we can overcome communication
failure in disasters.

System functions are, raspberry pi devices which will act as base station through this station android
phones can communicate with each other using android application in the form, voice calls.

1.3 Problem Statement

Pakistan confronted genuine difficulties from vast scale catastrophic events. In October, 2005
quake happened in Kashmir. It was focused close to the city of Muzaffarabad, and furthermore
influenced Khyber Pakhtunkhwa area. In 2010 surges because of overwhelming storm influenced
around 20 million individuals in various regions of Pakistan. Catastrophic event results into
correspondence disappointment, safeguard laborer can ready to speak with others. So licensed
band communication cannot help in these types of situation. A free licensed band communication
can help us during disasters. With the assistance of SIM free framework we can overcome this
issue.

Our project is solution to these problems. This system can create communication between affected
people and rescue team members.

14 Objectives

Our objective is to provide SIM free communication system to the army, police, rescue teams so
for disaster mitigation so they can save lives of the affectees. And to provide this system as private
phone exchange that can replace typical telephone exchange.
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