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Abstract

The demand for transportation is at an all time high and is continuing to
increase with time and the availability of commercial vehicles is also increas-
ing alongside it.We all know the importance that transportation holds in
maintaining the flow of goods and cash as well as its role in the economy.The
problem is that although transportation is available, people don’t have easy
access to it and more often than not they have to resort to traditional meth-
ods to find suitable transportation.The aim of this work is to create a plat-
forms that organizes the process of transportation and helps both drivers and
possible clients to better interact and find work (drivers) and transportation
(clients) easily.The result is a platform that lets clients post requests that
the drivers bid on and the clients then can choose the best offers that suit
them, thereby solving the problem mentioned above.



Introduction

The world has seen an unprecedented economical development due to the
rapid evolution of technology. It has facilitated a lot of complex and other-
wise time consuming tasks.Also it made it easier to earn more money in less
time and with minimal effort.

The field of commerce has known some big strides over time.Starting with
simple trade of basic goods between people.It has since evolved to interconti-
nental trade, which involves massive chains of production, delivery and large
scale transactions.

Commerce helps to fuel other fields as well like:
e Hotels

e Finance

e Industry

e Marketing

Commerce is what drives the world economy forward, as people historically
have been drawn to places with good trade business searching for opportu-
nities. The merchandise involved in trade was limited due to distance, size
and type of merchandise traded and the absence of proper mechanisms to
overcome those limitations.

People used to carry everything in horse-drawn carriages and took some-
times weeks to deliver the goods to their respective destinations, but that’s
no longer the case as things continue to evolve.

the evolution of commerce to what we know today is all thanks to the revo-
lutions made in the transportation field.This can be seen clearly with auto-
mobiles that have really shrunk distances between remote points and can be
used for multiple purposes, saving a lot of time and money in the process.
the transportation field generated an estimated 5.1 trillion dollars worldwide
in 2018. Travel became more affordable, the size and weight limits of the



cargo transported have increased.The time needed to transport something is
dramatically lower now than before the invention of automobiles (what took
weeks then takes a few hours now) and the cost of transportation is at an
all time low. this helped other fields develop and expand to create new jobs
and job opportunities for an ever growing population.

commercial vehicle sales continue to rise every year, in 2018 they reached
26.37 million units!!!, but the demand for transportation is also increasing
rapidly. Nowadays, commerce is almost completely reliant on transporta-
tion.
the development seen in the transportation field resulted in big gains and
progress in the trade business.This progress has made more and different
types of goods accessible to more and more markets.For example this made
items like fish accessible to remote locations like desert environments.Today
everything is accessible from anywhere as delivery and transport are widespread
and come at a reasonable cost.
from all the above we can surmise that the field of transportation is the beat-
ing heart of the world economy, as if it stops then the economy pretty much
comes to a standstill.

Problem With new innovation come new challenges that were not present
before.As the demand for transportation is at an all time high and is contin-
uing to grow, and the number of transport vehicles (trucks, SUVs, vans) is
also growing fast.The problem remains in the inability to find work for the
drivers and transportation for the clients on a local and national level. As
the supply and demand are there and evenly matched but the connection
between them is the hardest part.

for instance the client could have a driver willing to transport his cargo,
but neither of them is aware of the other, so neither of them benefits.The
client then has to resort to traditional methods to find transportation (Phone
number or asking around)

Solution Our goal is to design a platform where drivers list their vehicles,
and the clients can browse them and choose what suits their needs.The clients
can also post job offers then the drivers can choose which one they do.The
two sides can then contact each other through the platform to negotiate the
price and other related things.

Thesis Outline Our thesis is organized as follows:
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Chapter 1: Background and related works

in this chapter we give a general definition of transport and why it is
important, we will also provide statistics to back it up as well as intro-
ducing some related works and comparing them from various aspects.

Chapter 2: Design and Analysis

in which we provide details about the functionalities of our platform as
well as the tools used in the design and development of the project as
well as diagrams to further explain how we conceived this work.

Chapter 3: Implementation

in this chapter we describe the tools and platforms used for implement-
ing our system and why we chose them, we also explain the functional-
ity of our system and we include screenshots to further elaborate and
clarify the system’s functionalities.

General Conclusion And Future Work

finally we will finish by giving a general conclusion summarizing the
different steps in completing the project and the possible routes that
we could take in furthering its development.

12



Chapter 1

Background And Related
Works

In this chapter we are going to talk about the Transportation field and its
importance, as well as provide some statistics to backup our point,Then we
are going to see some related works:

1.1 Background

1.1.1 Transport

Transport is one of the most important systems in the world.It consists of
moving people,merchandise and animals from point A to point B[ . This sys-
tem has evolved through the ages from using animals in centuries past to
using automobiles, trains, planes and boats®l.In this section, we will focus
on land transport, specifically road transport of cargo.

1.1.2 The importance of road transport

Road transport is the dominant form of transport especially at the local and
national levels.It is widely available as cars, vans, trucks and bicycles are quite
common.If you need fast food delivery for example then the most suitable
form of transport is by bicycle.Seeing how the size and weight of the cargo in
that case is small, it would be impractical to transport it via a larger vehicle.If
the distance however was higher and the cargo’s size and weight were larger,
then a car, van or truck would be ideal. All this tells us that there is a niche for
every type of vehicle to fill when it comes to transport.because the demand
is here, especially with the Corona virus pandemic and the worldwide state
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of quarantine.The demand for land transport has never been higher.Land
transport can keep the economy flowing locally and nationally.This is more
true today than any time before, as the other modes of transport become
more crippled by the Corona virus pandemic.

1.1.3 The influence of technology on road transport

Before the internet delivery and transport services were based on physical pa-
per contracts.Large scale transport companies had contracts with one or mul-
tiple production companies, or government agencies.For example the Ameri-
can company Anderson Trucking Service which is in the trucking business for
65 years.This company has diversified it’s services to not only transport raw
charcoal but also agriculture, mining, construction and many more.After the
smartphone revolution, road transport and delivery became more mainstream
and easy to get.One could say that it became more convenient than tradi-
tional transport and delivery services.Uber for example heavily disrupted the
taxi cab service industry.In New York city for example, the number of taxis
was not enough to satisfy the high demand for transport.There were strict
regulations on taxis and their numbers were only at 13000 . Uber managed
to undercut taxis by offering on demand rides for cheaper.It also managed
to avoid strict regulation by being just a platform,and not a transport com-
pany.Uber also labeled it’s drivers as ”independent contractors” /It also
didn’t limit the number of active drivers like the taxi service industry.

Some Statistics Here are some statistics to further backup what we have
seen in the last paragraph:

4 500k
4 000k
3 500k
3 000k
2 500k

2 000k

1 500k
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

I Land Transport: No of Vehicles: Registered: Passengers Cars
SOURCE: WWW.CEICDATA.COM | National Company for Rail Transport

Figure 1.1: Number of passenger vehicles in Algeria over time
As we can see in figure 1.1, the number of vehicles in Algeria nearly tripled
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over the course of 20 years (1996-2016)1.

Numbers Are In Millions of People. Source: Statista
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Figure 1.2: Current and projected number of ride sharing users globally

We can see the evident rise in popularity of ridesharing apps in the second
half of the last decade.The number of ridesharing users in the last 5 years
has more than doubled reaching more than 500 million users this year.It is
expected that this number may grow to reach 540 million users by 20217,

1.2 Related Works

in this section we will be taking a look at some related works, and in the end
we will make a comparison between them and our project.

1.2.1 Yassir

Yassir is an android application focused on the road transport business.It
offers transport and delivery services inside select areas of several countries.It
functions as follows:

e Register by entering your first and last name,email and phone num-
ber.You then receive a confirmation SMS with a code.When you type
that code, you are then registered successfully.

15



You then have the choice to choose your departing point either manu-
ally or by using your current location.Then choose the type of vehicle
you want to pick you up.

The app then calculates the fare based on the distance and type of
vehicle you chose and the current traffic. Then you select the order but-
ton.

A notification is then sent to the closest YASSIR driver to your ren-
dezvous point who’s vehicle has the requirements you selected prior.

After the drop off you can rate the driver based on your experience.

YASSIR has a separate app for the drivers that lets them recieve noti-
fications for rides.

The drivers can also communicate through the app with the custom-
mers and vise versa.

1.2.2 Uber

Uber is an android application focused on urban road transport.Uber is active
in several countries.it offers several services to it’s passengers and drivers.As
it has separate apps that provide different interfaces for both sides:

After registering, passengers can choose a meeting point and request a
ride to their selected destination.They can also see the nearest drivers
to their location.

The application then gives the rider the estimated time of arrival for
the driver.

The application provides a communication interface between the driver
and the rider.

Payment is handled in-app, meaning no cash required.

After ending the trip, the rider is prompted to rate the driver and vise
versa, this two way rating system helps to give a fair assessment of both
sides’ experience.

16



ISP O = 0O o AT

— Where are you going 7

o 1200 Cind, Bat EXzousr, Algésis b
pu — e —

o | ]
L, -

& Use my current kacation

RECENT SEARCHES

¥ Diahaia, Algés

= Réghala
 Algérie

= Bab Exzowar

= Dicifa

sl ol slale

glolzlzlz
S g e oy e db

Figure 1.3: Location and destination selection interface

1.2.3 Uber eats

Uber Eats is a part of uber’s app suite and is specialized for food delivery.like
Uber, it has separate applications for drivers and customers.It functions like
this:

e After logging in, customers are greeted with a pre-selected list of restau-
rants.

e Customers can choose a restaurant from that list or search for the
restaurant of their choice.

e After clicking on the restaurant ,the customers are then invited to
choose from the restaurant’s menu.Then they place their order.

e The driver nearest to the passenger then gets a notification for the
order and can choose whether to take it or not.
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Figure 1.4: service and vehicle selection interface
e In case the driver accepts, they heads for the chosen restaurant and
picks up the order.After that they head to the delivery point.

e After the delivery is complete, the client and driver are invited to give
a rating to each other based on their experience.

1.2.4 Lyft

Lyft is an application dedicated to road transport of people.lt is a platform
that connects clients to drivers like Yassir and Uber.Lyft also does back-
ground checks on it’s drivers as well as vehicle inspections.It also offers a
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rating system like the other two platforms, plus the rider can give feedback

about the driver from the app.

1.3 Comparison

In this section we are comparing the related works sited previously from var-

ious aspects:

Comparison Criteria
Platforms | Availability Car Options Rating System Driver General
Opinion
Uber Widely  Avail- | Low, Middle and | Two Way Rating | Average Driver
able in the west | High end options | System Opinion and
(not so much Satisfaction
in  developing
countries)
Lyft Widely  Avail- | Low and Mid- | Two Way Rating | High Driver Sat-
able in the west | Range Options | System isfaction
(not so much
in developing
countries)
Yassir | Widely  Avail- | Low, Middle and | Two Way Rating | No Data Avail-
able in the west | High end Op- | System able
and in develop- | tions
ing countries

Table 1.1: Comparison between the 3 platforms

1.4 Conclusion

In this chapter we have talked about transportation and it’s importance
with an emphasis on road transportation and the influence of technology on
it.we have also seen statistics that show us the development occurring in this
field.Lastly we have seen some related works to our project and compared
them from specific aspects.In the next chapter we are going to define and
analyze the functionalities of our platform.

20




Chapter 2

Design And Analysis

In this chapter we look at the blueprint of our work in the form of conceptual
diagrams.We used UML for our project, because it provides a set of diagrams
that are the easiest to implement and translate to actual code in our case:

2.1 UML

UML or Unified Modeling Language is a standard language for specifying, vi-
sualizing, constructing, and documenting the artifacts of software systems.It
was created by the Object Management Group (OMG) in 1997 and is now
one of their standards.UML is used to model the structure as well as the
behavior of systems, software or not.UML has a multitude of diagrams to
represent various aspects of a systems constitution and behavior:

2.1.1 Structural Diagrams

As the name suggests they describe a system’s structure,there are 7 structural
diagrams in total:

e Class Diagram:
Commonly used in OOP (Object Oriented Programming).A class con-
sists of a name, attributes that describe it’s structure and operations
which give a general idea on it’s behavior.The relations between classes
are represented by the connecting lines between them.the combination
of classes and their relations form the class diagram.

e Object Diagram:
An object diagram is essentially an instance of a class diagram.It is used
to remove the abstraction of the class diagram and test it’s structure
in practice.

21



UML Diagram Type

Structural Diagrams Behavioral Diagrams

ST D‘Iu;::::c"e Deployment Diagram Activity Diagram Use Case Diagram

Sequence Diagram

Object Diagram Component Diagram

Diagram

Interaction Overview Timing Diagram
Diagram g ar

Figure 2.1: UML Diagram Types

Component Diagram:

Component diagram is used in the documentation of complex sys-
tems.It simplifies the documentation by breaking the system down into
smaller components which helps to get a top level view of the system.It
also helps to isolate system functionalities for better understanding.

Composite Structure Diagram:
It represents the internal structure of a class and the interactions be-
tween different class components.

Deployment Diagram:
This Diagram is used to visualize the deployment of software compo-
nents on the hardware.

Package Diagram:

The package diagram is used to represent the relation between different
macro-components of the system.It essentially does the same as the
composite structure diagram, but at a larger and opposite scale.

Profile Diagram:
This type of diagram is used as an extension to UML itself so you can
customize it and add new notions to it.
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2.1.2 Behavioral Diagrams

these diagrams describe the behavior of the system, and like the structural
diagrams, there are 7 in total:

Use Case Diagram:

This diagram is used to represent the general operations and function-
alities that are required of a system.These functionalities are called use
cases.There are 3 main components of a use case diagram:

— Actors: represent the parties involved in interacting with the sys-
tem, can be a human or a group or an organization.

— Use Cases: encircled verbs that represent the functional require-
ments of the system.

— Relationships: between use cases such as extension or inclusion.

Activity Diagram:
This diagram is used to describe the flow of activities and operations
of the system within the scope of the objects involved.

Interaction Overview Diagram:
It is like a specialized activity diagram that is an activity diagram of
other interaction diagrams.

Timing Diagram:
This diagram is used to represent the interaction between different
objects through time.

State Machine Diagram:
Used to represent the states of an object and how it is affected by
internal or external factors(events).

Communication Diagram:
it used to be called collaboration diagram.It focuses on the communi-
cation between the different objects of the system.

Sequence Diagram:

This diagram depicts the behavior of the system in detail as well as the
state of the objects and actors involved.From this diagram we can see
the use cases in motion®.

We used 3 diagrams in our thesis, one Structural which is the class diagram,
and 2 behavioral, which are the use case and sequence diagrams.
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2.2 Class Diagram

this here is our class diagram:

User

-UserlD: Number
-UserName: String
-PhoneNumber: String
-Email: String
-Password: String
-Photo: String
+UserRating: Float

-Register()

-Login()

-Update()
-ChangePassword()
-PostRequest()
-RateDriver()
-DeleteRequest()

-PostComplaint()

-MarkRequestCompletion()

+belon

Complaint

-idComplaint: Mumber
-Complaintmessage: String
-RequestlD: Number

-ComplainerlD: Number

Driver

+DriverRating: Float
-CurrentVehicle: Number
-Distance: Number
+5Status: Bool

-ViewRequests()
-ChooseRequest()
-Register\Vehicle()
-MarkJobCompletion()
-Ratelser()

2
lg ISSeSsSes

Vehicle

-Brand: String
-Model: String 1
-Year: Number

PendingRequest

+RequestlD: Number
-ClientlD: Mumber
-DriverlD: Number

-Type: String
-CarlD: Number
-RegMum: String n

Figure 2.2: Class Diagram

+isUsed

-CarlD: Number
-CarReqg: String
-Status: Bool

available vehicles

+Brand: String
+Madel: String
+Type: String

24

Request

-RequestlD: Number
-RequestMum: Number
-Goods: String
-StartX: Float
-StartY: Float
-DestX: Float
-DestY: Float
-CarType: String
-Status: String
-Driverfinished: Bool
-Clientfinished: Bool




2.3 Use Case Diagram

This here is our use case diagram:
t laint

User
Manage Profile
c - «include»
«extends» ", e T e
wextend> Delete Account >  TTTTTToeee
Edit Profile Info e >
____”—--—-"""""""'-r.""r‘" wextends ;
ol P J." Verify Credentials

Display Login Error Py
«include» ’,"‘ '4" ’.“

«extends= “‘\‘
Display in Map

«includes

/
Mark Request Completion g
5E «include»
S !

«indude»

A
Choose Driver N
Y
«includes gumaersT
v aemT :
P ) + I
ot % B /
S s waxtends= b »
\ n F
.| "' .
N 7 :
K 2 4 !
Y Rate Client E K
\ s s
|
«include» h
/
b H
;
{
!

Rate Driver

Register Vehicle

Driver
Send location

Figure 2.3: Use Case Diagram
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2.4 Sequence Diagrams

This section will be divided into 3 subsections:

1. User Sequence Diagrams that represent the functionalities available to
all users of the application.

2. Client Sequence Diagrams that detail the functionalities available to
the users of the transport service only.

3. Driver Sequence Diagrams showing in detail what the Drivers can do
when using the transport service of our application

4. Shared Sequence Diagrams that represent the functionalities that are

shared between the clients and drivers in the transport service.

2.4.1 User Sequence Diagrams

Register User This sequence diagram shows the process of registration of
a new user:
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interaction Register )

User

1 :fill phone number

2 - fill first name

3 - fill last name

4 - fill email

5 : click register

Server

6 : register request

9 : display response

S .

|_| 7 : insert user query

Database

8 : registration response H

Figure 2.4: User Registration Sequence Diagram

login This sequence diagram describes the process of signing in to the
platform with an existing account:
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interaction Login )

User App Server Database

1: fill phone number

2 : click on login . ;
' ’LJ 3 : requesting login code _ :

alt user exists )

[ve] | B e i
6 : random code(sms) p

dispiay code(autofill)
i B:E:Iigrkon IcEgin )

' '
P ' '

'U 9 : send login request

umnfy code

alt login Reen FETC LRI RLEE LR .LJ
e T s :
[input code = semt cocﬂa‘j )

13 : go to client home

inpu I= i : :
[|npl;1t code |= sent code] i s e ; :

e 14.: earoe e e
______ :______________'T______________+______________T_'
ffalse] | s s . ;

D P PP, - 16 : account not found ; :

17 : show response

Figure 2.5: User Login Sequence Diagram

Edit profile This sequence diagram describes the process of editing user
information (profile):
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interaction Update Profile )

User App Server Database

opt change .
w; 1: select profile picture

T1 8 : update user query

‘iq """""""""""""""" '?6 B updale user response | I_J

Figure 2.6: Edit Profile Sequence Diagram

2.4.2 Client Sequence Diagrams

This subsection describes the various functionalities available to the users of
the transport service of our platform:

Post Request This sequence Diagram describes the process of a client
submitting a transportation request:
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interaction Post Request )

Client App Server Database

1 :fill goods

!

3 : click show map

f.

1

2 - select required vehicle type

§ - select start and end positions!

[
>

1 display request fragment |

8 : click on post request

11 9 : post request L
o o | 11 : insert request '
10 request posted successiullyh Ll

1715 Ticpiay responce | :

Figure 2.7: Post Request Sequence Diagram

Cancel Request This sequence diagram represents the process of cancel-
ing a request: request:
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interaction Cancel Request )

Database

5 : update request status query

Client App Server
: 1:click on my request :
: 2 : show request details : :
3 : click cancel 2
! 'L 4 - cancel requast !
1 1
i - smeemssmmsssssssemsasssaes
: ! 6 : response
AR s G s e .; !
! 7 : show response . :

Figure 2.8: Cancel Request Sequence Diagram

Update Request this sequence diagram represents the process of a client
editing the information of a certain request:
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interaction Update Request )

Client App Server Database

1: click request

3 :fill goods

4 - select required car type

i

5: click update location
6 :fcrpate fnap fragment

S idpiay map I

1 8 select new coordinates

9 se map fragment

11 click update request '
'l_! 12 update request !
] 13 : update request

A Il

I Thidpiay responss ] 147 response ! i

Figure 2.9: Update Request Sequence Diagram

List Bids This sequence diagram describes the process of displaying the
bids of a certain request:
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interaction Bids List J

Client App Server Database

1: click on request

-I | 3 : get bids list

'U 4 : select request bids query

| s sisssamssssssmmassnsion 1

5 : response

6 : bids list

7 : display bids list

[ T

Figure 2.10: List Bids Sequence Diagram

List Bids in map This sequence diagram describes the process of viewing
certain bids details in a map fragment:

interaction Display Bids in map )

Client App Server

11 click on floating map button

loop locations )

3 : get all drivers locations

4 : current locations list

5 : update cl,lrrent locations

s g p
6 display current locations

A .

Figure 2.11: List Bids in map Sequence Diagram
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Get Drivers Locations This sequence diagram describes the process of a
client receiving a list of driver locations which are used either in displaying
a single bid’s information in map or multiple bids information:

interaction Get Drivers location )

Client App server

1: select request

loop driver location )

s e

4 : send driver location

EE’;I@ marker

6 - display current driver position

Figure 2.12: List Bids in map Sequence Diagram

Refuse Offer This diagram describes the process of a client refusing an
offer (Bid) from a driver:
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interaction Refuse Offer )

Lifelinel App Server Database

1 : select bid

S how bid detaiis

3 : click cancel

-';LII 4 : cancel bid _

. : - | 5 : update bid status query

: B e R R . Ll
............................. H 6: ]

< 7 : display response e bt

Figure 2.13: Refuse Offer Sequence Diagram

Confirm Bid This sequence diagram represents the process of a client
accepting an offer from a driver:
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interaction Confirm Bid )

Client App Server Database

1: Select Request

-;U 2 : get Bids

: : 'l_! 3 : select bids query o
. I AR 1
T~ f 5 - bids list : 4 result :
[ 6 : show request with bids [ : :
7 : select bid _

T how bid detais :

9 : click confirm : h
: 10 : confirm bid . 3
: > 11 : update bid status query ;
- e o i ]
?: 13 : display reply 12 respanse H

Figure 2.14: Accept Offer Sequence Diagram

2.4.3 Driver Sequence Diagrams

These sequence diagrams describe the operations available to the driver in

the transport service of our platform.

Register Driver This diagram describes the process of a user applying for

registration as a driver in the transport service:
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interaction Register Driver )

Server Admin

User App

1: click become driver

>

3 -ill first name

u
]

4 - fill lastname

5 : scan required documents

16 : click send registration request :
H 'U - send drier registration requg_sti i
. > :
o e e p L! 0 : register driver request notification !
H 1 L

8 - request sent
s review request

= LTTTT PPN 1. i-'-g-é;q;j- Fﬁ.‘lai); ............ 4

alt relply )

[ac:cepted] < 12 : registered successfully

frefused] T et rehused T

SR  dhw response |

Figure 2.15: Driver Registration Sequence Diagram

Add Vehicle This sequence diagram represents the process of a driver
registering a new vehicle with which to run errands for the clients:
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interaction Add Vehicle )

Driver App Server Database

1: click add car 2 - get brands

1S 3 : get brands query

. a1 4 : response

e e s b 5 brands list : ° :
;i 6 : display brands list i i :
; T : select brand 1 ' H
- & : get models oo :
; |_| ] 9 : get model and type query _ .
E eq e S S S e T et

............................... - 10 response

13 : select model

14 : update type

15 : select production year

16 : fill registration number

alt Registration Number )
gt 4

17 : click register vehicle I_l—l

[erh pty‘l.]B . please fill registration
s ocmes_nan oo aonae s oo d 19 register vehicle
[fill:ed] ,‘( | U 20 : register vehicle query
e g ey g i 21 : response

22 : display response

Figure 2.16: Vehicle Registration Sequence Diagram

Edit Vehicle This sequence diagram represents the process of editing a
vehicle’s information:
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interaction Edit Vehicle )

Driver App Server Database

1: select car item 2 - get brands

1S 3 : get brands query

. a1 4 : response

e e s b 5 brands list : ° :
;i 6 : display brands list i i :
; T : select brand 1 ' H
- & : get models oo :
; |_| ] 9 : get model and type query _ .
E eq e S S S e T et

............................... - 10 response

13 : select model

14 : update type

15 : select production year

16 : fill registration number

alt Registration Number )
gt 4

17 : click register vehicle I_l—l

[erhptflfs . please fill registration
s ocmes_nan oo aonae s oo d 19 register vehicle
[fill:ed] ,‘( ---------------------------- U 20 : update vehicle query
e g ey g i 21 : response

22 : display response

Figure 2.17: Edit Vehicle Sequence Diagram

See Requests This diagram shows the procees of a driver viewing available
requests to bid on:
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interaction Show Requests J

1: Click Show Requests

2 : Send Request to Server N
LJ 3 : get Driver Status query
: P 4 diverstatus ...
alt Driver Working J
bes] 5 : verify current car -
6 - cuurent car type 7]
= e ]
11 : personalized list
. [
e R R RS i
€< 12 - display list :
[na] :
I 13 : empty list
I :q:....................p.t}‘l ..................
T o vequesis

Figure 2.18: See Requests Sequence Diagram

Bid This sequence diagram represents the process of a driver giving an offer
(Bid) to the client on a specific request posted by the client:
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interaction Bid )

Driver App Server Database

1: click on request

Y  how bid infertace H

3 - fill price

4 - click bid _l—:l

5 send bid request

: 6 : bid query :
e e % |_|
H 7 : response H

8 : display response

Figure 2.19: Bid Sequence Diagram

Show Bids This sequence diagram describes the process of listing the not
yet accepted offers the driver has made on several requests to clients:
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interaction Show Bids )

Driver App Server Database

1: click show bids

2 : show Bids

L_l 3 : show bids
: e eer e ssacmnn L|
: ' 4 : response :
; g o S bidiet T : ]
alt list empty )
HalSele oo cumsras coveou i i : :

%‘: 6 : display list H

R R oo s |
froe] 7 | |

Figure 2.20: Show Bids Sequence Diagram

Cancel Bid This diagram concerns the process of canceling an offer pre-
viously made by the driver on a certain request to the client:
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interaction Cancel Bid )

Driver App Server Database

1 : select bid from list

A 4

4: 2 : show bid
3 : click cancel !

A 4

4 : cancel bid '
e o I 5 : cancel bid query _ :
*{ .............................

: 6 : response Ll

7 : display response

Figure 2.21: Cancel Bid Sequence Diagram

Send Location This diagram describes the process of driver tracking which
occurs automatically when the driver is working:
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interaction Send Location )

App server Database

1: get driver status L

"U 2 - get status o
e s s s s [
' ' 3 : response :
------------------------------ o X
“: 4 - status
alt status J | :
[working]
loop status ) :

7 5:send current position
[working] ;

alt position already exists )
j 6 update current positioa I

[false]: 7 :addto dri]er positign arrgy

Figure 2.22: Send Location Sequence Diagram

Update Config This diagram represents the process of choosing the suit-
able settings to better personalize the experience for the driver:
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interaction Set Parameters )

Driver App Server Database

1—click on set par

A J
L

2 - get driver config

—L! 3 : get driver settings query

5: g%t: grﬂl\ygrrcs.%q@auery

6 : driver car list

8 : choose your settings

opt choose parameters J

9 : switch on or off

T T T T IUTEhoosevehicleE T T T |

11 : choose distance

12 - click confirm

| 13 : update config

'L! 14 : update config gquery ;
15 : response Ll

7  iow repones

Figure 2.23: Set Driver Parameters Sequence Diagram

2.4.4 Shared sequence diagrams

These sequence diagrams represent the shared functionalities that are avail-
able to both types of users of the transport service of our platform (client
and driver):
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See Jobs This sequence diagram describes the process of viewing pending
jobs or errands:

interaction See Jobs J

Transport User App Server Database

1: click "my jobs"

4
Y

2:getjobs : !

L! 3 : get jobs query L

K Y esponse T Ll
alt list empty ) [ !
: h e e s G s e )
I g 5 empty list ;
S P . S A !
[false]; ": """"" 7jobsiist ]

N B showjobs i

Figure 2.24: See Jobs Sequence Diagram
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Commit Job This diagram shows us the process of confirming the com-
pletion of an errand submitted by the client:

interaction commit job J

Transport User App Server Databade

1: click job

,< ................................ .

2 : show job details
L 4 : commit job -

’L! 5 - commit job query

! .‘(..................................-I
. . 6 - response :
[ RET . T TR at .
L 7 : display response H H

3 : click commit

Figure 2.25: Commit Job Sequence Diagram
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Rate This gqequence diagram describes the process of rating the other par-
ticipant in the request.Either the client rates the driver or vice versa.

interaction Rate /)

Transport User App Server Database

2 : show rating interface

3 :rate

4 : click submit rating

[

|-v-| 5 : submit rating _
& : get ratings query
: b e e s e I
: : ! 7 : response ]
! : 8: cal;culat}a overall rating !
9 : submit rating query
! o e eI L L LR y
?C 11 : display response E Ll

Figure 2.26: Rate Sequence Diagram
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File Complaint This diagram describes the process of a Transport user
filing a complaint against the other participant in the request in case of a
miss conduct on the part of the latter:

interaction File Complaint J

Transport User

=]

1 : click file complaint

= 2 : display interface

13 fill complaint message

4 : click submit

5 : file complaint

|—.| 6 insert complaint query 8 : notify admin
1

3 N H : L Ll

F 9 - display response T
10 Erew&w compjaint

Ll 11:: resclve complaint

Figure 2.27: File Complaint Sequence Diagram

2.5 Conclusion

In this chapter, we have seen the abstraction of the functionalities of our
platform in the form of UML diagrams, that will form the basis of the next
phase: implementation, which we are going to see in the next chapter.
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Chapter 3

Implementation

In this chapter we will talk about everything related to the implementation
of our work:

1. The Hardware used for the development and testing of the project
2. The software used for the development of this project.

3. The Architecture we chose to implement the project

4. Other android architectural patterns

5. The reason we chose MVVM architecture

6. System Functionality

3.1 Hardware Configuration

3.1.1 Development
e Asus Vivobook X541UJ

— CPU: Intel Core i7-7500U @2.7-3.5Ghz (2 cores, 4 threads, 4MB
L3 cache)

— RAM: 8GB DDR4 @2133 Mhz
— Disk: 1'TB HDD 5400 RPM

e Toshiba Satellite

— Intel Core i7-6500U @2.6-3.1Ghz (2 cores, 4 threads, 4MB L3
cache)
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— RAM: 8GB DDR4 @2133 Mhz
— Disk: 1'TB HDD 5400 RPM

3.1.2 Testing
e Xiaomi Redmi Note 8 pro

— Chipset: Mediatek Helio G90T @2.05 Ghz(8 cores)
— RAM: 6GB LPDDR4X RAM

— Storage: 128 GB UFS 2.1

— OS: Android 10 API level 29

o LG Xpower 3

— Chipset: Qualcomm Snapdragon 425 @1.4 Ghz (4 cores)
— RAM: 2GB LPDDR4 RAM

— Storage: 16GB eMMC 5.1

— OS: Android 8.1 Oreo API level 27

3.2 Software

3.2.1 Android Studio

Android Studio is an IDE (Integrated Development Environment) made by
google for the development of android applications.It is based on Jetbrain’s
Intellij IDE.It is available to download on the three major desktop operating
systems: Windows, Linux and MacOS!!,

3.2.2 Kotlin

Kotlin is a cross-platform statically typed, general purpose programming lan-
guage.lt is deigned to interoperate fully with Java and its JVM depends on
the java class libraries.On 7 May 2019, Google announced that the Kotlin
programming language is now its preferred language for Android app devel-
opers 1.
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3.2.3 SQL

SQL is a domain specific language used in programming and designed for
managing data held in a relational database management system (RDBMS),
or for stream processing in a relational data stream management system
(RDSMS). It is particularly useful in handling structured data, i.e. data
incorporating relations among entities and variables '],

3.2.4 MySQL

MySQL is an open-source relational database management system (RDBMS).It
is free and open-source software under the terms of the GNU General Public
License, and is also available under a variety of proprietary licenses. '

3.2.5 GRPC

gRPC (gRPC Remote Procedure Calls) is an open source remote procedure
call (RPC) system initially developed at Google in 2015. It uses HTTP/2
for transport, Protocol Buffers as the interface description language, and
provides features such as authentication, bidirectional streaming and flow
control, blocking or nonblocking bindings, and cancellation and timeouts.
It generates cross-platform client and server bindings for many languages.
Most common usage scenarios include connecting services in microservices
style architecture and connect mobile devices, browser clients to backend
services. %!

3.2.6 Protocol Buffers

Protocol Buffers (Protobuf) is a method of serializing structured data. It is
useful in developing programs to communicate with each other over a wire or
for storing data. The method involves an interface description language that
describes the structure of some data and a program that generates source
code from that description for generating or parsing a stream of bytes that
represents the structured data.4

3.3 Architecture

3.3.1 MVVM Architecture

MVVM or Model View ViewModel is an architectural pattern for implement-
ing user interfaces and it consists of 3 parts:
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1. Model:This holds the data of the application. It cannot directly talk
to the View. Generally, it’s recommended to expose the data to the
ViewModel through Observables.

2. View: It represents the Ul of the application devoid of any Application
Logic. It observes the ViewModel.

3. ViewModel: It acts as a link between the Model and the View. It’s
responsible for transforming the data from the Model. It provides data
streams to the View. It also uses hooks or callbacks to update the
View. It’ll ask for the data from the Model['?.

Model Change
Observe Data Callbacks

ViewModel Send Data

Data Streams Receive Data

]

Figure 3.1: MVVM architectural pattern simplified

3.4 Other Android architectural patterns

There are three main architectural patterns in android: MVC, MVP, MVVM.

3.4.1 MVC(Model View Controller)

In this architectural pattern, the view has direct access to the model(data)
through a controller. The model is completely exposed to the view which may
cause some security concerns.

3.4.2 MVP(Model View Presenter)

In this architecture the view accesses the model (data) through a presenter
class. The view demands the data from the presenter which in turn demands
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ViewModel ll

Repository

Model Remote Data Source

Retrofit

Figure 3.2: MVVM architectural pattern

it from the model. The model then sends the data to the presenter that sends
it to the view.The presenter in this case is aware of the view!['%.

MVC MVP

Presenter

Model changed User actions Maodel changed User actions

Update model Update U Update model Update U
Model changed

Figure 3.3: MVC and MVP architectural patterns simplified
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3.5 The reason we chose MVVM

MVVM provides an advantage over the other architectures.As the complexity
of the code grows, its maintenance also becomes harder and more time con-
suming.This is remedied by The decoupling of the architectural components
of MVVM (Building in a distributed manner).As our code became more and
more complex, we avoided wasting time in maintenance and error correc-
tion thanks to MVVM.It is also the main architecture that’s supported and
promoted by google for application developments.Add to that, this architec-
ture is the most suitable for multi-service applications like ours.It allows for
greater flexibility in adding new functionalities to the application. MVVM is
also recommended to use for development teams.
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3.6 System Functionality

In this section we present the final product of our application in the form of
screenshots of the interfaces of our application:

3.6.1 User

The functionalities shown here are available to all the users of our application:

Register This screen is for user registration, where you enter your phone
number, first name and last name, then you click the register button and you
are automatically logged in and taken to the Home screen.

215AM 2 @ @ - Bl @

BladiApp - Register

Welcome

Create youraccount

2
5
8
0
®

Figure 3.4: Register Screen
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Login This is the first screen that greets the user after launching the app,if
they are logged out or don’t have an account:

e [f the user already has an account, they only have to enter their phone
number and press Log in, a random code is then generated from the
server and sent to the user as an sms message.after the code is filled in
the user presses login again and is taken after that to the Home screen.

e If the user doesn’t have an account, they just have to click on register
a new account to be taken to the Registration fragment.

214AM Q@ Q@ -

BladiApp - Login

Welcome
Login to your-account

2
5
8
0
@

Figure 3.5: Sign in Screen
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Home This is the home screen of our application in which the user can
access different services, if the user is logged in then this is the first screen
that’s displayed to them.

216AM 2 Q@ @ -

User's detail

%, i
>Whate do you.do today

restarant hospitl
B

\

Figure 3.6: Home Screen
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Sidebar The Sidebar hosts shortcuts to convenient functionalities for easy

access like:

e Home: for going back to the Home fragment to switch services.

Profile: to display the user’s profile and personal information.
About: Display information about the application.

Driver Mode: to have access to the driver functionalities in the trans-
port service.

Logout: to sign out of the application.

Exit: to close the application.

218AM Q@ @ -

Welcome Sedik
Rezigat

Profile
About
Driver Mode
Logout

Exit

Figure 3.7: Side Bar
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Profile The user Accesses this Fragment through the sidebar.The user can
see their personal info and edit it if they wish.

1Mm4PM O @ & -

BladiApp - Profile

‘J‘-a-
s 4.@ |

Kadri Harran

123456

Wiliam@gmail.com

Figure 3.8: User Profile
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3.6.2 Client

The functionalities shown here are available to the users of the transport
service.

Post Request The first screen that’s displayed when entering the trans-
port service.The client can fill information about the cargo as well as the type
of vehicle required for its transportation, then he pinpoints the departure and
arrival points on the map and then submits the request.

216AM Q@ - Bl D@D

BladiApp - postRequest

Gear

pickup v

new request

® Zii

[ ] <4

Figure 3.9: Post Request Screen
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217TAM Q@ - 7%l R @D

BladiApp - LocationRequest
vy e el >,

Figure 3.10: Select Coordinates screen

My Requests in This screen the client can see all their requests which
they have yet to chose an offer on.
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233AMO@ @ - Bl R @D

BladiApp - MyRequest

request id: 4

Good:  reqd

Cartype:  regular

bid number: 1

From To

33.835996693882635 33.81108000279546
2.9342327266931534 2.864095978438854

request id: 2
Good: reql

Cartype:  4x4van

bid number: 0

From To

33.82138436123601 33.75377141585771
2.9349301010370255 2.8898699954152103

request id: 5
Good:  req5
Car type: regular
bid number: 0

From To

33.82802755173646 33.85928798425113
2.916347421705723 2.836219444870949
request id: 6
Good: reqé
Car type: regular
bid number: 0

B = B

new request my requests responses
[ @® <

Figure 3.11: My Requests Screen

Edit Request This screen allows the client to edit one of their requests
or cancel it. The client can access it by clicking on the request in the request
and bids fragment.
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112PMO QO - Bl @D

BladiApp - Request Details

Milk

van v

update location

update delete

| @ <

Figure 3.12: Edit Request Screen

Request and Bids this fragment displays the request with all the offers
(bids) on that request. the client can also chose a distance from the spinner
that will automatically display the bids in map fragment.The latter displays
the positions of all the bidding drivers that are closer to the start position of
the departure point of the request than the selected distance.
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2:25AM ® @ G

BladiApp - Request

request id: 4
Good: req4

Car type: regular

From To

33.835996693882635 33.81108000279546
2.9342327266931534 2.864095978438854

Bids list
Far with v
requestid: 1

id 2

2 idris lastName

L

fm) Chevrolet 2020

@ s000.0

confirm cancel
[ ] @® b

Figure 3.13: Request with bids

Figure 3.14: Bids in map
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Bid Details when clicking on a bid from the list of bids on a request,
the app displays the bid details fragment where the client can see all the
information related to the offer as well as the current location of the driver

who made the offer.

11:29PM OO @ -

BladiApp - BidDeteails

confirm cancel

[ ] @ <

Figure 3.15: Bid Details screen
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1015PM @ & & - 7l ® @D

BladiApp - Tracking Location

Figure 3.16: Bidding Driver Location

Errands This fragment shows the pending errands of the client that are
not marked as complete yet.once the errand is marked complete by both the
client and the driver it will disappear from the errands list.
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232AM Q@ # @ Bl R G

BladiApp - Responces

request id: 7

Good: sde

Cartype:  pickup

From To

33.829525408333566 33.79890548871271

2.9388457909226418 2.8546036407351494
driver not yet finish job

request id: 18
Good: Tables

Cartype:  van

From To
33.81448827776847 33.80452687490957

2.869156301021576 2.8608394414186478
driver finish job

B = B

new request my requests responses

| @ <

Figure 3.17: Errands Screen
Errand This screen displays the details of a selected errand from the er-
rands list.It also displays the current position of the driver responsible for

the errand.The client can mark the completion of the errand after it has been
marked by the driver.
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11:30PMO OO - 7 il = @D

BladiApp - Responses details

Driver Saad Benguettache
phone 0552005912

Car Type regular

Price 750.0

bidid 22

Goods Clothes

Report a driver's violation

commit

Figure 3.18: Errand Screen

Complaint The client can post a complaint on the driver responsible for
the errand if the driver committed any type of behavior that is deemed
unacceptable.
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233AM Q@ # @

BladiApp - Complaint

request id: 18

write your complaint

Driver broke some of the merchandise

36/150

confirm

e marchandise  marchandises  marchandisation
az e r tyuiop

qs df gh j k I m

Figure 3.19: Client Complaint Screen

3.6.3 Driver

These functionalities are available to the drivers of the transport service.

Show Requests This Screen displays The requests available to the driver
based on the car that he drives as well as the distance that he selected.lIt is
the first screen that the driver sees after entering driver mode.The driver can
also click the floating map button to display all request coordinates in a map
fragments.
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22AM 2 Q@ -

BladiApp - ShowRequests

request id: 16

Good: Milk

Car type: van

Client: Idris

From To

33.80482887083345 33.81675713583857
2.859969399869442 2.8679556772112846

request id: 17

Good: Furniture

Car type: van

Client:  zed

From To

33.82082393767768 33.80729132364979
2.8997509181499477 2.869737669825554

request id: 18
Good:  Tables

Car type: van

Client:  zed

From To

33.81448827776847 33.80452687490957
2.869156301021576 2.8608394414186478

request id: 19
Good: Doors

Car type: van
Client: zed

From To
=
showrequests L = o
[ ] (O] <

Figure 3.21: Show Requests in map
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Bid In this fragment, the driver can view the details of a selected request
and they can name their price and send the offer by clicking the bid button.

4ISPM O RO -

BladiApp - Bid

2 Client:

client: zed yacine
phone: 123

B Request informations:
Good: Req18

Car type: van

Price

750

Post Bid

Figure 3.22: Bid Screen
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My Bids In this screen, the driver can view the bids they made that are
not yet confirmed or rejected by the client.They have the option of either
calling the client for further information by clicking on the bid, or canceling
the bid by clicking the cancel button.

22AM B Q@ - Bl @D

BladiApp - My Bids

bid id: 3
2 Client:
rating: 0
name: zed zed
phone: 123
@ Price: fm Cartype:
400.0 pickup
CANCEL
bid id: 4
2 Client:

rating: 0
name: Idris Idris

phone: 0676114453

@ Price: fm Cartype:
5000.0 van
CANCEL
bid id: 5
2 Client:
A rating: 0
e ] = o
my bids
[ @® <

Figure 3.23: My Bids Screen
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My Jobs This screen displays the pending (not yet completed) jobs that
the driver has to do.The jobs are generated when the client accepts an offer
from the driver.The driver’s bid is then removed and a new job is created.

229AM Q@ # @ Bl R G

BladiApp - My Jobs

request id: 7
2 Client:
client: zed zed
phone: 123
From To

33.829525408333566 33.79890548871271
2.9388457909226418 2.8546036407351494

request id: 18

2 Client:
client: zed zed
phone: 123
From To

33.81448827776847 33.80452687490957
2.869156301021576 2.8608394414186478

— -
my jobs = Q
[ @ <

Figure 3.24: My Jobs Screen
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Job This fragment displays job details. The driver has the option of report-
ing the client if the latter committed any type of behavior that is deemed
unacceptable. There’s also the option of calling the client by clicking on the
displayed phone number.Once the job is complete, the driver confirms its
completion by clicking commit.

231AM Q@ @ @ -

BladiApp - location job

request id: 18
client: zed zed
phone: 123

Report a client’s violation

commit

Figure 3.25: Job Screen
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File Complaint The driver can report the client for a misbehavior.

230AM@ # @ -

BladiApp - Complaint

request id: 7

write your complaint

The client zed didn't pay the required sum

42/150
/s

confirm

eoe Sumatra simple simplement
az e r tyui op

gs df gh j k I m

w X ¢ Vv b n

2]

Figure 3.26: File Complaint Screen
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My Cars In this screen The driver can view the vehicles he registered.The
driver can add new vehicles by clicking the + floating button in the bottom
of the fragment.Clicking on a vehicle item opens up the edit vehicle interface.

220AM Q@ -

BladiApp - My Cars

carid: 43
brand: Toyota

model: Hillux

year: 2016

type: pickup

regNum: 123567789900987

carid: 44
brand: Renault

model: partner

year: 2015

type: large van

regNum: 356777898644

©

B = @ = »

my cars

[ ] @® <

Figure 3.27: My Cars Screen
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Register Vehicle In this fragment, the driver can add new vehicles.This
is also the first fragment that’s displayed to the regular user when they enter
driver mode.

219AM 2@ @ - Bl R @D

BladiApp - RegisterCar

Toyota v

Hillux N

2020 v

pickup

Register your car

n @ <

Figure 3.28: Register Car Screen
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Edit Vehicle In this fragment, the driver can edit their vehicle in case a
mistake was made by them while registering the vehicle.

222400 N{ =il 88% B

BladiApp - update Car

Chevrolet v

aveo =

2020 v

regular

RegNum

Update

I @] <

Figure 3.29: Edit Car Screen
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Configure In this fragment, the driver can choose a configuration (set-
tings) like whether or not he is available and working, the vehicle that they’re
currently driving.And the distance that specified the size of area they are
willing to work in.

220AM Q@@ - Bl @D

BladiApp - Driver-Set-app.bladi.s...

Driving O
car:

43. Toyota Hillux 123567789900987
distance:

200 ~

Confirm
= @ = ©
etting
[ ] (O] <

Figure 3.30: Set Config Screen
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3.7 Conclusion

In this chapter we revealed the final implementation and design of our work
via screenshots of the different interfaces that represent the functionalities
of our platform.We have also talked about the hardware, software and archi-
tecture we used for its development.
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General Conclusion And Future
Work

General Conclusion

Our work was inspired by a lack of a real solution to the problem of lo-
cal and national freight transportation.We aimed for our platform to be the
link between possible clients and drivers to make transportation more widely
available and convenient.In the first chapter we talked about transport in
general and we gave a historical view on it.Then we emphasized on the im-
portance of road transport and the effects and implications of the current
technological development on the field.We then gave a view on some related
works as well as compared them to each other from different aspects. In
the second chapter we defined the structure of our platforms through UML
diagrams that helped us make up our minds on how to implement the sys-
tem’s functionality. Finally in the third chapter we listed the hardware used
for the development and testing of this work and we detailed our choices in
software and architecture. Then we provided screenshots to further clarify the
functionality of the system in more detail.

What we have learned Through the duration of our project we have
learned many new things that helped change and shape our perspective on
software development:

e We learned a new programming language (Kotlin).

e We learned a new development architecture(MVVM) that helped us
better organize our code.

e We learned to use new programming tools (Android Jetpack, Grpc)
that have facilitated the development of our platform.

e We learned how to conduct a proper research and organize our findings.



e Finally we learned how to write a proper thesis using latex.

Future work

We plan to further develop this system in the future inshallah.We thought
we may start by adding the following functionalities:

e A rating system: where the client and driver rate each other based on
their experience after the completion of a job.

e An admin console to better manage complaints and registration re-
quests.
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