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Abstract

The demand for transportation is at an all time high and is contin-
uing to increase with time.

We all agree to the importance that transportation holds in maintaining
the flow of goods and cash as well as its role in the economy.

Crowd sourced delivery is considered a possible solution for complicated
problem with on-demand delivery challenge. The purpose of this thesis is
to propose the solution of the crowd sourced delivery with regard to service
level and quality.

The aim of this work is to create a platform that organizes the process
of crowd transportation model and helps both drivers and possible clients
to better interact. Drivers will be able to save the time, minimise the cost
of fuel and avoid the traffic jam. Also have the willing to work at any time.

One of the most factors this project will focus on, is the timing and pricing
for the clients. using existing method to use in order to solve this problems.
The Clients will be able to post their requests that the drivers will handle
it in the way of his trip.

Key Words : Optimisation, VRP, Vehicule Routing Problem, Genetic Algorithm, Simulation app,
Crowd Sourcing, Crowd Delivery, Delivery Parcel.
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Introduction

General Presentation

Currently in Algeria we are still missing a real fast service that can handle the efficiency of good delivery.
Even with the condition of good pricing. Many companies faced such competition like the huge distance
of the national area, in order to hire employees that can cover this diversity. When a customer orders
an item by calling the phone number to a seller (or contact him throw the social media) who is located
in another state (Willaya), after confirmation the customer pays the seller by bank transfer and that by
passing throw some steps such as:

 Passing the Total amount (Cost + Shipping) by being presenting at the nearest Bank.
o Waiting until he pays and get the receive (CCP transfer paper).

e Take a shot for the receive and send it to the seller to confirm.

After all those steps, the seller packs the items and takes it to the central bus station where
buses go from there to all cities in the country (in other cases the Taxis Station). He looks for a bus
going to the state (Willaya) of the seller and gives the parcel to the bus driver to take it with him. The
seller (Sender) gives the phone number of the bus driver to the customer (Receiver).

When the driver is near to the city of the receiver, the bus driver calls the receiver to wait for him in the
central bus station of that city. The receiver comes, when the bus arrives and hands the parcel to the
receiver.

Within all those costing steps such like:

1. Contacting the Seller.

2. Passing the Total amount throw the bank.

3. Take picture of the receive and send it to the seller to confirm.

4. Preparing the package.

5. Search for the matching city Bus, which may not be available.

6. Negotiate the price of delivery with the driver.

7. Take the phone number.

8. Re-contact the client to give him the information.

9. Inform the client to be present at time when the Bus/Taxi arrive.

10. Handle the package to the client.

In somehow, there is a new companies here in Algeria start doing the buses work, by handling the delivery
job of any type parcels, which will offer the clients an easy way to visit their center office to pick the item
they ordered.
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Problem

The service of delivery needs to be improved and came up with innovative idea to handle the problem with
the simplest way, and the most reasonable price that fit the client first, and offering an online solution
like a phone application to let the business/client free to choose.

In the last 5 years, many companies in Algeria Start to come up with the service of parcel delivery, such
EMS, YALIDINE. Giving the chance for the people and all who have online stores to send their packages
easily in the best time, with an average pricing, it could be more expensive than the parcel itself in some
cases.

Hiring only few people who have specific type of transporting cars, like (Berlingo, Master, Express,
Kongoo... etc.). Also, there is many people who will ask company to deliver parcel directly home.

This model called Business-to-Client (B2C). A few companies offer also the front door delivery, but only
for few drivers can work so.

Solution

Client to Client (C2C) delivery model (also known as crowd shipping or crowd logistics) starts with a
request from client to deliver a parcel. Other users can choose to deliver selected parcel to had the
opportunity to pick it on the way of their destination, this service will give the chance to many people
having any type of transportation vehicle.

The drivers can have their own job or side-job while they are traveling through many states or in the
local region. For the clients, they will get the best deal with the best pricing and the fastest timing.
Despite the great demand on delivery services, online retailers have not yet had a practical solution to
make their business profitable and grow more. This going to make the company we are going to start as
the best solution in market, having side profits for its services, and offering the best value.

Structure of Manuscript

The reset of this thesis is organised as follows:

o In the first Chapter we give a general definition of delivery system and why it is important. We will
compare between existed companies in Algeria, and their strategy of works. Also introducing some
related works and comparing them from various aspects. Also using some important algorithms
that will help the project.

¢ In the second Chapter 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.

e In the third Chapter we describe the tools and platforms used for implementing our system and
why we chose them, we also explain the functionality of our system and we include screenshots to
further elaborate and clarify the system’s functionalities.

e 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.



Chapter 1

Background & Related Works

In this chapter we are going to talk about the Transportation field and its impor-
tance, as well as provide comparison to back up our point, then we are going to see some
related works.

1.1 Introduction

Transporting is one of the most important systems in the world. It consists of
moving people, goods, parcels, and packages from point A to point B. This system has
evolved through the last 20 years in Algeria by helping the Startup and the company to
create their own solution to improve the quality of the transportation services. In this
thesis, we will focus on crowd shipment, specifically in the case of parcels and packages,
which is going to be a standard API can be used for any company in the future. Distri-
bution of goods, products, parcels, and packages is one of the most important processes,
because it involves two parties; the one who run his own respective business and the
receiver. Sometimes several problems occur during the delivery process.

1.2 The importance of parcels delivery

Parcel’s delivery is the dominant form of transport especially at the local and
national levels. It is widely available for each one who has a car or motorcycle at least.
Especially with in the development of the merchandise of the startup and the small home
business, so that the client become in need of those services, which offer the best price
and timing as a priority. After that another need show’s up, which is the need of side
work or full-time work, which offer any one who has a vehicle or a van to offer his service
of transportation, and participating with the project.
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1.3 Usage of buses and vehicles to deliver the parcels

In the last 10 years, most of the stores in Algeria start to promote their business
throw social media (Facebook, Instagram, Web pages..), which make people excited to
buy from them, especially if they are not from the same region (Willaya), so the best
solution for that was delivering by buses and private taxis, which make the local business
reach more and more people. This strategy became the most famous one until it became
full of problems, like high pricing, the guaranty of delivery parcel, the timing, and so on.

1.4 Vehicle routing problem

The vehicle routing problem (VRP) is a combinatorial optimization and integer
programming problem which asks "What is the optimal set of routes for a fleet of vehicles
to traverse in order to deliver to a given set of customers?”. It generalizes the well-known
travelling salesman problem (TSP). see Figure 1.1

Figure 1.1: illustrating the vehicle routing problem

In the Vehicle Routing Problem, the goal is to find optimal routes for multiple
vehicles visiting a set of locations. the context is delivering parcels stored in the office
point to the customers. Determining the optimal solution to VRP is NP-hard, so the size
of problems that can be solved, optimally, using mathematical programming or combina-
torial optimization may be limited. Therefore, commercial solvers tend to use heuristics
due to the size and frequency of real world VRP they need to solve.[21]

In the VRP problem there is some factors that we need to consider:

o Network type; oriented, non-oriented.
« Type of service: pickup, delivery, or both.
« Depository; one or more.

e Maximum duration of pickup trip: define the time for the driver to start from the
depository point to gathering point.

o Cost of the trip; limited, unlimited.

» Serving time for one client.
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o Fuel consumption.
o Traffic peak time.

o Construction, and bad roads. e a shot for the receive and send it to the seller to
confirm.

1.4.1 Vehicle Routing Problem with Time Windows (VRPTWs)

Customers often demand that their deliveries should be made during a specific
period. This limits pick-up and delivery times, as the driver has to show up at a customer’s
door within the requested time or before.

So, we need to make use some factors in time windows in the most cost-efficient way. [11]

e Soft time windows: Serving outside the time window is allowed, but it comes with
penalties.

o Hard time windows: Time violations are not allowed at all. A driver must wait if
he or she arrives way ahead of the scheduled time until the time window opens and
cannot show up late.

» Disjoint time windows: Showing up between two-time windows, a driver has to wait
until the next time window opens.

o Multiple time windows: A set of non-overlapping time windows with different lengths.

The data include a time matrix, which contains the travel times between locations. see
Figure 1.2

[7,12] [10, 15]
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Figure 1.2: VRP with time windows, where the blue circles cited with the location (x,y) above
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1.4.2 Pickup and Delivery Vehicle Routing Problem (PDVRP)

On-demand delivery businesses, such as parcels delivery and food delivery com-
panies, need to plan delivery routes multiple times a day, depending on the nature and
scale of the business.

Several resource constraints, parameters, and schedules need to be considered. Usually,
with PDVRP the challenge is combining delivery and pickup points to help reduce travel
time and fuel costs.

1.4.3 Capacity Constraint Vehicle Routing Problem (CVRP)

Each vehicle has a maximum load capacity (weight and volume) which must be
considered. So, it is challenging to save costs by loading more items and serving more
customers in one trip without exceeding the vehicle’s capacity. There might also be
additional complications, such:

o The varying sizes of parcels for delivery and pickup,

o The different capacities of all the vehicles.

1.4.4 Methods of solving VRP and its variants

To solve a vehicle routing problem, it is important to take the following two steps,
the first is to model the problem, the second step which depends on the mathematical
modeling established, consists in choosing a method of resolution and to implement it.
Several resolution methods exist, with which an optimization problem can be solved in
an exact or approximate way. We present a classification of some of these methods in the
figure below [3]: see Figure 1.3

optimisation method

Exact methods approximate methods

A
Branch and Bound

Branch and Cut . . Metaheuristics
. . Heuristics Algorithms :
Dynamic Programming Algorithms

Figure 1.3: Vehicle Routing Problem method classification
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1.4.5 Exacts Methods

These methods will make it possible to find the optimal solution

Branch and Bound

Is an algorithm design paradigm which is generally used for solving combinato-
rial optimization problems. These problems are typically exponential in terms of time
complexity and may require exploring all possible permutations in worst case.

The Branch and Bound Algorithm technique solves these problems relatively quickly. This
method has been widely used to solve many VRP variants. This method sill represents
the state-of-the-art.[12]

Branch and Cut

The combination of an algorithm of cuts and a Branch and Bound makes it

possible to obtain the algorithm of Branch and Cut where the nodes of the tree are
evaluated using a cutting algorithm.
The cutting algorithm is a continuous relaxation of the problem, this relaxation allows
that some variables are continuous. If after resolution, all the variables of the solution
obtained are integers, then the problem is solved. Otherwise (and it is usually the case),
the search space for solutions is going to be reduced.

Dynamic Programming

Dynamic programming (DP) has been applied to several types of VRPs. we need
to solve different parts of the problem (subproblems), then combine the solutions of the
subproblems to reach an overall solution. Often when using a naiver method, many of
the subproblems are generated and solved many times.

The dynamic programming approach seeks to solve each subproblem only once, thus
reducing the number of computations. DP has been used successfully to solve some VRPs
to optimality or to obtain very sharp bounds on the value of their optimal solutions.

1.4.6 Approximate Method

When dealing with large-scale problems, the use of approximate methods is nec-
essary in order to produce a workable solution of good quality which is not necessarily
optimal but in a reasonable computation time.

We will present the two classes of these methods, heuristics and metaheuristics.

Heuristic Methods

In mathematical optimization and computer science, heuristic is a technique de-
signed for solving a problem more quickly when classic methods are too slow, or for finding
an approximate solution when classic methods fail to find any exact solution.

Heuristics aim to develop satisfactory solutions by a reasonable time, many of these meth-
ods have been developed for the VRP and its variants.
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Tabu Search: The problem of simulated annealing is that after “jump” the algo-
rithm can simply repeat its own track. Tabu search prohibits the repetition of moves that
have been made recently. This algorithm will suppose a random value of solution only in
the first time, after that it will move to the next state and regenerate new moves, after
getting a better solution, the oldest will be ignored. see Figure 1.4

Initialize current solution S

v

Create a candidate list of
neighbors to current solution

y

Find the best solution S’ from
the candidate list

IsS"inthe
tabu list?

Let solution S=S5" and update
tabu list

Delete S’ from
candidate list

S stopping
criterion
satisfied

Figure 1.4: Tabu Search in VRP [20]

Metaheuristics Methods

Several metaheuristics have been proposed for the variants of VRP. The objective
is to use many components and explore a large solution space even by allowing infeasible
solutions. Despite they use more calculation time in general, they hit better solutions.
While some algorithms start from an initial solution and try to move iteratively using
neighborhoods, others use a population of solutions and generate at every iteration a new
solution based on some recombination’s so that at the end the best part are kept during
generations.

Genetic Algorithm

In computer science and operations research, a genetic algorithm (GA) is a meta-
heuristic inspired by the process of natural selection that belongs to the larger class of
evolutionary algorithms (EA). Genetic algorithms are commonly used to generate high-
quality solutions to optimization and search problems by relying on biologically inspired
operators such as mutation, crossover and selection.[3]
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o Chromosome representation and Initialization
The individuals of a population in the GA can be seen as an ordered list of artificial
chromosomes where every chromosome represents a route a truck is going to take.
Each chromosome contains K integers, where K is the number of genes. A gene itself
is and integer as well and represents the number of customers. Example of a solution
of 4 trucks with 10 customers [13]:
routel: [2 4 9 10] (served by truckl to customer 2 until 10)
route2: [4 6]
route3: ||
routed: 3167 §]

« Selection
During each successive generation, a portion of the existing population is selected to
increase a new generation. Individual solutions are selected through a fitness-based
process, where fitter solutions are typically more likely to be selected.

o Crossover
Crossover is a genetic operator used to vary the programming of a one or more
chromosomes from one generation to the next. It is an analogy to reproduction and
biological crossover. it takes information from one individual and insert it in the
other to create a new child.

o Mutation
Mutation is a genetic operator used to maintain genetic diversity from one generation
of a population of chromosomes to the next. It is analogous to biological mutation.

» Fitness
To choose which children from the newly created generation will be favored to in-
crease, the fitness of every individual has to be computed. see Figure 1.5
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( Begin )

A J

Initial population

v
Calculate the fitness value

v

Selection

v

Crossover

v

Mutation

s termination criteria
satisfied?

Figure 1.5: Genetic Algorithm Representation

1.4.7 Basic VRP example

Here is an example of a VRP in which the goal is to minimize the longest single
route visiting the client only once. With predefined data will be given to the algorithm:

» Distance matrix for each point to other one.
 Location coordinates (x,y) so that we can calculate distance.

Number of vehicles.

Number of locations need to be visited.

The index of the depot/office where to start and go back to.

Suppose 4 driver in our company needs to pick parcels of set of customers in a
city. A diagram of the city is shown below, with the company office location marked in
red (0) and the locations to visit in blue. see Figure 1.6, Figure 1.7
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1.5 Crowd Shipment for Parcels Delivery

Crowd sourcing is the practice of using the wisdom of a group for a common
goal, it is best applied when attempting to solve complex problems in an innovative
way or streamline intricate processes[24]. Crowd sourced delivery or Crowd Shipment
is one of the most efficient method to increase the service of delivery, which handle the
non-professional couriers and packages to deliver it to customers doors, while it is most
common in food and grocery delivery, the crowd model is springing up everywhere like
persons pickup, shared travels car, shared rooms, and taxi rides.[5] see Figure 1.8

make use of that announce that i have

solution ;( the service to be 11 the service solution

’L shared J‘

need service have service tool

Figure 1.8: General Crowd Delivery Schema

Crowd Shipping presents an innovative shipping alternative that is expected to
improve shipping efficiency, increasing the service quality, and decreasing the costs for the
customer, and such shipping promises to enhance the sustainability of the transportation
system.|[14]

In this thesis we are studying the efficiency of the crowd delivery service for parcels, by
applying this model in a form of application that can be used by anyone have the service,
and anyone need the service solution.

In our case, drivers’ value of free time, and willingness to work (WTW) are major advan-
tages. In Crowdsourced shipping system, drivers have a variety of settings (time, ability,
satisfaction...).

set of drivers in the system

POST REQUEST system brodcast| | send request
o the request o

Client

gretgaral ||

only one drvier will

{ @ handle the request

if its his destination

confirm with the client

parcel with the driver Driver

drive to the stop
destination

i if its the end point destination handle the parcel

Recipient

not reached yet

system brodcast
the request

need to be deliverd to next stop station

Figure 1.9: how crowd delivery model work
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1.6 Existing Delivery Company and their factors

1.6.1 EMS

EMS is an international Postal Express Mail Service, for documents and goods,
offered by postal operators of the Universal Postal Union (UPU).[15] The EMS Champion
Post Algeria, a 100% subsidiary of Enterprise Algeria Poste, has initiated a process of
modernization and development which allows it to offer its customers a quality service at
competitive prices. see Figure 1.10

EMS——=" e 0

En cours de Distribution

" En cours de Distribution

Figure 1.10: screenshot of tracking option of EMS

The EMS services comply with the International Norms and Standards set by the
EMS-Cooperative of the Universal Postal Union (UPU), which our company is affiliated
as a permanent member. As a service intended to meet defined needs, the Champion Post
service has the following advantages:

« Speed, reliability and security, electronic shipment tracking.

« Customizable services according to needs, a traceability system and reliable feedback
(IPS Track and Trace).

EMS, Work with 48-58 Willaya’s, and having 34 Relay Point in Algeria, and 301
office.
EMS now became the first rewarded company in Africa, for her speed and guaranty
services, in the national and international area, offering also tracking option, which was
the first option that have been activated in Algeria.
The tracking option start from where the client gives his own package to the office, and
then with unique code, he can follow all steps of the package, starting from the van until
the client receive it.

13
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How EMS works?

see Figure 1.11

drivers of EMS with VAN only

Client Client Client

put the parcel
with details

record the £l !

attendance
e Driver

office point

Driver

Driver
each 4 days

gathering and seperating
all stored parcels
to be sent by region

Recipient
came 1o pick <«
send no next parcel

hub point /

office point

inform drivers
wait for the next
driver to came

Recipient

each 4 days

wait for recipient
to came

broadcast the status of parcel

broadcast the status of parcel

Status of parcel

Figure 1.11: Strategy work of EMS
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1.6.2 YALIDINE

Using B2B from different sectors of activity: pharmaceutical and Para pharma-
ceutical (medicaments and instruments for general and specialized surgery), optics (med-
ical glassware and lenses), biological samples, industries (transport of samples), specifica-
tions, submission of tenders and various documents... etc.[16]
This company is type of Start-up Company since 2013, having only 1 sorting center in

Algiers, and 19 sub-centers in the regional area, and almost 48 office in each Willaya.

This company based on specific type of delivery, which is choosing specific van to work
with them only, and very few agent vans in each region.
Yalidine now offering the tracking option from the deposit until the client will receive it.

How YALIDINE works?

see Figure 1.12

NS

Client Client Client

put the parcel
with details

office point

each 4 days

gathering and seperating
all stored parcels
to be sent by region

record the
attendance

inform drivers

wait for the next
driver to came

each 4 days

drivers of Yalidine with diffrent type of cars

Driver

Driver

\ Driver

send no next
hub point

X

Recipient

office point Recipient

broadcast the status of parcel

Status of parcel

wailt for recipient
to came

Deliver it directly to client

broadcast the status of parcel

came to pick «
parcel

Figure 1.12: Strategy work of YALIDINE
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1.6.3 ZIOUANE EXPRESS

Ziouane express Specialist in tailor-made delivery knows perfectly how to meet
the needs of brands, stores, businesses and e-commerce, by offering a quality, flexible and
transparent service to its partners, offers these end-customers a unique experience, and
taking also the urgent deliveries, whether local, regional or national.[17]

How ZIOUANE-EXPRESS works?

see Figure 1.13

111

Client Client Client

put the parcel
with details

office point

each 4 days

gathering and seperating
all stored parcels
to be sent by region

.

drivers of Ziouane with diffrent type of cars

record the ﬂ__

attendance () { 3

el
Driver g!
- 3
e
a_-.' Driver

inform drivers
wait for the next
driver to came

send no next
hub point

each 4 days

office point

wait for recipient
to came

Deliver it directly to client

X

Recipient

came to pick
parcel i

Recipient
h

Figure 1.13: Strategy work of ZIOUANE Express
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1.6.4 Comparison between the delivery’s company

The important factors that most of companies focus on, defining the business
model of the company, and its advantages of work. Here are some of those factors:

» Efficiency of delivering the parcels.

e Best timing to deliver the parcel.

o Distance between the destination and pickup point.

o Minimum risks of losing parcels.

» Packaging.

« Tracking option.

« Covering most of the national states.

« Option of grab the parcel from the office, and home delivery.

From those factors, each company can cover most of its clients, by offering best timing,

pricing, and tracking. see Figure 1.14

EMS
Yalidine
Zionane
express
Nord et
ounest

express

Kazi Tour

min | price | deliver max Willaya's . service option | phone
. . . condition | track i
price | base in time | cover area delivery | app
ot . ;
840 W_ﬂgm 4 21 48 free available |, n:mun:.ll office none
distance international
o+ PR—
300 W_ﬂgm 2 19 48 free available national delivery none
distance office
ivery +
400 weight 5 19 48 free none national delivery none
office
none | comtract 2 9 48 cumn.]erce none national delivery none
register -
ight +
200 W_Hgm 1 5 20 free available national office none
distance

Figure 1.14: Table represent the most famous company of delivery in Algeria and their strategy of work

In this table we notice that the average price of delivery starting from 300da up
to 800da. Until this moment, most of these companies have only a web site for visitors.
They miss a smartphone application to present their work and facilitate the client role.
One of the most important conditions to offer a work for someone who would like to
deliver with these companies, having special type of van. Having their own Sticker on it
with the Logo of the company, which is very hard for most of the people, preventing them
to have a willing to work with their own car to offer their services.

17
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1.6.5 Similar Crowd Sourcing Solutions

CARGOMATIC

connect shippers with qualified drivers.see Figure 1.15

CARGOMATIC, is a private company in USA, created in 2013, the platform
made to solve the inefficiency and fragmentation of the local trucking industry, simply by

(The solution based only on trucks delivering to any type of clients)
The company based on the model of On-Demand solution to reach more people having

the best service, and drivers to having their own job.[4]

The focus of company is about:

4

A
+

S
4

*

o Capacity utilization; Maximizing carrier truck capacity to reduce empty runs.

o Open chance; Allowing truckers to do additional jobs, or owner operators to be their

own bosses.

e Drayage; Minimizing wait times to relieve congestion.

e Less than truckload shipping; Assisting shippers without having trucks, or the ship-
per company that are at over capacity by adding supplemental drivers.

This company now having:

o +1500 kg loaded every day.

e +10.000 deliveries per month up to front door.

e +22.000 driver over the USA.

11:40 AM

cargmatic

MIK-2162 Accepted

Home Depot, Los Angeles CA
Today 10:45 AM - 11:00 PM
Orchard Supply, Central LA CA
Tomorrow 12:00 AM - 4:00 AM

MIK-2163 Arrived at Origin

Central Warehouse, South Los Angeles CA
Today 11:00 AM - 11:00 PM
Distribution Facility, La Brea CA

Tomorrow 7:30 AM - 11:30 AM

MIK-2165 Picked Up Shipment

Storage Facility, South Los Angeles CA
Today 11:15 AM - 7:30 PM

Distribution - West, North of Montana CA
10/27/2017 3:00 AM - 7:00 AM

MIK-2166 Arrived at Origin

Culver City HQ, South Los Angeles CA
Today 12:00 PM - 8:00 PM

Torrance Warehouse, Torrance CA
Tomarrow 9:00 AM - 1:00 PM

n:41 AM

MIK-2166

Ceverly Hils o
) Los Angeles WQ
3

Santa Munica@ {

Pickup
Deliver

Extras

Details

Manhattan
Beach
Culver City HQ
Today 12:00 PM - 8:00 PM
Torrance Warehouse
Tomorrow 9:00 AM - 1:00 PM

e )

1Pallet 40x48x60
2 Boxes 48x48x40
870 Ibs

Pickup

Figure 1.15: screenshot of similar solution

-
El Segunda Lo ]
' Compton

12:21PM

MIK-2166

(%]

Inside Delivery

An inside delivery required.
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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: see Figure 1.17

o 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.

e 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.

Status Browse

Bulletin

TR0

$7.75 é“’ (%)
| & s- °© $7.75 (-]
& “You complete your Quest!
ut 0 4 LASTTRIP

$100.00

gt Today at 4:16 PM
o UberX

80/80 trips
o SEE ALL TRIPS

Offline
5 min to request

Offline

¥ FIND TRIPS TOWARD A DESTINATION
Alcatraz Island

B 7) PLAY MUSIC s025 @)
(n ] M . Yo QP g .
ﬁ%! ( \ i) ENTER PIN __/-—\—/._, 23/30 | Q}l
1.3x B4 o i
Eo 0
17:49 $595 5 &
FooL TOTAL PAYOUT forni® g V‘VP:‘ 2
geary 5t % @
0:52 hours online 55 95

1trip

k’

Figure 1.17: screenshot of Uber Driver Functions

19



Chapter 1. Background & Related Works

Uber Eats

Uber Eats is a part of Uber’s app suite and is specialized for food delivery. Uber
has separate applications for drivers and customers. it functions like this: see Figure 1.18

o After logging in, customers are greeted with a pre-selected list of restaurants.

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

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

o The driver nearest to the passenger then gets a notification for the order and can
choose whether to take it or not.

X DECLINE v Arriving soon

3480 S Carrier Pkwy, Grand
Prairie, Texas 75052

Cranbrook Ln q;?’
A
< 1 order for pickup
% g r pickup
%
D 63340
cothig King Blueberry LD
~Sunnyval
-~ | How was your pickup?
e N
199 Mésquite
' 13 min total - 3.0 mi
D @ — utchins
" L°c
a
~ You're offline = = A <
1 O L4 Il @] < 1] @] <

Figure 1.18: screenshot of Uber Eats Functions
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Amazon Flex

Amazon Flex provides delivery services by using a fleet of gig worker drivers who
use their own vehicles. Amazon Flex driver deliveries include: see Figure 1.19

o Packages: Picked up at a delivery station and delivered to customers. Your work
must be completed within a time slot, which is usually in 3- to 6-hour blocks.

e Prime Now and Amazon Fresh: Groceries and household items are picked up from
an Amazon delivery station, usually in 2- to 4-hour blocks.

e Store orders: Pickups from local stores, in blocks of 2 to 4 hours.

« Instant offers: Only available in limited areas, these deliveries start near your current
location and last from 15 to 45 minutes.

ITINERARY

amazonFLEX

Available Mow
Nearby offers that start immediately

11700 woodland drive v
Lutherville, Md 21083

THURSDAY JULY 19

;.' Start srd nd time Pay
@ 12:00 - 16:00 $72
@? e@ Lin@ticnn @i oifver lodmiation
® Baltimore Highlands (DBA1) AMZL 86

Alco Place #98

q@ 86 Alco Place #98

..W.O((Q_v
gf‘ @

*,

3,

E3

Delivery
1 package  0:01 - 21:30 Today .

PREVIEW ROUTE UPCOMING OFFERS

Figure 1.19: screenshot of Amazon Flex Functions

21



Chapter 1. Background & Related Works

1.7 Efficiency of the project

The crowd delivery became the most efficient service in Europe and America,
started with UBER, UBER Eats, Lift, Dropoff and YASSIR in Algeria.
From those company they came up with the idea of minimizing the rescue and charge of
the cars, like maintains, oil change, insurance of the car and so many costs, easing the
ability of companies to cope better with fluctuating demand, to leverage resources for
different uses (e.g., parcel delivery and taxi services), and to get access to cheaper, less
regulated labor, since almost anyone can drive a cab or deliver parcels. Many start-ups
complain about quality and reliability issues.[18]
So, from here it will be easy to manipulate the project with the minimum charges, and
focus only on the service itself, and the security of parcels itself.
In our case we need to focus on the security and guaranty of the parcel taken by the driver,
by gathering all the legal papers from the driver before get involved in the company to
work, and tracking his movement until he delivers the package safely. see Figure 1.20

Online

Self Pickup . "@KING " Eagt time
to the office | - =~ delivery

the company of
transpotation
| parcels, from
custumers to

drivers
Drive_rs - Door to Door
LS I delive
willing time | Offering the ry

best price

Figure 1.20: efficiency of this project
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1.8 Pricing factors

In this project, we will focus to give the client the option to choose the best
pricing, first by defining the estimated price based on the Weight, and the Dimension of
the parcel, and here is the factor that will affect the price:

e Price based on best timing to deliver.
o Price based on the lowest price.

« Price based on guaranty and safety (if it’s frangible).

Here is an example we can use in the project: For the guaranty of the parcel,
we will increase the price with a value that will define the new price, multiplied by the
distance and duration, and here the dimension will affect the driver capability, especially
if only one parcel will take the whole space, so we need to increase the price based on
that:
getEstimatedPrice()
estimatedPrice=weight*X + Height*Y + Width*Z + Large*W:;
//estimatedPrice=3590(g)*0.3+29(cm)*0.2+40(cm)*0.24-30(cm)*0.1;

EMS use the factor of distance and weight.
Yalidine use the factor of distance and weight and dimension.

1.8.1 Is Frangible

This option could increase the price of delivery, especially when it comes to han-
dle highly sensitive objects, like glass, and handmade stuff.
If (Frangible option demanded)
price = estimatedPrice 4 distance*Valuel+ duration*Value2;
//price = 300(Da) + 406(km)*0.33;

This factor used only by few companies, like EMS.

1.8.2 1Is Time Important

This option is also high recommended for those who are really in hurry to send
their parcels in most responsive time, so that become an advantage for our project, that
will make the driver decide if they are going to pick the parcel in the mentioned time or
not.

If (Time Base option demanded)
price = estimatedPrice + distance*Value3 + duration*Value4;
//price = 300(Da) + 406(km)*0.55 + 305(min)*0.1;
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1.8.3 Auction system

A reverse auction is a type of auction in which drivers bid for the prices at which
they are willing to transport the parcels for a client.

o Regular Auction: In a regular auction, a driver announces his service with the ad-
vantages, and client place bids until the close of the auction, at which time the item
goes to the highest bidder.

o Reverse Auction: In a reverse auction, the client puts up a request for a required
delivery service. The driver then places bids for the amount they are willing to be
paid for the service, and at the end of the auction of the driver with the lowest
amount wins.|7]

o Fixed price: We can suggest starting with predefined prices, that drivers will post
their own offers, for example: a driver will go from Laghouat to Algiers. He will post
to deliver a parcel with 500DA.

1.8.4 The profit of the project

Using the precious factors, we are now able to control the market pricing, and
giving the client best offers to let him choose the best option that fit his willing to send
a parcel.

Since the project is offering a Crowd Shipment. The price is going to be the minimum.
Each driver will get a percentage from the total price of shipment (Example YASSIR
drivers takes 75%).

1.9 Tracking parcel operation

To make sure the client will be committed to this service, by offering tracking
system contains: see Figure 1.21

« Unique code will be created for each parcel.
o The client confirms handing the parcel by scanning the code.
o From driver part, he will confirm the first pickup of parcel.

o When driver arrive to any end point office, the office will scan each parcel, to confirm
the arrival.

e When the driver delivers the parcel to the end-client the driver will scan the code,
and confirm the success of delivering.

o When the end-client receive the parcel successfully he will confirm the success of
operation.
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> y Paroe i i
iy Paro o drive to next point AN
> >
Handle Parcel ] Handle it o
Sender Driver - recipient
to recipient
A
Stick QR code deliver to office
Scan/@i!\code Office of gathering
» QR code packages
Ny 7
My Parcel
Scan QR code
Save Operation | { \ send operation
to Database -
send notification to sender
My Parcel
give parcel
send to next driver to deliver parcel to the next stop point handle to end recipient

Figure 1.21: the operation of tracking parcel from sender to recipient
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1.10 Limitation and outlines

In this project, we will face many problems, starting from the basic idea which is
the acceptance of making delivery with unknown drivers, and an unknown client having
only few legal information about them, which will cause many problems:

e Security: especially when the driver delivers a parcel from an unknown client and
doesn’t know what the parcel contains inside, and same thing for the client when he
is not sure if the driver deserves to take the parcel especially with priceless stuff.

o Warranty: concern about delivering the parcel in the good condition and healthy
state.

o Late deliveries: this can be caused by the driver himself and his own condition of
making the late to pick the parcel or deliver it.

o Client canceling the requests: which is major problem, but currently it can’t be
controlled unless if there is pre-payment.

e Driver ignoring client request: some request of the client could be stayed ignored
forever, and no driver will accept it.

o Unfair opportunities: some drivers will be always active in our system, chasing the
best request first all the time, letting the lowest price or the faraway distance for who
came late, (same problem happening now to Amazon Stores, where the drivers hang-
ing their phones in the trees next to these stores to have the best opportunity’s).[1]

1.11 Conclusion

From what we discussed about before, we noticed that the service of Crowd
Shipment doesn’t exist yet as a real handled service in Algeria. Yet it can offer the
opportunity to give the best solution for the customer. Based on advantages of time,
price, and guaranty, also for anyone who had a car or van will be integrated automatically
in the system.
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Chapter 2

Design & Analysis

2.1 Introduction

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, such as the complete tools that we
are going to use to improve the best efficiency of the delivery optimization, and see the
effect of these tools, to implement the best result.

2.2 UML presentation

UML or Unified Modeling Language is a standard language for specifying, visu-
alizing, constructing, and documenting the artifacts of software systems. It was created
by the Object Management Group (OMG) in 1997 and now it is one of their standards.
UML is used to model the structure as well as the behavior of systems, such as software
or others. UML has a multitude of diagrams to represent various aspects of a system
constitution and behavior.
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2.2.1 Class Diagram

Here is our class diagram: see Figure 2.1

—<>

+id :int

+ FirstName: Text
+ LastName: Text
+ BirthDate: Date

1

1.

*

+id :int

+ AcceptOrder()

+ EditProfile()

+ ScanDetails()

+ UpdateLocation()

!

Car

+id :int
+ CarNumber : text
+ RegisterNum: int

Point Location

+id :int

+ startPoint : double
+ endPoint : double
+ time : time

+ DateSent: date

+ DateArrived : date
+ Status : text

+ PacketID: int

+ AssignPacket()
+ receivePacket()
+ ConfirmPickParcel()
+ CancelPickParcel()

+ updateLocation()
+ GetlLocation()
+ GetTime()

Figure 2.1: Representation of Class Diagram

=

—— | + PaketlD: int

PN + CreatePacket()

+id :int

+ Price : double

+ Type : text

+ weight : double
+ height : double

+ width : double

+ length: double

+ Address : text

+ Destination : text
+ Status : text

+ ChekcType()
+ calculatePrice()
+ CancelPacket()

+id: int

+ FirstName: text

+ LastName : text

+ Email : text

+ PhoneNumber: text
+ Address : text

+ EditProfile()
+ CheckStatusParcel()
+ GetDetails()
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2.2.2 Use case Diagram

see Figure 2.2 This here is our use case diagram:

Manage User

get Requests \
Rate Client

/ Consulting Statistics
67 Manage Clients M, E\it‘e”d <f]nc\udé>> . (," >i
. \ s K /
\ N Scan Parcel/Package
Super Manage Drivers e Driver
Adin “(igxieq?>>‘\‘~ = <<|nc|ud‘el>,>,"l Confirm Delivery

- J—— O . Display in Map A P
lanage Admins office <<Extend‘>>v /4 - N <<(Inc|lx{de>>

Accept Request

<<Extend>> K ae-
Create Admins office ' * <<Extend>>
Account Tl H -
<<Extend>>_ v <<Include>>
. Authentification g ™

A

"<<E><tend?>\\~
.. <<Extend>> i Track Parcel \ i

\\\ <<Exleqd>>

<<Extend>#,” <<Extend>>

7

Manage Profile
7

_<<Bitendss Post Request

Manage Shippment - K Client

S eExtend>> .7

v / Manage Clients Order »” <Extendss”

! <<Extend>>

<<Extend>> " Rate Driver

] " Manage Payments

Admin \ Follow Descision of Cancel Order

Office Parcels

Consult Parcels Details /'

Figure 2.2: Representation of Use Case Diagram

2.2.3 Sequence Diagrams
This section will contain those subsections:

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

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

3. Administration service for the client and driver services.
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2.2.4 User Sequence Diagrams

Register User

this sequence diagram shows the process of registration of a new user: see Figure 2.3

interaction register
:Register . .
ST :Server :Database

User

fill Phone Number

fill first name i i
fill last name _
fill email : :
click register
register request g

fill the OTP code " register user information

success inserting data

registration response

display response

Figure 2.3: User Registration Sequence Diagram
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Login

this sequence diagram describes the process of signing in to the platform with an existing
account: see Figure 2.4

interaction Login

User : : :
fill Phone Number :
click Login : . :
E Request Login Code verifiy query >
response
R - ponse
E
OTP code (sms) :
[true] ) B B R e '
autofill code QTP, verify H
fill the OTP code ; :
send login request verify cade '
[ aitiogin _.....success OTP i
login succeful H
[ 1 1
[input codg =sent code] E E
bring home screen ' '
S [ | I A E
[input codq |=sent code] error code OTP : :
login error [ ®-omommmmmmmmmmm e H H
[T : .
___________________________________ U S
account not found ' I
[false] |  |W®-----ommmmoooeoooooooooo o H H
error login ! !
W ; :

Figure 2.4: User Login Sequence Diagram
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Edit profile

this sequence diagram describes the process of editing user information (profile): see
Figure 2.5

interaction Update Profile

User

opt update edit user name N

edit email _
lick
click update > update request

A\ 4

update user information |

success update data

update response

display response '

Figure 2.5: Edit Profile User Sequence Diagram
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Post a

Request

this sequence diagram describes the process for user of posting request for delivering a
parcel from point A to point B: see Figure 2.6

interaction Post a Request for Users

:Location .
-RGQUESt R
User E E E :
fill title parcel ; ;
fill size and weight | : ;
Ll . '
fill description N
fill type _
» : :
click Next | Temporary save E E
get_current location E getMarker Location H
or get_pickup location H
_ It of locati .D :
click Next N «....esultof location :
Temporary save : E
1 getMarker Location E
get_destination location
result of location D H
click Next -~
- Temporary save I '
get All my saved data E E
e display response H
Confirm - Confirm = submit query
: success
1 success message B e il
Ty it .
... display response

Figure 2.6: Post Request User Sequence Diagram
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Update a Request

this sequence diagram describes the process for user of updating request for delivering a
parcel from point A to point B: see Figure 2.7

interaction Update a Request for Users
. :System . .
:Request Frame Loctation :Server :Database

User

choose the request

display response

get request details _ get request query _
result of query o resultofquery
4 .......................................................
<Jisplay details request : ;
opt update update title ~ ! H
update size N : :
update weight N
Rl O - R ——
update description
update type
update current Location
or pickup Location get_current location :
or get_pickup location gy getMarker Location .
result of location 5
---------------------------------------------------------------------- |
update destination Locatioll ' '
v get destination location g getMarker Location H
result of location :
click update N
i ! updata request o
> update data
H >
< remove with success < result of query

Figure 2.7: Update Request User Sequence Diagram
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Cancel a Request

this sequence diagram describes the process for user to cancel their requests before con-

firmation: see Figure 2.8

interaction Cancel a Request for Users
:Request Frame

User

choose the request

get request details
> get request query
____r_ggt_J!t_ p_f_gy_e_r_y_ ______ result of query

<_display details request ‘
click cancel _ .
- cancel requst '

> remove from requests

remove with success P result of query

getMarker Location
get_destination location

result of location D

Figure 2.8: Cancel Request User Sequence Diagram
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Rate the Driver

this sequence diagram describes the process for user rating the driver that deliver success-
fully /failed: see Figure 2.9

interaction Rating Drivers for Users
:driver parcel D
: :Database
Frame :Server

User
i i
i i
: i
i
get my shippment driver_ !
v get driver data - get data driver query
» »
< result of query
result of query ’
display response
opt rate ' :
add comment | ! .
L ' !
save Comment > insert comment query
success message success of query
success message = [®---oomoomommommsmmmmmmmeoes B Rk bi bbbk
rate experience - ' H
> . 1 :
save rating > insert rating query o
success message success of query
success message

Figure 2.9: User Posting a Rate for Driver Sequence Diagram
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2.2.5 Driver Sequence Diagrams

Register Driver

this sequence diagram shows the process of registration of a new Driver: see Figure 2.10

interaction Register Driver
:Register . o
Screen :Server :Database

Driver

fill Phone Number

fill first name

fill last name

fill email

click next

register request

\ 4

fill the OTP code register user information

P

) , success inserting data
. registration response b REEEEEEEh bbbt
display response [ ----T----o--omoomtomoooooos

Car Model

Car Type

Car Number

Grey Paper Number

Post request

register request

A\ 4

register user car

v

) , success inserting request
registration response b EEE R R R R LR LR

‘display message request

Figure 2.10: Driver Registration Sequence Diagram
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Login

this sequence diagram describes the process of signing in to the platform with an existing

account for drivers: see Figure 2.11

interaction Login Driver

Driver

fill Phone Number

click Login i
9 Request Login Code verifiy query >
response
‘oo ESPODSE
OTP code (sms) |
[true] ) L P ] i
» autofill code OTP, verify '
fill the OTP code 5 5
send login request B verity code
M success OTP ;
login succeful :
R R Rttt : :
[input code =sent code] : :
bring home screen
il B |
[input codg !=sent code] error code OTP : :
login error [ --oooomenmmemmonnmnneTees i i
___________________________________ B S SN
fralse] account not found .
aise} - [ -------------SsSmssemsemsees H
error login !
D SEEEEERETEEEEEREREER :

Figure 2.11: Driver Login Sequence Diagram
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Update car driver

this sequence diagram describes the process of editing driver information remove n car
inside the profile: see Figure 2.12

interaction Update a car for driver

Driver
choose profile car
Ll 1 '
get request query : :

get car details -

___result of query

ket | display details of my car result of query '
car model AR Srasu At ARpttp . Eleieiieb !
update model i |
[true] update car number —»
update Grey Paper numbe_[
click update .
update my new car : insert Temp query

> of my new car -

»

result of query

result of query || ®------mmmmmmmmmmmmmimmees
result of query W T T TTTTTTTTTTTTTTTTTTTT . .
________________________________ error query :
fielsel display error I =

Figure 2.12: Driver Update Car Information Sequence Diagram
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Update real time location for driver

this sequence diagram describes the process of sharing the real time location of drivers
with the DB: see Figure 2.13

interaction Update Driver
Location Real Time
:Location
System

[input(id_driver)
& driver is active]

sent my current location

update current location
with geoFire

v

Figure 2.13: Driver Share RealTime Location Sequence Diagram
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Show

request of clients

this sequence diagram describes the process of sharing the non-accepted request of client
in order to consult it and accept the offer: see Figure 2.14

interaction Display Requests for Driver
:My Request :System . .
Frame Location :Server :Database

Driver

click to get requests

get my current
Location
result of
my current location

get my current Location .

get requests with
nearby location _ get all request that
> not confirmed

result of query
result bf quer
oo TESUIL query

display requests

Figure 2.14: Driver Listing the Requests Sequence Diagram
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Accept the request of client

this sequence diagram describes the process for driver to accept the request of client and
deliver it: see Figure 2.15

interaction Accept Requests for Driver

:My Request . .

Driver

[hasNext] click on requests

A4

get details request

get result query of request

result of query  [lg----- ro:e'_s_u_lt_o_f_ query ..

display details " """ttt

opt accept .
click on Accept request N

send request to DB insert request to driver

in requestDriver DB

v

4

success insert

success insert

request Added to queue

click on ignore pass request

A 4

Figure 2.15: Driver Accept Requests Sequence Diagram
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Find best path to start

this sequence diagram describes the process for driver to start following the shortest and

fasted path to deliver parcels to the clients: see Figure 2.16

interaction Accept Requests for Driver

send all accebted requests

result of query

Driver : :
click Find_best_Path :
get all accepted requests_ ;
get result query of requests|
result of query _..._resultof query
<
result of guer
o.._resultof query ..
display order
of path delivery '

:GraphHopper
API server

find best path
with GraphHopper

Figure 2.16: Driver Following Best Path Sequence Diagram
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2.2.6 Administration Diagram

This diagram consists of the part of administration office, where the startup will get the
benefits of the service, by calling each driver to visit the center and pay his part of work.
see Figure 2.17

interaction Administration payment

: :

Driver

:Drivers Frame

Admininstration

request after 1 month

1 Send Notification for driversI

display notification

click notification i 1

» | get all drivers list and tr|p§ . get query R '
success result
sendresult W TTToTtrTomooTmoooo
display all drivers

|
i
W choose driver ' i
|
|
|

Y

[input(id_driver)] get trips in 1 month > get query .
send result success result
o oenaresit e .
display details ‘ :
choose driver _ |
> get phone number get query P
= Ll
send result success result I
€nooeconaresdit e .

Contact briver

pay the company part

confirm payement

A
'
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H v
"

Figure 2.17: Administration get payment of driver
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2.3 Code Architecture

2.3.1 Clean architecture

It’s the organization of the code into classes or files or components or modules.
And it’s how all these groups of code relate to each other. The architecture defines where
the application performs its core functionality and how that functionality interacts with
things like the database and the user interface. see Figure 2.18

Figure 2.18: clean architecture and the complex one

Clean architecture refers to organizing the project so that it’s easy to understand
and easy to change as the project grows. This doesn’t happen by chance. It takes
intentional planning.

Separation of code in different modules or sections with specific responsibilities making it
easier for maintenance and further modification.

Loose coupling; flexible code anything can be easily be changed without changing the
system, and Easily Testable.

Over the last several years we have seen a whole range of ideas regarding the architecture
of many systems. These includes:

» Hexagonal Architecture.|2]
Onion Architecture.[23]

Screaming Architecture.[19]
DCL[6]
BCE.[§]

Though these architectures all vary somewhat in their details, they are very sim-
ilar. They all have the same objective, which is the separation of concerns. They all
achieve this separation by dividing the software into layers. Each has at least one layer
for business rules, and another for interfaces.

Each of these architectures produce systems that are:

1. Independent at the Frameworks: The architecture does not depend on the existence
of some library of feature laden software. This allows you to use such frameworks as
tools, rather than having to cram your system into their limited constraints.
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2. Testable: The business rules can be tested without the UI, Database, Web Server,
or any other external element.

3. Independent of UI: The UI can change easily, without changing the rest of the system.
A Web UI could be replaced with a console UI, for example, without changing the
business rules.

4. Independent of Database: You can swap out Oracle or SQL Server, for Mongo,
BigTable, CouchDB, or something else. Your business rules are not bound to the
database.

5. Independent of any external agency: In fact, the business rules simply don’t know
anything at all about the outside world.

The clean architecture came as a development of all this constraint, to manage
and integrating the manageability of the project through many rules. see Figure 2.19

The Clean Architecture

Controllers

[ | Enterprise Business Rules
Use Cases [ | Application Business Rules
[ | Interface Adapters

[ | Frameworks & Drivers

I
| Presenter I—-D| a':::lﬁ:’:;}

Use Case
Interactor

I
Use Case
| Controller |—>| Input Port

Figure 2.19: Detailed Guide on Android Clean Architecture
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2.3.2 Layers of clean architecture

observes LiveData )
= Interface Repository implements
T g "

VIEW MODEL DOMAIN - USE CASE REPOSITORY DATASOURCE

user action m coroutines coroutines coroutines
use case data datasource data

Presentation Layer | Business Logic Layer | Data Layer

Figure 2.20: Layers of a clean architecture on Android with View-Model in the presentation layer

The presentation layer

The presentation layer is the user layer, the graphical interface that captures the
user’s events and shows the results. It also performs operations such as verifying that
there are no formatting errors in the user’s data entry and formatting data to be dis-
played in a certain way.

In our example, these operations are shared between the Ul layer and the View-Model
layer (we will explain this model next in this chapter):

e The UI layer contains the activities and fragments, capturing user events and dis-
playing data.

o The View-Model layer formats the data so that the UI shows them in a certain way
and verifies that the user’s entries have the correct format.

Instead of using View-Model we can use another layer that does this function, the impor-
tant thing is to keep the idea of the responsibilities of each layer.

In our example, the Ul layer shows the results of the beers and the View-Model is the
one that tells you the type of color you should use since it checks the alcoholic graduation
range so that the UI knows which color to paint each one.

The business logic layer

In this layer all the rules that a business must comply with our business. For
this, they receive the data provided by the user and perform the necessary operations.
In our example, the ordering of beers from lowest to highest alcoholic strength are the
business rules for what the Use-Case class will do. It is the most stable layer and the one
that indicates what is happening in the software architecture developed.
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The data layer

This layer is where the data can be accessed. These operations are divided be-
tween the Repository layer and Data-Source:
The Repository layer is the one that performs the logic of data access. Your responsibility
is to obtain them and check where they are, deciding where to look at each moment.
For example, you can first check the database and, if they are not, search them on the
web, save them in the local database and now return the saved data. That is, it defines
the flow of access to the data. In our example, it asks beers directly to the data layer
that communicates with the API.
The Data-Source layer is what the implementation performs in order to access the data.
In our example, it is the one that implements the logic to be able to access the API data
of beers.

2.3.3 MVVM Architecture

MVVM or Model View View Model is an architectural pattern for implementing
user interfaces and it consists of 3 parts: see Figure 2.21 see Figure 2.22

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 View Model through Observ-
able.

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

3. View Model: 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

actions

v

. ) read and modify data
View ViewModel » Model

async callback o+

Figure 2.21: MVVM Presentation
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Interactor

Case (MOdEl)
W2 Use
i actions . |ViewModel /
Activity *w
or
Fragment

4Li\.'eData callback i
(View) « aﬁ’

\

Interactor
(Model)

Figure 2.22: MVVM Simplified Presentation

2.3.4 Usage of MVVM inside the clean architecture

MV VM separates the view (Activity’s and Fragments), which is enough for small
projects, but when the codebase becomes huge, the View-Models start bloating (like
spaghetti code), and separating responsibilities becomes hard. It clearly abstracts the
logic of the actions that can be performed in the application. In Clean Architecture,
instead of relying on Models, it will communicate with Interactors from the Use Case
layer.

2.3.5 Disadvantages of Clean Architecture

It has a slightly steep learning curve. How all the layers work together may take
some time to understand, especially if it coming from patterns like simple MVVM. It adds
a lot of extra classes and subclasses, so it’s not ideal for low-complexity projects. It also
took long time to start the project in order to arrange the work in form of tree.

2.3.6 The reason of choosing MVVM

MVVM provides an advantage over the other architectures, as the code became
more and more complex. It will avoid wasting time and minimize maintenance cost and
error corrections. Also the main architecture that is supported and promoted by Google
for application developments, add to that. This architecture is the most suitable for
multi-service application. It allows for greater flexibility in adding new functionalities to
the application, MVVM is also recommended to use for development in teams.

2.4 GraphHopper routing engine

GraphHopper is an open-source routing library and server written in Java and
provides a web interface called GraphHopper Maps, As well as a routing API over HTTP.
It runs on the server, desktop, Android, iOS.
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GraphHopper can be configured to use different algorithms such as Dijkstra, and its
bidirectional versions. To make routing fast enough for long paths and avoid heuristically
approaches, GraphHopper uses contraction hierarchies by default. In the Java Magazine
from Oracle, the author, Peter Karich, describes the techniques necessary to make the
system memory efficient and fast.

Furthermore, GraphHopper is built on a large test suite including unit, integration and
load tests. [9]

The GraphHopper Directions API consists many web services, that can implement and
used in the code to achieve the best result of the optimization, and here are sets of the
web services API [10]:

« Routing API

o Route Optimization API
o Isochrone API

o Map Matching API

« Geocoding API

o Cluster API.

We consist of using only few API’s, to reach the goal of the crowd delivery opti-
mization, for the pickup and delivery operation in our project.
Route Optimization API, can solve a variety of vehicle routing issues, including the clas-
sical traveling salesman problem (where we give a set of cities, and the problem is to find
the shortest possible route that can the man visits every city exactly once and returns to
the starting point). It can even handle vehicle routing problems complicated by business-
specific side constraints; this API will handle:

o Timing: when the client and driver have an opening or specific delivery times, it can
define multiple time windows. Additionally, it can specify the amount of time the
driver needs to serve customers.

o Traffic: the optimization of routes based on historic travel time data aggregated from
millions of anonymously-collected data points.

o Pricing: the price here is one of the most important factors for the customers, it will
offer the best cost for each client, based on the fastest road, and the timing to get
the parcel delivered, the GraphHopper will calculate all this factors together, and
finally we can get the most sufficient result to work with it.

2.4.1 Route Optimization API

The Route Optimization API gets several locations and vehicles as input and
calculates the best route for every vehicles, where several constraints like capacity or time
windows can be added. By choosing the starting point and the destination point, and
adding multi stop points, after that it will get the best result to follow the path, starting
ascendant from 1 to 7 until the driver reach the destination.
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(This example with 9 Willaya’s, starting from Laghouat, Djelfa, Boussada, Msila, Bourd;
Bou Ariridj, Bouira, Ain Ouassara, Tiaret, Blida, then Algiers) This tool can dynamically
change it state of result each time it will find traffic jam. see Figure 2.23

o q GraphHoppe X —
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& > C & graphhopper.com/maps/?point=33.706063%2C2.8125&point=34.655804%2C3.249207 & point=35.719758%2C4.54834&point=36.077962%2C4. 75708 &point=36.377068%2C... ¥r M L!) :
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Figure 2.23: Simulation with GraphHopper of the Route Optimization API

We can use this tool as an API to show the best path for drivers, to pick their
parcels they want to deliver, by choosing the parcel client and accept it, then get their
location and the passing by them all.

(This example made in Laghouat Willaya, by specifying in the local region with 6 points
of gathering) see Figure 2.24
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Figure 2.24: Simulation with GraphHopper of the Route Optimization API

GraphHopper can already offer a production ready road routing service which is
also easy to set up. Furthermore, GraphHopper won’t take high administration costs as
it is already very robust and used under high load in some companies for several months.
Last but not least GraphHopper is easy to customize and can satisfy a wide range of
different business needs.

2.5 Conclusion

In this chapter, we have seen the abstraction of the functionalities of the 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, also we were able to use
existing solution to develop our API that will offer the best solution.
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Implementation & Strategy

3.1 Introduction

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

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

The Architecture we chose to implement the project

Other android architectural patterns

The reason we chose MVVM architecture

A AN R

System Functionality

3.2 Hardware Configuration

3.2.1 Development

Asus Vivobook X541UJ:

« CPU: Intel Core i5-6500U @2.7-3.5Ghz (2 cores, 4 threads, 4MB L3 cache)
« RAM: 8GB DDR4 @2133 MHz
« Disk: 256GB SSD

3.2.2 Testing

Xiaomi Redmi Note 9 pro

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

o Storage: 64 GB UFS 2.1

« OS: Android 11 API level 29

53



Chapter 3. Implementation & Strategy

3.3 Software

3.3.1 Android Studio

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

3.3.2 Google Cloud

Google Cloud (also known as Google Cloud Platform or GCP) is a provider of
computing resources for developing, deploying, and operating applications on the Web.
Although its cloud infrastructure does serve as the host for applications, Google cloud is
mainly a service for building and maintaining original applications, which may then be
published via the Web from its hyper-scale data center facilities.

One of the most used service, is the Firebase, made by google, which offer the hosting of
the mobile application services, and web applications.

3.3.3 NoSQL

NoSQL Database is a non-relational Data Management System, that does not

require a fixed schema. It avoids joins, and is easy to scale. The major purpose of using
a NoSQL database is for distributed data stores with humongous data storage needs,
NoSQL is used for Big data and real-time web apps.[22]
NoSQL (not only sql) database technology stores information in JSON documents instead
of columns and rows used by relational databases, and retrieving data and store it dy-
namically with not much rules of previous sql, nosql is capable to handle the data rapidly
and respond to the demands.

Why we chose NoSQL database?

o The data changing over time and it is not structured.

e The data we need to read and write must be in real time.

The data is growing continuously.

Each document can have its own unique structure.

It fits with firebase structure, the RealTime Database.
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3.4 System Functionality

3.4.1 Client App

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

3.4.2 Register Client

This screen is for user registration, where he will fill the phone number, and wait
to receive the OTP code to confirm that he is a real client, then a new screen will appear
to complete registration of full name, email, and Willaya, then clicking to creating account
button, after that the operation of registration will be done successfully, it will display
the Home Screen next. see Figure 3.1

3.4.3 Login Client

This is the first screen that greets the user after launching the app, if client is
already have account, he will only confirm the phone number, if he doesn’t have account,
he can click down the Sign-Up button to take him to the registration section: see Figure 3.2

3.4.4 Home

This is the home screen of our application in which the user can Access easily, if
the user is logged in then this is the first screen that’s will be shown to him: see Figure 3.3
this Home Screen will show 4 main sections in the app

« Tracking a Parcel.
« Sending a Parcel.
« Showing the history of request and confirmed parcels.

« Showing general statistics about the client and cost parcels.
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PARCELZ

/’ﬁ‘#
|

Sign in with your phone number

Confirmation code

PARCELZ

- ’¢
sy

Sign in with your phone number

phone number

PARCELZ

Register your information

Full name

Email

Willaya

0666 66 66 66

Create Account Create Account

Figure 3.1: Register Screens

PARCELZ

&1 B

| Track Parcel | Send Parcel

=

y,

Destination : Rue 5 uilet, Oran

Envelope Papier ‘
Dir 3072171 190 DA
e kg

( Printer Canon ]
‘ @ Dimension 0 1250 DA
Weight : 17 kg

Login

phone number

Bab exzouar, Alger

/

) ( Envelope Colis
_/ Dimension : 30°21°2 350p0A
Weight : 0.3 kg

Destination : rue saada, Batna )

\

[ 0666 66 66 66

3 1790

Don't have account? Sign Up

Figure 3.2: Login Screen Figure 3.3: Main Frame User
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3.4.5 Sending a Parcel

This section contains the general service of requesting a parcel to deliver by: see
Figure 3.4 & Figure 3.5

o Specifying general data; title, dimension, type, and description.
e Specifying the pickup location from the map.
o Specifying the destination location from the map.

e Showing general details to confirm the request, and specifying if its frangible, and
the delivery mode.

Send your parcel easily

@ @

Title your parcel
Size it (cm)

Type of parcel

Description

write a shart desctiption here

Send your parcel easily

—o—0

EL ARGOUB e AN '_9

[c] L)

Figure 3.4: fill details of parcel request and location

Send your parcel easily

—o—0

TIARET

N

Send your parcel easily

Frangible 7 ves (@)

Delivery mode

Price Base (@ Time Base

Cash on

@ Delivery Pickup

1 DAY

550 bA

Code : 157788kvza

Title
Passport
Size & Weight
30211 ¢cm, 0.2kg
Pickup
Cité 500 logement, Touggourt
Destination
Bureau, Tiaret
Fragible
Yes
Delivery Mode
Time Base
Cash On
Delivery

1 DAY 250 KM 550DA

Figure 3.5: general confirmation details
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Write the code parcel

_9' @ [ 157788kvza Q.
| Track Parcel 1 Send Parcel | B

at 10:37 - 31/05/2021
In the center

center of Touggourt
at 13:30 - 31/05/2021
In the Road

Weight : 0.2 kg
Destination : Bureau, Tiaret )

( Passport Pending )
‘ @ o o0t

at 15:28 - 31/05/2021

Printer Canon ]
‘ @ Dimansion : 43°55°40 1250 DA In th "
N n the center

Rue 5 juillet, Orar

( Envelope Papier )
‘ @ o 211 190 DA

center of Tiaret
at 20:30 - 31/05/2021
Delivred

Des ezzouar, Alger

N center of Tiaret
[ —<an. Envelope Colis at 10:30 - 01/06/2021

3 1790

Figure 3.6: display request clients Figure 3.7: Show Details of selected parcel

After confirmation the request it will display the confirmed details, with the unique
code that has been generated automatically, after that in the Home screen, the section of
history, as it will be marked with dark-grey color meaning that is not confirmed yet: see
Figure 3.6

3.4.6 Tracking Parcel

This screen displays the details of searched parcel, and follow his state in real
time: see Figure 3.7
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3.5 Driver App

3.5.1 Register Driver

This screen is for driver registration, where he will fill the phone number, and
wait to receive the OTP code to confirm that he is a real driver, then a new screen will
appear to complete registration of full name, email, and Willaya, then clicking to create
account button, after that the operation of registration will be done successfully. see
Figure 3.8

3.5.2 Login Driver

This is the first screen that greets the Driver after launching the app, if driver is
already have account, he will only confirm the phone number, if he doesn’t have account,
he can click down the Sign-Up button to take him to the registration section: see Figure 3.9

3.5.3 Register Car

After the last screen a new screen will appear, which is about register a car
information: see Figure 3.10

PARCELZ

PARCELZ

PARCELZ

_ —
-
[ i’ Register your information
Full name

Email

1"
iy

Sign in with your phone number Sign in with your phone number

Confirmation code phone number Willaya

Create Account m Create Account

Figure 3.8: Registration steps
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PARCELZ

/’\
i

Login

phone number

| 0666 66 66 66

Don’t have account? Sign Up

Figure 3.9: Login Screen

3.5.4 Home Screen Driver

Register your car details

Brand car

Feugeot v

Brand Model

| 208 v
Car Color

[ shiver grey v

Grey Paper Number

[ 124512112 03

Figure 3.10: Register Car details for driver

This screen has the activating button to show the status of driver if he is available.
the status of driver will let him receive the requests for the nearby clients. see Figure 3.11

3.5.5 Accept request of client

This frame will show the details of parcel to deliver it with all the needed details.

see Figure 3.12

3.5.6 Get My Path

This Frame will show all my accepted requests, to follow the pickup path, and

start the trip. see Figure 3.13
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Code : 157788kvza
available . y

Title

Passport
- - Size & Weight
( Passport urgent ] 30°211 cm, 0.2 kg
@ Do 02173 550 DA
Weight 0 .
\ Destinatios ue saada, Batna )i PICKUD
. 7’ Cité 500 logement, Touggourt
[ imprimante canon ] Destination
Dimension : 3072172
@ Weight : 6 kg #00 DA Bureau, Tiaret
Destination : Msila, msila y, F ibl
~ ragible
Yes

Delivery Mode

Price Base
Cash On
Delivery
max in distance price
3 DAYS 250 KM 300DA

SN

Figure 3.11: Home Screen of Driver App  Figure 3.12: Accept request of client

show path to pick parcels

: 7
| & pickup location

Figure 3.13: show path driver to start trip of pickup



General Conclusion

Our work was inspired by a lack of a real solution to the problem of local and
national delivery. We aimed for our platform to be the link between possible clients and
drivers to make the delivery service more widely available and convenient.

In the first chapter we talked about transport in general and we gave a general
tool and view on it. Then we emphasized on the importance of crowd shipment, the
effects and implications of the current technological development on the field. We then
gave a view on some related solution 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 system’s function-
ality. And the architecture and tools that will help us finishing the project.

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, then we provided screenshots
to further clarify the functionality of the system in more detail.

3.6 Future work

We plan to further develop this system in the future. Thinking to improve the
work by adding the following functionalities, which is not available and not injected in
our platform yet.

Future of same-day shipping: Using the Artificial Intelligence, we will be able to handle
numerous data to solve the problem of latency, for example:

When a client wants to send his parcel from Laghouat to Algiers in just 1 day, this is
going to be challenging, but using our solution, the system will be able to see the middle
point drivers, and try to figure out who will pick the parcel from the next point of stop.
The Client parcel from Laghouat to Algiers in less than 24H.

The drivers’ data:

One driver going to Djelfa after 2 hours.

One driver going from Djelfa to Algiers in the next 8 hours.

One driver going from Djelfa to Setif in 3 hours.

One driver going from Setif to Algiers in the next 7 hours.
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3.7 Limitation and outlines

e One of the limitations, the project was not completely finished, hoping that the next
year students will finish the study and increasing this solution to keep the work on.

o The MAPs API was not for free, and the number of queries are limited only for one
month trial version.
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