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Abstract

The project’s purpose is to inform its user on the performance of the business, using data collected during

the pandemic as a way to better understand its effects and make decisions according to that.

The database relied on during the project should be one that is secured which also should be accessible

from the cloud.

The project was originally divided into two parts consisting of data engineering and data science. I was in

charge of the data science part while my teammate was working on the data engineering one. The

structure of the overall project was one we both agreed on.

Due to unforeseen circumstances and not having direct access to the database built by my teammate,

progress was lost and work had to be redone from scratch. The overall vision of the project had to be

shifted because of time constraints, and the approach focused on BI instead of both AI and BI.

Future work on the project may include machine learning techniques in order to incorporate machine

learning techniques.
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1.Introduction

A very common issue found within shops nowadays seem to be related to the decisions they take

and how ineffective they are in response to the pandemic, especially considering the shortages

we have been seeing throughout the year.

The purpose of this project would be to be able to design a system with data mining capabilities

in order to ensure the performability of a bigger project related to e-commerce and its

operationality during the pandemic. This would allow the user of the system an analysis over the

overall sales of certain stores and result into better decision making while facing the situation the

world was plunged into.

Aside from the use of data mining techniques in order to make predictions, business intelligence

will be made use of as a way to have a better understanding of the overall state of the business,

as it allows to have an insight on KPIs such as earnings and target sales.

In order to ensure the success of this project, the engineering process had to be respected, as a

way of securing the best outcome possible.
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2.STEEPLE Analysis

Social:

The purpose behind this project does not simply benefit the stores, but its customers as well

considering they will find what they expect to find from specific stores. While it may not seem

like much, it will connect the customers and allow them to feel more in control with the

environment they were put in.

Technological:

Data mining for commercial use has flourished during the past decade in many parts of the

world, it has however seen very limited use in Morocco. The system’s reusability would allow

for uses outside of the scope of this project for projects that would operate inside the kingdom.

Economic:

The solution provided by the project should allow for better and more transactions overall,

making both the stores and its customers satisfied with the transaction that was made. This will

help on the expansion of e-commerce in Morocco in general and will generally benefit the

economy in general.

Environmental:

Considering how artificial intelligence works, and how it is used in data mining, its

computational power and use of resources will emit a lot of carbon dioxide. However, since the

system will allow for more efficient gestion of supplies, carbon dioxide will not be produced as

much as it would have if things were done in a traditional way since transportation will be used

more efficiently.

Political:
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The system may be able to provide solutions for governmental agencies in order to make better

decisions based on the different regions in Morocco. It is limited when it comes to political

functionalities however.

Legal:

The data which will be used is part of the big project, as one of its subprojects will take care of

dealing with transactions and sorting them in a database. It shall only be used within the system,

and no other source of data that could be obtained illegally will be used.

Ethical:

As mentioned in the legal part of the analysis, the data shall not be shared with other parties, and

certainly not for the sake of data exchange. Other sources will not be used, as to ensure the

privacy of the data provided by the transactions, especially considering how sensitive things can

get.
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3.Requirements Specifications

3.1Functional Requirements

The user should be able to access dashboards.

The user should be able to see the sales.

The user should be able to see the order size.

The user should be able to see the sales growth.

The user should be able to see the most used payment methods.

The user should be able to have an overall insight on the business.

3.2Non-Functional Requirements

Time

Accessing data provided by the system should not take a lot of time

Performance

The visualized data provided by the system should be represent itself without inaccuracies

Capacity

The system should provide results despite being heavily loaded with data

Usability

The system should provide readable and easy to use processed data.
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Maintainability

The system should not provide static results based on when the queries were made.

3.3Activity Diagram

The activity diagram for the monthly sales dashboard should look similarly to this:
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Figure 1: Monthly Sales Activity Diagram
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4.Feasibility Study

4.1Approach

Research was made prior to any involvement with code or datasets. Readings on uses of data

mining in the e-commerce domain in order to understand what algorithms and techniques were

considered as a way to have a better understanding of the requirements and the feasibility of the

project. Prior use of data mining in already existing platforms in Morocco does not seem to be

well documented or is not available for the public, making it impossible to use.

Usage of different datasets containing transactions was necessary in order to better understand

how the classification and regression would work in this kind of use, and was necessary for the

advancement of the project. However, it was necessary to mimic the properties of the database

that will be of use in the future to ensure that the algorithm used would not be so different from

the final one. Trials on data mining techniques were performed but were not included in the final

solution.

Understanding KPIs and how they allow for a better grasp of how a business is doing thanks to

the numbers they provide. They are essential as they provide essential information on what is

happening now and do not suffer from the inconsistencies that predictions face because of how

different the future can be sometimes. Decisions can be made while looking at what is happening

in front of us, and therefore are generally not subject to change depending on how the situation

progresses.
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Considering that data cannot be provided at the moment for transactions inside Morocco, the

project will instead rely on an already existing dataset which can be swapped out for one under

the same format. It is inefficient to perform AI and BI techniques on fabricated data, as data

needs to be of a certain size and logic in order to achieve results which attain maximum accuracy

and efficiency.

As long as the data provided to the system is one that fits the period of the pandemic, it should be

possible to have an understanding of how much impact it had on the business and how it could

affect it in the future. Use of data with dates prior to the pandemic would ultimately lead to

inaccuracies as the needs and priorities of customers have shifted over the year during which the

pandemic occurred and may look nothing like the ones prior to it.
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4.2Timeline

Time
Perio
d

02/08 →
02/15

02/15 →
03/01

03/02 →
03/31

04/05 →>
04/15

04/16 →
05/02

05/02 →
05/12

Work
Done

Problem
definition
and
understandin
g of its
initial
specification
s.

Definition
of the
architectur
e used for
the project
with the
teammate.
Literature
review on
similar
projects.

Literature
review on
similar
projects.
Trials on
approaches
with the
best error
matrix.
Passing
away of
teammate.

Search for
an usable
dataset as
the
previous
database
cannot be
accessed
and
populated.
Design of
new ERD
based on
the dataset.
Search for
tools
adequate to
this
architecture
.

Mapping and
population
of database
using
SQLAlchem
y.
Hosting via
ElephantSQ
L.
Implementat
ion of
dashboards
using
Metabase.

Submission
of first draft
then final
version of this
report.
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4.3Dataset

At the time of the project, a dataset based on transactions in Morocco was not provided, which

resulted in the reliance on a rich dataset consisting of transactions based on Brasil. The dataset

consists of a hundred thousand transactions collected from the e-commerce platform provided by

oList  will be used to populate a hosted database on which a set of operations will be performed

in order to achieve the results expected from the project. Due to the size of the data and the

possibility of keeping the metadata attached to it thanks to the ORM framework, it is possible to

build a data warehouse.
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5.Design

5.1Database Design

Figure 2: Entity Relationship Diagram

5.2Dashboard Design

Dashboard designs will depend on how loaded each one of them is, and on which KPIs they rely

on. Colors and designs are subject to changes depending on the situation and what is expressed

by the KPIs, considering that some of them express profit while others express losses.
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5.3Software Architecture

The system makes use of a three tier architecture.

The communication between the client layer and the business logic layer here is implemented through a

Rest APÏ.

Although it is implemented, the Rest API is not really made use of considering that Metabase allows for

more diverse visualization tools while using its client directly.
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6.Implementation Details

6.1Mapping Code

A connection needs to be made to the database, which is in this case hosted by ElephantSQL as

seen through the link included in the code.

Columns in the tables used are represented through classes and are assigned a type corresponding

to them.
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Figure 3: Mapping

6.2Populating Code

The figure below demonstrates the code used in order to make the population of one of the tables

needed for the project.

Figure 4: Populating

Basic Queries
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SQL statements as a way to make operations on the columns and rows of the tables within the

database, and can be converted to figures that would serve as KPIs within the dashboards.

Figure 5: Query in Metabase

As shown in the figure, the query results in the table above. The tool allows for better data

visualisation, and translates it into the chart shown below.
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Figure 6: Visualisation in Metabase

6.3Interactive Dashboards

Metabase also allows the use of interactive dashboards, as it supports queries where variables are

taken into consideration. It allows the use of “filters” where the variable in question can be set

whether by text or through a drop down menu.
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Figure 7: Variable setting in Metabase

As seen through the figure, two variables are set as a way to filter the overall sales according to

either region or category, or both at the same time.

A whole dashboard can make use of the same dashboard as it can be seen on the below figures:

Figure 8: Filter setting in dashboards

The map can also be interacted with as its behavior updates the location filter according to the

region clicked on.
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Note: The dataset for this project gathers transactions based on Brasil, and the same feature can

be used on Moroccan cities thanks to the availability of GeoJson Moroccan maps.

Figure 9: Applying filters on the dashboard

As seen here, the whole dashboard was updated based on the art category and its sales within the

Sao Paulo state.

Summary Dashboard

The main dashboard (Summary Dashboard) allows one to have a general view and understanding

of how the business is ongoing. Metabase allows for refreshes in data automatically in minutes,

and can be slowed down to hourly updates.
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Figure 10: Summary Dashboard (Summary of Sales)

Figure 11: Summary Dashboard (Summary of Changes)
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Figure 12: Summary Dashboard (Summary of Earnings)
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7.Technology Enablers

Figure 13: Python Logo

Python 3: Python is widely known nowadays as one of the references when it comes to business

analytics systems. Unlike R which specializes in statistics, Python is more versatile as it provides

more general use thanks to its numerous libraries and initial use. In the case of this project, the

language allows the implementation of the ORM framework.

Figure 14: SQLAlchemy Logo

SQLAlchemy: SQLAlchemy is Python SQL Toolkit which allows the use of SQL to its fullest

extent while relying on Python to achieve it. The database is not looked at as a set of tables with

rows and columns, but is seen as an algebraic structure. It is used here in order to achieve data

mapping in order to integrate data into a database.
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Figure 15: PostgreSQL Logo

PostgreSQL: PostgreSQL is an open source object-relational database applying SQL language.

Its reliance on tables allows for a better connection, and the use of Postgres specifically allows to

narrow the gap between NoSQL and SQL as it provides some of the features found only in

NoSQL databases thanks to the regular updates it receives.

Figure 16: ElephantSQL Logo

ElephantSQL: ElephantSQL is a PostgreSQL database hosting service. Not only does it allow

hosting, but it also takes care of administrative tasks such as updating and backing up. Its

versatility allows it to be of use for many available tools for which a database is necessary.
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Figure 17: Metabase Logo

Metabase: Metabase is an open source business intelligence tool. It allows data to take different

shapes in order to make dashboards that would allow a better understanding of where a business

stands. The tool allows for visualisation of data thanks to sets of SQL statements, and its

versatility makes it so that charts take the shapes which fit them best.
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8.Conclusion and Future Work

Besides out of control circumstances, difficulties were faced during the early stages of the project

in order to understand its business aspect. As simple as some parts of the implementation can be,

an engineer may lack the ability to understand what really makes a business grow aside from

numbers as there are examples of businesses doing poorly when it comes to their apparent

numbers, but who are able to show growth when it comes to expanding their businesses outside

of their comfort zone.

Perhaps KPIs and predictions may not be enough to come up with the best decisions to be made,

as there are circumstances that cannot be seen through numbers such as decisions coming from

higher authorities.

Aside from that, the KPIs chosen may also not fit certain models of businesses as the way they

increase their profits may differ from one to another, or the data may be incomplete (in our case

lack of expenses or opportunity data) in order to generate more KPIs that would help in making

better decisions in a way or another.

Future work on the project will include more KPIs that would revolve around machine learning

and predictions as a way to better understand the needs of the customers. Moreover, a better

understanding of design may make the system a lot more readable and professional, as it is a

field I am still not very familiar with.
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