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Automated Invoice Manager for the  

E-Commerce HP Department 
Alexandre Galvany Pardo 

Resum— L'objectiu d'aquest treball és eliminar les ineficiències de l'actual sistema de gestió manual de factures del departament 
de comerç electrònic d'HP automatitzant i centralitzant tota la captura i gestió de factures en una única implementació end-to-
end. Per desenvolupar el projecte s’ha utilitzat la metodologia Scrum of One junt amb el Software de Jira. L'eina d'extracció de 
dades de correu electrònic desenvolupada permet que les factures rebudes per correu electrònic i descarregades en una carpeta 
compartida siguin processades per un analitzador que extreu totes les dades rellevants requerides pels gestors de projectes. Un 
cop extretes les dades i emmagatzemades a la base de dades, els responsables del projecte poden visualitzar, editar o eliminar 
les dades de les diferents factures a través d'una pàgina web. Aquest lloc web, desenvolupat des de zero, ofereix la possibilitat 
de visualitzar les factures registrades així com afegir nous registres de factures manualment, exportar les dades en diferents 
formats, crear previsions pressupostàries pròpies mitjançant la definició de PO’s1 o fins i tot fer un seguiment de com evoluciona 
el pressupost real respecte a la previsió. Aquesta cadena fa que el procés de gestió de factures sigui més eficient i menys feixuc. 

Paraules clau—Automatització, Centralització, E-Commerce, End-to-End, Factures, HP, Parser. 

 

Abstract— The objective of this work is to eliminate the inefficiencies of the current manual invoice management system of the 
e-commerce department of HP by automating and centralizing all invoice capture and management in a single end-to-end 
implementation. To develop the project, the Scrum of One methodology has been used together with the Jira Software. The e-
mail data extraction tool developed allows invoices received by e-mail and downloaded into a shared folder to be processed by a 
parser that extracts all relevant data required by project managers. Once the data is extracted and stored in the database, the 
project managers can view, edit or delete the data of the different invoices via a website. This website, developed from scratch, 
offers the possibility to view the registered invoices as well as manually add new invoice registers, export the data in different 
formats, create own budget forecasts by defining PO’s or even track how the actual budget evolves compared to the forecast. 
This chain makes the invoice management process more efficient and less cumbersome. 

Index Terms—Automation, Centralizing, E-Commerce, End-to-End, Invoices, Parser. 

——————————   ◆   —————————— 

1 INTRODUCTION -   WORK CONTEXT 

Currently, the e-commerce department of HP faces several 
challenges in managing invoices related to its projects. The 
existing system is based on a manual process of receiving 
invoices by email from outsourced service providers and 
extracting the necessary data for approval and registration. 
This cumbersome and error-prone process has proven to 
be inefficient and impractical.  
 
All project managers engaged in extracting invoice infor-
mation from emails spend 2 to 4 minutes each. This time 
could be better used to perform a more thorough analysis 
of the invoices instead of extracting the data manually, a 
task that can be easily automated.  
 
In addition, the way of working with the data is based on 
an excel shared between the different project managers. 
Although excel is a tool with many advantages, it is still 

 

1 Purchase Order. 

quite limited to perform a proper analysis of the invoices. 

 
Diagram 1. Actual Problem of the Invoice Tracking System 

1.1 Solution Proposed 

To overcome these difficulties, a solution was proposed to 
automate the invoice management system. The core idea is 
to develop an end-to-end application specifically for the e-
commerce department of HP. This application will address 
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several important aspects, such as extracting data from in-
voices received via email using an email parser. 
This solution is designed to improve the overall efficiency 
of the process of managing and recording their invoices. 
Project managers no longer will spend time and effort 
manually entering invoice data into an Excel spreadsheet. 
Instead, the new system automatically forwards the emails 
to a shared folder, where the email parser extracts the data 
and makes it available to project managers for approval. 

 
One of the most important aspects of the solution is the 
creation of a web interface that allows project managers to 
easily and intuitively view, filter, approve and manage in-
voices, as well as manually add new registers as needed. 

 
The solution will also include a system to export invoices 
in different formats such as PDF or Excel to improve in-
teroperability with other systems. 

 
Another highlight is the ability for project managers to cre-
ate budgets and compare them to actual costs through the 
same web interface. This enables better planning and mon-
itoring of projects and helps to avoid variances and make 
more informed decisions. 

 
To ensure the scalability and adaptability of the system, the 
application is developed with an architecture that allows 
the incorporation of future functionalities and improve-
ments. This ensures that the application can evolve with 
the changes and needs of HP's e-commerce department 
without requiring drastic changes or migrations to other 
solutions.  
 
In summary, the proposal to automate the invoice manage-
ment system for HP's e-commerce project managers aims 
to improve efficiency, reduce errors and provide a com-
pleter and more user-friendly platform for managing and 
capturing invoices. By using an email parser, a relational 
database, an intuitive web interface and features such as 
budget forecasting and comparison with actual costs, the 
overall process should be significantly improved.  
 
1.2 Objectives 

To comply with the proposed solution, 7 main objectives 
have been created, all with the same level of prioritization. 

• Develop an end-to-end application to improve the 
management of HP e-commerce invoices. 

• Implement an email parser to extract invoice data 
from emails. 

• Design a database to store invoice data and man-
age it. 

• Create a website to visualize, filter and manage 
the invoices. 

• Implement a system to export invoices in different 
formats. 

• Allow project managers to create forecast budgets 
and compare them with the actual cost. 

 

2 System Applications and Products 

• Ensure the scalability of the application for possi-
ble improvements and future functionalities. 

1.3  What’s to come 

In the following points of the article, you will find the state 
of the art of the project and similar, the methods used to 
successfully carry out the project, the architecture of the 
solution, a summary of the development of the work car-
ried out to achieve all the previously mentioned objectives, 
the results obtained, and the conclusions drawn. 

2 STATE OF THE ART 

A research was conducted for possible frameworks al-
ready developed for the automatic management of in-
voices and email extracting data to determine if there are 
already solutions on the market that could meet this need. 
Here the existing solutions found: 

 
• Excel: Excel is a tool that can be used perfectly for 

invoice management. There are also many tem-
plates to carry out this invoice management [1]. 
Even so, one of the reasons why this project is car-
ried out is because project managers want to add 
functionality to their liking and although Excel is 
very versatile with macros it is also quite limiting 
in certain extra features that can only be devel-
oped from scratch. 
 

• Email Parser [2]: this framework could solve the 
part of data extraction directly from the emails, 
but it has obvious problem as it does not provide 
a sophisticate interface to analyse the data other 
than Excel. 

 
• Invoice Management Software SAP2 [3]: this op-

tion allows the user to have a better interface to 
process and analyse the data, but it does not inte-
grate the system to read and extract the infor-
mation of the invoices from the emails. 
 

Although these frameworks can work if they are com-
bined, for example the Email Parser with the Excel or the 
Invoice Management Software of SAP, there is a major 
drawback that cannot be solved: adapting to the inflexible 
privacy policy that HP works with.  
 
The company requires that all sensitive data, including in-
voices or PO’s, are stored on company servers and not on 
third-party servers. 
 
Therefore, the best option is to develop an end-to-end ap-
plication from scratch, customized to the company’s nedds 
and inside the envoiroment and servers of HP.  
 
Even so, to develop the tool some fuctionalities from the  
the email reader “Email Parser”, as well as for the web in 
the “Invoice Management Software of SAP” are 
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incorporated. 
 
 

3 METHODOLOGIES USED 

3.1 Scrum of One 

The methodology used is Scrum of One [4] instead of Kan-
ban [5] for the project management. Some of the reasons to 
choose Scrum are: 

• Focus on delivering results: Scrum puts a strong 
emphasis on delivering results, which is critical in 
this project because there are multiple stakehold-
ers who want to see the results of the progress. 

• Splitting work into sprints: Scrum allows work 
to be split into 1-4 week sprints (in the case of 
Scrum of One), which helps to better manage the 
tasks being developed. 

• Previous experience: worked with Scrum several 
times before and feel very comfortable with this 
methodology. Moreover, it is widely used in the 
company's teams, which makes it easier to collab-
orate and adapt to the company's way of work. 

• Flexibility in the face of change: both Scrum and 
Kanban are agile methodologies and adapt well 
to projects with variable requirements.  

 
In this sense, Scrum provides good flexibility to deal with 
changes that may occur during the project. 
 
In summary, the decision to use Scrum of One is based on 
its focus on results, the division of work into sprints, pre-
vious experience, and flexibility to change, which are im-
portant factors for an effective project management. 
 
3.2 Jira Software 

The tool used for tracking the project is Jira Software [6]. 
 
This tool is very well optimized for working with the 
Scrum methodology. It allows to create the different 
sprints, user stories and epics for the project [7]. 
 
The previous usage of this tool is another reason why Jira 
is used as it proved to be highly effective. Furthermore, it 
is already used within the company to manage various 
projects. 

3.3 GitHub 

To have code control, a GitHub repository is used to keep 
track of the different developments in branches and thus 
have the code controlled and centralized. 
 
Also, GitHub allows synchronization with the Jira Soft-
ware, which allows the project manager himself to follow 
the progress of the development. 

 

3 Story Point. 

4 PLANIFICATION 

To allow a good planning of the project, the requirements 
were divided according to the methodology of Scrum epics 
and user stories. This methodology allows to define the 
system requirements from the point of view of the differ-
ent users that will use the application.  
In this case, the users defined are the project managers, 
who have full permission to use the application, and the 
finance stakeholder, who only has permission to view the 
web. 
 
Also, the grouping of these user stories is done using Epics, 
which are working blocks of related user stories. 
 
Finally, to plan well the time needed to complete each task, 
a certain number of Story Points [8] were assigned. These 
Story Points are a type of work measurement that exists in 
Scrum to determine how many hours of work each func-
tionality involves.  
For this project, 1 SP3 is equal to 3 working hours. (Table 
1.) 
 

Epics 
User  

Stories 
Forecasted 

Story Points 

Email Parsing and 
Data Extraction 

4 17 SP 

Invoice Management 7 40 SP 
Sorting and Filtering 
Invoices 

3 15 SP 

Expense Tracking and 
Reporting 

7 20 SP 

Purchase Orders  
Management 

6 33 SP 

Sorting and Filtering 
POs 

3 15 SP 

Web Access  
Permissions 

2 6 SP 

TOTALS 32 US 146 SP 

Table 1 . Forecast in Story Point of the Epics 

 
The total amount of work forecasted is 438 hours of work 
as there are many of the user stories that are not a manda-
tory. 
 
For the must have user stories, the total amount of time is 
294 hours of work. 

4.1 Sprints  

The amount of work was divided into  different sprints 
lasting between 1 week and 4 weeks starting the 20th of 
February and ending the 18th of June (Diagram 2).  
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Diagram 2 . Sprints Gannt Diagram 

 

 

These are the epics that have been worked on in each of the 
sprints: 
 

Sprint Epics 

1. Email Parser 
Development 

Email Parsing and Data Extraction 

2. Invoice 
Tracker Web 
Development 

Invoice Management 

Sorting and Filtering Invoices 

3. Budget Fore-
cast Web De-
velopment 

Purchase Orders Management 

Sorting and Filtering POs 

4. Web Permis-
sions and Im-
provements 

Invoice Management 
Purchase Orders Management 
Web Access Permissions 

5. Integration 
Email Parser 
and Web 

Email Parsing and Data Extraction  

Invoice Management 

6. Testing and 
Bug Fixing 

Email Parsing and Data Extraction 
Invoice Management 
Purchase Orders Management 
Web Access Permissions 

Table 2 . Sprints and Epics inside of them. 

5 SYSTEM ARCHITECTURE 

The system architecture is based on four main blocks  
(Diagram 3): 
 

1. The Email Parser: its function is to read the in-
voice data coming from the emails and store them 
in the database. 

2. Relational Database: responsible for storing all 
data related to invoices and purchase orders 
(POs). 

3. Web Back End: responsible for performing the 
processing of invoice and POs data, as well as 
managing the API that will connect to the front 
end. 

4. Web Front End: provides an intuitive interface to 
the user, displaying all invoices and POs, along 
with the required functionalities. 

 

 
Diagram 3 . General Architecture of the Automated Invoice 

Tracker System 

6 EMAIL PARSER 

6.1 Data Extracion from Emails 

To extract the information from the e-mails containing the 
invoices, the system developed works when it detects that 
a new file of type ".msg" has been added to the shared 
folder, the whole data extraction system starts to analyze 
and extract the necessary data from the e-mail body. 
 
In this case, the data extracted from the email is:  

- Invoice Number. 
- PO Number. 
- Gross Amount. 
- Received Date. 
- Invoice Date.  

 
To extract this data from the body of the message, search 
patterns are used in the email to find the specified infor-
mation, since emails always follow the same template 
(Fgure 1).  

 
Figure 1. Invoice Email Template 

 
Once the data is correctly extracted from the email, it is up-
loaded to the database, along with any data required to 
store an invoice, such as the PO information or the quarters 
of the extracted dates. 
 
The approval status that is stored in the database depends 
on the gross amount. If the gross amount is less or equal 
than $10,000, the approval status is "Approved" and " Auto 
Approved" is set to "Yes". If the gross amount is higher, the 
approval status is "Pending" and "Auto Approved" is set to 
"No". 
 
Once the data is saved in the database, the e-mail is placed 
in another folder that contains all emails that have been 
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previously processed according to the fiscal year to which 
they belong (Diagram 4). 
 
If a problem occurs during invoice extraction, the data is 
not saved in the database, the e-mail is sent to a folder con-
taining the emails that could not be processed correctly, 
and the user is warned by a pop-up message that the e-
mail could not be processed correctly and must be pro-
cessed manually. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 4. Folder Email Parser Invoice System 

6.2 Email Parser Execution 

For the email parser to run, an executable file (.exe) is used. 
Any project manager who wants to use the email parser 
must run this file. When the file is run for the first time, the 
project manager is prompted to select the shared folder to 
which the emails will be extracted for processing by the 
program. 
 
Once the folder is selected, the program will work correctly 
and automatically process any email added to that folder. 
In the following usages of the email parser, it is not neces-
sary to select the shared folder again when starting the pro-
gram. 
 
To create this .exe file the pyinstaller [9] library was used 
and specified the libraries of the mysql-connector [10] as 
the pyinstaller library by default does not add these librar-
ies in the executable file and there is an error when execut-
ing. 

7 RELATIONAL DATABASE 

To store all invoices, a relational database with predefined 
tables is needed. Within the company, I was offered two 
frameworks to use: 

• PostgreSQL [11]. 
• MySQL [12]. 

The main difference between the two is where the database 
logic is developed. While in the case of MySQL it is devel-
oped in the back end itself, in the case of PostgreSQL it is 
developed within the database itself. 
 
The choice is MySQL, as its better to use the database 
only for INSERT, UPDATE and DELETE and have all the 
logic in the back end part, either in the parser. Also, to do 
all the logic in the database itself with PostgreSQL will 

require a larger learning curve. 
These are the tables used for the invoice tracker: 

Diagram 5 . MySQL Database Architecture  

8 WEB BACK END 

The back end of the web has been developed with Python. 
8.1 Rest API 

To develop the back end of the invoice tracker web a REST 
API [13] is implemented.  
This architecture is used as it has so many benefits, here 
some of them : 
 

• Scalability and Flexibility: separating the front 
end and back end into distinct components allows 
them to be developed, deployed, and scaled inde-
pendently. 

• Technology Independence: by using a REST API, 
the front end and back end can be built using dif-
ferent technologies and programming languages. 

• Code Reusability: the separation between the 
front end and back end encourages the develop-
ment of reusable code. 

• Improved Maintainability: when the front end 
and back end are decoupled, it becomes easier to 
maintain and update each component separately. 

 
All the necessary information regarding the available API 
calls and their respective endpoints is described in detail 
in Appendix A1, which contains comprehensive tables 
providing a clear overview of the API's functionality and 
usage. 

8.2 Main Back End Funcionalities 

Database Connection: 
• The back end is responsible for establishing a con-

nection with the MySQL database to execute all 
queries. 

Purchase Order Budget Calculations: 
• Calculates the budgets of the Purchase Orders 

(POs) whenever there is a modification in the 
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invoice tracker or when the PO itself is edited. 
Addition of Invoices and Purchase Orders: 

• Handles the preparation of queries to add all at-
tribute values of the POs and invoices in the data-
base. 

Update of Invoices and Purchase Orders: 
• Handles the preparation of queries to update all 

attribute values of the POs and invoices in the da-
tabase. 

Delete of Invoices and Purchase Orders: 
• Handles the preparation of queries to delete the 

POs and invoices in the database. 
Data Processing: 

• Performs data formatting and processing tasks for 
invoices and POs, ensuring that the data is 
properly structured and ready for further use. 

 
8.3 Functional and Unit Tests 

To test that the back end work as expected some unit and 
functional tests were passed so that the API’s and all the 
other functions like the budget calculators work correctly. 
 
When the functional tests of the API’s were conducted, it 
was found that 90% of them were already working per-
fectly and doing what they were supposed to do. 
However, it was noticed that one function related to up-
dating the budgets of the purchase orders once an invoice 
was added was not working correctly. 
Now the problem is fixed, and the back end passes all 32 
functional tests. 
 
Unit tests were performed to different functions that use 
the APIS for their operation and the results have been pos-
itive since they have passed the 118 tests. 

 
To see the results of the tests you can consult the report 
"backend-testing-report.html" that you can find in the 
dossier. 

9 WEB FRONT END 

The front end of the project is divided into 3 views and has 
been developed with ReactJS and using the PrimeReact li-
brary [14]: 

- Select Web Permissions View 
- Invoice Tarcker View 
- Budget Forecast View 

9.1 Select Web Permissions View 

To be able to select what permissions the user must access 
the web, a landing page is created where the user has to 
choose between two options:  

- Edit Mode. 
- View Mode. 
 

Once these options are selected, the Invoice Tracker view 
opens with the permissions selected. (Image A2.1 ) 
 
Nevertheless, within the views themselves, the users can 
change the permissions if they wish.  

 
9.2 Invoice Tracker View 

Invoice Table 
In this view, the user can see all invoices registered in a 
table where mostly of those that were processed with the 
email parser tool and then stored in the database. This ta-
ble differs in color according to the approval status of the 
invoices (Image A2.2): 

- Green: invoices that have already been approved. 
- Yellow: invoices that are pending approval. 
- Red: invoices that have been rejected.  

 
Table Filters 
The user can also filter the table according to the different 
attributes of the invoices so that only the desired invoices 
are shown, as well as perform a global search through a 
global search browser. 
 
Invoice Modification Functionalities 
If the user has editing permissions, they can do some ac-
tions to keep up to date the invoice tracker registers such 
as: 

- Add a new invoice register manually (Image A2.3). 
- Edit an existing invoice register (Image A2.4). 
- Delete an existing invoice register (Image A2.5). 

 
Exporting Data 
The user also has the option to export the data of the in-
voice table in different formats: 

- Export data in PDF (Image A2.6). 
- Export data in Excel (Image A2.7). 

 
9.3 Budget Forecast View 

Every invoice that can be found in the Invoice Tracker 
View is associated with a purchase order that is added in 
this one.  
 
Purchase Orders Table 
The main functionality of this view is the collection and 
budgeting of the budget, which is basically assigned to 
each purchase order. To do it all the purchase orders reg-
istered in the database are displayed (Image A2.8). 
 
Budget Quarter Tracker 
This view also allows the user to track the evolution of 
purchase orders throughout the year, so they can see if 
the original budget forecast was correct or if adjustments 
need to be made  (Image A2.9). 
 
Purchase Orders Invoices 
It is also possible to see within each PO what specific in-
voices are associated with each one  (Image A2.10). 
 
Purchase Orders Modification Functionalities 
In this view, only the users with the appropriate permis-
sions can do modification action to the POs such as: 

- Add a new PO register  (Image A2.11). 
- Edit some fields of a PO register  (Image A2.12). 
- Delete only those PO that don’t have any invoice 

attached  (Image A2.13). 
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Exporting Data 
The user also has the option to export the data of the pur-
chase orders table in different formats: 

- Export data in PDF (Image A2.14). 
- Export data in Excel (Image A2.15). 

 
9.4 Beta Testing 

To test the web, it was used what is called beta testing 
which is an important method for collecting feedback from 
users and identifying potential problems or improvements 
before the official release. This method consists of asking 
the user to perform an action, a user case, without any 
hints and see if they can do it and if they find a bug. 
 
The users that perform these beta tests have different roles, 
like people who have never used the web and are not the 
end users, and project managers who are the main stake-
holders and end users of the project. 
 
The results of this beta testing are in the pdf in the dossier 
called “Beta Testing of Invoice Tracker Web.pdf”. 

10   RESULTS 

Once we have seen the development of the project lets see 
what the results have been related to the completion of the 
user stories of the product backlog and the benefits that 
this project has had for the project managers in their daily 
work with invoices. 
 

10.1 Metrics of the Project User Stories 

In the table below (Table 3) 25/32 user stories that were de-
fined in the Product Backlog have been completed. 
 

Priority 
User 

Stories 
Done 

Done 
Forecasted 

Story 
Points 

To Do 

Must 
Have 

21 21 98 SP 0 

Important 4 3 9 SP 1 

Nice to 
Have 

7 1 4 SP 6 

Totals 32 25/32 111 SP 7/32 

Table 3. User Story Resume by Priority and Status 
 
From those 32 user stories  all the ones that had a Must 
Have priorization (21/32) were successfully completed. 
 
Only 7/32 User Stories are still to be completed: 

- 1 user story with the Important priorization. 
- 6 user stories with the Nice to Have priorization. 

 
 
 
 
 

 
The following table (Table 4) shows the difference between 
the forecasted and actual time for each of the Stroy Points 
completed user stories epics. 
 

Epics  
Forecasted 

Story 
Points 

Actual 
Story 
Points 

Time 
Resume 

Email Parsing and 
Data Extraction 

13 SP 19 SP - 6 SP 

Invoice  
Management 

30 SP 34 SP - 4 SP 

Sorting and  
Filtering Invoices 

9 SP 8 SP + 1 SP 

Expense Tracking 
and Reporting 

16 SP 11.5 SP + 4.5 SP 

Purchase Orders 
Management 

28 SP 26 SP + 2 SP 

Sorting and  
Filtering POs 

9 SP 4 SP + 5 SP 

Web Access  
Permissions 

6 SP 2 SP + 4 SP 

Totals 111 SP 104.5 SP + 6.5 SP 
Table 4. User Stories Time Resume Forecasted vs Actual SP 

 
As we can see, although the Email Parsing and Data Ex-
traction and Invoice Managament epics have exceeded the 
time estimated at the beginning, with the rest of the epics 
the expected time was reduced, giving as a difference that 
the work has been done 6.5 SP (19.5 hours) earlier than ex-
pected, which represents a positive deviation of approxi-
mately 6%. 

10.2 Benefits of the Solution 

To evaluate the benefits of the project on the Project Man-
agers' tasks, it is essential to get their feedback on the im-
provement in the quality of their work related to invoices 
once the tool has been implemented.  
 
These are the evaluations of the 2 Project Managers who 
are going to use the tool: 
 
Claudia Herz - (Financial Project Manager): 
“ 
Time savings: 

- Manual invoice register (typing all details into an 
Excel): 3mins x invoice. 

o Example: In 2 quarters I had 130 invoices 
= 260 invoices x year = 780 mins = 13 
hours. That does not sound much at 
first, but if we automate more and more 
processes this adds up. 

o Tool is scalable and could be used by 
other departments. 

- Quick and easy to use filter and search function-
ality. 

- Budget overview in few clicks including easily 
understandable charts (manual work to do this in 
Excel) 
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- Fast & easy data export  

Quality improvement: 
- Automated solution ensures better quality 

through e.g., field validation, automatic mapping 
between PO#/ PO Name to invoice. Manual en-
try is more prone to errors.  

- View only access ensures data is not manipulated 
by unauthorized personnel.  

- UI design and features like budget overview al-
low for better & faster overview, thus issues can 
be spotted easier. 

“ 
 
Juan Manuel Melendez - (Project Manager Team Man-
ager): 
“ 
This platform will be a great help for our team in terms of 
funding planning and controlling.  
 
You have done a great job. And I would like to highlight 
the following points as key success factors: 
 

- You have been adapting and improving the user 
experience of the tool step by step. Adapting it 
according to the feedback you got from the sub-
ject matter experts.  

- You focused first on the MUST-have features you 
got from the subject matter experts.  

- You designed and developed the platform in a 
module way. Always considering that this tool 
will eventually need to be extended by other de-
velopers in the future. 

- You have faced several technical challenges 
when developing the parser. However, you were 
able to find different technical alternatives to 
overcome them. 

 
Once again, congratulations for the result and thank you 
very much in advance from our entire team. 
“ 

11 CONCLUSIONS 

After completing this project, it is time to draw up the con-
clusions. This project, which began in early February, has 
involved facing several challenges, both technical and 
managerial, with the aim of making it useful and func-
tional for the university and the company (HP). 
 
Technical Challanges 
As for the technical challenges, it is worth noting that this 
was the first time programming a website with React JS.  
 
Despite the inexperience in this language, I decided to de-
velop the system with this programming language as it is 
currently one of the most used by large companies and in 
the world of work. Admittedly, at the beginning, it was dif-
ficult to understand the way of thinking about the compo-
nents and how they communicate with each other, as it 

was quite different from similar languages such as HTML 
or JavaScript. 
 
However, once the initial stage of learning how ReactJS 
works, web development became more interesting and dy-
namic, allowing to work more confidently and quickly. 
 
It is also worth noting that this is the first time a REST API 
was used to communicate with the back end. At first it was 
difficult to fully understand the API concept, but in the 
end, it was appreciated its usefulness in decoupling the 
back end and the front end into two totally independent 
modules. This advantage is very interesting, as it allows to 
design a very modular project architecture and facilitates 
the modification of one of them, if necessary, without af-
fecting the other one directly. 
 
One important technical challenge is building an End-to-
End system that includes the database, front end, back end, 
and data collector (in this case, the Email Parser). This 
hands-on experience has helped gain a real understanding 
of how projects like this work and allowed me to identify 
my preferred development area, which, in this case, is the 
front end. 
 
Management Challanges 
Focusing now on the management challenges faced during 
the project, it is worth mentioning that being an end-to-end 
project has been a great challenge itself. In addition to con-
stantly changing the programming language and method-
ology, it was difficult to move from the role of programmer 
to project manager. This has been, without a doubt, the big-
gest challenge faced, as sometimes it was difficult to leave 
programming aside to perform project management tasks.  
 
However, this situation has allowed me to learn a lot and 
to understand the two perspectives that are often found in 
a project: that of the Project Manager and that of the pro-
grammer. 
 
Real Client Challange 
Finally, it should be noted that working on this final degree 
project for the company HP has posed several challenges.  
 
First, the level of personal demand has increased consider-
ably, since it was considered that it wasn’t only a project 
for the university, but it was a project that had to satisfy 
and approve an external client who had contracted the ser-
vices to develop a solution for their needs. This high level 
of internal demand has motivated me to do my best to en-
sure that the result was as perfect as possible.  
 
Moreover, during the development of the project, there 
have been changes in the requirements from the stakehold-
ers. This situation has forced me to adapt quickly to the 
changes, otherwise the project would not progress. To 
achieve this adaptation, it should be noted that the Scrum 
methodology has been of great help, since it has provided 
me with the necessary guidelines to adapt to the changes 
with the minimum possible impact on the project schedule. 
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12 FUTURE IMPROVEMENTS 

This application has many possibilities for improvement 
for the future, which is why it is always aimed at develop-
ment, so if anyone wants to add new functionalities or any 
other type of improvements, these do not have the compli-
cations that a very robust system . 
Here are some possible improvements that could be ap-
plied to the system: 

• Access to the web through HPID Authentication 
(Way HP Employee login every HP Service). 

• Implement an Outlook macro to automatically 
download emails to the shared folder. 

• Enabling and disabling active and inactive in-
voices or purchase orders in the table displayed in 
the web. 

• A log register for the records of invoices and POs, 
indicating who changed or added them and 
when. 

• Implementation of a function to add and remove 
attributes of invoices or POs in the registration ta-
ble for invoices or POs. 

• Perform more thorough testing of the front end of 
the website. 
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APENDIX 

A1. API CONTRACT 

Description: API for managing invoices and purchase or-
ders. 

Endpoint Method Description 

/api/invoices GET Get all invoices. 

/api/purchaseorders 
GET 

Get all purchase 
orders. 

/api/addinvoice 
POST 

Add a new in-
voice register. 

/api/updateinvoice 
POST 

Update an exist-
ing invoice regis-
ter. 

/api/deletein-
voices/{invoice_num-
ber} 

DELETE 
Delete an invoice 
register by in-
voice number. 

/api/addpurchaseor-
der POST 

Add a new pur-
chase order reg-
ister. 

/api/updatepur-
chaseorder POST 

Update an exist-
ing purchase or-
der register. 

/api/deletepurchaseor-
der/{po_number} 

DELETE 

Delete a pur-
chase order-
register by po 
number. 

/api/budgetclassifica-
tions GET 

Get all the 
budget classifi-
cation options. 

/api/currencies 
GET 

Get all the cur-
rencies options. 

/api/approvalstatus 
GET 

Get all the ap-
proval status op-
tions. 

 
Data Schemas: 
Invoice Received from Front End: 

Attribute Type 

invoice_number String 

po_number String 

invoice_date String 

received_date String 

approved Integer 

approved_date String 

gross_amount Float 

auto_approved String 

 
Invoice Returned to the Front End: 

Attribute Type 

invoice_number String 

po_number String 

po_name String 

vendor_name String 

gross_amount String 

currecy String  

received_date String 

received_qtr String 

invoice_date String 

invoice_qtr String 

approved_date String 

approved_qtr String 

approved Integer (1,2,3) 

auto_approved Integer (0,1) 

classification String 

owner String 

fiscal_year String 

 
Purchase Order Received from Front End: 

Attribute Type 

po_number String 

po_name String 

po_owner String 

vendor String 

project String 

budget_classification String  

currency String 

comment String 

q1_forecast Float 

q2_forecast Float 

q3_forecast Float 

q4_forecast Float 

pr_reference String 

fiscal_year String 

 
Purchase Order Returned to the Front End: 

Attribute Type 

po_number String 

po_name String 

po_owner String 

vendor String 

project String 

budget_classification String  

currency String 

comment String 

q1_forecast String 

q1_actual String 

q1_summary String 

q2_forecast String 

q2_actual String 

q2_summary String 

q3_forecast String 

q3_actual String 

q3_summary String 

q4_forecast String 

q4_actual String 

q4_summary String 

total_forecast String 

total_actual String 

total_summary String 

pr_reference String 

fiscal_year String 
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A2. WEB FRONT-END IMAGES  

1. Web Permissions Selection View 

 

Image A2.1 
2. Table of Invoices in the Invoice Tracker View 
 

 
Image A2.2 

 
3. Add new invoice register form 
 

 
Image A2.3 

 

4. Edit an existing invoice register 
 

 
Image A2.4 

 
 
 
 
 

5. Delete an existing invoice register 
 

 
Image A2.5 

 
6. Exporting the invoices in PDF 
 

 
Image A2.6 

 
7. Exporting the invoices in EXCEL 
 
 

 
Image A2.7 

 
8. Table of Purchase Orders in the Budget Forecast View 
 

 
Image A2.8 

 
9. Budget Quarter Tracker Charts 
 

 
Image A2.9 
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10. Invoices Attached to a Purchase Order 
 

 
Image A2.10 

 
11. Add a new purchase order register 
 

 
Image A2.11 

 
12. Edit an existing purchase order register 
 

 
Image A2.12 

 
13. Delete an existing purchase order register 
 

 
Image A2.13 

 
 
 
 

14. Exporting the purchase orders in PDF 
 

 
Image A2.14 

 
15. Exporting the purchase orders in EXCEL 
 

 
Image A2.15 

 
 

 
 
 


