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ABSTRACT 

 

In this thesis, I present a web-based software application for users to create presentation 

slides. This project is built from scratch, using only open source libraries. Using this slide-

maker, users can: 

ǒ Add, edit, format and place text anywhere in a slide. 

ǒ Add, resize and position images in a slide. 

ǒ Select a CERN theme for their presentation, which can be changed at any time. 

ǒ Save their presentation as a ñ.slidesò file. 

ǒ Upload their existing presentation (ñ.slidesò file) to continue editing. 

ǒ Present their presentation from the web browser. 

ǒ Export a ñ.slidesò presentation, to a PDF file. 

More ideas and improvements are planned to come in the future, as the project remains 

under active development. The app is already available for trial use from the CERN IT 

department. The advantage of this app is that it is open source, vendor independent, free to 

use and has unlimited prospects for further development. 

 

 

 

 

 

 

 

 

 

 

 

 

SUBJECT AREA: software development 

KEYWORDS: open source, presentations, slides, web application 



ɄȺɅȽȿȼɊȼ 

 

ɆŰɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ, ˊŬɟɞɡůɘɎɕɤ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ ɛŮ ůəɞˊɧ Űɖ ɢɟɐůɖ Űɖɠ ɔɘŬ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ˊŬɟɞɡůɘɎůŮɤɜ. ȷɡŰɐ ɖ ŮűŬɟɛɞɔɐ ɝŮəɑɜɖůŮ Ŭˊɧ Űɞ ɛɖŭɏɜ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ɛɧɜɞ ɚɞɔɘůɛɘəɧ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŬɡŰɐ Űɖɜ ŮűŬɟɛɞɔɐ, ɞɘ ɢɟɐůŰŮɠ 

ɛˊɞɟɞɨɜ ɜŬ: 

ǒ Ʉɟɞůɗɏůɞɡɜ, ŮˊŮɝŮɟɔŬůŰɞɨɜ, ɛɞɟűɞˊɞɘɐůɞɡɜ əŬɘ ŰɞˊɞɗŮŰɐůɞɡɜ əŮɑɛŮɜɞ 

ɞˊɞɡŭɐˊɞŰŮ ůŮ ɛɘŬ ŭɘŬűɎɜŮɘŬ. 

ǒ Ʉɟɞůɗɏůɞɡɜ, ŬɚɚɎɝɞɡɜ ɛɏɔŮɗɞɠ əŬɘ ŰɞˊɞɗŮŰɐůɞɡɜ ŮɘəɧɜŮɠ ůŮ ɛɘŬ ŭɘŬűɎɜŮɘŬ. 

ǒ Ⱥˊɘɚɏɝɞɡɜ ɏɜŬ ɗɏɛŬ Ŭˊɧ ŰŬ ˊŬɟŮɢɧɛŮɜŬ Ŭˊɧ Űɞ CERN ɔɘŬ Űɖɜ ˊŬɟɞɡůɑŬůɐ Űɞɡɠ, Űɞ 

ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɝŮɘ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ. 

ǒ ȷˊɞɗɖəŮɨůɞɡɜ Űɖɜ ˊŬɟɞɡůɑŬůɐ Űɞɡɠ ɤɠ ŬɟɢŮɑɞ ".slides". 

ǒ ȷɜŮɓɎůɞɡɜ ɛɘŬ ɡˊɎɟɢɞɡůŬ ˊŬɟɞɡůɑŬůɖ (ñ.slidesò ŬɟɢŮɑɞ) ɔɘŬ ɜŬ ůɡɜŮɢɑůɞɡɜ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ. 

ǒ ɄŬɟɞɡůɘɎůɞɡɜ Űɘɠ ŭɘŬűɎɜŮɘɏɠ Űɞɡɠ ɛɏůɤ Ůɜɧɠ űɡɚɚɞɛŮŰɟɖŰɐ. 

ǒ ȺɝɎɔɞɡɜ ɛɘŬ ñ.slidesò ˊŬɟɞɡůɑŬůɖ, ůŮ ŬɟɢŮɑɞ PDF. 

ɄŮɟɘůůɧŰŮɟŮɠ ɘŭɏŮɠ əŬɘ ɓŮɚŰɘɩůŮɘɠ ˊɟɞɔɟŬɛɛŬŰɑɕɞɜŰŬɘ ɜŬ ɏɟɗɞɡɜ ůŰɞ ɛɏɚɚɞɜ, əŬɗɩɠ Űɞ ɏɟɔɞ 

ˊŬɟŬɛɏɜŮɘ ɡˊɧ ŮɜŮɟɔɐ ŬɜɎˊŰɡɝɖ. ȼ ŮűŬɟɛɞɔɐ ŮɑɜŬɘ ɐŭɖ ŭɘŬɗɏůɘɛɖ ɔɘŬ ŭɞəɘɛŬůŰɘəɐ ɢɟɐůɖ 

Ŭˊɧ Űɞ ŰɛɐɛŬ ˊɚɖɟɞűɞɟɘəɐɠ Űɞɡ CERN. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ŬɡŰɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ɧŰɘ 

ɢɟɖůɘɛɞˊɞɘŮɑ ɛɧɜɞ ŬɜɞɘəŰɧ əɩŭɘəŬ, ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɖ Ŭˊɧ əɎˊɞɘŬ Ůɛˊɞɟɘəɐ ŮŰŬɘɟŮɑŬ, ŮɑɜŬɘ 

ŭɤɟŮɎɜ əŬɘ ɏɢŮɘ ŬˊŮɟɘɧɟɘůŰŮɠ ˊɟɞɞˊŰɘəɏɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŬɜɎˊŰɡɝɖ. 

 

 

 

 

 

 

 

 

ŪȺɀȷɇȽȾȼ ɄȺɅȽɃɉȼ: ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɐɠ 

ȿȺɂȺȽɆ ȾȿȺȽȹȽȷ: ŬɜɞɘɢŰɧɠ əɩŭɘəŬɠ, ˊŬɟɞɡůɘɎůŮɘɠ, ŭɘŬűɎɜŮɘŮɠ, ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ 



 

 

 

 

 

 

 

 

 

ȷűɘŮɟɤɛɏɜɖ ůŰɖɜ ɡˊɏɟɞɢɖ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ. 
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PREFACE 

 

This BSc Thesis Project is part of my job at CERN, from October 2019 until September 

2020, in Geneva, Switzerland. I had the opportunity to work, as part of the Microsoft 

Alternatives (MAlt) team, which aims to migrate from commercial software products 

(Microsoft and others) to open source solutions, so as to minimize CERNôs exposure to the 

risks of unsustainable commercial conditions. In this project, the goal was to create an open 

source web-based slidesô maker. A software application that enables users to create 

beautiful presentations, using an intuitive UI. The project started from scratch and the result 

is a working prototype that offers the basic functionalities of a slidesô maker software product. 

The project is under active development and I hope in the future it will be perfected and used 

throughout CERN.
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1. BACKGROUND 

 

The aim of this project is to have a flexible, vendor independent and cost-effective 

solution for users to work with, focusing on open software. After some initial 

research, four alternative products were presented: 

¶ slides.com 

¶ Google Slides 

¶ LibreOffice Impress 

¶ Kreator.js 

¶ spectacle-editor 

¶ CERN Slidesô App 

 

1.1 Product Evaluation 

1.1.1 Slides.com 

Slides.com is the commercial product, created by the developers of Revealjs. 

Revealjs, is an HTML presentation framework, which can convert HTML code into 

a presentation, that can be accessed from the browser. So slides.com, uses this 

framework in the background, and gives the users a web UI, making it easy to create 

presentations. Selecting this product would be a good idea, but the disadvantages 

were that CERN would still be vendor dependent, to the company behind slides.com 

and also would have to pay for the licenses, in order to use this application. 

 

1.1.2 Google Slides 

Using Google Slides would again have the vendor dependency problem and also 

the license cost. Even though Google Slides are free of charge for personal use, 

using them at an enterprise level, imposes charges. 

 



Slides: The CERN web-based slidesô maker 

A. Chionis Koufakos                                         15 

1.1.3 LibreOffice Impress 

LibreOffice Impress is a product very close to Microsoft PowerPoint, which provides 

the users with the easiest transition to a new product. It is also able to open existing 

Microsoft PowerPoint presentations better than any other product in this list. And 

while for personal use, LibreOffice suite is free, in order to use it in an organization, 

long-term Service Level Agreements (SLA), personalized assistance, technical 

support, and custom new features are required, these are offered from some 

LibreOffice partners, who charge fees for these services. Despite all others, the 

main disadvantage of LibreOffice Impress is that it is a clone of Microsoft 

PowerPoint and thus will always be inferior. Furthermore, it requires users to 

download software to their computer, while CERN wanted a web-based alternative 

with a new approach in creating presentations, an approach like in slides.com. 

 

1.1.4 Kreator.js 

Kreator.js is a project with similar principles to slides.com, but it is not well designed, 

its UI is outdated and is full of programming bugs. It is difficult to use, and the result 

is not satisfying at all. It also lacks a lot of basic functionalities, like uploading images 

and having a decent text editor. 

 

1.1.5 Spectacle-editor 

Spectacle-editor is yet another project that was considered at the time. It is an open 

source desktop application. It has cross-platform compatibility issues, the only way 

to experiment with this application was to run a Windows executable provided by 

the company Formidable Labs. Downloading the project and starting the app, 

wouldnôt work in Linux or MacOS. The main disadvantages of the spectacle-editor 

were that it is a desktop application which needs the users to download and install 

it in their computer and that it was full of programming bugs, not maintained and 

very difficult to build on top of it, extend its functionalities and customize it. 

 

https://formidable.com/
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1.1.6 The CERN Slidesô App 

Developing a solution internally in CERN, would check all the boxes: 

¶ Vendor independent 

¶ Open source 

¶ Flexible and customizable 

¶ New approach in slides making 

¶ Web-based (i.e. nothing for the user to install, nothing to maintain) 

¶ Free of charge 

The disadvantages were the huge difficulty of the project, the resources needed for 

the project to be completed and the development time for the application to be 

actually usable and able to replace existing alternatives. 

After the evaluation of the different paths, the conclusion was to build CERNôs 

solution from scratch. It was the only way to cover all the needs of the project. The 

goal was to build something similar to slides.com in-house, for free. 

 

1.2 Beginning of the project 

 The first month was the investigation month, there were some things to be decided: 

¶ Technologies to be used 

¶ Presentation engine 

¶ User requirements 

¶ What is already done 

 

1.2.1 Technologiesô evaluation 

The technologies had to be modern, open source and supported by the developersô 

community. It was decided that a ReactJS [1] frontend and NodeJS [2] backend 

application approach would be a good idea to start with and add more technologies 

later on, as the project required. 
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1.2.2 Presentation engine 

Creating a slidesô maker, needs a presentation engine to run in the background, so 

what the users do in the web browser will be getting translated to code that can be 

processed by a presentation framework and the presentation can be shown to the 

user. In the beginning, Revealjs was tried, because it seemed like the most popular 

solution. Other tools were evaluated as well, like: slides.com and CodiMD [3], both 

using Revealjs in the background. 

 

1.2.2.1 Revealjs approach 

Reveal.js is an open source HTML presentation framework. This means that a user 

can write HTML code, using special HTML tags, and the Revealjs framework will 

convert this code in a presentation, that can be accessed from the browser. The 

idea was to create a ReactJS application that gives a UI to the user, hides all the 

code complexity and transforms userôs interactions with the react app, into 

meaningful Revealjs processable syntax. But there were a lot of obstacles while 

trying to implement this in code, so this engine was abandoned. 

 

1.2.2.2 Spectacle approach 

Spectacle is a ReactJS based library for creating presentations. This means that a 

user can write a ReactJS application and use ReactJS components from this library 

to create and render a deck of slides. Now the idea was much simpler to implement 

in code, because the application would be in ReactJS and the presentation library 

as well. What had to be done was to write a ReactJS application and render the 

spectacle components as part of the whole application. Example, the slidesô maker 

offers an ñAdd a new Slideò button, when pressed, a new ñ<Slide />ò Spectacle 

component would be created and added in the array of slides. The user sees a 

sidebar in the left, with all the buttons, like the ñAdd a new Slideò, and next to it, the 

ñ<Deck />ò spectacle component is rendered with all the ñ<Slide />ò components 

inside it. This approach was chosen to continue with. 

 

https://revealjs.com/#/
https://formidable.com/open-source/spectacle/
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1.2.3 User Requirements 

Next thing that had to happen, was to ask the user community for functionalities 

they would like to see in the CERN Slidesô App. In the list of requirements, were 

included: 

¶ Page number automatic assignment. 

¶ Selection of CERN themes. 

¶ A user-friendly URL. 

¶ Conversion to PDF. 

¶ Easy change of background color. 

¶ Text formatting. 

¶ Flexible image positioning and resizing. 
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2. ARCHITECTURE 

 

One aspect of creating a software application from scratch, is the freedom of 

customization that is given to the project owners. Designing the CERN Slidesô App 

architecture requested the cooperation of multiple people from different sections of 

the IT department at CERN. Designing the projectôs architecture, means deciding: 

¶ The way, format, place that the presentations will be stored. 

¶ The way users will be accessing the application. 

 

2.1 Presentation Storage 

After meetings with the team of storage specialists at CERN, it was decided that 

the file format to save Slidesô presentations, would be named: ñ.slidesò. Essentially, 

it is a ñ.zipò file. It contains: 

¶ an ñassetsò folder, with all of the presentation media (pictures and animated 

.gifs). 

¶ and a ñpresentation.JSONò file, that describes the Redux state that has to be 

loaded, once the presentation is uploaded to the CERN Slidesô App. 

The part of the Redux state that is saved in a ñ.slidesò file, contains data like: 

¶ the presentation title. 

¶ the theme. 

¶ the background color. 

¶ the number of slides. 

¶ the content of each slide. 

¶ and more, explained in the Redux section. 

Once the user clicks on the ñSave Presentationò button, a chain of actions takes 

place. Firstly, the request is sent from the client-side, to the server-side. There, the 

request is processed and the ñ.slidesò file is created. Finally, this file becomes 
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available for download from the users. The users download it from the browser and 

save it locally in their hard drive. 

 

2.2 How users access the Application 

In the beginning, the idea was to integrate the CERN Slidesô App, with CERNBox, 

the current CERNôs cloud service, which will soon be upgraded and renamed to 

Phoenix [4]. This would be a huge plus for the applicationôs future, because it offers 

uniform access to several CERN-supported applications from within the same cloud 

storage. The presentationsô storage security, availability and backing up is handled 

by the CERNBox team and users can access their files from different devices that 

are synchronized with the cloud storage. 

 

2.2.1 Phoenix 

The CERNôs storage team has been working on a new cloud service for CERN. Its 

name is Phoenix and will completely replace CERNBox. They are both based on 

an Owncloud server [5], but Phoenix is the new revised frontend. 

Owncloud is a suite of client-server software for creating and using file hosting 

services. The Owncloud server is free and open source, thereby allowing anyone 

to install and operate it without charge, on their own private server. That is what 

CERNBox is, a hosted instance of Owncloud in CERN computers. 

The storage team encouraged the integration effort of the CERN Slidesô App with 

Phoenix, even though Phoenix remains under development and the exact date that 

it will be production ready, is still unknown. 

The CERN Slidesô App would be the first application to be integrated and work with 

and from Phoenix. An integration with Phoenix, would mean that the users would 

login to access their personal space in Phoenix, and then be able to create a new 

ñ.slidesò presentation directly from their Phoenix space. This means that their 

presentation would be saved automatically and backed up in the CERNôs cloud 

service without any user action. 

The diagram below visualizes how the integration works internally. 
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Figure 1: "Access CERN Slides' App from Phoenix" 

 

With numbers, the sequence in which the actions happen, is indicated. The green 

color indicates how it currently works, using local storage in the test environment. 

With orange color and dotted lines, the future is indicated, once the Phoenix will be 

in production. The numbers in parenthesis, 8300, 8443, 3000 are just the local ports 

that the applications were running in the test environment. 

The WOPI server [6] is a vendor-neutral Web-application Open Platform Interface 

(WOPI) gateway for Enterprise file synchronization and sharing (EFSS) systems. It 

is used in order to give create, read, update, delete (CRUD) access to the files 

stored in the cloud service, using a dedicated set of REST APIs. 

CS3-REVA [7] is an interoperability platform. It connects storage, synchronizes and 

shares platforms and application providers, and it does it in a vendor and platform 

neutral way by using the CS3 APIS [8]. This way, moving from a storage solution to 

another becomes easy, there is no need to change anything due to the storage 

agnostic approach of REVA. 



Slides: The CERN web-based slidesô maker 

A. Chionis Koufakos                                         22 

EOS [9] is a software solution that aims to provide fast and reliable multi-PB disk-

only storage technology for both LHC and non-LHC use-cases at CERN. It is the 

storage system used in the background to store usersô files in the ñcloudò. 

The integration application that would connect Phoenix and the CERN Slidesô App 

started right away. The whole environment was set up locally, a WOPI server (using 

a Dockerfile), an Owncloud instance (using another Dockerfile) and a Phoenix 

instance running locally in the development environment. The Phoenix integration 

application was created successfully and users connecting to their Phoenix space 

could click the ñCreate a new Presentationò button and this would open a new tab 

with the CERN Slidesô App. The code for this integration application lives in: 

ñhttps://github.com/aristofanischionis/phoenix/tree/slides-integration-appò, a private 

user project space, because it is still in development mode, yet publicly available. 

Next step, was to connect the CERN Slidesô App with the WOPI server, so when 

one clicks the ñSave Presentationò button in the appôs UI, the request would go to 

the Slidesô server, the ñ.slidesò presentation would be created and then sent to the 

WOPI for cloud storage, using the WOPI set of APIs. There were some difficulties 

regarding user authentication when trying to establish this communication and the 

development was temporarily put on hold. 

Phoenix was not production ready yet and the connection between WOPI and 

REVA was under development by the storage team. An alternative way of 

accessing the application and storing the presentations had to be decided. 

 

2.2.2 Web Browser 

The CERN Slidesô App, being a web application, already foresaw access from the 

browser via https://slides.web.cern.ch, which is equivalent to https://cern.ch/slides. 

This required user authentication to be added to the application, using the new SSO 

(central Single Sign On) service at CERN, and also handling the presentation 

saving and uploading, interacting with the userôs local disk before getting released 

to the production environment. 

 

 

https://github.com/aristofanischionis/phoenix/tree/slides-integration-app
https://cern.ch/slides
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Figure 2: "Access CERN Slidesô App from the browser" 
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3. FUNCTIONALITY REQUIREMENTS  

 

The slides that CERN users make can be very dense and complex in content, 

containing histograms, diagrams, tables, graphs and equations. Even though the 

conversion of existing presentations was not a functional requirement, an attractive 

tool was still needed, in order for the users to adopt it and decide to make it the tool 

of preference over other commercial alternatives. Given the limited amount of time 

this is the short list of essential features that had to be included in the app, in order 

to be considered. 

1. Page number automatic assignment. 

2. Selection of CERN themes. 

3. A user-friendly URL. 

4. Conversion to PDF. 

5. Easy change of background color. 

6. Text formatting. 

7. Flexible image positioning and resizing. 

8. Slideshow functionality. 

9. Cross browser compatibility. 

10. Set an image as background of a slide. 

Mainstream and corner-case presentations were collected in order to identify the 

requisites for the available time. Some examples are: 
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Figure 3: "Slide with formatted text, hyperlinks, image, CERN theme" 

 

 

Figure 4: "Slide with title, formatted text, images, diagrams" 
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Figure 5: "Slide with title, formatted text, images, different types of diagrams" 
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4. USER FACING VIEWS 

 

Users of the CERN Slidesô App will see the following screens. 

4.1 Authenticate 

The users navigate to https://slides.web.cern.ch and login using their CERN 

credentials. The authentication is handled by the CERNôs SSO service. 

 

 

After the users are authenticated, their CERN username is captured and saved in 

the presentationôs Redux state. 

The users see the next screen. 

 

 

Figure 6: "User Authentication Screen" 

  

https://cern.ch/slides
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Select to either start a new presentation or upload and edit an existing one. 

 

4.2 Edit 

If they start a new presentation, they need to provide a presentation title, and click 

the ñLetôs GO!ò button. The URL changes to: 

ñhttps://slides.web.cern.ch/edit/achionis/title/ò, which signifies that it is in ñeditò 

mode, the username is ñachionisò, this is the username provided by the 

authentication service, after userôs login and ñtitleò is the given presentation title. 

The view when the user is inside the application environment is the following: 

 

 

Figure 7: "Homepage of CERN Slides' App" 
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In the leftmost sidebar, there are the buttons concerning ñpresentation-wideò 

functionalities. Specifically: 

¶ Slideshow. 

¶ Save presentation. 

¶ Change background color. 

¶ Change theme. 

¶ Upload existing presentation. 

¶ Export to PDF. 

In the next bar, the user finds ñslide-wideò functionalities. Which are: 

¶ Add a new slide. 

¶ Remove current slide. 

¶ Add a text box. 

¶ Add image. 

 

 

Figure 8: "Edit mode of the CERN Slides' App" 
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Figure 9: "Adding a title" 

 

 

Figure 10: "Adding a new slide and experiment with different header types" 
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Figure 11: "Adding an image" 

 

 

Figure 12: "Adding an animated .gif file" 
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Now the CERN logo is added in the bottom left corner. 

 

 

Figure 13: "Changing the theme" 

 

 

Figure 14: "Changing of the background text color" 
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4.3 Slideshow 

When the users feel that their presentation is ready, they can go in Presentation 

mode, to view the presentation only, without the sidebars. 

 

4.4 Re-edit presentation 

The users may want to make some more changes in their presentation. To return 

in Edit mode, the users just need to click the back button of the browser and the 

URL will change again to ñhttps://slides.web.cern.ch/edit/achionis/title/ò. They can 

continue editing the presentation until they are happy with the result. 

 

 

 

 

 

 

 

Figure 15: "Slideshow mode of the CERN Slides' App" 
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4.5 Save presentation 

It is time for the users to save their presentation, to do so, they need to click on the 

ñSave Presentationò button. Users are prompted to decide on keeping the 

presentation name or change it. If the users rename the presentation, the 

presentation name changes also internally in the application and this is reflected in 

the URL as well, changing the title field. 

 

 

Figure 16: "Slide with text and image" 
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Figure 17: "The current presentation title is shown to the user" 

 

 

Figure 18: "The user changes the presentation title and clicks 'Save'" 

 






































































