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ABSTRACT

In this thesis, | 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:

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

0 Add, resize and position images in a slide.

0 Selecta CERN theme for their presentation, which can be changed at any time.

0 Save their presentation as a fd.slideso fil
0 Upl oad their existing presentation (A.slid
0 Present their presentation from the web browser.

0 Export a A.slideso presentation, to a PDF

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
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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. | had the opportunity to work, as part of the Microsoft
Alternatives (MAIt) team, which aims to migrate from commercial software products
(Microsoft and others) to open source solutions, so asto minimize CERNGO&s exposur e
risks of unsustainable commercial conditions. In this project, the goal was to create an open

source web-based slides dnaker. A software application that enables users to create
beautiful presentations, using an intuitive Ul. The project started from scratch and the result

is a working prototype that offers the basic functionalities of a slides haker software product.

The project is under active development and | 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:
71 slides.com

Google Slides
LibreOffice Impress

)l

1

1 Kreator.js
1 spectacle-editor
)l

CERNSI i d\pps 6

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 Ul, 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.

A. Chionis Koufakos 14
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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 Ul 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,
woul dndédt work in Linux or Mac OS .tacl@ddior
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.

A. Chionis Koufakos 15
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116The CERN Slidesdo 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)

=4 =4 4 4 A4 -2

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 wastobui | d CERNOSs
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:
1 Technologies to be used

1 Presentation engine
1 User requirements
)

What is already done

1.2.1 Technologies6evaluation

The technologieshadtobemoder n, open source and support
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.

A. Chionis Koufakos 16
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1.2.2 Presentation engine

Creating a slides thaker, 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 Ul to the user, hides all the
code compl exity and transf or ms user 0s i nt
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 slides thaker

of fers an AAdd a new &Idi,dead nkeuwt thonS| i vdlee W/ >y
component would be created and added in the array of slides. The user sees a
sidebar in the | eft, with al/l the buttons,
A<Deck [/ >0 spectacl e compom<edlti dies /r>on dceor nepdc

inside it. This approach was chosen to continue with.

A. Chionis Koufakos 17
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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 | ike to s eelnthelistoffreguir@nemsNwe®! i de s o

included:
1 Page number automatic assignment.

Selection of CERN themes.

A user-friendly URL.

Conversion to PDF.

Easy change of background color.

Text formatting.

=4 =4 4 4 -4 -2

Flexible image positioning and resizing.

A. Chionis Koufakos 18
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2. ARCHI TECTURE

One aspect of creating a software application from scratch, is the freedom of
customization that is given to the projectowners.Designi ng t he CERN Sl i d
architecture requested the cooperation of multiple people from different sections of
the IT department at CERN. Designingthe p r o j architebtwe, means deciding:

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

1 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 t o sswowdkbe sameddie ssd Hxderassbe. nt at i o
itisa A .file.ilt poatains:

T an fiassetso folder, with al/l afimateth e pr e s
.gifs).

T and a Apresentation.JSONo0o file, that des
| oaded, once the presentationppi s upl oade

The part of the Redux stat@ntdinedatalike:s saved i
the presentation title.

the theme.
the background color.
the number of slides.

the content of each slide.

A =_ =_ =4 =4 =

and more, explained in the Redux section.

Oncetheusercl|l i cks on the fASave Presentationo b
place. Firstly, the request is sent from the client-side, to the server-side. There, the

request i's processed and the A.slideso fil

A. Chionis Koufakos 19
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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

I n the beginning, the idea was to iIintegrate
the current <efméeNhieh willsapm ik upgraded and renamed to
Phoenix[4. Thi s would be a huge plus for the ap
uniform access to several CERN-supported applications from within the same cloud
storage. The presentationsd storage security,
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 CERNOs storage t emamewcklws sdiveefor CRROIIE | n g
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

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

The storage team encouraged the integrati ol
Phoenix, even though Phoenix remains under development and the exact date that

it will be production ready, is still unknown.

The CERN SIlwouddestide firAtagplication 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
A.slideso presentation direcctmeansthattbem t hei r
presentation would be saved automatically

service without any user action.

The diagram below visualizes how the integration works internally.

A. Chionis Koufakos 20
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1.LOGIN *Fetch Files*

Phoenix (8300) % > Owncloud backend server (8080)

h 4

User opens Browser

A
o
4 P
4
4 : :
c o 2. Selecting a .slides file, Z
w @ I o
S 2 triggers 3
3 S
? g
- =
3
v [?n chg fl';:f'e?f%wkg::] v -," localStorage in docker container (8080)
- @
) " Slides Integration ﬁ-
Slides App (3000) [« App T
m
I'ﬂ’
A A :
o
5. < &
—
« GETFILEINFO 2 53
« GETFILE 5 a3
« LOCK e 8l &
> WOPI Server (8443) z 3 g
7. responds with
Frese_ntatm_n asa Y Y 7y
binary file
i i
10. Save File from User is translated iT'_f v
as a PUTFILE reguest to WOPI 5 : ** Eetch Files **
s o > CS3 - REVA —_—> EOS

b J

localStorage in docker container (8443)

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.
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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 st

The integration application that would conr
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 ACreate a new Presentation:
with the CERN 8lcadeal ferstiiis infegration afphcation lives in:
fhttps://github.com/aristofanischionis/phoenix/tree/slides-integration-appo, a pri vat

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

Next step, was to connect the CERN Slidesbd
one clicks the fAiSave Presentationo button |
the Slidesd ssex vperres egrmteatii.osn iwoeeul d be creat

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 AP beidgeasvéb 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 wuploading, i nt e beocetgettimgprelessed h t h e

to the production environment.
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This is the only way to use the Slides App until CERNBox is replaced by Phoenix,
the Phoenix+WOPI are connected to REVA and data storage to EOS is available.

User
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A. Chionis Koufakos

= User visits https://cern.ch/slides

= Logs in using CERN credentials

» Selects "Start New Presentation" or "Edit Existing presentation
» Saves presentation locally as a “.slides" file

Figure 2: "Acces s
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3. FUNCTI ONALI TY REQUI REMENTS

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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CERN Open Days 2019

If you wish to take part, please enroll ' )
as a CERN IT volunteer: \\ /
—_—

www.cern.ch/opendays-it-volunteers 7 ‘\V
/

: , CERN
— |T volunteers will receive soon an OPENDAYS

email with information about how 14-15/09/2019
to register as a CERN volunteer. » opendays.cern

‘ Glnf()rmatmn Technology Department 13 June 2019

pejoysey (uop

Figure 3: "Slide with formatted text, hyperlinks, image, CERN theme"

Radiation Protection LS2 : Personal Dosimetry

1t of January 2019 — 30 of November 2019
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GPRO, FELL, EXTN, EXMP, DOCT, COS,CASS, APPRADMI

Figure 4: "Slide with title, formatted text, images, diagrams"
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Higgs couplings to 3 generation fermions well established in 2017
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Figure 5: "Slide with title, formatted text, images, different types of diagrams"
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4. USER FACI NG VI EWS

Usersofthe CERNS| i desdé6 App will see the following
4.1 Authenticate

The users navigate to https://slides.web.cern.ch and login using their CERN
credentials. The authentication is handled by the C E R N $S© service.

S c @

CERN Accele

CERN Single Sign-On

Log in with your CERN account Two-factor authentication
Log in with Two-factor

Username

One-click authentication
Password
» Log in with Kerberos

Authenticate through your home institute

Reminder: you have agreed to comply with the CERN

Authenticate with your social account

in ® f

Figure 6: "User Authentication Screen"

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

the presentationds Redux state.

The users see the next screen.
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Start New Presentation Edit Existing
Presentation

e
Upload!

Figure 7: "Homepage of CERN Slides' App"

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
t he ALet 6s GO! o button. The URL
Ahttps://slides.web.cern.ch/edit/ achioni s/t
mode, the username i s i a ¢ hisoim the asernameh provided by the
authentication service, after wuserd6s | ogin

The view when the user is inside the application environment is the following:
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Add a New Slide

Remove This
Slide

4

Add Text

2

Add Image

Figure 8: "Edit mode of the CERN Slides' App"

I n t he |l eft most sidebar, t her e arw dtle b 1

functionalities. Specifically:
1 Slideshow.

Save presentation.

Change background color.
Change theme.

Upload existing presentation.
Export to PDF.

= 4 -4 -—a -

I n the next bar ,-wi Heoufenhichmkal sl e de
Add a new slide.

Remove current slide.
Add a text box.

= 4 4 -

Add image.
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Presentation Title

Figure 9: "Adding a title"

Add a New Slide

m
Remove This
Slide

>
4

Add Text

e This is header 1

This is header 2

This is header 3

Figure 10: "Adding a new slide and experiment with different header types”
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Edit: title

cern.ch

Add a New Slide

Remove This
lide

f‘

Add Text

=

Add Image

Figure 11: "Adding an image"

Edit: title

cern.ch

Add a New Slide

Remove This
Slide

>
4
Add Text

=

Add Image

Figure 12: "Adding an animated .gif file"
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cern.ch

Add Text

=

Add Image

Figure 13: "Changing the theme"

Now the CERN logo is added in the bottom left corner.

cern.ch

Add Image

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.

cern.ch,

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

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 wil | change again to fAhttps://slides.w

continue editing the presentation until they are happy with the result.
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cern.ch,

Add Image

Figure 16: "Slide with text and image”

4.5 Save presentation

It is time for the users to save their presentation, to do so, they need to click on the
nSave Presentationo button. Users ar e pr c
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.
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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

A. Chionis Koufakos
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