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Introduction

Get to know what CADS is and what it can do for you as a researcher.

CADS is a catalyst analysis environment that implements a user-friendly graphic user interface(GUI)
that aims to help scientist to analyze data in a more simple and effective way without the need of coding
and/or setting up complex IT environments.

CADS Overview

CADS provides three basic functions for users: “Data Management”, “Analysis”, and “Prediction”.

Data Management

CADS provides the ability to upload and record individual data as well as data analysis procedures with
the option for multi-user sessions, allowing users to share data and analysis reports with collaborators
of their choosing. Meaning that not only can a researcher study and analyze their own data, but they
can also compare and study other's shared data for a better and deeper understanding.

Analysis

Data visualization tools (scatter plotting, histograms, etc.) and machine learning functions are available
for catalyst data analysis and machine learning model selection. This is the core part of the CADS
platform and one of its major strengths. In the workspace area a user can load a various buffet of
components through which the user can then analyze and manipulate the data for make new findings
and getting further understanding. The range of Components is steadily growing and the power of this
section is increasing every month. Besides the classic visualization tools mentioned above, there are
many more, ranging from image manipulation, machine learning and advanced analyzing and
visualization tools, all with simple and straight forward user interfaces that guides the user to do
complex analyzing with few and user-friendly operations.

Prediction

Data prediction capabilities are available within the “Analysis” function and inside the Machine
Learning components, allowing users to apply and store learning models for predicting new output (e.g.
predicting new catalysts). Under the Prediction tab the user can then apply those pre-trained and saved
models in order to predict the result with new data.

CADS Architecture

On the surface to the average user the CADS system is just an ordinary website operated by basic mouse
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and keyboard operations. A few clicks and perhaps some simple typing of values and then submit to the
CADS server, and voila, the data will be displayed in a new graphical and exciting way.

Under the hood the CADS system is built with Django and React JS and for easy maintenance and sound
and familiar structure. The custom and generic Analyzing components are using state of the art
technology from various high-end libraries for graphical display of data, e.g. Bokeh JS and Plotly JS. On
the server side a wide range of support system is feeding the components with all sorts of data
management capabilities like SciKit Learn and SciKit Image and much more. This is not needed to be
known for the CADS user, but it might be good to know that under the hood are all the well-known
complexity the research world is used to, but through CADS, most of the complexity is removed or
toned down. Data analyzing should not just be for IT savvy people, it should be available to everyone.

CADS Online in the Browser

In order to use CADS to its fullest one need to have a user account in order to be able to save data and
workspaces. Applying for an account is simple and quick and after confirming with a valid email address
the CADS system is fully available to use. All interaction from hereon is based on familiar browser
interactions using classic form fields and buttons and no need for any plugins or additional downloads
are required. All work can be saved and if wanted to, relatively easily shared.

CADS Server

For more details on CADS in general terms, please look for the CADS user Manual or component manual
found on the CADS website. Here we will now dive deep into the world of CADS Server Setup and Maintenance
for those of you who wish to run your own CADS system.

modules by path ./node moduls 15.7 MiB (javascript) 1.63 MiB (asset)
j ript modules 15.7 2351 modules
(Jja ript) 1.63 MiB (asset)
y path ./node_modules/semantic-ui-css/themes/default/assets/fonts/*.eot 126 byt
es (javascri 2308 KiB (asset) 3 modules
odule: path ./node_modules/semantic-ui-css/themes/default/assets/fonts/*.woff2 126 b
ytes (javascript) 104 KiB (asset) 3 modules
modu oy path ./node_modules/semantic-ui-css/themes/default/assets/fonts/*.woff 126 by
tes (javascript) 126 KiB (asset) 3 modules
modu path ./noc dules/semantic-ui-css/themes/default/assets/fonts/®.ttf 126 byt
es (javascript) 23@ KiB (asset) 3 modules
modules/prettier modules by path ./node modules/semantic-ui-css/themes/default/assets/fonts/*.svg 126 byt
webpack built prall es (javascript) 982 KiB (asset) 3 modules
modules by path ./assets/ 1.9 MiB 178 modules
.futil.inspect (ignored) 15 bytes [built] [code generated]
main (webpack 5.50.8) compiled successfully in 26797 ms for file changes with Sta
i : Compiled si

On your network: ) ;00 System check identified no issues (@ silenced).
July @3, 20 12:03:22
version (7.0.20) is 1 Django w n 3.2.18, using settings 'madsapp.settings.local®
Starting development server at http://127.0.0.1:8008/
npx sbh@latest upgrade Quit the server with CONTROL-C.
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Server Manual

So you have tried the CADS website online, and have the idea that you want to run and manage
your own, well then you are in luck, because here is were you learn how to

n this chapter We will try to explain everything that you need to know about setting up your own
CADS Server and also how to use Django Admin to manage the website and its users and data. We
will not explain everything in detail in this document alone though, but sometimes just point in
the right direction for where the needed information may be found. e.g. a lot of the information
needed is already on GitHub, and when that is the case we just basically share the necessary link.

‘= README.md 4

MADS/CADS Application (madsapp)

MADS/CADS is an integrated web-based visual platform for Materials/Catalysts Informatics. The platform helps
material scientists design new materials with:

* Sharing of material data and analysis tools,

* Support for trial-and-error process of data analysis with user-friendly interactive visual interfaces.

Running

Requirements

* nodejs 14.16.1
o yarn 1.22.19
* Python 3.9
o pip 22.3.1
o pipenv 2022.11.20
o django 3.2.15

Setup

* On project root, do the following:

* Create a copy of the following setting files from templates:

o .env.example -> .env

© madsapp/settings/local.py.example -> madsapp/settings/local.py

Install Dependencies

& Nnan 2 command lina windrw and nn ta tha nrniact's diractang

Figure 1: The GitHub ReadMe will be your friend when setting up your local server.
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CADS Local Server

The first thing we will do is to setup and run a local server on you local machine, and get that fully up
and running. To do that you first need to make sure you have all the prerequisites in order, and when
that is all done, starting to install CADS including all its required libraries and server software. The last
steps will be to configure the server so that it runs as intended and then comes the final testing.

CADS Server Initial Requirements

CADS server runs using Django (Python server framework) and related support library. Therefore the
machine that will host your local CADS server needs to be a Linux based machine (Windows cannot run
all the necessary frameworks and support libraries, so that will not work). We mainly recommend
Ubuntu, e.g 20.04, but any Linux system should work, but if it it doesn't we will not have any additional
suggestions on how to solve it, beyond the content in this manual, except start browsing online for help.

So if you at this point have your Ubuntu machine up and running and ready to go then keep reading.

Download CADS Code

CADS code and a full description on what to install and configure before it will run on your local
machine is all available on GitHub via this link: https://github.com/Material-MADS /mads-app

You do not need a GitHub account to visit this page and download the code.

On this page you will find all the CADS code as well as a ReadMe that explains the setup and
configuration of the system. Just scroll down below the code files to find the ReadMe as can be seen in
Figure 1 on the previous page.

Let's start with downloading the CADS code to your local Linux machine.

If you are not familiar how to do that and/or you are new to GitHub in general, then please begin by
reading the GitHub Help documentation found on the GitHub main site.

After you have downloaded all the code into a folder on your local machine, navigate to that folder and
begin the next step in getting the CADS server running.

CADS Server Prerequisites

The first thing you need to do is to install all the backbone systems and software that is needed for the
CADS server to run. In the ReadMe on GitHub it states which software is needed and which versions. The
versions are important for compatibility so do your best to follow that.

At the time of writing this, GitHub mentions the following applications; node.js (14.16.1), yarn (1.22.19),
Python (3.9), pip (22.3.1), pipenv (2022.11.30) and django (3.2.15).

The final say is always in the GitHub ReadMe, so if anything written here is different than what is
written on GitHub, GitHub is always the correct one to follow.

After all those are installed you can move on in the documentation.

CADS Setup Files

Follow the Setup instructions and create the setup files required. No need to edit them at this moment,
just make sure they exist as instructed.


https://github.com/Material-MADS/mads-app
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Install Dependencies

CADS has a lot of required libraries in order to run, but that is all managed internally by the Pipfile and
the Pipfile.lock files that contains the information the system needs to install all dependencies.

Just follow the GitHub ReadMe instructions on how to install those dependencies.

This is of course done via the terminal, like always when working with Ubuntu and Linux, so if you are
not familiar of working with the terminal we recommend that you learn a bit about it somewhere
online.

If you run into some kind of problem, follow the advice on the GitHub page in order to trying to rectify
the issue, and if that does not help, try Googling the issue or ask ChatGPT about the error message you
get and see if that will help you solve the issues.

But basically all should be good and all the dependencies should install all fine and we can move to the
next step.

Running CADS
When all is installed as requested we are ready to run the CADS server on your local machine.

We recommend that you open up two terminal window at your CADS project's root folder, one to run
the web server and the other to run the website.

Then you follow the instructions in the GitHub's ReadMe to start the web server in one terminal and
then how to initialize and run the website in the other. As you can read on GitHub, the first time you
start it you need to initialize the database and fill it with base data, but next time you just need to
activate the virtual environment and call the 'python manage.py runserver' command.

Final End Result

If all went well, then you should have been automatically transported to a web browser to the local host
link of http://127.0.0.1:8000 and there you would find your own local CADS website running like seen in
Figure 2 below.

CADS

Catalyst Acquisition by Data Science

Get Started >

An Integrated Web-based Visual Platform for Materials
Informatics

The platform helps material scientists design new materials with:

Figure 2: If you did everything correct, then your local CADS website should look like this.


http://127.0.0.1:8000/
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Creating Your Basic User Login Account

The local CADS site does not use real e-mail account details to communicate with the user, the link to
access a newly created account, instead a “fake” mail has been generated on the server for the local user
to click the link. So after you have filled in the details in the 'Sign Up' form and submitted, an account
have been created but no e-mail have been sent. Instead you go back to your server code and find a
folder that has been generated called 'tmp_email' and inside of that there will be a file with a long
filename containing the date and time of its creation, and at the near of the bottom of that file you will
find the link in question, that will activate the login account properly, as can be seen in Figure 3 below

tmp_email >

27;micke.kuwahara@hotmail . com&#x27; ]</di

2 nginx 83 i mie @hotmail.com,
> ocdules ck on the link to confirm your registration,
> prediction
> private_media
http://127.0.0.1:80800/activate/Ng/brn93t-f3faBe3585fce7d9d3de15b7f8c56dfa/

Figure 3: On a local machine any emails are just generated as files in a dedicated folder.

If you test out any other feature where an e-mail is supposed to be sent, then it is in above folder you
will always find said “e-mail”.

CADS Website Admin Page

With Django server side comes a very handy and useful Administration page that manages various
aspects of the site, such as users and data inputs. In order to get access to that admin page you must
first create a Super User with admin rights, and that is done via the terminal.

Creating a Superuser Admin Account

Before you run the server with the command 'python manage.py runserver', in the same terminal, you
should type:

$ python manage.py createsuperuser

The system will the ask you for a username, an e-mail (may be blank) and a password. Fill them in and
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execute. After that you can start the server as instructed previously.

Opening the Django Admin Page

The link to the admin page is 'http://127.0.0.1:8000/admin/' and when asked for login credentials use
the username and the password you typed when creating the superuser previously and if that was done
properly the CADS Django Admin page will open and look something similar as in Figure 4 below.

CADS DJ ango Administration WELCOME, SOMEONE&SOMEWHERE.COM. VIEW SITE / CHANGE PASSWORD / LOG DUT]

CADS Admin

ANALYSIS

Recent actions

Component instances + Add Change
Vis components + Add Change My actions
Workspaces + add Change

AUTH TOKEN

Tokens + Add Change

AUTHENTICATION AND AUTHORIZATION

Groups + Add Change

DATAMANAGEMENT

Data sources + Add Change

PREDICTION

Pretrained models + Add Change

Change

Figure 4: This is the CADS Django Administration page where users and data can be hard-core
managed.

Using the Django Admin Page

Inside the Django Administration Page for your CADS site you can view, add, edit and delete various
data available on the site, such as e.g. Users, Workspaces and Data Sources.

The Admin page is very much self explanatory and it is also using the Django default design, so if below
explanation is not enough, we just humbly point you to the Internet where you can Google for more
details on how the Django Admin works.

Component Instances and Vis components, are available but contains no data since the final database
structure does not manage those entities via the database, so that section will always be empty and can
be ignored.

Workspaces (as described in details in the User Manual) can be managed here though. If the admin
clicks on that link then a list of existing workspaces and some basic information will be displayed on
the right for further investigation or manipulation.

In Figure 5 below you can see how an example list of workspaces could look like.


http://127.0.0.1:8000/admin/
http://127.0.0.1:8000/admin/
http://127.0.0.1:8000/admin/
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CADS DJ ango Administration WELCOME, SOMEONEGSOMEWHERE.COM. VIEW SITE / CHANGE PASSWORD / LOG OUT)|

Home » Analysis : Workspaces

_ Select workspace to change
Component instances + add
Vis components + Add Q [ ] Search
Workspaces + Add
Action: | —— ~| Go 0of6 selected
Al O  wame a CREATED MODIFIED
Tokens + Add
[0 GPTest Aug. 7,2023, 1:40 pm Aug.7,2023, 1:40 p.m.
[0 Line Dev June 21,2023, 1:49 pm, July 5,2023,1:31 p.m.
AUTHENTICATION AND AUTHORIZATION
[0 Testws for Dev (2022-10-07) [Many Components] Oct. 7,2022, 5:29 p.m. Jan. 13, 2023, 420 p.m.
Groups + Add
[0 debugging April 28,2023, 3:41 pm April 28,2023, 3:41 p.m.
DATAI AGEMENT [} empty May 24, 2023, 3:52 p.m. May 24, 2023, 3:52 p.m.
[0 statstest March 30, 2023, 4:12 p.m. Aug. 4,2023, 1:45p.m.

Data sources + Add

6 workspaces

«
PREDICTION

Pretrained models + Add

Users + Add

Figure 5: A list of available workspaces as seen in the Django Admin Page.

To view and edit details for a specific workspace, one just click on the list item link to open a new panel
where such editing can be done.

In Figure 6 on the next page an example view of the workspace editing admin area can be seen with all
its specific and default options and parameters.

As an admin superuser, one can change anything and everything for all and everyone no matter who
originally created the data item, in this example a workspace.

Besides changing typical parameters as names and description, one can also change the original owner,
the accessibly between private and public.

The admin superuser can also add or remove existing users or groups to have access to the data item if
such features is used and needed.

The other areas of the admin page basically looks and works the same, so no need to go into further
details for each. But as a quick overview we just describe each area a bit so that you have a better
picture of what it means.

* Tokens is a feature that is used to allow the admin staff to generate new users on their own, and
then send tokens to that user for one time access, and finalizing the creation and activation of
such a user account.

* Groups are a way to manage access to areas of the site to a group of users who have been
assigned a specific group. For easier maintenance than to only manage individual users.

» Data Sources are the data CSV files that have been uploaded to the site by users or admin, and
they be fully managed on the admin page by the superuser admin as well.

* Pretrained Models are the Machine Learning models the users have saved into the prediction
area on the site.

*  Users are exactly what it sounds like and here the admin super user can manage all aspects of
them.
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Change workspace

GPTest

HISTORY VIEW ON SITE »

Name: GPTest

Enter the name of the resource

Owner: micke. kuwahara@gmail.com

Description:

Enter a brief description of the resource

Accessibility: Private

Shared users: Available shared users @

Chosen shared users @ +
Q, | Filter
AnonymousUser L
micke.kuwahara@gmail.com
micke.kuwahara@hotmail.com

micke kuwahara@sci.hokudai.ac.|p
thetruemrwalker@gmail.com

[+

Choose all & @ Remove all
Held down "Contrel”, or "Command” on a Mac, to select more than one,

Shared groups: Available shared groups @

Chosen shared groups @ *
Q, | Filter

~

[+

Choose all @

@ Remove all
Hold down “Control”, or “Command” on a Mac, to select more than one.

Contents: {

“colorTags™ [],
"dataSources" {
“isFetching": false,
“itemms": [
{

id": "0710f1ch-787e-4cf4-a750-7f6e3f422612”,
"name”: "Fernando RF Prediction Data”,
"owner’: 2,

"description’

<

Y

Figure 6: Data Editing in the Django Admin page is easy and straight forward.

10
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The rest of the CADS Django Administration page should be more or less obvious, but if there are any
questions beyond this manual, please just Google Django Admin for more details.

Summary

We wish that this manual have told you everything you need to know about how to setup, configure and
maintain your own local or public CADS Server. Feel free to return here whenever your memory fails
you on what to do and when.

Also, please read our other detailed manuals on how to use CADS in general terms, our manual on how
to use each individual Analysis components currently available and/or our development manual on how
to code and develop new CADS components.

Congratulations on your newly gained status as a ‘CADS-Server-Master’. Now it is time to do some
serious R&D. Enjoy!

11
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