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Noteable

A cloud computational notebook service

Guy Stevenson, Sales Manager, EDINA
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EDINA

EDINA at The University of Edinburgh, renowned trusted online service
provider with 20+ years experience delivering online services at scale

Deliver portfolio of online services to over 5000 customers
Best practice ITIL service delivery

Regulatory best practice - GDPR and Digital Accessibility
Help Desk Mon-Fri 9-5

99.99% service uptime

Team of software developers and service delivery staff
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What is Noteable?

 Noteable is a managed, cloud-based computational notebook
service developed by EDINA at the University of Edinburgh

* Designed with input from learning technologists and lecturers to
support the teaching of coding

 Provides access to several different computational notebook

 Guaranteed consistent coding environment for all users
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Noteable features

Seven notebook types

 Python, R with stan, R Studio, SageMath, Geospatial, Chemistry,
Machine Learning

Pre installed, managed and maintained libraries within each notebook
Full VLE integration, accessed via courses defined within your VLE

Features to assist teaching: collaborative coding, multiple markers,
assignment setting, autograding

10GB permanent storage and 4GB of RAM for every user
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Python notebook

Standard Notebook is the default python 3 notebook, with a wide selection of libraries includes.
* Based on the jupyter/minimal-notebook image.

« Includes nbgrader and +GitRepo tools for document sharing.

¢ Provide rubberband, exercise, and exercise-2 extensions. Note these are not related to nbgrader in any way.

e Data Access libraries: beautifulsoup4, dill, gitdb2, libxml2, Ixml, mysgl-connector-python, openpyxl, protobuf, pyxlIsb, sglalchemy, sqlite,
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Support materials

Teaching Guides and Templates

Tutorials

Tutorial-style notebooks of libraries which could be useful
for academics when writing worksheets and assignments.

Templates

Template-style notebooks which can be used as a basis
when creating assignments for courses.

Quick Reference Guides

Quick guides for Markdown and Assignments.

Videos

A small selection of videos about Noteable, Jupyter
Notebooks, or the nbgrader assignments system.

= An introduction to Noteable documentation - Guides,
Exemplars and Teaching Documentation

« Example of uses for Jupyter Notebooks - Exploring
Medical Data with Python

» Example of uses for Jupyter Notebooks - Folium
notebook & visualisation of COVID-19 data

« A student guide to Noteable - fetching & submitting
assignments

» User Insights - The Advantages of Noteable

Notebook Exemplars

Links to exemplar notebooks that use different libraries
pre-installed in Noteable, which can be used as templates
or inspiration for your own pieces of code.

Geospatial Notebooks

Exemplar notebooks and tutorials using python geospatial
libraries pre-installed in the Geospatial Notebook.

Machine Learning Notebooks

Exemplar notebooks and tutorials using python libraries
pre-installed in the Standard Notebook.

Statistics with R Notebooks

Exemplar notebooks and tuterials using R libraries for
statistical analysis pre-installed in the R with Stan
Notebook.

Policy Documents
Accessibility

The accessibility statement for Noteable
Cookies policy
he Noteable cookie policy statement
Data Retention
he Noteable data retention policy
Privacy notice

The Noteable privacy statement
Service Updates
ecord of significant changes to the Noteable service
Usage Policy

The service-usage policy for Noteable

THE UNIVERSITY
of EDINBURGH

Documentation for the Noteable Service

Usage Guides

An introduction to Notebooks

A general guide to what computational notebooks are,
how to use one, what tools and things are available, and
how they work in Noteable.

Student Guide to Assignments

Some course assessment work may be done through
"Assignments" in Noteable.

This is what you, as a student, need to know.

Instructor Guide to Assignments

Computation "Assignments" can be a good way to
confirm a student's understanding of course-work.

This guide will help you undertand what the system in
Noteable can (and cannot) do, how to work with it, and
some thoughts on how to write assignments.

The core nbgrader documentation is also a good source
of material on working with assignments (caveat: It has a
slightly different set of assumptions about the working
environment).
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Frequently Asked Questions

The FAQ page has a collection of questions that often get
asked.

Notebook Descriptions

We have descriptions of each of our Notebook Servers,
which will give the users of Noteable an idea of what
libraries and extensions are installed in each of them.

This is not a comprehensive list, however it does list the
libraries and extensions we have specifically chosen to
install.

Hover over the library name for a brief description of that
library, and the version installed. Each library should also
link to the documentation for that library.
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Status page
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 Publicly available

* Provides
C O n f I d e n C e r e Uptime over the past 90 days. View historical uptime.

service availabilit Wabelt Accecs
y IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘llIII_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Notebook Launch Page Operational

99.87 % uptime

Autograding Operational
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Noteable growth

« UoE +10,000 users from over 50 courses in more than 10 subject areas
10 other Russell Group universities
« 2 Top European universities

 Noteable user group representatives from across our customer base
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Purchase via Chest

« Standard licence
agreement

* Per seat pricing

« Single/multi year
options

* Enterprise pricing

 THE UNIVERSITY
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Home Agreements Events Announcements .

Noteable

Available to purchase until 29/11/2023

Noteable is a cloud-based computational notebook service developed by EDINA at the University of Edinburgh,
that provides access to the most commonly used computational notebooks including Python and R. Notebooks
available within Noteable come with a large number of libraries and extensions already set up. Noteable comes
with an auto-grading feature enabling teachers to set assignments for a class of learners with defined rules
around automated marking of the code that the learner has written. An excellent way to quickly mark
assessments.
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Noteable onboarding

« Q&A sessions with your interested colleagues — pre and post
subscription

 Qur technical team work with your VLE administrators to set up
connectivity via LTI

 Webinars with guest champion users
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Testimonials

“We are teaching different skills to what we are accustomed to. With Noteable, we have
been able to discover the new experience of coding in Law. Thanks to Noteable we can
teach how computers reason and what computational thinking is about”

“This term we have really been taking things week by week, both learning to teach the
Python language and to teach remotely. This was a completely new experience and the
prospect of teaching coding was made significantly easier with the Noteable platform. The
new ways of reasoning and thinking that have been enabled with Noteable is giving
positively different, relevant perspectives to students.”

Lecturer in Law, NI Russell Group University
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Testimonials

“Students find it easy to get started with Noteable. For novice coders it is a lot less intimidating than
using, for example, an IDE. With everything being in the browser, time is saved, ease of use is
increased and coding is made more accessible.”

Senior Lecturer in Geography, London-based Russell Group University

“We’ve had a number of new staff teach assignments with both coding exercises and mathematical
problems on one platform. There are increasing demands for skills related to mathematical computing
and having an integrated platform for this has enabled us to save a lot of time during workshops and
tutorials by having students launch Noteable directly through the Virtual Learning Environment”

Lecturer in Mathematics, Scottish Russell Group University
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NOTEABLE IN
ACTION

Noteable’

DR STUART KING
S.King@ed.ac.uk THE UNIVERSITY

(READER IN APPLIED MATHEMATICS) of EDINBURGH



mailto:S.King@ed.ac.uk

A quick
introduction to
me...

My PhD was in applied maths (with lots of
coding afterwards as a postdoc)

Started using python in 2007, before that
Fortran, Maple, Matlab, Java, javascript,
shellscripting, ..., pascal, ..., basic

Have been at University of Edinburgh as a
Lecturer since 2015 and then Reader

| was Director of Teaching for 4 years and
was involved in a review of our coding
curriculum in Maths

Before that was involved in restructuring
teaching coding to maths students in St
Andrews

More recently | have been teaching
interdisciplinary MSc students from across
arts/lhumanities/sciences coding



What | planto
talk about

Experiences in teaching coding to maths
students in Maple and Java and the
transition to python and Noteable

Some of the discussions we had and the
benefits we observed

What the key features are in Noteable that
help course delivery

Experiences with teaching interdisciplinary
students often with no previous coding
experience

Running assessments using notebooks, and
also with nbgrader



Pre-Noteable

I arrived in UoE having transitioned St Andrews Maths
programming over to python using anaconda but not
notebooks

UoE split between Maple for UG students and Java for Finance
and OR MSc students
Maple

* Proprietary, maths focused (weak as a ‘transferrable’
language)

* Didn'tinvolve ‘proper’ programming

* Usingthe Eclipse IDE, so open, but somewhat
challenging for a beginner

* Focused at quite low-level algorithmic work, disconnect
from dissertations

* Good marketable language to learn
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Pre-Noteable

* Issues were many:

Biggest issue is wide range of ability, and keeping the
lower experience end of the class engaged is probably
the more challenging problem

Hard to do installs on students’ machines (keyboard
sometimes set to other language) — support was
challenging

On our machines, students found file management
clunky

We had to keep a computer lab, and student access was
time limited

Coding often focused at too high/low level — wasn't
really focused on the sorts of code most of us were
writing for research

Had to run a mid-term which worked poorly and was
inauthentic

¥ @35_Chessboard.java

Sepno )

Print
import java.util.Scanner;

/** Class Chessboard: Solution to tutorial question 3.5

Given the name of a square on the chessboard in chess notation
(i.e. 'a2' or 'f6') say if this is a black or white square
Note that 'al' is a black square

@author Andreas Grothey

* @version 11/2012

'

class Q35_Chessboard {

public static void main(String[] args) {
Scanner sc = new Scanner(System.in);

System.out.println("Which square (i.e f6) 7");
String square = sc.next();

// break the string up into two characters

char cl, c2;

cl = square.charAt(@); // this is a letter representing a row
c2 = square.charAt(l); // this is a digit representing a column

// work out how many squares vertically and horizontally this square is
// removed from 'al’

int diffrow, diffcol;

diffcol = cl-'a'; //this is surprising, but works! why?

diffrow = c2-1;

if ((diffcol+diffrow)%2==0){
System.out.println("This is a white square");
}else{
System.out.println("This is a black square");




What we found with use of Noteable

“~ Jupyter An introduction to Pandas Last Checkpoint: 25/01/2022 (autosaved) A
File Edit View Insert Cell Kernel Widgets Help | Python 3 (ipykernel) O
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No installs! Any machine

IDEs can be off-putting to beginners as they look formidable and
feature-rich; notebooks soften the blow with code and text inline

Easier to interleave explanations and have error producing code
explained in one document.

Provided code actually gets opened and run!

Easier to scaffold students through from basic material - meant we

An introduction to Pandas

pandas is a module which allows the construction of a dataframe, this is an object to store data that looks a little like a spreadsheet (the data is indexed
principally by a column name and row name/number). It also includes functions designed to make working with this structured or tabular data fast and
easy.

Again, the website for Pandas is good and contains the main set of documentation. It is a harder module to and the ion on the
website is more dense to read. Here is the main website.

* The main documentation for Pandas is here.

* There is a quick introduction to Pandas here

* There is a fantastic tutorial (also in Jupyter) here (under Lessons for New Pandas Users). This is well worth working through a little if you want a longer
introduction to the basic concepts in Pandas.

Here are some basic examples to getting started with pandas, the datasets we use need to be copied into the same location as this notebook in order to
use them in our code.

In [1]: # Common pandas import statement
. . import pandas as pd
actually asked harder questions in the assessment
Next we will look at a dataset containing some information about recent oil reserves possessed by several different countries. Pandas allows us to read this
data into a dataframe and then to extract various aspects of it.
Far easier to link in documentation live (fits well with the open-
In [2]: # Use the read_csv method to make a dataframe from

source approach typical in python)

# the csv file:

A = pd.read_csv('oil_reserve_data.csv')

# We can look at what the dataframe contains

# note it looks a little like a spreadsheet view of the data

. . . rint(A)
| Spent almOSt no tlme On teCh SUppOrt, bUt more tlme On teaChIng Er;’;;(};;;;;;‘;m the various names indexing our data — we can pull the

coding concepts — discussions also seemed to get more detailed

# different columns by using these names:
print(A.keys() [1])

print('-—— )
and further # Let's pull the data from a particular column by referring to it
# by name:
print(A['Germany'])
print('—— )

Students use their own machine more —to the extent we have
flipped over to a ‘bring your own device’ model and the computer
lab has been repurposed to a general teaching room

# We can also slice a row from our data - here we take the second row by number
# (numerical index starts counting from 0):

print(A.iloc[1])

print('-——— £))

# Note this returns the value indexed by each column name.

# We can also grab a column by number - here is the second column:
print(A.iloc[0:3,1])



Noteable key features

* Cloud-based

Here is the link to the online notebook service for python. You should start a 'Standard Notebook'.

To access the notebooks for the workshop you need to download them to your machine and choose the upload button within Jupyter to upload the workbook to the service. The Jupyter page just operates withir

* Notebook format for R and python (particularly
key from my perspective) @) cotaons

This is the link for the CodeRunner quizzes.

* LTllink to ourVLE, so click straight through for A
students " Attached Files: [3 Workshop 1.ipynb & (12.585 K8)

To do in week 1:

« Work through the notebook attached - using Jupyter, either through the online service or locally on your PC.
« Answer the CodeRunner questions for week 1.
« Make sure you have tried out the various pieces of software we are using - particularly try out Spyder.

* Nbgrader implemented, integration with git

. L. ‘ﬁ Workshop 2
* Consistent module provision (but can always do a T it Qg O

To doin week 2:

I | n Sta | I * Work through the notebook attached
o Answer the CodeRunner questions for this week.

* Low barrier of entry for students to get things g

done — particularly key for students with low/no Hine

K8)
. d Ll " To do in week 3:
prior coding experience - Workough e notebosk sacnes
* Answer the CodeRunner questions for this week.

* We did consider: RStudio Cloud, Google colab,
Cocalc and do still use VSCode in some courses



Interdisciplinary teaching

Over the last few years | have been teaching students on an
interdisciplinary MSc

Intro data science, data visualization, and ‘Text Remix’ - a
programming and creative writing mix!

Noteable is essential for this audience — low barrier of entry, clear
language and literate notebook style, powerful enough to get to
problems they care about

We take students through interacting with their online space, how
to upload/download code/data/images, how to collaborate

The Noteable platform has allowed each course to have a
consistent working environment with coherent module set (spacy
for NLP, Sklearn for ML, and seaborn/Altair for visualization)

We have used pip installs for some more obscure things (eg
wordtree), but these lines can just be given knowing they will work
on the platform

Some of the assessments have involved student-created
notebooks

: chartl = alt.Chart(energy).mark
T

OB 2 % PRn B C » Makdow : m  C ® M O nbaf Memory cPU Disk

LasTy tne VISUAISAUON We are repICaling Nas NO 1gena WItn TIeIa NAMeS ana COIOFS NISTea, Tney JUST refy on ne MOUSE NOVEr INTeracton INStead. ror s
spiit type of visualisation this might be a bit easier, and | would like to copy that feature, so for both color definitions with my two charts | will set
legend=None which just turns off the legend being produced

So at the end here is what we get

(radius=100) .encode(
theta=alt.Theta('Over ntage:Q'
color=alt.Color('E

one, scale=alt.Scale(scheme="purpleorange')),

tooltip=['Energy t ted_value:Q', ‘Overall_Percentage:Q']

) .transform_aggregate(
Overall_Percentage="sum ’
Overall_generated_value='sum(Generated value)',
groupby=['Energy type']

chart2 = alt.Chart(energy).mark_arc(innerRadius=58, radius=100) .encode(
theta=alt.Theta('P )
color=alt.Color('F
order=alt.Order('E
tooltip=['Fuel’, ‘Gene

gend=None) ,

chartl+chart2

| Tded
i

I'm now pretty happy with that, it isn't identical to the one in the original webpage, but it is close and overall copies the things | think are most compelling
from that dashboard visualisation within our altair framework.

We've also seen some things about ordering fields, making interactions, and aggregation of our data in altair.



Interdisciplinary teaching

One feature of the text course was embedding use of ChatGPT —
this was done through the API for OpenAl (although through a
proxy server) — all worked through in Noteable

*  Worked seamlessly — just talked students through getting a
key and putting it in a file in the right place

* Students informed of things they were supposed to edit and
parts they were not

* Overall, the APl interface was clearer to them than |
expected

Students are endlessly creative with using the tech — Haiku from
song lyrics, virtual fortune teller, 3d printed Airbnb density in
Edinburgh, analysing global forest watch data, educational
attainment in UK schools from PISA data, visualizing UFO
sightings data

For the data science course, we set ourselves the ambitious goal of
getting to talk about some machine learning

For data visualization we introduced three different pieces of
software, python being one of them

Piece 3 — Baseline
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Assessments and nbgrader

* lusedto ask studentsin maths for code and a written report,
a notebook just brings those together more easily

lines[6@:11493] if not line=='

* Group project work let them tackle a more interesting
problem, and to just get further with a maths problem rather
than a coding one

* We have encouraged students towards real world data and so
quite a lot of the courses have elements of data cleaning and

prepping

e ChatGPT use in the text course worked well with students
using LLMs to fill in gaps (eg final project finding recipes with
key ingredients, LLM to convert to gluten free etc)

* Students have been exposed to much more genuine uses of
code — material that is much closer to (and enabling for)
dissertation/project work




Assessments and nbgrader

In the data science course we used nbgrader for a chunk
of the assessments

This combined some questions that were hand marked
with some automarking

This works really well, but you have to be really clear
with students what is happening and why some code
cells should be unchanged etc

The gain is that you can test various right/wrong things
in a lightweight way and lower the marking cost

The entirety works through push/pulls in the system at
set times, and so for us that means compiling the marks
and publishing them on the VLE

Always a few submissions to pick up separately due to
special arrangements if you allow any late submissions

~ Jupyter

Files Runnin g Formgrader Assignments

Released, downloaded, and submitted assignments for course: | Is_EFIE11025_EFIE11026_2023_24 ~

Released assignments
Assignment_1

Assignment_2

Assignment_3
Extended_deadline_(Assignment_1)
Extended_deadline_Assignment_2

Extended_deadline_Assignment_3

Downloaded assignments

There are no downloaded assignments.

Submitted assignments

There are no submitted assignments.

Due Date Status Edit Generate
2023-10-12 12:10:00 UTC ol < =
2023-11-02 12:10:00 UTC 4 ~=
2023-11-16 12:00:00 UTC 4 =
2023-10-19 12:10:00 UTC 4 =
2023-11-09 12:10:00 UTC 4 =
2023-11-09 12:10:00 UTC 4 ~=
2023-11-23 12:10:00 UTC "4 =

Is_EFIE11025_EFIE11026_2023_24
Is_EFIE11025_EFIE11026_2023_24
Is_EFIE11025_EFIE11026_2023_24
Is_EFIE11025_EFIE11026_2023_24
Is_EFIE11025_EFIE11026_2023_24

Is_EFIE11025_EFIE11026_2023_24
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Quick summary

* Noteable allows course lecturer to get away from tech support and focus
on the material

* Itis excellent at providing a low barrier of entry, which is essential for
approaching coding to students with lower technical experience

* Notebooks encourage a literate style which suits beginners particularly
well

* It provides a consistent interface with reliable module availability

* Consistent good feedback from students regarding Noteable, and often
surprise at ease of use
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