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Do you use research software?
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Do you develop research software?
(382 responses)
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Do you feel you have received sufficient
training to develop reliable software?
(103 responses)
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31%
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%) A Scientist's Nightmare: Software Problem Leads to Five Retractions

Greg Miller
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We need research software to be:
e Correct tested, testable
e Understandable transparency, sustainability
e Reproducible research methods & ethics
e (Re)Usable (unlocking knowledge)

e Easyto change (new knowledge!)

Why is this so hard?
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e Build quality software - as part of research
projects

e Help researchers:
o Learn computing skills
o Establish good practices
o Navigate computing and data infrastructure

Photo by Goutam1962, under CC-BY
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For RSEs For Research For Researchers

Projects
=> Help, support and

-> Stable careers _ :
>  Peer support -> Fragtlonal support N mentormg. .
>  Recognition & > FIeX|bI.e access to Formal trglnlng
reward expertise -> Reproducible
> Professional - Access to niche process and best
skills practice

development , ,
->  Skill sharing

between projects
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Some projects we've been involved with

1. Accelerating software using Graphical Processing Units (GPUs)
o Rob Chisholm

2. Epidemiological modelling software
o Bob Turner

3. Machine Learning and Al
o  Twin Karamkharm

4. Impact from software
o  Will Furnass (in place of David Wilby)
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Improving Performance using GPUs

For tumor mOde”ing Technical Partners
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What were the impacts?

Time

s): 285

(hour
Cell count: 382
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Home Fellows Events Grants, Schemes & Awards Topics & policy Journals Collections About H OW COu |d We hel p?

THE ROYAL SOCIETY

Rapid Assistance in Modelling the Pandemic: RAMP

Fellows of the Royal Society
Coronavirus COVID-19.

ScRe

Available data

¢ i SCRC docs Q search SCRC docs

Data Sources and Products

Who are we?
Model Parameters
The Royal Society has used its

pandemic and guide the UK’s 1 The Scollish COVID-19 Response Consorlium is formed of dozens ol individuals from over 30
brought modelling expertise fr¢ SCRC data pipeline academic and commercial organisations.
already working on Coronaviru Data Registry
) Researchers in these organisations jointly responded to a call by the Royal Society to develop more

An initial call for volunteers led Julia epidemiological models of COVID-19 spread - RAPID ASSISTANCE IN MODELLING THE PANDEMIC:

R » RAMP - in order to develop a more robust and clearer understanding of the impacts of different exit A wom_n
RAMP is designed to; provide ¢ Python » strategies from lockdown. Scientists from several other organisations across the UK and abroad
used to inform the work of the have now joined the consortium to provide additional expertise in specific areas. TOP 100
apply knowledge from related | Research
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NEWS WEBSITE OF THE YEAR

E[]t El‘ll‘grﬂph Coronavirus News Politics Sport Business Money Opinion Tech Life Style Travel Culture

Gadgets ~ Innovation v Bigtech~ Start-ups~ Politicsoftech~ Gaming v

% COMMENT

Neil Ferguson's Imperial model could be the
most devastating software mistake of all time

The boss of a top software firm asks why the Government failed to get a second opinion
from a computer scientist

DAVID RICHARDS AND KONSTANTIN BOUDNIK nature > news > article a natureresearch journal
16 May 2020 - 1:22pm
=] pature L &
Search Login

NEWS - 08 JUNE 2020

Critiqued coronavirus simulation gets
thumbs up from code-checking efforts

Influential model judged reproducible — although software engineers called its
code 'horrible’ and 'abuggy mess'.

Dalmeet Singh Chawla
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What were the impacts?

SCRC Software checklist

This checklist has been developed by the Scottish Covid-19 Response Consortium and has been used to assess the software engineering
aspects of "model readiness” for our six epidemiological models. This is intended to be part of a broader scheme to evaluate and describe
suitability of model results to be used in decision making so this checklist covers only the software implementation and assumes that other
documents cover questions about model validation, quality of science, data provenance and quality and policy readiness.

Software Details

Model / software name

A WORLD

7 pieces of modelling software; rapid reproducible data pipeline; follow on grant TOP 100
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Machine Learning (ML) and Deep Learning (DL)

e Statistical models that learns from data.
e DL is a sub-category of Machine Learning that uses ‘deep’ Neural Networks.
e Has huge impacts across most fields in industry and academia.
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Algorithms and Data Collection,
Workflow Curation and Pipelining

Training, consultancy, development
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Computation Resource

Hardware consultancy,
HPC support &
on-boarding
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: RAM & .
The = Table of contents X + Code + Text # Copy to Drive v Disk mmm v 2 Editing A
University the data is in the correct format and we're ready to build and train the network.
Of Q Copyright 2018 The TensorFlow Authors.
Licensed under the Apache License, 9 1t.figure(figsize=(10,10
Shefﬁeld' <> Version 2.0 (the "License”); =L E =9 9 {tio { )
MIT License for (image, label) in test dataset.take(25):
o image = image.numpy().reshape((28,28))
Lab 03: Image Classification with plt.subplot(5,5,i+1)
Convolutional Neural Networks plt.xticks([])

] [} :
U Install and import dependencies plt.yticks([])
r I I I I I l plt.grid(False)
L ] Import the Fashion MNIST dataset plt.imshow(image, cmap=plt.cm.binary)

plt.xlabel(class_names[label])

e Introduction to Deep Learning e

Build the model

(@) 1—day WorkShOp W|th Google Colab Exercise 3.1 Setup the layers

Exercise 3.1 Solution

o Practical labs using Tensorflow Blrcae 5 2 ool oo T‘“‘
Ke raS E/Teécwlsfe 3.3 Train the model with
o Available in Python and R Exercie 3.3 Solution i mir 1E- =

Exercise 3.4 Evaluate accuracy with
Model.evaluate

b
L

Ankle boot Sneaker Sandal

Exercise 3.2 Solution

a

Exercise 3.4 Solution

Pullover Dress Ankle boot

Tshirt/top

Exercise 3.5
Exercise 3.6 - CIFAR-10 Dataset with CNNs i &
Exercise 3.6 Solution il

Make predictions and explore

B

Tshirt/top Sneaker Sneaker Pullover Pullover
Notice

o I

Tshirt/top

Coat Coat Pullover
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ML & DL: Projects

e Rumour Veracity - DL-based service for

classifying tweet misinformation and stance
o Development and deployment of service
o  Twitter rumour veracity classification model
implemented in PyTorch
o Model-retraining infrastructure

GATE Tweet Verifier

Twitter Rumour Verifier

Results
Tweet

Iran attacks US
troops in Iraq

Replies

User profile

e

)

Replies Histogram

External Links
In Tweet
&

© o o o

In Replies
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ML & DL: HPC Support Tier @ HPC

e Computing resource consultation

. N8 CIR
o User onboarding PN

Software Support Computationally Intensive Research

O
o  Technical consultation B E D E
o Associated systems:

m Sheffield
e ShARC
e Bessemer
m Tier-2
e JADE
e JADE I

e Bede
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Research Software Impact Enhancement

E.g.

B

researCh sg““g : Packaging/containerising

SRy Streamlining code - readability,

— ewdencelm c collaboration, usage
p e Web apps & APlIs
pabhways B 2. e Measuring software usage & impact
e and more!
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Case Study: Impact Enhancement

ML-based Elasticsearch
classifier Instance

\ "

Datab Python web

atabase — app —

Social

Media

Analytics

Services e [ prmm— ———) e

https://firstdraftnews.org/long-form-article/data-deficits/
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Partnerships and sustainability

Shorter-term <& s Longer-term
(days); (months/years);
Responsive | 11O R&l Support team Embedded
support collaboration in
Research Software Engineering team RIRIECS
A WORLD

RSE team not an island: work with ITS R&I, Library, Bioinformatics Core, etc. m‘l; RléloT(Y)



The
University

™ Sheffield.

What we can offer

e Collaboration (Projects)
o RSEs working as part of grant-funded projects (%FTE or per day)
o Pre-award consultation required
o Some support for post award projects
e Education (collaborative support co-run with ITS R&I)
o Training, mentoring and training development
o Free Code Clinics: consultation service
e Community (for RSEs and Research Developers)

o LunchBytes: monthly series of talks from the research community on research software, data
and infrastructure.
o Collaborative coding events e.g. ReproHacks, GPU Hackathon, Hacktoberfest AWORLD

o Mailinglist, Newsletter and blog TOP 100
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Getting in touch

rse@sheffield.ac.uk | @RSE_Sheffield | https://rse.shef.ac.uk

Q&A

Jamboard: http://bit.Iy/RSE2021QA

TOP 100

UNIVERSITY


mailto:rse@sheffield.ac.uk
https://twitter.com/rse_sheffield
https://rse.shef.ac.uk
http://bit.ly/RSE2021QA

