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Data Science Accelerator
Level 2: Power-up or reboot?

Today’s objectives:

1) What happened since
eResearch2020

2) Review progress
3) Look forward to 2021
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[ his series of vignettes about cities

and city planning was provided by
Richard Bartlerr, AIA, Architect.

Spread throughout the manual, they
give a historical and humanistic
perspective to planning that you may
wish to incorporate into your city

designs.

Cities are for people: a place for their hopes and dreams, their work
and play, their homes and homes for their children. Cities are alive and
have personalities, each different from all others and
each in constant change. A living organism made up of
its collective inhabitants, a city is many things, but it is
above all a storehouse of human characteristics. I

Page 6 _ SimCity 2000 — Tutorial _
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eResearch NZ 2021
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Level Up

* Increasing speed, aqility, scale and collaboration
* Future proofing

* Value and importance of skills training, professional development and mentoring

=/S/R

Science for Communities



ealing With
Jisaster

Science for Communities




Begling NiM
Disaster
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What’s a data science accelerator?

A data science project that tackles a business problem

Access to required data

Participant able to commit 1 day per week [3 months | 15 weeks] to the project
Support from line manager and senior manager

Coding experience is useful but not essential.
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After eResearch 2020...

Number of 4
projects

Participants 6

Mentors 4 (of which 1 was 7 (of which 2 acted
also a as participant +
participant) mentor)
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Planning Vs Reality

23/04/
17/02/2020

project kick-off

17/02/2020 - 23/04/2020

Data modelling/database setup

1/03/2020 1/04/2020

17/02/2020

17/02/2020 - 23/03 /2020

4/04/2020 - 2/(?"2020
End user requirement gathering

BIGSdb config/
sewp

2020

running database

D

1/05/2020

1/03/2020

24/04/2020 - 28/05/2020
reporting prototype

28/05/2020 11/06/2020
Wrap up project Graduation

D

1/06/2020
11/06/202C

15/05/2020-11/06/2020
Resume data modeling

1/04/2020 S 1/05/2020 S 1/06/2020
17/02/2020 s _
-7 S 11/06/2020
s 4/04/2020 - 2/05/2020 16/04/2020 - 14/05 /2020 -
~ -~

5 CoVID19 metadatafor nextstrain e

Nextstrain COVID-19 Data Integration and automation

B.l. Data Integration

Upload CSV

WY ELIVEY
Creation of
CSV files

SQL Server
WGS
Database

=/S/R

NextStrain Metadata TAB file Seienes Tor Bomuies

Spin-off Project During Lockdown (Nextstrain COVID-19 Metadata)

Genomic epidemiology of novel coronavirus - Oceania-focused subsampling
. Maintained by the Nextstrain team. Enabled by data from ([

Showing 901 of 2354 genomes sampled between Jan 2020 and May 2020. Filtered to x Oceania (901

Oceania (901

Phylogeny
Admin Division A
B i Morthern Territory :

B scuthen MNew South Wales = 3 *
B iscentral B westernAustralia - % <
Wl Combinedwelingto [l Victoria ————
| e

W waicarapa

W eavot Plenty

[l Counties Manukau
B canterbury

[l teizon Mariborough
B wsitemata

B Austratia

Transmissions RESET 200M

B scuth Australia
B Queensiand
|
19A 198} —- e
<3 2020-Jan-01 2020-Jan-29 2020-Fed-26 2020-Mar-25 2020-Apr-22 2020-May-20 M
Date Laafiet | © Maptex © OpanStreethiap Improve this map
Diversity

ENTROPY EVENTS AA NT
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Jing Wang + Hermes Perez

o2
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A Unified Reporting Dashboard for ESR Microbial Whole Genome Sequencing Results Scie
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https://tfs.esr.cri.nz/tfs/Science/GenomicsIntegration/_wiki/wikis/GenomicsIntegration.wiki?wikiVersion=GBwikiMaster&pageId=95&pagePath=%2FMicrobial%20Pathogen%20Whole%20Genome%20Sequencing%20Data%20Model

Powering on through lockdown

O
‘-:“‘J:n
i
£
sabed (2 -

. ] ToxQC Wiki

n Wikis
More

/e Follow O £ FEditin Repos

g O

Revisions
Febll " REAPE | ELE] TP £

Fugrenorpriree 3

S dard
Stanclerd y Clokazsre ?

Sandard y | Olubasars 1

Standerd Clakasam 3 A0yIEIaEEaNTESEE

Saandard Q l'.'.‘-l:‘;l':.l.-f—l‘."b B4R

Standard ALETAEETEIE 155

franderd (023410082 38510 02.341008338510

738 361ITEIER
aund a solution using “getpass"

de. Not very secure! We f

Richard pointed qut an issue with having our cerver conection password as plain test in our co

package.

Day 4/5®

Lockdown Sucks:
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Automating

Foodborne Disease Data

Consolidation

Data Accelerator Project by

Beverley Horn, Isabelle Pattis, Bridget Armstrong

Creating a quality report for the Health of New Zealand

The Products

Table 11. Details of Campylobacter spp. outbreaks, 2019

Suspected . . » 18000 -
Month = Exposure Settin: Preparation Settin
16000 4
MidCentral Mar Rawmilk Camp Farm lﬂ: 3P
South Apr Raw milk Home Home |2c ° 14000 1
c
ToiTeOra Jul Re-heated rice | Long term care facility Long term care fadlity 'ZC '.g 12000
| o
Toi Te Ora Aug Raw Milk Other food outlet Farm |3C £ 10000 A
=]
Regional Aug Unknown Restaurant/cafe/bakery Restaurant/cafe/bakery ’3(: f
© 8000 4
Auckland Sep Unknown |1C1P 4
T -
Hot and cold § 6000 A
g z
h
» chicken megls, ‘ ) 4000 4
Waikato Dec food also being | Prison Prison 4C s8pP
hoarded in 2000 4
rooms
| 0 ' v r v + T - - - + T <
kn R k |
Auckland Dec Unknown estauranticafe/bakery |3¢ P QQ"' Q@ Q@ Q@ §§° o@ Q@ QQOJ Q\Q & Q\,L Q':’ 0\5 g\b g\b Q\\ Q\% ®
PHU = Public health unit, MidCentral: MidCentral Public Hesith Service, South: Public Health South, Toi Te Ora: Toi Te Ora - Public L L U L L L L S

Heslth, Regional: Regionsl Public Health, Audland: Auckland Regional Public Health Service, W siksto: Populstion Health Service

Waiksto, C: confrmed, P: probable

The Plan

EpiSurv database
Automate data summary

Automate report elements
* Tables
* Figures
* Text

Create Foodborne Disease Report

EpiSurv Data H

Reusable code to summarise data

Reusable code for tables, figures, and text

Outbreaks reported as caused by Campylobacter spp.

In 2019, eight (40.0%) of the outbreaks caused by Campylobacter spp. and 81 (51.9%) of the
associated cases were reported as foodborne (Table 10). There were three hospitalisations due
to a foodborne Campylobacter spp. associated outbreak. An outbreak is classed as foodborne ir
this report if food was recorded as one of the likely modes of transmission applicable to the
outbreak. It is important to note that a single outbreak may have multiple pathogens, modes of
transmission, settings where exposure occurred, or settings where preparation of food was
conducted. Campylobacter outbreaks accounted for 4.0% (20/499) of all enteric outbreaks and
2.0% (156/7824) of all associated cases reported in 2019.

Report year

Beverley Horn + Isabelle Pattis + Bridget Armstrong

Automating Foodborne lliness Data Consolidation

New Skills

¢ TFS

e Algorithms

* R, functions, package dev

* Formal function testing

e Data checks

e Teams collaboration

e Familiarity with common databases

 Flextables
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https://teams.microsoft.com/l/channel/19%3a7412a09e0a8441da9df082673d182398%40thread.tacv2/Foodborne%2520Ilness%2520Reporting?groupId=7f26b103-7ec0-48a2-af67-3c6fe5a32166&tenantId=1aa55b22-5f22-4505-bad3-bafb5f7a34cd

sE/SC/R Instruments Collecting Data =/S/R Spreadsheets We Use Currently =/S/R Our Journey E/S/R
IVI A P E * R programming
* Collaboration
» Handling Data
Making Assurance Pretty and Easy
Project Goals e > =
= ] - TOF By Date or Batch Select Transitions Select ¥ Variable Select a Trend type
Saving Everyone's Time | [ome 2 1 [um .
+ Copying to spreadsheets alone cost around 30 min a day. S = s
‘I\I [ &MaM-D3
* Finding data in too many different spreadsheets takes time. ® s i D e
il S
- Review multiple spreadsheets take time. =;;I. I m | S
. Il " Il ] ‘I: ‘-.l‘.‘l<l‘ o EWED;E%'"' 0 z:obazam
Reducing Rates of Error iR aﬁ_ ot ndll e, S | OO
Dcode\'ne
J science / ToxQC / Overview / Wiki O) Bt
Copy and paste errors e | S
* Incorrect naming V.Viki T T Y ou
.. Tom Sheehan 28/11/2020 Revisions % Follow 0 ¢ Editin Repos More - ; : @ orcRooa
« Transcription error “ 0w
- = DQATOFLDWR
Making the Job Easier Do

- Easy data upload
« One-stop shop for many tasks
« User Friendly environment

Tom Sheehan + Andrew Murray

Making QA Pretty and Easy

Day 1@

m>a4aDPaAD -

Got the Wiki and repo up and running in Azure today and all systems are ready to go!

Me and Joep had a good chat about the migration of data and the user output might look like.

We managed to get ourselves a brand new SQL database set up on the server to work with and I'm looking forward to sinking my teeth into it @

=/S/R
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https://tfs.esr.cri.nz/tfs/Science/ToxQC/_wiki/wikis/ToxQC%20Wiki?wikiVersion=GBmaster&pagePath=%2FWiki&pageId=118
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relations
/
Non-human Saimg
for potential link disca
re samples

The process

Standardization

My B8 ;

Penelope Hancock

CLEANING IN
PROGRESS

Deduplication

Mentors:
Tim Wood & Ben Waite

What can be done

=/S/R
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The process .

+ PDF or Word extracts

phancock/Domnloads/Plots%20(3).pdf

CLEANING IN =
PROGRESS

L.-nl-:li.“l

Serotype

Salmonella Brandenburg b ,

Penelope Hancock

clinical < rbind(CliESRIab, CLLSTAR)

saverds (clinical, file - "~/R/AC2X205almonella/vorking data/clinical.rds")
sdouload to san

urite.csv(clinical, “H:\\0ata Science\\Clinical.csv", row.nanes = FALSE)

Clinical <- replace(clinical, "Date Received”, day(clinicals"Date Received"))
Tinical, "Date Collected",day(clinicals™ate Collected”))
a1, "Date Of Birth", dmy(clinicals"Date O Birth"))
irst Date Prelim Report”,dny(clinicals"First Date Prelim Report
irst Date Amended Report’,dmy (clinicalsFirst Date Amended Report"
clinical < replace(clinical, "First Date Final Report”, dmy(clinicel“First Date Fi
Clinical < replace(clinical, "Load Datetine” ,dmy_hms(clinicals Load Datetine”)

Dat

o

clinanon <- clinical %%
mutate(clean_ID - str_replace_all(toupper (paste@(Surnane, Forenanes, “Date Of Birth')), * °, *")

om = if_else(is.na( M), iz ize (¢ 1ean_ID), anonymizer i

(-NHL, anca, -Surnane, -Forenames, -'Date Of Birth', -clean ID)

Quality check

scleaning for relevant results

startclianon <- clinanon %>% filter(str_detect("Final Result', “~salmonella”))
startclianon <- startclianon %>filter(Tstr_detect( Final Result’, ‘Salmonells detected"))

g dir 2
startclianon < startclianon %>Y mutate('Final Result’ - if_else(grepl(pattern"RONC", Final Result"),gsub(pat “, raplacement-"_°,"Final Result’), Final Result’))

“Final Result”, perl ©

. Final Result’, per]
157, Final

startclianon ¢ startclianen %>% mutate('Final Result’ - gsib(pattern - '15 +°,fixed . TRUZ, replacemént - FALSE))
startclianon < startc “Anatun 1547, Fixed - TRUE, replac Anstun var. 1847, Final Result’, perl
startclianon < startc - "Give 15+"fixed - TRUE, replacement - "Give var. 15+, Final Result', perl - Al
startclianon < startc - Clexington15:", fised - TRUE, replacement - “lexington var. 154" Findl Result’, perl 5 FALSE))

rion 15+, fixed = TRUE, replacement = “Orion var.
ixed - TRLE e

FALSE))
, replacement - "
- TRUE,

el - FALSE))
“Final Result’, perl -

startclianon < starkc B B
startclianon < startc - *)Final Result’, perl -
startclianon < startc b (pattern - ns”, Fixed »

startclianon < startc gsub (pattern - “(non motile)" ,Fixed - TAUL

pattern - “(Hon-motile)* fixed - TRUE, replacement -
eratynpi *, fixed - TRUE, replacenent -

lianon %
Normalization Smicime ¢ goidiee

startclianon < startcli.

Final Result', perl

FALSE))

5

rius","Final Result”, perl = FALSE))
erl - FALSE

Startclianon < (pattern

b
v,

1 Resul

startclianon < e s
startclianon < > attern Result’, perl - £
startclianon < >% nutate(Final Resvli™ - gsub(pattern - le”, Final Result', perl - Faise)

§ & .2 < XY = N2 = ~ ~

=/S/R
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« HTML extracts

Salmonella
Column

Environmental

=/S/R

= Science for Communities

A Not secure | rstudio:B787/s/27cBfcfc78a3158395751/ ?view=rmarkdown a

Open in Browrer % Publish +

o
Data select Emvironmental
Date Range - Serotypes
oyoyes  (to 3y03/2004 B salmonella Anatum I

B Saimonella Brandenburg

B samonela Derby

B saimonels Enteritiais phage type 5

Case Count

Group Date Received B Selmoneia Give var 15+

L

Week - bt B Saimonells Hadar

Document format

® PDF ) HTML O Word

Date Recelved

Serotypes

W saimonella Agona I

B saimonella Anatum vas: 15+

M Saimonela Barelly

Case Count

W 5aimonella Bovismorbificans

I | W samonella Ball

L~ i M‘ L|

| ‘ ‘
V ‘ M |
i e o B samonela eraenderup

%,
2,

Retroactive study of the link between Human and Non-human Salmonella serotype for potential link discovery for future samples

perl
Salnonells Enteritidis phage typs 33", Final Result”, perl - FAL
h : =, *ring £, perl - FALS

R


https://tfs.esr.cri.nz/tfs/Science/AC2%20Salmonella/_wiki/wikis/AC2-Salmonella.wiki?wikiVersion=GBwikiMaster&pagePath=%2FDuring%20the%20lock%20down&pageId=123
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https://tfs.esr.cri.nz/tfs/Science/MfE_DataAccelerator/_wiki/wikis/MfE_DataAccelerator.wiki?wikiVersion=GBwikiMaster&pagePath=%2FWeek%2011%20Notes&pageId=124

Angela Cornelius + Pierre Dupont + Phani Atmakur Sampling App and Reporting Dashboard
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1 On site data entry
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https://tfs.esr.cri.nz/tfs/Science/MfE_DataAccelerator/_wiki/wikis/MfE_DataAccelerator.wiki?wikiVersion=GBwikiMaster&pagePath=%2FWeek%2011%20Notes&pageId=124

Presentation skills

Housekeeping

* Everyone on mute

Video off except presenters

Each presentation — max 7 minutes — warning at 6 mins

-

Refining The Daily Grind Questions afterwards via email

= e —— Giles Graham's Data Accelerator project
3 - cC O
£ wan —
== T : — 3i  Stream r\ A , = /S}(R
f— LN, —— »‘ga
\ A\ Vit - {1 Home

m—i = o] Discover ~ [ Mycontent ~ = Create v pe Search

8 web.microsoftstream.com/video/e1dcdb6d-9252-4b05-a907-eeacab75630d?referrer=
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Power up

&

conduct License improve this page 4

u&‘ Home code of

Plotting and Programm'\ng in Python
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Search
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Microsoft Teams

Online |nstructors: Rich
Shane sturrock,
Sept 22-23; 2020 .
Jing Wang, Janet
g-00am - 41:00pm wa o
Helpers: Bridget Nl i
Details Iteratavite
Leah Kemp :
DSWeek - MedTech, wi bl
Published on 24/09/: , wearables and innovatio
/0972020 by Richard Dean ) n
Ccrrpa"f 406 0P ESR Data SCience Week M
weara - MedT
2020-09-23 22!:3)155 and innOVation echl
General Information e
an ganized by
Play Richard
goftware carpentry aims 10 help researchers get theil work done in less ime and with 155 pain DY teaching inem basic research computingd skills. This .E AT
hands-on W orkshop will cover pasic concepts for pmgramm\nq and plotting in python F’an'\c'\panta will be encauraged io help one anothel and 10 apply T L R
what they have |eamed 10 their own research problems- Detalls  Interactivity
For more information on what We teach and why please see our papeét Best practices for Scientific computing DSWeek - MedTech, wearables and
publiched on 24/08/2020 by & rables and innovation More fro .
0 by Richard Dean . m my videos
who would like o get an introduction to working with python vou don'l need 10 pave any previous knowledde of ’ company 4@ 09
?S‘Neek - Machine Learni
view ming ...
4745
il need 10 connect 10 this meetingd

5 aimed a1t ESR siaff,
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Power ups don’t last forever
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PATIENT / CLINICIAN ESR SURVEILLANCE SYSTEM Unite
against
CovID-19

L

Person presents for testin . .
[ & Centralised surveillance databases

(EpiSurv, Eclair)

Live data feeds to the Ministry
Contract tracing systems
All of Government response

ESR LABORATORIES

Clinician requests tests

* COVID-19 diagnostic and
DIAGNOSTIC LABORATORIES confirmation testing PUBLIC HEALTH SERVICES

ESR INTELLIGENCE SYSTEM

Lab performs test _ " :
Lab national roll out of COVID-19 Notifiable disease case management

testing Analysis and interpretation of and follow up
Lab notifies é multiple data sources by ESR’s

to PHU unique team of applied
e COVID-19 sequencing epidemiologists, public health Notifiable disease outbreak
Positive result physicians, clinical virologist,

investigation

isolated by lab : laboratory scientists, informaticians
Sample sent _ o o
and bioinformaticians

to ESR labs
for additional MINISTRY OF

testing HEALTH

MANATU HAUORA

.- =
=~ E/S/R
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Genomics to clinical wisdom

= Content / Meningo Explorer @ Q @ rdean
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N | =/S/R  Meningo Explorer
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Southern Hemisphere Influenza and Vaccine
Effectiveness Research and Surveillance
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Data Science Pivot

September 2020

Richard Dean - Data Scientist




New plan — Primary goals =/S/R

Science for Communities

1. Run Data Science Week without a session on the IT roadmap

2. Deliver Python software carpentry during Data Science Week and repeat x2
iIn October-November

3. Run a cut down accelerator cohort 3 from October-March — reduce pressure
by extending timelines and only select essential projects which do not place

additional pressure on IT

4. Increase availability for Covid 19 projects — Ensure that there is sufficient
data science capability to assist during the pandemic




New plan — Secondary goals =/S/R

5.

6.

Science for Communities

Establish data science incubator to provide ongoing access to data science
mentors — e.g. forensic toxicology project from cohort 2

Developing stronger links with NZ universities — visits and presentations to
build groundwork for future data science collaboration — access to expertise
through adjunct and shared appointments

Connect with data science teams in other CRIs — follow recommendation 5
from the CRI review to work collaboratively to build data science capability

Begin groundwork for data science week 2021
Remain agile and help others
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Cohort 3

* 3 projects e 4.5 mentors
e 3sites * 4 mentees

e November — March 2021

st _particpantt __ite
Louise Weaver Groundwater omics for machine learning predictions of
roundwater health
Judith Webber SIOUNGEW
Sarah Underwood Automation of SARS-CoV-2 EQA programme reporting
\Avie 1 Jason Min Reagent supply management
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Data Science Accelerator
Level 2: Power-up or reboot?

—

Today’s objectives:

1) What happened since
eResearch2020

2) Review progress
3) Look forward to 2021
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