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The data deluge V////

Data ingestion and storage at Monash University
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Targeting the long tail

Some processes
automated, but
analysis is largely ad-
hoc and workflows not
well defined

Data collected,
stored and
analysed with
little or no
automation

All processes are
automated from data
capture and analysis

Capability Maturity
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Researchers know their data

and are best placed to analyse it

3 minute RNA pulse label nascent RNA § 3 minute RNA pulse label nascent RNA § 3 minute RNA pulse label nascent RNA
Fix THEN permeabilize lymerase d Simultaneous fix/perm polymerase delt Simultaneous fix/perm merase del

4% PFA 37°C 10 mins 4% PFA and 0.5% Triton 1% Triton 37°C 5 mins

1% Triton 37°C 5 mins 37°C 5 mins 4% PFA 37°C 10 mins
Courtesy of Dr Donna Whelan, P} MONASH

Monash University Which image is correct? " University




Researchers know their data

and are best placed to analyse it

Shatsky, Maxim, et al. Journal of
structural biology 166.1 (2009): 67-78.

Is your data noise or the real
deal?

Richard Henderson PNAS 2013;110:18037-18041
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Researchers know their data

and are best placed to analyse it

i . Population Non -Anaemia*
Exclusion criteria:

* A history of a diagnosed CVD event defined as myocardial Children 6 - 59 months of age 110 orhigher
infarction (MI), heart failure, angina pectoris, stroke, transient Children 5 - 11 years of age 115 or higher
ischemic attack, >50% carotid stenosis or previous carotid
endarterectomy or stenting, coronary artery angioplasty or Children 12 - 14 years of age 120 or higher
stenting, coronary artery bypass grafting, or abdominal aortic
aneurysm' Non—pregnant women 120 or higher

R ) ) ey (15 years of age and above)

* A clinical diagnosis of atrial fibrillation; - :

« Serious illness likely to cause death within the next 5 years; Pregnant women 110 orhigher

« A cur}“ent or recurrent condition with a high risk of major Men (15 years of age and above) 130 or higher
bleeding;

» Anemia (hemoglobin|<12 g/dl males| k11 g/dI females); + Adapted from references 5 and 6

* An absolute contraindication or allergy to aspirin; * Haemoglobin in grams per litre

 Current participation in an ongoing clinical trial;
» Current use of aspirin for secondary prevention;
* Current continuous use of other antiplatelet drug or antico-

WHO criteria for anemia

Can you use the data for your intended
purpose?

ASPREE Investigator Group. Contemporary clinical trials 36.2 -

. MONASH
(2013): 555-564. University



With great data comes great
responsibility.

Researchers must be included in
ML advancements to drive
innovation in their discipline.
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Access

Lowering barriers to
technology
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MASSIVE 3

Stage 2 upgrade

1,600 Intel Haswell CPU-cores
2,448 Intel Skylake CPU-cores

NVIDIA GPU coprocessors for data processing and visualisation:

48 NVIDIA Tesla K80
40 NVIDIA Pascal P100
60 NVIDIA V100

2 NVIDIA DGX1-V

8 NVIDIA Grid K1 GPUs for medium and low end visualisation

A 1.15 petabyte Lustre parallel file system

A 2 petabyte Lustre parallel file system upgrade

100 Gb/s Ethernet Mellanox Spectrum
Supplied by Dell, Mellanox and NVIDIA

3.5

2.5

1.5

0.5

N/

Caffe neuro image segmentation task

K80

P100
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@vintage_computer_museum NCI supercomputer
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SSH Authz

Our web service for modernising HPC access AUSTRALIAN “S83858°

ACCESS FEDERATION

« 3" party applications are authorised to
access HPC resources on behalf of the

user

* Maps institutional account to UNIX
e |ssues short-lived certificates

« Applications never access passwords

« Web services can move files, interact
with the job queue

S5H Authz
Server

Web Service
HPC Cluster

]
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https://github.com/monash-merc/ssh-authz



Strudel Web Demo

Running a remote desktop in the browser

® ® < M & desktop.massive.org.au/strudel-web/#/system-selector

Telstra Air Captive Portal Bing Goog iCloud ikipedia Facebook Twitter Linkedin The Weather Channel Yelp TripAdvisor

[ J
'-'; Strudel Web Send feedback

Select a remote system

Bl

B

N MONASH

*

MASSIVE Launchel > ScienTific Remote Desktop Launcher (Strudel) > Strudel Web University
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Store.Monash

Our institutional instrument data repository

M.etadata Data Sharing & Publication RIF'CS ,
~ Bio-formats DOI Minting
) Web Portal
MyTardis API
SFTP

Atom Provider

DICOM Uploader

MyTardis

Galaxy interface

Checkout & Push-to

Image Capture & Computation &
Instruments .
Management Analysis

Facilities/Labs: 13
Instruments: 55

Experiments: 3,874
Datasets: 35,578

N/

Users: 968
Data: 100+ TB

Downloads: 13,000+
Data downloaded: 9TB

Store.Monash Returning Users vs. Storage TB

600

450

300

150

Il Returning
Users

—— Storage TB

«MyData” SaltStack Facility View
Instrument App Docker Container AAF
SWIFT/S3 Data Storage SquashFS

Monash Micro
Imaging

CryoEM FlowCore MBI

ﬂ —
) 0\":) 0\‘.) 0:\"0 0\6 QJ\B
W 599'?' e + 3@“"?' \J\e‘ﬂ'

-]
@@‘530\

®
50"10\

& & a
OE;—'LQ’N oas"?p\ @v@

0

N MONASH
University

Rosa Lab Kitchen Lab




Store.Monash Push-To Demo V////

Moving data from storage to compute

@ ® < Em] @ desktop.massive.org.au/strudel-web/#/desktop-viewer/MASSIVE%20M3%7CM2 () (4] a
Telstra Air Captive Portal Bing Google iCloud Wikipedia Facebook Twitter Linkedin The Weather Channel Yelp TripAdvisor
Store.Monash - Electron micrographs of hPrx3 with and without Volta phase... Strudel Web Strudel Web +
® Applications Places System (= @ wed Oct 18, 23:25
~ - x

Time Left: '3:58:14

> Desktop v) Al (x
ﬁu\ File Edit View Go Bookmarks Help
) . B
jrigby's Hornz S o 3 ® & ) g =) 100% (© v
Back Up Reload Home Computer
a Places v X » < [@ irgby 'faDesktop
Rubbish |
‘ Computer
[| @ irigby

[}

& File System

& Rrubbish
Network

IS Browse Netw

0 items, Free space: 4.0 TB
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Supporting HPC-based web apps '/i

DIGITS and Jupyter on-demand: Work in progress

L

“:a Strudel Web
L

Jason.Rigby@monash.edu M3 Standard Desktop ®
<X Y
MASSIVE M3
NVIDIA Jupyter

DIGITS =

M3 STANDARD DESKTOP >

M3 LARGE DESKTOP >

LAUNCH

You currently have no running desktops.

Server messages

Any messages from the server will be displayed here

PN MONASH
University



Acceleration
Bringing skills to
researchers
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Enabling ML capabilities is a
partnership between technology
providers and researchers




ASPirin in Redicing Events in the EldeN///\

ASPREE




ASPirin in Redicing Events in the Eldew

Autocoding concomitant medications
}
C
A——

!
i
Free-text data entered Manual coding to ATC
MONASH

University

130,104 drugs reported in free-text

r_____ 4




ASPirin in Redicing Events in the Eldew

Autocoding concomitant medications

A many:one mapping problem - drug names can be:
~ ' PHARMACY MEDICINE

KEEP OUT OF REACH OF CHILDREN

« Generic

v | paracetamol tablets

I
. | Panamax’
* Trade names i

Each tablet contains paracetamol 500 mg

AUST R 15490
sanofi aventis
————— = —

« Misspelt generics

« Misspelt trade names

« Free-text with additional information (e.g. “...
taken 3x daily”)

« Differ between countries

ATC Code:

Many can be autocoded with
an RNN text classifier!




ASPirin in Redicing Events in the Elderly'////'

Autocoding concomitant medications
ASPREE ConMed Search ASPREE ConMed Search

Enter a medication name for a list of possible ConMed Enter a medication name for a list of possible ConMed
database matches: database matches:
acetomenefen| Go! torvostatin| Go!
acetomenefen” torvostatin ©~

ID Drug Name Pr ID Drug Name Pr
649 PARACETAMOL 0.3005886972 86 ATORVASTATIN 0.9807870388
1131 EPLERENONE 0.1904084235 2002  EZETIMIBE - ATORVASTATIN 0.0057576662
1900 PREDNILSOLONE (Oral) 0.0852287039 745  ROSUVASTATIN 0.0042524473
1901 PREDNISOLONE (Enema) 0.0594153032 1935  AMLODIPINE- ATORVASTATIN 0.0039550546
2085 TRIAMCINOLONE - TOPICAL 0.0590389036 1263  LOVASTATIN 0.0022850621
1962 CAFFEINE, ERGOTAMINE 0.0502391607 2125  SODIUM CROMOGLYCATE 0.0015681938
554  MOMETASONE 0.0358436182 1633  LORSTAT 0.000544793
111  BETAMETHASONE 0.0286783669 1608  EZETIMIBE - SIMVASTATIN 0.0002928106
394  SOMATROPIN 0.0275046453 683 PRAVASTATIN 0.000155759
2015 HYDROCODONE, PARACETAMOL 0.0256109536 2117 NYSTATIN (TOPICAL) 0.0000666033 MONASH

@’ University



ASPirin in Redicing Events in the Eldem

Extracting image identifiers from retinal scans

99% Accuracy reidentifying
mislabelled images

Applied to 7000+ unlabeled
images

AB42)00Z Timer: 11:20:57.00

B ()
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Preterm respiratory development '/l/

Identifying the state of the glottis in rabbit kittens

0 2 Work in progress:

S ~70% accu racy in
correctly identifying the
state of the glottis

Courtesy of Dr Marcus
Kitchen & group,
Monash University

§ MONASH
University



Data science toolbox

A containerised stack of curated DL and ML applications

302 lines (269 sloc) 7.99 KB Raw Blame History [ » [

Bootstrap: debootstrap
MirrorURL: http://us.archive.ubuntu.com/ubuntu/
0SVersion: xenial
Include: apt
%post
apt install -y software-properties-common
apt-add-repository -y universe

# Speed up the build
export NCPUS="grep —c “processor /proc/cpuinfo’
export MAKEFLAGS="-j $NCPUS"

# Install CUDA and CUDNN #

export CUDA_VERSION=8.0.61
export CUDNN7_VERSION=7.0.1.13
export CUDNN6_VERSION=6.0.21

https://github.com/monash-merc/data-sci-singularity ( : a ffe

B ()
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Workshops and training

Providing hands-on access to educational materials for upskilling

Deep Learning for Life
Sciences Workshop

- DEEP
s
@] | LEARNING

NVIDIA. INSTITUTE 5 ‘ by Monash University and the NVIDIA

TEACHING YOU 4 |
TO SOLVE PROBLEMS
WITH DEEP LEARNING

Free

4 MONASH
\/ ‘@ University



Workshops and training

Providing hands-on access to educational materials for upskilling

Sales by Ticket Type

TICKET TYPE

N/

PRICE SOLD

STATUS

END SALES

Medical Image Segmentation with DIGITS (Includes introduction and CNN
discussion)

Image Classification with TensorFlow

Deep Learning for Genomics using DragoNN with Keras and Theano

33/50

33750

34/50

On
Sale

On
Sale

On
Sale

29/10/17 6:00
pm

29/10/17 6:00
pm

29/10/17 6:00
pm

Bl

B
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Workshops and training V////

Providing hands-on access to educational materials for upskilling

| o]
LA

Attendees include:

P
=)

* Monash staff and students

Neighboring universities

 Government

« Other non-university research institutions

=t
LA
[ J

[
[ ]

NMumber of attendees

Ln

L

-J-g-!.

7]

ICS

DIGITS and genom
DIGITS onl
Radicmics and genomic
Genomics onl
DIGITS and radiomics
All sessions

MONASH
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Workshops and training

Modernising the delivery of data-centric curricula

Master of Public Health: Practical Data Management

Data collection
(primary collection and
linkage)

Data cleaning
(data querying and
monitoring)

Project set-up
(selection of data
solution)

Health Data Project Lifecycle Data lock

Protocol

Development Data analysis

Results

y v v

Translation for Utilisation for
clinical practice health policy

---Y Future research

N/

' Jupyter

Files Running Clusters

Select items to perform actions on them.

~ B
(O data
& ClearHead Data Preparation.ipynb
& ClearHead Data Quality Reporting-solutions.ipynb
& ClearHead Data Quality Reporting.ipynb
& Week 12 - Outcome of ClearHead.ipynb
& Week 2 - Introduction to Jupyter and R (Part 1).ipynb
& Week 3 - Introduction to Jupyter and R (Part 2).ipynb
& Week 5 - Merging and Reshaping-Copy1.ipynb
& Week 5 - Merging and Reshaping.ipynb

& Week 8 - Aggregation.ipynb

Control Panel Logout

Upload | New~ | &

Name 4 Last Modified 4
16 days ago

2 months ago

17 days ago

17 days ago

16 days ago

3 months ago

3 months ago

2 months ago

2 months ago

a month ago
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Take-home messages

« The quantity and variety of data is increasing

* The most qualified people to analyse their data using ML
techniques should be the researchers themselves

« Cultivating ML communities is a partnership between technology
and service providers and the researchers

« Empowerment through outreach and training is essential to raise
awareness and generate ideas

« Ease of access will increase technology uptake amongst the “long
tail”




