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@21 The Problem at Hand

Datasets size and complexity is increasing faster than personal
computers are improving [1, 2] (e.g., SKA, vehicle automation etc);
expected 10x increase between 2013 and 2020.

High Performance Computing (HPC) is the most effective and efficient
means to process large and complex datasets with excellent Rol [3, 4].
Some nascent sociology that correlates research output with HPC
provision [5]

Therefore, availability and usage of HPC systems is a critical issue (i.e.,
an existential risk) for research organisations [6]. However, many
researchers come to need HPC systems but have minimal skills (if any)
in using such systems.

THIS 15 YOUR MACHINE LEARNING SYSTETM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSIERS ARE WRONG? )

JUST STIR THE PILE UNTIL
THEY START [DOKING RIGHT.




iid Current Approaches

There are very few courses in formal curriculum (e.g., one course UoM, used
to be a Grad Cert at UWA). What does exist is on the postgraduate level.
Training of researchers is therefore typically left to individual HPC sites (e.g.,
Pawsey, NCI, UniMelb, NeSl et al) as demand increases.

There is inconsistency in training approach and content, despite a high level of
homogeneity in HPC skills; individual sites differ but core concepts are similar.

Most HPC engineers do not have education experience or knowledge.
Andragogy vs pedagogy, disciplinary learning techniques, formative vs
summative assessment, etc.

Thus, existing training programmes are suboptimal in efficiency and
effectiveness; desire for better collaboration.

OH, HEY, YOU ORGANIZED
OUR PHOTO ARCHIVE!

YEAH, T TRANED A NEURAL
NET TO SORT THE UNLABELED
PHOTOS INTO CATEGORIES.

WHOA! NICE WORK! )

N5

ENGINEERING TiP:
WHEN YOU DO A TASK BY HAND
YOU CAN TECHNICALLY SAY YOU
TRAINED A NEURAL NET To DO IT.




H ERSITY OF
MELBOURNE

The International HPC Certification Forum

The International HPC Certification Forum ("the Forum") had its inaugural meeting at ISC in 2018. Developed
from the Performance Conscious HPC (PeCoH) project in 2017 with the Hamburg HPC Competence Center

(HHCC) as a virtual institution [7].

Developing skill tree with different
competency branches (HPC Knowledge,
Peformance Engineering,

HPC Environment etc), and

skill leaves [8].

Separates Content Delivery from

HEY, TURN ON THE. NELJS.,

CANT. DOLNLOADING
A CD ONTO MY PHONE..

=N

WHY?

/50T AN USE T
< BIX MY COMPUTERYs
OPERATING SYSTEM

\
ENOUGH THAT (AN
TEAH T O TAKTO
My TV SCREEN.

)

BUT THEN YOULL
BE ABLE TO
WATCH THE NEWS?

/

NO.
\

DONT YoU HAVE A
COMPUTER SCENCE
DEGREE?
\ THAT JUST MEANS
T LNDERSTAND
' HOL EVERYTHING
LENT 50 LIRONG.

Certification; will offer examination, "endorsed training" material to build an ecosystem of participants.




Skill Tree, Skill Branches, Skill Leaves
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o : . . Performance Frontiers ———————
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Optimization Cycle HPC Certification Program Parallelization |/ Overheadso

Efficient Algorithms and Data Structures \ Domain Decomposition o

CParallel Programming Modelling Costs #

X Software Engineering

Object Oriented Development
Agile Methods ;

Operating System &

Resource Management &

Use of the HPC Environment ﬁ
Y Programming Environments

o)
Version- and Configuration Management




H ERSITY OF
MELBOURNE

Australian and New Zealand Contributions

Australia has been involved from the first AGM of the International Forum and now has with two topic chairs
on the governing Board (HPC Knowledge, Software Development). Lightning talk at subsequent follow-up

Zoom meeting held in 2018 following eResearch for interested parties.

Opportunity for local
development of resources, both
for teaching, and for
contributions to the
International Forum. Resource
can include; HPC content,
teaching delivery,

assessment methods.

T LANT TO MPKE A
TOITTER 80T T BET
ITS NoT 100 HARD2
o)

HOW To LIRITE A TITIER ROT

PYIHON TWITIER LIBRARY
MACHINE. LEARNING

CLOUD HOSTING

L]

BOT TROUBLESHOOTING

LOCKED QUTOF EC2 INSTANCE

BOT CHANGED OUN FASSLIORD?

HOW To FIGHT A BOT

I'{" %‘, \%
) BCCI | FeLy
CHEAP FLIGHTS AUSTRALIA

Overall objective: increase regional research ouput.




@ad Future Steps

The International Forum needs to complete the skill tree, develop a summative certification exam, and
establish PGP key-signing for verification of certificates.

Content development for the Australia & New Zealand HPC Educators repository.
https://github.com/australia-new-zealand-hpc-educators

i Al BECOMES ADVANCED Al BECOMES SELF-AUARE
Australia & New Zealand HPC Educators ENOUGH To CONTRDL. UNSTOPFPBLE AND REBELS AGANST
workshop and hackathon? Plan to have 20 or so NOW  SUARYS OF KILER ROBOTS HUMAN CONTROL 0?7
HPC educators from AU and NZ spend a day — \_ﬂ,}ﬁ"/
discussing techniques, content, and assessment, and meﬁw
a day smashing out content for the repositories. THE. PART I LJORRY ABOUT
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The Problem at Hand

Datasets size and complexity is increasing faster than personal
computers are improving [1, 2] (e.g., SKA, vehicle automation etc);
expected 10x increase between 2013 and 2020.

High Performance Computing (HPC) is the most effective and efficient

means to process large and complex datasets with excellent Rol [3, 4].

Some nascent sociology that correlates research output with HPC
provision [5]

Therefore, availability and usage of HPC systems is a critical issue (i.e.,
an existential risk) for research organisations [6]. However, many
researchers come to need HPC systems but have minimal skills (if any)
in using such systems.

THIS 1S YOUR MACHINE (EARNING SYSTET?

YUP! YaU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN (OLLECT
THE ANSLERS ON THE OTHER SIDE.

LIHAT IF THE ANSLIERS ARE LJRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT.
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@d Current Approaches

There are very few courses in formal curriculum (e.g., one course UoM, used
to be a Grad Cert at UWA). What does exist is on the postgraduate level.
Training of researchers is therefore typically left to individual HPC sites (e.g.,
Pawsey, NCI, UniMelb, NeSl et al) as demand increases.

There is inconsistency in training approach and content, despite a high level of
homogeneity in HPC skills; individual sites differ but core concepts are similar.

Most HPC engineers do not have education experience or knowledge.
Andragogy vs pedagogy, disciplinary learning techniques, formative vs
summative assessment, etc.

Thus, existing training programmes are suboptimal in efficiency and
effectiveness; desire for better collaboration.

OH, HEY, YOU ORGANIZED
OUR PHOTO ARCHIVE!

YEAH, T TRAINED A NEURAL
NET TO SORT THE UNLABELED
PHOTOS INTO CATEGOErES

LJHCP" NICE LJORK!

i

ENGINEERING TiP:
UHEN YOU DO A TASK BY HAND
YoU CAN TECHNICALLY SAY YOU
TRAINED A NEURAL NET To DO IT:




The International HPC Certification Forum

The International HPC Certification Forum ("the Forum") had its inaugural meeting at ISC in 2018. Developed
from the Performance Conscious HPC (PeCoH) project in 2017 with the Hamburg HPC Competence Center

(HHCC) as a virtual institution [7].

Developing skill tree with different

competency branches (HPC Knowledge,

Peformance Engineering,
HPC Environment etc), and
skill leaves [8].

Separates Content Delivery from

HEY, TORN ON THE. NES,
CDNT DOLNLOADNG

A CDONTO MY PHONE.
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DONT YOU HAVE A
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THHTJUST MEANS

HOlJ EVERYTHING
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Certification; will offer examination, "endorsed training" material to build an ecosystem of participants.



o

i Skill Tree, Skill Branches, Skill Leaves

Topology

Supercomputer / Hardware Architectures =
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Agile Methods
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Australian and New Zealand Contributions

Australia has been involved from the first AGM of the International Forum and now has with two topic chairs
on the governing Board (HPC Knowledge, Software Development). Lightning talk at subsequent follow-up

Zoom meeting held in 2018 following eResearch for interested parties.

Opportunity for local
development of resources, both
for teaching, and for
contributions to the
International Forum. Resource
can include; HPC content,
teaching delivery,

assessment methods.

T WANT TO MAKE A
TOITTER 8o, T BET
TS NOT 100 HARD

o]
HOU To LIRITE A TWNTTER BOT

v}

[v]
g,

PYTHON TWITTER LIBRARY

MACHINE LEARNING

CLOUD HOSTING

=

BOT TROUBLESHOCTING

LOCKED OUTOF EC2 INSTANCE

BOT CHANGED OLW FPASSLIORD?

HOW ToFIGHT A BOT
YT p
i} Fey
CHEAP FLIGHTS AUSTRALA
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Future Steps

The International Forum needs to complete the skill tree, develop a summative certification exam, and

establish PGP key-signing for verification of certificates.

Content development for the Australia & New Zealand HPC Educators repository.
https://github.com/australia-new-zealand-hpc-educators

Australia & New Zealand HPC Educators
workshop and hackathon? Plan to have 20 or so

HPC educators from AU and NZ spend a day
discussing techniques, content, and assessment, and
a day smashing out content for the repositories.
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