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Let Researchers be Researchers
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HPC users
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desktop computers
Those with
Overwhelmed by small clusters
data or servers
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sharing even
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Let Researchers be Researchers

]

Paradigm Shift

Majority of Researchers

HPC users
Use laptops & Powerful tools
desktop computers ,
Those with A Unified Data and analysis
Overwhelmed by small clusters Research tools in the cloud

data or servers Community Cycles, storage, support

Building communities

Finding analys
around research results

ever more difficult;
sharing even

harder The ability to marshal needed

resources on demand
Without caring or knowing
how it gets done...

Majority of
Researchers

Accelerating discovery
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http://www.azure4research.com/

What is High Performance Computing

Any heavy compute workloads on-premise or in the cloud, regardless of
the underlying interconnect and compute technologies.
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Bane or Necessity
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Security

Ooops, your files have been encrypted! ETE
l

'What Happened to My Computer? &
Your important files are encrypted.
Many of your documents, photos, videos, databases and other files are no longer
accessible because they have been encrypted. Maybe you are busy looking for a way to
recover your files, but do not waste your time. Nobody can recover your files without
) our decryption service.
Payment will be raised on Can I Recover My Files?
51672017 00:47:55 Sure. We guarantee that you can recover all your files safely and easily. But you have
not so enough time.
Time Left You can decrypt some of your files for free. Try now by clicking <Decrypt>.
1 But if you want to decrypt all your files, you need to pay.
You only have 3 days to submit the payment. After that the price will be doubled.
Also, if you don’t pay in 7 days, you won't be able to recover your files forever.
[We will have free events for users who are so poor that they couldn't pay in 6 months.
Your files will be lost on
How Do I Pay?
Payment is accepted in Bitcoin only. For more information, click <About bitcoin>.
Please check the current price of Bitcoin and buy some bitcoins. For more information,
click <How to buy bitcoins>.
And send the correct amount to the address specified in this windo
After your payment, click <Check Payment>. Best time to check:

51202017 00:47:55

Time Left

Send $300 worth of bitcoin to this address.
bitcoin
ey [129YDPgwueZ9NyMgw519p7AABIsréSMw
t

Check Payment

Performance

Meltdown

Spectre




Security in the Cloud
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Cloud Infrastructure Identity & Access Information Protection Sentinel Regulatory Compliance
Physical e Leaked » Discover « Collect * Global
Assets credentials * NIST
« Classify » Detect « CIS
Datacenter « Behavioral « ISO
Operations Analytics * Protect * Investigate
* Industry: HIPAA
Resource * Monitor * Respond
Isolation « Regional: GDPR

And many more..
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Cloud Security is a Shared Responsibility

MICROSOFT COMMITMENT JOINT RESPONSIBILITY

Securing and managing the cloud foundation Securing and managing your cloud resources
A
A | Physical assets Virtual machines
oo 5 @ g o
n@ Datacenter operations GB@EB Applications & workloads
: 101010
I'_é_'l Cloud infrastructure 010I0l BE|
5] 101010




Azure Sentinel
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0
Respond

Rapidly and automate
protection

X

Collect

Security data across
your enterprise

»

Azure Sentinel
Cloud-native SIEM

e

Investigate

Critical incidents
guided by Al

Detect

Threats with vast threat
intelligence



Trust & Compliance

=- Microsoft | Trust Center Security ~  Privacy .~ Compliance ~  Products and services ~  Industry ~~  More All Microsoft ~ O =4

The future is in the Trusted Cloud

We built our Trusted Cloud on four foundational principles: security, privacy, compliance, and
transparency.

D | B Microsot Azure covers over 91 compliance offerings

Source: https://aka.ms/AzureCompliance



Enabling Transformational Research

/Cluster on the cloud\

Provision one (or more) new
clusters in minutes

I
On-premises : All HPC resources in the cloud
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/ HPC as a service \

Run at scale without worrying
about managing resource

All HPC resources in the cloud

ﬂ%emote Workstatiomh

Deploy powerful remote desktops
with or without GPUs

On-premises : Remote workstations on the cloud
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Securing Collaborative & Transformational Research

@ ] Office 365

. B B B Y= Information Protection
Sentinel
[ Research Computing in the Cloud]
\l] [\
N
. Regulatory Compliance
[dentity & Access
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Supercomputing in the Cloud

DS

Redhat
HA
Cluster

Avere +
Gluster »
Clusters | &

Avere + RedHat 7
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80,000+ cores
H & Ev3 HPC Cluster

J\ Azure CycleCloud

On-Prem Azure Virtual Network
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Newcastle U — Petascale Cloud Supercomputing

Petascale Cloud Supercomputing for Terapixel Visualization of a Digital Twin D

Azure Batch task queue
65,703 render tasks

Abstract— Background—Photo-realistic terapixel visualization is computationally intensive and to

date there have been no such visualizations of urban digital twins, the few terapixel visualizations Task rendering Task rendering
that exist have looked towards space rather than earth. Objective ushg tycles” B using Cyeles 9
cloud supercomputer software architecture for visualization; a photo-realistic terapixel 3D N <= 1024

visualization of urban loT data supporting daily updates; a rigorous evaluation of cloud SEU oLy
supercomputing for our application. Method—We migrated the Blender Cycles path tracer to the Image splitting & Image splitting &
public cloud within a new software framework de5|gned to scale to petaFLOP performance. subsampling subsampling

Results—we demonstrate - he system
scaling at 98% efficiency to The

resulting terapixel image suppa 76 range of [ Azure Blob store + 5,592,405 tiles J
sensing scales. Conclusion—The GPU compute resource available in the cloud is greater than % cel LR L e o
anything available on our national supercomputers providing access to globally competitive ¥

. S ——m
resources. The direct financial cost of access, compared to procuring and running these systems, Thin Client Browsers i
was low. The indirect cost, in overcoming teething issues with cloud software development, should =

reduce significantly over time.

Fig. 3. Cloud supercomputing system architecture, constructed over
Azure™ public cloud laaS.

(i’ntel') ‘ BE \ticrosoft Source: https://arxiv.org/ftp/arxiv/papers/1902/1902.04820.pdf



Cray in Azure: A Unigue Offering

Dedicated & customized Cray, directly connected to Azure:
= Mission-critical Supercomputing directly connected to your data in Azure

= Custom-configured, bare-metal HPC cluster to supercomputer scale in
Azure

= Solve today's simulation needs, while future-proofing for Al, IOT challenges
= Scale with Cray beyond anything else available in the cloud

= No Data movement! Your Cray HPC storage is on the same Azure network
as elastic Azure RDMA, GPU, FPGA VMs

= Gain capital efficiencies, get more agility, capacity, science per pound

= Reduce risk with Cray administered & managed system leveraging Microsoft
engineering & resources

Sentinel Pilot System for Private Invite-only Preview
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