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(…) before a hurricane has a chance to gather much strength and speed, 
oil is spread over the sea and ignited. There is an updraft. Air from the 
surrounding region, which includes the developing hurricane, rushes in 
to fill the void. The rising air condenses so that some of the water in the 
whirling mass falls as rain.

Miracles You’ll see in next 50 years.

Popular Mechanics, Feb. 1950



"Suddenly people started to pay attention to Deep Neural 

Networks, not just within the AI community but across the 

technology industry as a whole.“ (The Economist, 25 June 

2016)



Source: C. Osuna et al., Designs for Efficient Weather and Climate Models , ENES HPC Workshop

Need for km-scale global climate simulations

2x resolution increase -> 8x computational effort

1km resolution requires:

• 97M node hours

840 simulation days 

• 68m CHF

• 22GWh

• 3800 tons CO2

Source: PASC 2018



ClimEx: modeling the effects of climate 

change on meteorological and hydrological 

extreme events in Bavaria and Québec

Model: CanESM2 (ca. 200 km resolution) 

integrated with CRCM5 (ca. 11km resolution)

50 transient runs x 150 years -> 7500 years of 

modeled climate

Data: +500 TB 

HPC: Leibniz Supercomputer Center



What is your data strategy?

What are the challenges in such heterogenic and diverse ecosystem?

How do you expose/publish your models across Europe and the globe?

Where the models/data are located physically?  



“We need to archive, store and secure these data so 
that the steps taken in each experiment are traceable.”

Hopkins Medicine Magazine

70% of researchers failed

https://www.hopkinsmedicine.org/news/publications/hopkins_medicine_magazine/features/fall-2017/could-you-repeat-that


5. The only way 

virtual machines

Challenge #3: Reproducibility
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What is "The Cloud"?



“The Cloud” is a platform which allows you to

Write, run and use software
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Business is powered by applications

Line of Business 

Applications

External-facing 

Applications

Internal

Applications

DATADATADATA
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Interoperability?

DATA

DATA

DATA



Application layers

Data + Intelligence

Infrastructure

Code



© Microsoft Corporation

Challenges

Data + Intelligence
InfrastructureCode

Hybrid/Global deployments

Security and management

Continuous monitoring

Cost management
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Microsoft Value Proposition – some examples

Data + Intelligence

InfrastructureCode
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Microsoft Value Proposition – some examples

Data + Intelligence

InfrastructureCode
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InfrastructureCode

Data + Intelligence

Microsoft Value Proposition – some examples
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Code

Data + Intelligence

Infrastructure

Microsoft Value Proposition – some examples

Region / ZoneGlobal

Load Balancer

(Public)

Traffic Manager

Application 

Gateway

Load Balancer 

(Internal)

Front Door
Application 

Gateway



Use Cases





MeteoSwiss is interested in a failover and 
devtest infrastructure in the cloud

Challenge: MeteoSwiss needs a failover location with a specialized HPC 

architecture containing high-performance graphics processing units 

to enable weather simulations in a high availability mode. 

Solution: We used ND40s with eight V100 to run a docker container with 

COSMO provided by NVIDIA. This setup simplified the GPUs were 

interconnected with NVLINK Kubernetes in Azure Container Service 

to handle back-end functions and increase the density of services 

running across compute nodes.

Outcome: With Azure, we managed to achieve very good performance.  The 

simulation time is extremely close to the DGX1 system on prem with

2-3% variation. MeteoSwiss engaged in follow up discussion on 

more workloads.
Fig. Visualization of COSMO-1 simulation.

Effort

5 commands, 1h work



Products and Services Organization Size Industry Country Partner

How Alaska outsmarts 
Mother Nature in the cloud

Alaskans are notoriously resilient people, and they don’t want 

to be sidelined by the weather. To keep Alaska’s highways open 

and safe during severe winter weather, the Alaska Department 

of Transportation & Public Facilities uses the Fathym 

WeatherCloud solution and Microsoft Azure IoT technologies to 

make better, hyper-local decisions about deploying road crews. 

By using the cloud to make better ground-level decisions, 

Alaska saves lives and significantly reduces road maintenance 

costs. 

Road Weather Information System (IoT) data were transmitted 

to Decision Support System while mobile sensors placed on 

maintenance vehicles where transmitted to the cloud via mobile 

phones. 

United StatesGovernment3,100 EmployeesMicrosoft Azure
Azure Data Lake Store
Azure Event Hubs
Azure IoT Hub
Azure Stream Analytics

Fathym

https://customers.microsoft.com/en-us/story/alaskadotpf-government-azure-iot




goto: aka.ms/aiforearth





Enabling 
Capabilities



Next Generation HPC 
“A cluster (cloud!) for every HPC workload” “HPC is one building block”

“HPC Infrastructure as code” “AI, ML, Data Analytics”

Databricks for distributed deep learning (Horovod)

Tensorflow, Keras on Jupiter Notebooks





Most performant 
infrastructure

Granular cost control & 
Governance

Open & Integrated

▪ Fastest HPC and GPU instances in the Cloud

▪ Specialized instances for AI Training, Remote 
visualization, Accelerated Analytics

▪ Only cloud providing ultra-fast, low latency 
networking with RDMA and Infiniband

▪ Azure capabilities for easily deploying and 
managing scale for large, parallel jobs

Operating Systems

Languages

Infrastructure

Software & Hardware

Finance

Manufacturing

Life Sciences

Industry specific

▪ Flexible consumption and cost savings with 
low-priority VMs on Azure

▪ Per-minute billing for VMs

▪ Granular insights into HPC usage & costs 
helping with workload optimization 

▪ Built-in policy based governance for richer 
collaboration

▪ Largest global footprint & compliance 
portfolio of any cloud



Virtual Machines – HPC

FPGA Microservices –
AI/Edge  

Aries Connected 
CPU/GPU/Storage 
available in cloudNC2 – Advanced Sim (P100-X)

ND1 – AI Inferencing (P40)

ND2* – AI Training (V100/V100 
SXM)
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Cray in Azure
❶ A dedicated Cray XC or CS-Storm system with 

ClusterStor built to your specifications, running in an 

Azure data center, and delivered as managed service to 

your virtual network. 

❷ A scalable and powerful infrastructure to support 

the needs of the most demanding codes in engineering, 

climate, energy, and others in a way that no other 

public cloud can approach.

❸ Use Azure and Cray together. This allows for 

smoother multi-stage workflows including dev/test, 

visualization, AI, analytics, and data commons. 

❹ Because the Azure Cray system is supported and 

maintained by Cray specialists, you receive 

expert support on both Azure and Cray resources. 
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on-premises HPC

Demand for HPC infrastructure 

Challenges with

Data analyticsAI IoT

Random, unpredictable spikes in demand for HPC can 

come from any new or existing application workflow

Regulations

On-premises

Finite resources do not 

scale with the business

Usage spikes creates 

inconsistent ROI that is 

challenging to forecast

Updating HW is time 

consuming and expensive 
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Demand for HPC infrastructure 

Variable 

demand

Fixed 

demand

The elasticity of the 

cloud provides the 

perfect accommodation 

for variable demands of 

compute resources.

On-premises

The HPC Cloud 
Opportunity 
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Demand for HPC infrastructure 

On 

demand 

compute

On-premises

The HPC Cloud 
Opportunity 

A fully native, cloud-

based HPC environment 

ensures optimized

business agility by 

accommodating an on-

demand usage model 

for compute resources



Cluster templates to run existing, on-prem 

HPC applications, schedulers

HPC End-users, IT Staff, Line of Business

Azure CycleCloud
Hybrid & Cluster Manager for HPC/AI

Cloud Services, 
VMs, VMSS

Hardware

Azure Batch
VM Management & Job Scheduling

SaaS / Client

Solution

Developers

Azure

Batch AI
VFX Plug-Ins

Parallel R

App Users



1. Connect to the Azure CycleCloud server to 

configure the cluster.

2. Configure and create the cluster head 

node, using RDMA enabled machines for 

MPI.

3. Add and configure the on-premises head 

node.

4. Autoscaling

5. Tasks allocated to the execute nodes.

6. Data cached in Azure from on-premises 

NFS server.

7. Data read in from the Avere vFXT for Azure 

cache.

8. Job and task information relayed to the 

Azure CycleCloud server.



1. Upload input files and the applications to 

process those files to your Azure Storage 

account.

2. Create a Batch pool of compute nodes in 

your Batch account, a job to run the 

workload on the pool, and tasks in the 

job.

3. Download input files and the applications 

to Batch.

4. Monitor task execution.

5. Upload task output.

6. Download output files.







McCrory’s Original Equation

Services Apps

Data



Cloud Value for Weather Modeling

Scale Elasticity Pay for use

Hardware selection No infrastructure Known costs

Reach & locality




