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Azure Hour for Education
https://aka.ms/edu/AzureHour

• App Dev/DevOps Office Hours

• Data & AI Office Hours

• Teams community

• Fridays @ 1:00pm CST
• Azure Updates, Open Q&A

• Topic of The Week

• Research Office Hours

• VDI Office Hours

• Security Office Hours

https://aka.ms/edu/Azurehour


Azure training and certifications

Apps & Infra Data & AI
Specialty

Deep technical skills managing industry solutions

Role-based

Technical skills required 

to perform a job

Associate

Expert
DevOps Engineer

(AZ- 400)

Azure Solutions Architect

(AZ- 303 & AZ 304)

Fundamentals

Foundational understanding 

of technology

Azure Administrator 

(AZ-104)

Azure Developer 

(AZ-204)

Azure Security Engineer 

(AZ-500)

Data Analyst 

(DA-100)

Azure Data Engineer 

(DP-200 & DP-201)

Azure AI Engineer 

(AI-100)

Azure Data Scientist 

(DP-100)

Azure Database Admin 

(DP-300)
Azure IoT Developer

(AZ- 220)

Azure for SAP Workloads

(AZ- 120)

Migrate SQL Workloads to Azure

(DP-050)

Migrate NoSQL Workloads to Azure Cosmos DB

(DP-060)

Migrate Open Source Data Workloads to Azure

(DP-070)

Migrate Application Workloads to Azure 

(WS-050)

Azure AI Fundamentals

(AI-900) 

Azure Data Fundamentals

(DP-900)Azure Fundamentals 

(AZ-900)

https://esi.microsoft.com

https://esi.microsoft.com/


20% Discount on any Azure 

Service for NIH-sponsored 

research



http://aka.ms/UT/GetAzure

http://aka.ms/UT/GetAzure


Research Table Stakes:

Optimized 
Compute

High 
Performing 

Storage

Workload 
Orchestration
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Optimized 
Compute



©Microsoft Corporation

General-purpose VMs

D: Standard workloads

E: High memory

F: Compute-bound

Solve any HPC, AI, Research workload—at any scale

Small scale MPI

(Handful of cores)

Extreme scale MPI

(100k+ cores)

High memory VMs

L: High SSD & IOPS

M: Extreme memory
A/B series VMs

Burstable virtual
machines (VMs)

D/E/F

Cray in Azure

Managed custom

bare-metal server 

Large to extreme-scale

HPC infrastructure

Azure network integration

Specialized VMs

H: High memory

HB: Memory bandwidth

HC: Compute-bound

NC: GP-GPU compute

ND: Deep learning

NV: Graphics applications

NP: Programmable FPGA

L/M

H/N

A/B



Azure H-Series SKU Specifications

HB HC HBv2 HBv3 HBv4 HX

Cores 60 (SMT disabled) 44 (HT disabled) 120 (SMT disabled)
120, 96, 64, 32, or 16 

(SMT disabled)

176, 144, 96, 48, or 

24

176, 144, 96, 48, or 

24

CPU AMD EPYC 7551
Intel Xeon Platinum 

8168

AMD EPYC 7742 

“Rome”

AMD EPYC 7V73X 

“Milan”

AMD 4th Gen 

EPYC “Genoa”

AMD 4th Gen 

EPYC “Genoa”

CPU 

Frequency 

(non-AVX)

~2.55 GHz (single + 

all cores)

3.7 GHz (single core), 

2.7-3.4 GHz (all 

cores)

~3.1 GHz (single + 

all cores)

3.0 GHz (all cores), 

3.5 GHz (up to 10 

cores)

2.4GHz base, 3.7 

GHz maximum

2.4GHz base, 3.7 

GHz maximum

Memory
4 GB/core (240 GB 

total)
8 GB/core (352 total)

4 GB/core (480 GB 

total)

448 GB (RAM per 

core depends on VM 

size)

688 GB (800 

GB/sec)

1408 GB (800 

GB/sec)

Local Disk 700 GB SSD 700 GB SSD

960 GB NVMe 

(block), 480 GB SSD 

(page file)

2 * 960 GB NVMe

(block), 480 GB SSD 

(page file)

2 * 1.8 TB NVMe –

12 GB/s (Read) / 7 

GB/s (Write)

2 * 1.8 TB NVMe –

12 GB/s (Read) / 7 

GB/s (Write)

InfiniBand
100 Gb EDR 

Mellanox ConnectX-

5

100 Gb EDR 

Mellanox ConnectX-5

200 Gb/s EDR 

Mellanox 

ConnectX-6

200 Gb/s Mellanox 

ConnectX-6 HDR 

InfiniBand

400 Gb/s 

Mellanox 

ConnectX-6 HDR 

InfiniBand

400 Gb/s 

Mellanox 

ConnectX-6 HDR 

InfiniBand

Network
50 Gb Ethernet (40 

Gb usable) Azure 

second G

50 Gb Ethernet (40 

Gb usable) Azure 

second Gen Smart 

NIC

50 Gb/s Ethernet 

(40 Gb/s usable) 

Azure second Gen 

SmartNIC

50 Gb/s Ethernet (40 

Gb/s usable) Azure 

second Gen 

SmartNIC

50 Gb/s Ethernet 

(40 Gb/s usable) 

Azure second Gen 

SmartNIC

50 Gb/s Ethernet 

(40 Gb/s usable) 

Azure second Gen 

SmartNIC



GPUs for Compute (NC) & Visualization (NV)

Azure

Instance → NC NCv2 NCv3 NCasT4_v3 NC A100 v4

Cores 6, 12, 24 6, 12, 24 6, 12, 24 4, 8, 16, 64 24, 48, 96

GPU Tesla K80 Tesla P100 Tesla V100 Tesla T4 A100 Tensor Core

Memory 56/112/224 GB 112/224/448 GB 112/224/448 GB 28/56/110/440 GB 220/440/880 GB

Local Disk 340/680/1440 GB SSD
736/1474/2948 GB 

SSD

736/1474/2948 GB 

SSD
180/360/2880 GB SSD 1123/2246/4492 GB

Network Azure Network + InfiniBand (largest size only)

Azure

Instance → NV NVv3 NVv4 NVads A10 v5

Cores 6, 12, 24 12, 24, 48 4, 8, 16, 32 6, 12, 18, 36, 72

GPU Tesla M60 Tesla M60 Radeon Instinct MI25 A10 Tensor Core

Memory 56,112,224 GB 112/224/448 GB 14/28/56/112 GB 55/110/220/440/880 GB

Local Disk 340/680/1440 TB SSD 320/640/1280 GB SSD 88/176/352/704 GB 180/320/720/1400 GB

Network Azure Network



GPUs for Deep Learning (ND Series)

CPU Cores 6,12,24 40 96 96

GPU 1x, 2x, or 4x P40 GPUs 8x V100 32 GB (NVLink) GPUs 8x A100 40 GB GPUs 8x A100 80 GB GPUs

Memory 12/224/448 GB 672 GB 900 GB 1900 GB

Local Disk 736/1474/2948 GiB SSD 2948 GiB SSD 6 TB SSD 6.4 TB SSD

Network
Azure Network + 

InfiniBand EDR

Azure Network + InfiniBand EDR + 

NVLink GPU Interconnect

Azure Network + InfiniBand EDR + 

NVLink GPU Interconnect

Azure Network + InfiniBand EDR + 

NVLink GPU Interconnect

ND NDv2 ND A100 v4 NDm A100 v4



ND H100 v5

• 8x NVIDIA H100 Tensor Core GPUs w/ NVSwitch and NVLink 4.0

• 3.6TB/s bisectional bandwidth between 8 local GPUs within each VM

• 4th Gen Intel Xeon Scalable processors

• PCIE Gen5 host to GPU interconnect with 64GB/s bandwidth per GPU

• 16 Channels of 4800MHz DDR5 DIMMs

• 400 Gb/s NVIDIA Quantum-2 CX7 InfiniBand per GPU with 3.2Tb/s per 

VM in a non-blocking fat-tree network



GA GA
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High Performing 
Storage



Azure Storage

Simple, distributed, cross-
platform file system

Massively-scalable, secure, 
centralized 

storage target for unstructured 
data

Azure Blobs

Azure Datalake

Azure Files

Azure NetApp Files

Reliable, persistent, high 
performing storage for Virtual 

Machines

Ultra

Premium

Standard Move or migrate petabytes of 
data 

into Azure

Secure, intelligent data tiering 
between on-premises and cloud 

storage

Azure Import/Export

Azure DataBox

Azure Files Sync

Azure HPC Cache

Azure Managed Lustre

Azure Cray Clusterstore

Azure Databox Gateway 



Premium Tier

Hot Tier

Cool Tier

Cooler Tier

Archive Tier

Deep Storage Tier (Glass, DNA, etc.)

Multi Protocol Interface

Microsoft Confidential

Azure Blob/ADLS Gen2:  
Multi-Protocol Enables End to End Workflow

Ingest

Secondary 

Analysis: DNA 

alignment

Tertiary Analysis: Somatic 

Mutation Annotation

NFS HDFS

Azure ML

AI/MLREST NFS HDFS SMB …

Automatic Lifecycle 

Management

HPC Cache

SFTP



Flexible

Provide continuity 
to cloud workloads

Big Scale

Easily enable computational 
workloads of any size

High-Performance

High throughput, low 
latency with scale-out 

performance

Simple

Burst file data to 
your applications

Flexible Access 

Use your on-prem NAS data, 

cloud-based data, or both in 

a single namespace

Choose from three 

Performance SKUs

Create a hot cache of shared 

file data

Highly-Available 

Distributed Scale

Support 10s or 10s of 1000s of 

clients/cores

Easy to Integrate

Start in minutes

Use Azure APIs or Portal

Introducing Azure HPC Cache
Flexible File System Caching for your computational workloads



Classified as Microsoft Confidential

Dedicated Lustre

Solution

• Single-tenant, fully managed  Lustre 

HPC storage in Microsoft Azure

• Tailored to the customer HPC storage 

needs with three configs:

Small / Medium / Large

• 3 years RI for high utilization not just 

uncommitted demand ofr burst needs.

• Parallel file system available either to 

support compute on Cray systems 

through Infiniband or support 

compute execute on Azure VMs 

through ethernet connection

HPC Value 

Proposition target

• Azure HPC customers looking for 

improved performance on storage 

and expand their footprint

• S400 Azure customer with HPC on-

prem but not in Azure targeting 

Manufacturing, Automotive and 

public sector (e.g. Federal/ 

Government, Weather, etc.)

Azure

Networking

• Parallel file system available 

either to support compute on 

Cray systems through Infiniband

or support compute execute on 

Azure VMs through ethernet 

connection

Azure Cray Clusterstore Offer Value
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Azure Managed Lustre (Public Preview) 

Scalable, powerful, cost-effective, high-performance storage for the most demanding workloads in 
engineering, climate, energy, scientific research, and more

Azure Blob integration: Connect file systems with Azure storage 

containers for high -performance processing of blob data and archiving 

processed data into tiered blob storage for optimal data placement and 

cost management.

Azure Kubernetes Services: Containerize workloads using the available 

Azure Kubernetes Services compatible CSI Driver

SSD Performance
(MB/s TiB) 

Capacity
(TiB)*

Throughput
(GB/s)*

Pricing1

(GB/month)

250 768 Up to 192 $0.210

125 768 Up to 96 $0.145

*Default Capacity limit = 128TiB
1EastUS LIST Price

Public

Preview

General 

Availability

February 22 ’23 Late May ‘23

US US Other

East US West US 2 Australia East

East US 2 West US 3 Canada Central

Central US* Europe Central India

South Central US North Europe* Southeast Asia*

West Europe Sweden Central*

UK South

Accelerate HPC workloads: Provides a high-performance distributed 

parallel file system solution delivering hundreds of GBps storage 

bandwidth and solid-state disk latency, with several performance options 

to choose from.

Protect application investments: Enables HPC applications in the cloud 

without breaking application compatibility by providing familiar Lustre 

parallel file system functionality, behaviors and performance, securing 

long-term application investments.

Managed solution: Enables the benefits of a Lustre parallel file system for 

HPC workloads with the expected agility of cloud services, available in most 

Azure regions and without management headaches. Leverage the latest 

features and performance improvements with Lustre 2.15 (LTS)

*Coming Soon



LRS (11 9s)

3 replicas, 1 region

Protect against disk, 

node, rack failures

Write is ack’d when all 

replicas are committed

Superior to dual-parity 

RAID

GRS (16 9s)

6 replicas, 2 regions (3/region)

Protects against major 

regional disasters

Asynchronous to secondary

Typically >300mi

Async

Primary Secondary

RA-GRS (16 9s)

GRS + Read access to 

secondary

Separate secondary 

endpoint

RPO delay to secondary can 

be queried

Typically >300mi

Async

Primary Secondary

Zone 1

ZRS (12 9s)

3 replicas across 3 Zones

Protect against disk, node, rack and 

zone failures

Synchronous writes to all 3 zones

Available in 8 regions

Zone 2 Zone 3

Azure Storage: Built in Replication
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Workload 
Orchestration
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Azure Batch

• HPC-as-a-Service Model

• All HPC resources are cloud-based

Services for HPC Workload Management

Cloud-native job scheduling

• Support for third party schedulers

• Traditional HPC scaling methodology, but using Azure

Azure CycleCloud

Traditional cluster scheduler orchestration

HPC Application on 

client workstation

VM Resource 

Pool

Azure 

CycleCloud

Head 

Node

Hybrid Bursting or Cloud native model

HPC Application on 

client workstation

VM Resource 

Pool

Azure 

Batch

Azure Kubernetes 

Service (AKS)

Fully managed Kubernetes

• At no charge* and cost efficient for 
your applications

• Fully managed K8s in 4 min

• 100% vanilla K8s

• Enterprise-grade security



Support for traditional job schedulers

Symphony





>$1B annual investments

>8500 security experts

> 43 Trillion daily security signals

Unmatched security

“Make no mistake - Microsoft is a 
security company now” 

https://go.forrester.com/blogs/tech-titans-google-and-microsoft-are-transforming-cybersecurity/

9B
Endpoint threats 

blocked

32B
Email threats 

blocked

31B
Identity threats 

blocked



100
Azure has the deepest and most comprehensive compliance coverage in the industry

• CIS Benchmark

• CSA STAR attestation

• CSA STAR certification

• CSA STAR self-assessment

• ISO 20000-1

• ISO 22301

• ISO 27001

• ISO 27017

• ISO 27018

• ISO 27701

• ISO 9001

• SOC 1 Type 2

• SOC 2 Type 2

• SOC 3

• WCAG 2.0 (ISO 40500)

• CJIS

• CNSSI 1253

• DFARS + CMMC

• DoD IL2

• DoD IL4

• DoD IL5

• DoD IL6

• DoE 10 CFR Part 810

• EAR

• FedRAMP 

• FIPS 140-2

• IRS 1075

• ITAR

• NIST 800-171

• NIST 800-53

• NIST CSF

• Section 508 VPATs

Automotive

• TISAX (Germany)

Education

• FERPA (US)

Energy

• NERC (US)

Financial Services

• 23 NYCRR 500 (US)

• AFM + DNB (Netherlands)

• AMF + ACPR (France)

• APRA (Australia)

• CFTC 1.31 (US)

• EBA (EU)

• FCA + PRA (UK)

• FFIEC (US)

• FINMA (Switzerland)

• FINRA 4511 (US)

• FISC (Japan)

• FSA (Denmark)

• GLBA (US)

• KNF (Poland)

• MAS + ABS (Singapore)

• NBB + FSMA (Belgium)

• OSFI (Canada)

Financial Services (Cont.)

• OSPAR (Singapore)

• PCI DSS Level 1

• PCI 3DS

• RBI + IRDAI (India)

• SEC 17a-4 (US)

• SEC Regulation SCI (US)

• Shared assessments (US)

• SOX (US)

• TruSight

Healthcare and Life Sciences

• ASIP HDS (France)

• GxP (FDA 21 CFR Part 11)

• HIPAA (US)

• HITRUST

• MARS-E (US)

• NEN 7510 (Netherlands)

Media and Entertainment

• CDSA

• DPP (UK)

• FACT (UK)

• MPA

Telecommunications

• GSMA

Americas

• Argentina PDPA

• Canada Privacy Laws

• US CCPA

Asia Pacific

• Australia IRAP Unclassified

• China GB 18030:2005

• China DJCP (MLPS) 

• China TRUCS/CCCPPF

• China TCS

• India MeitY

• Japan CS mark gold

• Japan My Number act

• Korea K-ISMS

• New Zealand ISPS

• Singapore MTCS Level 3

Europe and Middle East

• EU EN 301 549

• EU ENISA IAF

• EU GDPR

• EU model clauses

• Germany C5

• Germany IT—
Grundschutz workbook

• Netherlands BIR 2012

• Russia personal data law

• Spain ENS High

• Spain LOPD

• UAE DESC

• UK cyber essentials plus

• UK G-Cloud

• UK PASF

https://aka.ms/AzureCompliance

https://aka.ms/AzureCompliance


Azure global compliance

The following compliance 

standards apply globally

CIS Benchmark

CSA-STAR attestation

CSA-STAR certification

CSA-STAR self-assessment

ISO 20000-1:2011

ISO 22301

ISO 27001

ISO 27017

ISO 27018

ISO 27701

ISO 9001

PCI DSS

SOC

WCAG

Azure has more global regions than any other cloud provider—

offering the scale needed to bring applications closer to users around 

the world, preserving data residency, and offering comprehensive 

compliance and resiliency options for customers.

Azure regions
Available region

Announced region

Availability zones60
Over

regions 

worldwide 140 available in

140 countries

https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-cis-benchmark?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-csa-star-attestation?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-csa-star-certification?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-csa-star-self-assessment?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-20000-1-2011?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-22301?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-27001?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-27017?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-27018?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-27701?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-iso-9001?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-pci-dss?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-soc?view=o365-worldwide
https://docs.microsoft.com/en-us/microsoft-365/compliance/offering-wcag-2-1?view=o365-worldwide


Remediate and automate

Minimize drift by configuring automated remediation tasks 

and alerts.

Apply policies at scale

Reduce the time needed to audit your environments by 

having all your compliance data in a single place.

Enforcement and compliance

Enforce policies to help ensure cloud compliance and avoid 

misconfigurations.

Active control and governance at scale for your Azure 

resources





Service Layer

On-premise

On-premise
workloads

GCP workloads

-

-

AWS workloads

-

-

Databases and Storage

-

Compute

-
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Transformative 
Services



Citizen 

Developers
Power Platform

Developers & 

Data Scientists 

Azure AI

Customizable AI models

Scenario specific AI services

ML platform

Cognitive Services



Vision

Image understanding

Text extraction

Image captioning

Form recognition

Video indexing

Facial recognition

Spatial analysis

Speech

Speaker recognition

Speech to text

Text to speech

Custom neural voices

Speech translation

Language

Entity extraction

Sentiment analysis

Intent understanding

Text and document translation

Q & A creation

Decision

Anomaly detection

Root-cause analysis

Metric monitoring

Personalization





Ensure that artificial 

general intelligence (AGI) 

benefits humanity

Empower every person and 

organization on the planet 

to achieve more

GPT-3.5 and GPT-4

Text

ChatGPT

Conversation

Codex

Code

DALL·E 2

Images







Thank you & hook ‘em!
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