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Data at Microsoft by the numbers

600 000 000 000
Number of security events 

analyzed/month, only on Microsoft own 

network

100 Tb
Public maximum

database size

( Azure SQL )

100k
# users/min on UK 

Covid dashboard 

(Azure Postgres)

3661
Open jobs with 

“Data Engineer”

1M
# of Database 

on ONE product

(Dynamics)

10 Billons
Inferences per month on Azure Machine 

Learning

53 Billions on Cognitive Services



Data products portfolio



Microsoft, the biggest data 
company in the world?
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Microsoft Data Portfolio

Databases: SQL Server, Citus Postgresql

Business Analytics tools: Excel, Power BI

Cloud offerings



Azure Data & Analytics Products and Services

Azure Purview

Azure Data 

Share

Azure

Cosmos DB

Azure for 

MariaDB

Azure for MySQLAzure for 

PostgreSQL

Azure SQL DB 

Edge

Azure SQL DBSQL Server

Azure Data 

Explorer

Azure Data 

Factory

Azure 

Databricks

Azure Synapse Analytics

Azure 

HDInsight

Azure Synapse 

Analytics

Azure Stream 

Analytics

Operational stores Analytics Governance





SQL

Analytics Runtimes

Synapse Studio

Unified experience

Integration Management Monitoring Security
Cloud data

SaaS data

On-premises data

IoT data

Power BI

PREVIEW

Azure Data Lake Storage

Azure Machine Learning

Azure Synapse Analytics

M I C R O S O F T  C O N F I D E N T I A L

Limitless analytics service with unmatched time to insight



Project Babylon

Unified Experience

Unified Platform
“Data Map” = Data Assets | Lineage | Classifications | … 

On Prem & Multi-Cloud Operational, Analytical, SaaS

Data Discovery

Publish, Discover & Curate

Data Sharing

Data Producers & Consumers

Business Glossary

Data Catalog

Intra

Inter 

Data Engineers & SMEs

Data Quality

Assessment 

Cleaning

Master Data

Ref. Data Mgmt

Master record mgmt.

Data Use 

Governance

Data Policy

Access Governance 

Loss Prevention

Data Privacy

Privacy Operations

Risk Assessment 

Data Officers

Data Governance
A unified approach to data governance

Synapse

Power BI

AML

Sentinel 

M365

and more …

M I C R O S O F T  C O N F I D E N T I A L

Roadmap

Azure Purview



Insights in minutes 

and rich reports

Choice of platform 

and language

Most secure 

over the last 8 years5
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The best of Power BI and

SQL Server Reporting Services 

with Power BI Report Server

Industry-leading 

performance

#1 OLTP performance1

#1 DW performance on 

1TB2, 10TB3, and 30TB4

Intelligent Query Processing

SQL Server 2019
Industry-leading performance and security, with intelligence over all your data

Private cloud Public cloud

Most consistent data platformIn-memory across all workloads

1/10th the cost of Oracle 

T-SQL

Java

C/C++

PHP

Node.js

C#/VB.NET

Python

Ruby

All TPC Claims as of 1/19/2018.

1 http://www.tpc.org/4081; 2 http://www.tpc.org/3331; 3 http://www.tpc.org/3326; 4 http://www.tpc.org/3321; 5 National Institute of Standards and Technology Comprehensive Vulnerability Database

Intelligence over 

any data

AI and Machine Learning 

over all data with the power 

of SQL and Spark

+

http://www.tpc.org/4081
http://www.tpc.org/3331
http://www.tpc.org/3326
http://www.tpc.org/3321


Azure SQL Database ledger – The power of 

blockchain in SQL

Makes data in SQL 
tamper-evident 

through 
cryptography

Provides a historical 
record of all changes, 

verified through 
cryptographic proofs

The same SQL you 
already know across 

Azure and on-
premises



Creating an account balance updatable ledger table

CREATE TABLE [Account].[Balance]

(

[CustomerID] INT NOT NULL PRIMARY KEY CLUSTERED,

[LastName] VARCHAR (50) NOT NULL,

[FirstName] VARCHAR (50) NOT NULL,

[Balance] DECIMAL (10,2) NOT NULL

)

WITH

(

SYSTEM_VERSIONING = ON,

LEDGER = ON

);

GO
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Data Box

• Capacity: 100 TB 

• Weight: ~50 lbs

• Secure, ruggedized 

appliance 

• GA September 2018

Data Box Disk

• Capacity: 8 TB ea.; 

40TB/order

• Secure, ruggedized 

USB drives orderable in 

packs of 5 (up to 

40TB). 

• GA Jan 2019

Data Box Heavy

• Capacity: 1 PB 

• Weight 500+ lbs

• Secure, ruggedized 

appliance 

• GA Expected June 

2019

Data Box Gateway

• Virtual device 

provisioned in your 

hypervisor

• Supports storage 

gateway, SMB, NFS, 

Azure blob, files

• GA March 2019

Data Box Edge

• Local Cache 

Capacity: ~12 TB

• Includes Data Box 

Gateway and Azure IoT 

Edge.

• GA March 2019

Order Fill UploadSend Return Cloud to Edge Edge to Cloud Pre-processing

Network Data Transfer Edge Compute

Offline Data Transfer Online Data Transfer

Azure Data Box – Family Summary

ML Inferencing





Use case: Smart City - Intelligent Crosswalks

Improve crosswalk safety by 

extending crossing time as 

needed

What problem does this solve?
• Reduce risk of harm to pedestrians from 

insufficient time to cross
• Reduce risk of vehicle accidents with 

improved traffic light management

What technology does this use?
• IP cameras send data over the local network to 

Data Box Edge
• Containerized application uses a custom machine 

learning model to identify pedestrians in need of 
additional crossing time

• Optional: transfer data to Azure for to retrain and 
improve your ML model or for additional analytics

Data Box Edge
Sensors

Azure Cloud

Azure Storage

IoT Edge Modules

Push updated containers to Edge

Azure ML

Optim
ized network

data transfer

FPGA + Azure ML

Local 

Storage

IoT Hub

Retrain model or run 
additional analytics in cloud with uploaded data

Push updated model to Edge

Local traffic 

system



Some innovation around 
Data



Preserving most important opensource code
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LOCKSS

Lots Of Copies Keeps Stuff Safe









Solving future data density 
needs
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Project Palix: DNA Data storage

Encoding
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Random access

(read)
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Decoding

0011
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Synthesis

(write)

Preservation

Joint project between Microsoft and University of Washington

>1,000x denser than tape

2,000 years in ~10˚C



Credit: Tara Brown Photography/University of Washington
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Project Palix - references

• Glass: A New Media for a New Era?
http://rowstron.azurewebsites.net/Publications/hotstorage18-
silica.pdf  

• A DNA-based archival storage system 
https://www.microsoft.com/en-us/research/publication/dna-
based-archival-storage-system/ 

• Scaling up DNA data storage and random-access retrieval
https://www.microsoft.com/en-us/research/publication/scaling-
dna-data-storage-random-access-retrieval/ 

•  Clustering billions of reads for DNA data storage 
https://www.microsoft.com/en-
us/research/publication/clustering-billions-of-reads-for-dna-
data-storage/ 

http://rowstron.azurewebsites.net/Publications/hotstorage18-silica.pdf
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Holographic storage

• Invented in ’60
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Holographic storage

• Invented in ’60

• Reading & writing 
comparable with classic hard 
drives 

• Software compensation with 
deep learning



Image credits

Photo by Glen Carrie on Unsplash 

https://unsplash.com/@glencarrie?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/election?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Thanks !

Christopher MANEU

Data Engineering & Analytics Lead Cloud Advocate @ Microsoft
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https://maneu.net
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