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Data

Acquisition & 

modelling

Collaboration 

and 

visualisation

Analysis & 

data mining

Dissemination 

& sharing

Archiving and 

preserving

fourthparadigm.org

Data-intensive Research

http://fourthparadigm.org/


X-Info

• Data ingest  

• Managing a petabyte

• Common schema

• How to organize it 

• How to reorganize it

• How to share with others

• Query and Vis tools 

• Building and executing models

• Integrating data and Literature  

• Documenting experiments

• Curation and long-term 

preservation

The Generic Problems

Experiments &
Instruments

Simulations

Literature

Other Archives

facts

facts

facts

facts

Questions

Answers



Gartner: http://t.co/Co3EK1ERfN

http://t.co/Co3EK1ERfN


Monitoring

Collation

Quality assurance

Aggregation

Analysis

Reporting

Forecasting

Distribution

Done poorly,
but a few notable
counter-examples

Done poorly to moderately,
not easy to find

Sometimes done well,
generally discoverable and available,

but could be improved

Integration

(I. Zaslavsky & CSIRO, BOM, WMO)





www.fetchclimate.org

http://www.fetchclimate.org/


Water depth map of London. Storm event of 

60 minutes and 100 years return period



Parker MacCready: Univ. of Washington

Rob Fatland:, Wenming Ye, Nels Oscar,  Microsoft Research





LiveOcean: Hybrid Architecture

HPC
linux 150 cores

Forecast
NetCDF files

LiveOcean

Server
• Post Processing

• Pre-make .png “views”

• Archive NetCDF files

• API for web sites

• Admin.js

• Client.js
Blob Storage:

Forecast Copy

Science User
pythonAzure Table:

Log Info

Admin 

Website

Client Website
http://mappable.azurewebsites.

net/liveocean/

Rivers

USGS

Atmosphere

UW WRF
Ocean

HYCOM





World Wide Telescope

www.worldwidetelescope.org 

http://www.worldwidetelescope.org/






British Library Labs cloud 

analysis of digital catalogues, 

including 19th Century books 

scanned by Microsoft.
@MechCuratorBot

mechanicalcurator.tumblr.com





The Cloud 

democratizes 

access to scale &

economies of scale



Economies 
of Scale



2.4+ million
emails per day

200+ Cloud Services
1+ billion customers  ·  20+ million businesses  ·  90+ markets worldwide

5.8+ billion
worldwide queries each month

250+ 
million

active users

8.6+ trillion
objects in Microsoft 

Azure storage

1 in 4
Enterprise customers

50+ billion
Minutes of connections handled 

each day

48+ 
million
users in 41 

markets

50+ 
million

active users

400+ million
Active 

accounts





http://azure.microsoft.com/   







A-series

• 1-16 cores

• 0.75-112GB RAM

• 20-605 GB HDD

• Up to InfiniBand 40Gbit/s 

RDMA network (MPI)

D-series

• 1-16 cores

• 3.5-112 GB RAM

• Up to 800GB SSD

G-series

• 32 cores

• 468 GB RAM

• 6.5 TB SSD



Genomics at scale

David Heckerman, 

Microsoft Research





RaaS

SaaS

PaaS

IaaS

Cloud Services

Research collaboration and data 

lifecycle services

Data management, application 

services, collaboration tools.

Programming abstractions, 

database support, runtime 

systems

Virtual machines, reliable 

storage, provisioning tools, 

network bandwidth

Research 

Marketplace

Analytics services and expert 

consulting

Domain specific applications 

and data access

Advanced development tools 

and  libraries to SaaS 

developers

Specially configured virtual 

machine templates



www.azure4research.com

http://www.azure4research.com/


Use laptops & 

desktop computers

Overwhelmed by 

data

Finding analysis 

ever more difficult; 

sharing even 

harder 

www.azure4research.com

http://www.azure4research.com/


Microsoft 

Azure

Life 

Sciences

Machine 

Learning

Env. 

Science

Urban 

Science

Computer 

science

Engineering

>350 
Worldwide

15 Dec 2014
every 2 months

20TB
storage

200k 
core hrs

Azure4Research.

com



http://aka.ms/azure4researchml-za

http://aka.ms/azure4researchml-za


Microsoft Azure for Research

• Azure Research Awards

• Azure for Research Training
• Azure (VMs, Storage, Big Data) - Thu 27 Nov -

http://aka.ms/azure4researchza

• Machine Learning – Fri 28 Nov -

http://aka.ms/azure4researchml-za

• Technical resources & curriculum 

www.azure4research.com

Microsoft Azure for Research 
Group

@azure4research

http://aka.ms/azure4researchza
http://aka.ms/azure4researchml-za
http://www.azure4research.com/
http://www.linkedin.com/groups/Windows-Azure-Research-6521580?home=&gid=6521580&trk=groups_most_popular-h-logo
https://twitter.com/Azure4Research





