
José A. Blakeley
Software Architect
Database Systems Group
Microsoft Corporation



Most computational science involving ñbig dataò is 
still managed by file systems

Programming is mainly procedural using scripting 
languages

There is little data sharing independent of the 
programs ïno data independence

MapReduce approaches perceived as effective an 
easier to use

Thus, database technology has a high-hill to climb to 
become the de-facto platform for engineering and 
scientific apps



Databases are hard to use

Database are not sufficiently scalable

Tools of the database field such as data 
modeling not widely understood by scientists

Fear of vendor ñlock-inò 

Hard to break away from established practices 
in a science

é.



Microsoft has been learning about scientific 
and engineering apps for the last 10 years 

Have had good successes working side-by-
side with scientists

Astronomy, genomics, comparative analysis for 
RNA sequences, protein folding, carbon climate 
analysis

Every success has been transformational to 
the way science is performed in each science

We believe there is a great opportunity for 
databases to significantly impact the sciences



Large-scale scientific computing is data intensive

Database management systems can help

The solution is in ñscale-outò architectures

Both functional and data scale-out

Move analysis to the data!

Increasingly true with larger data set sizes

Start the design with ñ20 queriesò

Engages domain and computer scientists in data modeling design 
on the most important queries

Go from ñworking to workingò

ñDonôt let the best get on the way of the betterò

Iterative improvement works
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Astronomy: SkyServer, Pan-STARRS

Global scale carbon flux ïFLUXNET

Predictive medicine ïClalit Health Services

High-throughput genomics ï1000 genome

Massive sequence alignment (UT Austin)

Microsoft Life Sciences

Integrated Comparative Analysis System for 
RNA Sequences ïThe GutellôsLab @ UTA

é many more



Sky-Server, PAN-STARRS

Distributed, scale-out database system, 
moving analysis to the data

Dr. Alex Szalay, JHU



Sky survey to detect ókiller asteroidsô

Two phases

PS1: single telescope prototype now

PS4: 4 telescope array in 4 years

Hawaii + JHU + Harvard + 
Edinburgh + Max Planck Society

High data rate: 2.5 Petabytes/year

5B celestial objects/250B detections

100TB prototype database built at 
JHU with Microsoft help



Global Scale Carbon Flux Research  @ 
Berkeley Water Center

Leveraging Reporting and Data Analysis to 
increase quality of data

Dr. Deborah Agarwal and BWC tech team



Applications of eddy covariance measurements, Part 1: Lecture on Analyzing and 

Interpreting CO2 Flux Measurements, Dennis Baldocchi, CarboEurope Summer Course, 

2006, Namur, Belgium (http://nature.berkeley.edu/biometlab/lectures/)

 



Get a handle on data collection

Towers measure consistent carbon flux 
and micrometeorological parameters

Tower researchers quality check data 
and then provide the data to regional 
archives.

Regional and global carbon-climate  
analysis activities rely on data from 
regional archives

Recent La Thuile workshop is gathering 
over 900 site-years of data available 
from over 200 sites around the world. 


