




100 Years of Innovation 
• Health: public sanitation, aspirin,  antibiotics, vaccines, lasers, organ 

transplants, medical imaging, genome, genomics, epigenetics, cancer 

genomics (TCGA consortium)…. 

 

• Energy: electricity, electric grids, nuclear, … green. . . 

 

• Transportation:  roads, airplanes, helicopters, … space exploration… 

 

• Communications:  radio, TV, phone, mobile phones, . . 

 

• Electronics: transistor, computers , internet, WWW, ..  

• Computing has been at the center of innovation during the last 50 years… 

• Successful technologies are those that  become  “invisible” . . . . 



Pace of Innovation 
It took about 55 years to spread the use of automobiles to 
¼ of the US population… 

 

… 35 years for the telephone … 

… 22 years for the radio … 

… 16 years for the PC … 

… 13 years for the cell phone … 

… 7 years for the Internet… 

… 3 years for “cloud computing” to take center stage 



Petabytes 

Doubling every  

2 years 

Experiments Archives Literature Simulations Instruments 

The Challenge:  

 

Enable Discovery 

 

Deliver the capability to 

mine, search and analyze 

this data in near real time. 

Enhance our Lives 

 

Participate in our own heath 

care.  Augment experience 

with deeper understanding.  

Hadron Collider 

15 PB/year 

Molecular  

Dynamics 

Anton  



.







A model of computation and storage based on elastic access (pay as 
you go) to vast remote data center capabilities 

 

An infrastructure that provides a framework to manage scalable, 
reliable, on-demand access to applications 

 

The “invisible” backend to many applications, including mobile 

 

Historical roots in today’s Internet apps 

Search, email, social networks 

Files storage (Live Mesh, Mobile Me, Flicker,…) 

 

A way for organizations and for individuals to build scalable web 
presence without making huge investments in IT infrastructure 
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The    IT  Dilema 



Actual Load 
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Demand 

Lower Capex 

No capital 
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Adapting Capacity to Demand 
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Software-as-a-Service 

consume 

“SaaS” 
Platform-as-a-Service 

build 

“PaaS” 
Infrastructure-as-a-Service 

host 

“IaaS” 
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Modern data centers are   

about 11.5 times  

the size of a football field 

 

Range in size from “edge” 
facilities to megascale. 

Economies of scale 
Approximate costs for a small size 
center (100-1000 servers) and a 
larger, 100K or more server center. 

 Technology Cost in small-

sized Data 

Center 

Cost in Large Data 

Center 

Ratio 

Network $95 per Mbps/ 

month 

$13 per Mbps/ 

month 

   7.1 

Storage $2.20 per GB/ 

month 

$0.40 per GB/ 

month 

   5.7 

Administration ~140 servers/ 

Administrator 

>1000 Servers/ 

Administrator 

   7.1 



Conquering complexity 
Building racks of servers & 
complex cooling systems all 
separately is not efficient. 

Package and deploy into 
container units:    



Increasing performance lead to CPUs that were fast but inefficient. 

CPU clock rates at the (power) limit of what a single chip can dissipate. 

Parallel computing {multi,many}-core is the most promising approach 
to increase performance 



• Parallel computing is a fundamental paradigm shift that breaks the 50-year 
tradition of software development.  Research in this area could have deep 
implications for applications, programming models, architectures, and OS 

 

• New applications that exploit the computational power of parallelism and 
concurrency at the client 

 

• Develop new types of programming models, languages, and tools that can be 
used to build those applications 

 

• Identify the architectures that will be able to support the new generations of 
programming models and applications 

 

• Understand how the increased numbers of (possibly heterogeneous) processing 
units could be combined into a single system 

 

• Understand how operating systems will manage such systems 

  

• We need to train new generations of CS scientists and provide them with tools 
for parallel programming 



December 2009 









What you saw… What Windows Azure provided 





 

• VS2010 with SP1 (KB983509) 

• http://www.microsoft.com/windowsazure 

• Microsoft Azure 1.5  

• Installer will ask for DBMS (MySQL or SQL 

Server) 
 

http://www.microsoft.com/windowsazure
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