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The convergence of
Supercomputing and
Superinternet architectures
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osun 1he Renaissance: HPC
Services on Superinternet
Platforms
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O Sun Thesis

HPC Benefits from
Internet Computin @

Trends




O Sun Prediction

HPC Conver ges with
Internet Computin @




Ot At the platform

Superinternet
subsumes
Supercomputin ¢




@ Sun

Things Networked
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@Sun

micieriytens

Things Networked

Log # Things
10B - PC Era

Post-PC Era
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@Sun

micieriytens

Things Networked

Shrinkwrap SW

SW as a Service
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@ Sun

We are Here!
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The Emerging Big Picture
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& Sun
The Challenge

Billions of devices
Interactin g with
Millions of services,

B Predictably,

A

B Securely,
B Globally.
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& Sun
The BW Feedback Loop

Software Apps Network
s~ (bits) ¢ Content

4 & w (bits)

) Processorsj | Bandwidth
i (MIPS) (Mbps)

~ Footnote: The supercomputer technology cycle collapsed




@ Sun

Gilder’s vs. Moore’s Law
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@ Sun

Gilder’s vs. Moore’s Law
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@Sun

micieriytens

Big Rule

NEVER
Bet Against

-~ Bandwidth
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@Sun
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Gilder’s vs. Moore’s Law
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Oun Without a lot of

Imagination - 2005

e 10,000 CPU “plexes”
e 10's Millions of simultaneous users

e Multi-terabit network feeds
e 1 Terabyte RAM < $50K

=> 10’s of Terabytes commonplace

e 1 Terabyte DISK < $5K

=> 10’s of Petabytes commonplace




@®167/200MHz
® 250MHz
® 336MHz
@ 400MHz

100x in 3 Years
(doubles every ~6
— — — -months) — — -

CY94 CY95 CY96 CY97 CY98 CY99 CYO00




@3 Key Driver Is
Relationship Between

System Scaling and

Application
Management Complexity

i




Scalability, Redefined

A system Is Scalable
Only If You Can Add
Resources Without
Adding Complexity




& Sun :
Two Questions

Which Application
Technologies?

Which Platform
Technologies?




“Old” Client/Server

Heterogeneous
Servers

Trusted
Network

Managed
Clients




Transitional

Heterogeneous
Servers

WEB
Frontend

Browser
Clients




Transitional

ERP DW I M I Di TP Heterogeneous
A Servers

WEB
Frontend

Browser
Clients
HTML + Java




®um ppplication Servers
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@4 1ava 2 Enterprise Edition

7 Profile

Heterogeneous
Servers

ERP DW Mail Dir, TP
V' V|

EJB Application Server /4

Distributed

Federating Apps
Interfaces

WEB
Frontend

- 7 I , Uncontrolled
Customer| Partneryy | SUppUERs  (lients

XML + Java SE/ME




% Hpc Bindings
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Servers
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V| i

EJB Application Server ﬁ /4
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Super-Internet Architecture

Application Database
Tier Tier f =

Web Tier
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®Sun

Qualities Demanded

e Reactive Scalability

5 & 69's Availability

 Wirespeed Performance

e Extreme Trust

e Rational Scaling of Management




®sun. Here IS an interesting
system...

* >40,000 Processors

e >4 Terabytes of RAM

e >1 million simultaneous users
e 7x24 global operation

e > $1B/yr operating expense

o

What is it?







¢suz| Here is an (even more?)
Interesting system...

e >500,000 Processors
— 1000 Processor-Years every two days
e >10 Terabytes of RAM

e Highly heterogeneous
—1A32, Sparc, PowerPC,...
| —Windows, Solaris, Linux, MacOS,...
* | * Wide area distributed

i

What iIs it?
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@ Sun

Okay. No more games

* 10,000 Processors
e 40 Terabytes of RAM
e 500 power users (designers)

 Huge design data files and simulation
output

N . Deploy 2001-ish

What iIs it?




AY
S Answer

Sun's Chip Desi gn

Server "Ranch"
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Super-Internet Architecture

Web Applicati Databa
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HPC Stack

Usage Model

Ao lcaticns

Algorithms

BENOUSGOESS

Platform




@ Sun

Platform

e Machine Organization & 0/S
[P1/0

 Local Interconnection Network
e Storage




Ofun The Five Architecture

Bmldlng Blocks

Processor
Disk & Network

Interconnect A

Operating System Image




Two Design Camps
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Select When...

=

Interconnect
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# O/S Instances
Consistency vs. Partitionability
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®Sun

The 10Gbps Watershed

e 106G Ethernet = 0C192 rate
* Time-of-flight = Serialization delay
e.g., @ distance 30m = 150ns
256B/10Gbps = 200nS

e W x 10Gbps WDM @ 2x/Year
 All-Optical circuit switching networks
e Overhead gets pounded down




®Sun

|70 and Storage

 SIO (Infiniband) becomes standard
170 pipe = 6GBytes/sec

e Storage attaches to SAN

FC today
IP or Infiniband tomorrow

 HUGE industry




@ Sun

Platform negatives

 Random access memory latency &
BW

e Collective/Structured
communications

e Some numerical efficiency

i




O dun HPC Stack

‘ Usage Model \

Ao lcaticns

Value Adc

BENOUSGOESS

Platform
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@ Sun

Usage Model

'Progress”
A Web-accessed

Services
Space Dedicated

W, W\
7 W\
My

Distributed/

Departmental/Personal
>




X :
Services

* Storage & Archiving
* Intelligent Search
 Simulation

e Visualization




@S Example: Protein Data Base
www.rcsdb.org




®Sun

Take Aways

* The superinternet platform is the
supercomputer.

* Supercomputing moves up the
food chain

 Everything becomes a network
service







