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A New Era in HPC

BEYOND BEOWULF: CLUSTERS, CORES, AND A NEW ERA OF TOP500

Blog

Posted 2 months, 3 weeks ago

Addison Snell,

The List.

This year at the SC conference, the iconic (Monday, Nav. 17, 9:00 p.m. to midnight, at Mardi
Gras World] celebrates the 20-year history of Beowulf clusters, the 1994 achievement that would
transform the HPC industry, lowering the cost-per-flop barrier for anyone ambitious enough to tackle the
parallelism challenge. Today the parallelis palpable, as HPC faces new architectural revolutions that

carry software implications of their own.

LIFE BEYOND MOORE’S LAW

Blog
Posted 2 weeks, & days ago

Michael Feldman,

Why does your two-year old smartphone feel like a 1975 Ford Pinto? The answer, of course, is Moore's

Law. Thanks to transistor shrinkage, the semiconductor components inside the latest handheld devices
are twice as powerful as the ones in your now outdated [2013!] relic. Moore's Law, of course, does more
than drive smartphones sales. It has made the entire computer industry an economic juggernaut for the

last 50 years.

Moore's Law, the doubling the number of transistars [per die area) every two years, means that digital
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Supercomputing for U.S. Industry

A Report by U.S. Council on
Competitiveness

A Justifications for new
levels of supercomputing
for U.S. industry

A Free download from
WWW.compete.org, under
Publications tab

A Free webinar recording at

. A PDF version of www.intersect360.com,
this publication is

Download

available for under Presentations

download at no
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http://www.compete.org/
http://www.intersect360.com/

Need for Scalability

Figure 8: Projected Five-Year Needs for Most Challenging Applications
N=95-97
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We do not foresee any need toincrease application
speed/size/fidelity/complexity.

We could use 2x performance increase over the next 5 years.

We could use 5x performance increase over the next 5 years.

We could use 10x performance increase over the next 5 years.

68%

We could use 100x performance increase over the next 5 years.

We could use 1000x performance increase over the next 5 years.

W Strongly Disagree M Disagree

[ Neither Disagree or Agree

W Agree W Strongly Agree

Two-thirds of
respondents say
they could use
10x performance
increase over the
next five years.

Over one-third
could use 1,000x
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Barriers to Scalability

Figure 11: Barriers to Achieving 10x Greater Scalability
N=95-96
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Cost of hardware

AnScal abi I]i
softwareo
viewed as the #1
barrier for 10x
greater scalability

Cost of software

Scalability of hardware

Scalability of software

Facilities space

Power/cooling

Creating models

This remains a top
barrier (with cost
of hardware) for
1,000x scalability
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Software in Commercial HPC

Figure 13: Mix of Commercial, Open-Source, and In-House Software, by Vertical
N = 100 (see Demographics for Vertical distribution)

COMMERCIAL(ISV)

@ All respondents
@ Financial services or insurance
Energy
@ Professional Services
Large product manufacturing
@ Biosciences

Source: ASol ve.
Effect: Benefits of Supercomputing

|l nvest ment for U.
report pending publication, with

U.S. Council on Competitiveness
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SC14: Vendor News \

A CORAL win boosts prospects for OpenPower, GPU
adherents

A Nvidia, AMD, Intel advance accelerator roadmap
A Bull reveals exascale platform

A Lenovo hits the ground running with 1TF server

A SGI extends UV portfolio

A Dell intros GPU-heavy PowerEdge, Lustre storage
A Huawei gets in the game with big memory server
A Mellanox closes loop on 100Gbps

A Cavium demos 48-core ARM chip
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SC14: Trends

A Intel vs. the world

I IBM, Nvidia, AMD, Mellanox, and ARM, line up against Intel
hegemony
I More server vendors could back away from Intel dependency

A FLOPS give way to data centricity

I IBM Power architecture

I SGI UV 300 and 30EX shared memory systems for in-memory
analytics

I Cray Urika-XA and Urika GD analytics appliances

I Data Vortex system optimized for data communications;
A3CUBE has data-centric architecture
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The Year Ahead in HPC

A Server vendors reshuffle market share
I IBM will drop overall market share in its first year, post-Lenovo
I HP and Dell will vie for HPC server market leadership
I Lenovo will likely end up as number 3 server vendor in HPC

A Standard x86 Beowulf cluster yields to more specialized
systems
I ARM, GPU, Xeon Phi, and DSP accelerators in dense, power-
efficient designs; AMD APU-based systems
I OpenPower systems with or without accelerators
I Systems with integrated flash for fast, nonvolatile data caching
I Shared memory systems for in-memory analytics
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The Year Ahead in HPC \

A ARM and OpenPower poised to chip away at x86

dominance
I 64-bit ARM experimentation continues, more servers, newer
processors

A 3D memory enters the mix
I Micron commercializing Hybrid Memory Cube
I Intel will integrate into Knights Landing processor
I Toshiba, Intel to ship 3D NAND flash devices in 2015; Samsung
shipping today
A Accelerator adoption reaching critical mass; more than
half of new HPC systems will contain some type of

accelerator in 2015
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Solutions Evolving for Big Data \

A Commercialized frameworks
I More than just Hadoop
I Requires understanding of the specific problem

A Big-memory appliances for in-memory database

I The return of shared memory!

I Amplified by changes in processing architectures
AiDace@entrico computing
I Move the computation, not the data (?)

I Focus on complete workflows / data flows, not flops
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Important Technologies for Big Data\

A Parallel file systems

A Windows and mobile clients

A Programming environments

AMi ddl eware (job schedul i
A(Okay, sure é) FIl ash

A On the other hand:

I Keep Hadoop in its appropriate place

I Not so much public cloud

I Sorry, thereodos stil]l no nNKk
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Growth in the ﬁBi‘

A First off, what does that mean,
specifically?

A Certainly there are more organizations
adopting Big Data initiatives, but usually
with:

I Infrastructure they already have

I People they already have

I Maybe new software, but much of it open-
source or in-house

ost real spending is coming from;
ned uparades in normal refre

Intersect360

Vélgs "



Help Wanted

A New applications and architectures create a
sudden need for new skills. From where?

A Even without Big Data, new processor
architectures cause reinvention in skills for
nor mal t1 tl es | 1 ke nadmi

A Programming skills and services will be in
particularly short supply

A Warning: A bad analyst can do a lot of bad
analysis with good data

‘ Intersect360
RESEARTCH



The Other Issue (Time Permitting)




The Other Issue (Time Permitting)

|Z: Wh Id it, and In wh r?

Answer:. Scott McNealy,
CEO, Sun Microsystems
1999
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Remember This?

theguardian

Winner of the Pulitzer prize

The NSA files

Optic Nerve: millions of Yahoo webcam
images intercepted by GCHQ

1.8m users targeted by UK agency in six-month period alone
Optic Nerve program collected Yahoo webcam images in bulk
Yahoo: 'A whole new level of violation of our users' privacy’
Material included large quantity of sexually explicit images

What Is your right to privacy?
Does it matter if you are famous?
€ I n public
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Conclusions \

A The demand for HPC is undiminished, and
t he mar ket wi | | cont i

A Specialization is now winning out over
Astandardo sol uti ons

A Software is a bigger deal than hardware
A Skill sets are a bigger deal than facilities
A Regulation will play an increasing role
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