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Making a case for Hardware Acceleration

I Shrinking chips
Number and length of transistors bought per $

o The murmur is the end of Moore’s Law
o Man, this is getting expensive! §§f§
o Therise of the (vector) machine!
» SIMD: A good start L p > & | R e
« Too hard to put it all together v o

Shrinking chips
Number and length of transistors bought per $

o Industry requires better, faster, cheaper custom silicon

16nm
2014* 2015*

o Balancing the new and old workloads
o Old: SIMD / Fortran / Vectorizing

o New: Map-reduce and beyond / Sparse Matrices / Pointer Chasing

*Forecast Source: Linley Group

HUAWEI TECHNOLOGIES CO., LTD. Page 3 s% HUAWEI



Hardware Acceleration Technology Trends

O According to UC Berkeley research result, in the future, General Purpose Processor will meet a Brick wall ;
O Hardware Acceleration will become a better solution to improve system performance;

Brick Wall = Power Wall + Memory Wall + ILP Wall

BEE Memory Wall
|. wo o = 0 Increasing the number of cores increases the

Dark Silicon and the End of Multicore Scaling

i This paper considers all those factors together, projecting upper-bound performance
. achievable through multicore scaling, and measuring the effects of non-ideal device

i scaling, including the percentage of “dark silicon” (transistor under-utilization) on

. future multicore chips.

“Moore’s Law” .
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Efficient Processing vs. Complexity

o Required: the energy
efficiency of Custom
Processors at the generally
adopted programming
methods of Microprocessors

o 1Only 15-20% of General
Purpose Processors are for

the real work of the algorithm

T http://www.lanl.gov/conferences/salishan/salishan2013/Astfalk.pdf
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Today, solutions are a bit of a ‘parts’ problem
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Aha! There are some thoughts about these issues
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Enter: Big Data

What Happens in an Internet Minute?

61,141

New victims of

identity theft

204 million

20 47,000
App downloads

$83,000

Emails sent

amazon
PANDORA

100+

/In sales

New mobile users

accounts
Botnet infections

New Linkedin

6

New Wikipedia
articles published

277,000
Logins

And Future Growth is Staggering

30

Hours of video

Hours of music

Photo views Photo uploads
J20%" 100,000
New Twitter accounts New tweets

6 million
Facebook views

2+ million o

Search queries @

1.3 million

uploaded

Video views

(" (P

Today, the By 2015, the 2
number of — number of —] 'x
networked devices the globdl networked devices the alobal
population population
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it would take : <

you 5 years

to view all
video crossing

) \ IP networks

—™each second

2015,
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.. And the Inevitable sarcasm

DILBERT BY SCOTT ADAMS

CONSULTANTS SAY
THREE QUINTILLION

| BYTES OF DATA ARE
| CREATED EVERY DAY.

IT COMES FROM
EVERYUWHERE. IT
¢ KNOWJS ALL. i

\/

v BIG DATA LIVES
IN THE CLOUD. IT
KNOWS WHAT WE
DO.

ACCORDING TO THE
BOOK OF LWIKIPEDIA,
ITS NAME IS "BIG
DATA”
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N2 SO Adars In. et e vl izx

IN THE PAST. OUR BUT IF WE ACCEPT IS IT TOO
COMPANY DID MANY BIG DATA IN OUR LATE TO SHHHH!
EVIL THINGS. SERVERS, WE WJILL SIDE WITH || IT HEARS
> BE SAVED FROM YOU
y BANKRUPTCY. ;

wyw.dilbert.com

7-29-12
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Really, Big Data (value) is a Work in Progress

Apaché

< THEREST...

Spark

/2) STORM
CrhEEbpD
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We need to re-think where we process data, how & why
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20/20 Vision: Micro-watt to Mega-watt

Device Edge Router & Core Enterprise / Cloud
Operation Generate / Pre-process Extract, Transform & Transmit Load, Process & Analyze
Opportunity Fast user response Change “pipe” into iChannels. Processing in the path to Data Center Processing & Analytics
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20/20 Vision: Micro-watt to Mega-watt

Device

Edge Router & Core

Enterprise / Cloud

Operation Generate / Pre-process

Transform & Transmit

Load, Process & Analyze

Opportunity Fast user response

Change “pipe” into iChannels. Processing in the path to Data Center

Processing & Analytics
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Microwatt

Graduated ability to impact Data Processing relative to available power

Megawatt
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uW>MW Inspiring Example: Large Hadron Collider (CERN)

LHC Analysis Network: Producer & LHCONE: A global infrastructure for the LHC Tier1 Data Center — Tier 2 Analysis Center Connectivity

. . SimFral NDGF-T1a
Consumer for Big Data analysis b UAID mm\% NIKHEF T1 NDGF.T1a_ NDGF-Tic
. . TRIUMF-T1 McGill SARA NORDUnet
Today: Produce, Store & Distribute raw
data to subscribing institutions.

CANARIE etherlands
Canada * I *’

—
CERN Korea

Phase 1: VRF

Bill Johnston, \ ‘“’““‘*"’“"‘ +
How much (raw) transmitted data S 7 '//‘@

is processed with the same oot ,
=

DESY DE-KIT-T1
DFN

KREONET2
Korea

algorithms at destination? USA BNLTS dia

CMS PhEDEXx - Cumulative Transfer Volume
52 Weeks from Week 06 of 2012 to Week 05 of 2013
T T T T T T T
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B U Honds amvsr B TS AR BT Nebraska B S Vnderbit Rkl St e NTU  End sites — LHC Tier 2 or 3 unless indicated as Tier 1
LI T2_US_Purdue 1 12_Us_UCsD B T2_EE_Estenia [ T2_ES_CIEMAT B T2 IT_Bari - NL" ight _ . . .
[ T20FR_GRIF_LLR M T2 FR_GRIF_IRFU 1 T2 UK 5Grid_RALPP B TI_TW_ASGC_Buffer B 20T Legnaro CERN s | R [S Chicago Regl onal R&E communication nexus
T2_IT Pisa M T27IT_Rome ™ T2_US_Caltech M T2_FR_IPHC T2_BE_UCL GARR =
=) | = | = H H H
. E:EE;ES'F?E‘E" : :EZEEZEI:DBuﬁer Dgfi '_IE?c‘s s g:%:il:s:rn‘jmnel = EZIEIJ“E__TIIIESH - __:l.-f S tor, A =—ssm I Data communication links, 10, 20, and 30 Gb/s
= o o o i o o EANT| .
B 7220\ Beiing & T2 AT Vienna = TR JPNL & L Warsen s 47 more o e See http://Ihcone.net for details.
Total: 41,908 TB, Average Rate: 0.00 TB/s
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Precision Agriculture — Farm to National Coverage

Farm
- Secure Wireless

Country

-Food Supply Chain

- Drones use CV for Crops -Insurance / Risk model
and Livestock ¢ -Early detection of

- Process data locally and animal-borne disease
drive automated water & -Less / No Crop Subsidy
nutrient system efficiency

Aggregation of Regional, Municipal, Provincial
and Federal data — mass scale modelling
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Traffic Systems

]

sl FSPESS parking - availablity, rate, Weather Impact
&, time to final destination, Driver Scoring
services Fleet Management
Congestion re-routing - Fuel Efficiency
Without causing knock-on
problems!

Massively sensored Vehicle
Platforms, operating in the context
of congested urban setting
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Closing thought — It's just the beginning

o
: i
.
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Thank you
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