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Thinking Is easy, acting is difficult, and to put one's
thoughts into action is the most difficult thing In the
world.

Johann Wolfgang von Goethe



mailto:dsoudris@microlab.ntua.gr
http://www.microlab.ntua.gr/~dsoudris

Ermotun twv YrmoAoyiotwv

O ETMOTNUOVIKOC KAl TEXVOAOYIKOC KAGDOC TTOU:

UEAETAEI TNV AvVATTAPACTACH, ATTOBNKeEUON,
ETTECEPYAOia KAl HETADOON TTANPOPOPIWY HETW
UTTOAOYIOTWV KAl OIKTUWYV

avalnta kal ecetalel TpOTToUC (aAyopIOuouc, OOUEC
OEOOUEVWYV, YAWOOEC TTPOYPANMATIOUOU,
QPXITEKTOVIKEG) VIO TNV ATTOOOTIKI UAOTTOINCN TWV
TTAPATTIAVW EPYACIWY OE UTTOAOYIOTIKEC UNXAVEC



Kup1o1 otoxot

Eival onuavTtiko va yvwpiloule Ti UTTOPOUE Kal Ti OEV
UTTOPOUUE VO KAVOUME UE TOUG UTTOAOYIOTEG, KAl TTOOO
KaAQ

AuUTO peAetdel n Emothun Twyv YT1roAoyioTwy

H egoikeiwon pe TI¢ peBodoAoyiec oxediaouou
aAYOoPIOuWY, TTPOYPANUATWY KAl CUCTNMATWY, KAl N
UAOTTOINGT) TOUC O€ UTTOAOYIOTIKN/EC pnxavég (CPU,
GPU, FPGA) gival arrapaitntn yia va KATOVONOOUNE
TN ouyxpovn TEXvVoAoyia

OAIOTIKN TTPOCEYYION YIA TNV OXEdIAON EQAPUOYWYV KAl
UTTOAOYIOTIKWY PJNXAvVWV



‘ EniAuon npoPAnuatwv peoo H/Y
MpbBANua
> """"""" AWopBuol

v}\/\ [[Awooa

2TOIXEID




‘ EmiAuon nmpoPAnuatov peom H/Y

Mia ouoTnUATIK OKOAOUBIa HETAOXNMATIOPNWY METALU TWV
emreEdWV agaipeonc (layers of abstraction)

2. XEQIQOMOG AOYIOMIKOU:
EtTiAoyr) aAyopiBuwv Kal dopwV dEOOUEVWV

AAyopiBuog

[MpoypaupaTioudc:
XpAon yYAwooag yia Tnv TTeEpIypagr) Tou aAyopiduou

lpoypaupua

MeTtdoppaon/Alcppnveia:
MeTATPOTIN YAWOOOG O€ EVTOAEG NXAVIG

APXITEKTOVIKN
2UvOAou EvroAwv




... OUVEXEla

ADPXITEKTOVIKI
2UVOAou EvroAwv

2 Xe0I00UOG ETreCepyaoTh

MIKpOapXITEKTOVIKN

2 X€0100MOC AoyIKNG/KUKAWPATOG

KukAwuara
Circuits

Aladikaoia Kataokeung

2ToIXEIa
Devices




‘ OAOKANPOUEVO KUKAG®UA
(Integrated Circuit)

= In 1959 both parties applied for patents. Jack
Kiloy and Texas Instruments received U.S. patent
#3,138,743 for miniaturized electronic circuits.
Robert Noyce and the Fairchild Semiconductor
Corporation received U.S. patent #2,981,877 for a
silicon based integrated circuit. The two
companies wisely decided to cross license their
technologies after several years of legal battles,
creating a global market now worth about $1
trillion a year.

= "What we didn't realize then was that the
Integrated circuit would reduce the cost of
electronic functions by a factor of a million to one,
nothing had ever done that for anything before" -
Jack Kilby



http://inventors.about.com/od/kstartinventors/p/Jack_Kilby.htm
http://inventors.about.com/od/nstartinventors/p/Robert_Noyce.htm

... N avatoAf TG emavacTaong TS
TTANPOPOPIKNC

June 23, 1964 J. S. KILBY 3,138,743
MINIATURIZED ELECTRONIC CIRCUITS
Filed Feb. 6, 1959 4 Sheets-Sheet 2
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‘ [To10 1TPOi10V £XE€1 TOUG TT10 TTOAAOUG
UTTOAOVY10TEG yia KaBnuepivn xprnon?

AT Driver EventData Active
Night Vision Alertness Recorder CabinNoise  Cabin  Entertainment
Monitoring Auto-Dimming Suppression Environment System

Windshield
Wiper Control

Head-Up . Mirror Controls
Display Accident . Battery
Recorder lr_\ter'nor Voice/Data o Management
Lighting Communications G
ne
Airbag Engine Instrument | _
Correction
Deployment ~ Centrol  Parental Cluster
Controls I Electronic
\ /Toll Collection
& - E ;

Adaptive Front

Lighting \
Adaptive Cruise __i
Control a

: ___-———""/
Automatic

Braking
Electric
Power Steering

W ____ oDigital Turn Signals

Navigation
System

e Security System
\ Active Exhaust

Noise Suppression

Active Suspension

Antilock
OBDI e Electroni
Electronic Throttle Idle . Transmission S:abri‘ri:yl'c Braking Hill-Hold
Control
Control ' Stop/Start pstnocc ot I PR Control
Electronic Vibration Keyless Seat Position ) Regenerative
Valve Control Parking
Control ~ Entry /- S Tire Braking
Timing ane ystem
Cylinder Blindspot Departure Active Pressure
PO oAy
De-activation Detection Warning Yaw Monitoring
Control

XpRnon Evowpatwpévwy Zuokeuwyv (embedded systems)
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Ubiquitous computing in a connected world
O unoAoylopog £ivat nmaviou ot Staouvéepévo KOOHO

Infrastructure
Core (cloud)

Sensory
swarm,
actuators
and real
world data

Smart house
cities, ...

Mobile

1 4
" @ access
-Rabaey;
[ [PEAC UC Berkeley, updated for this HIPEAC vision n




Oo01ko1l Xapteg (roadmaps): ETP4HPC,

HiPEAC, ESCEL, IT

TA, SCR

STRATEGIC
RESEARGH
AGENDA
a017

HIPEAC:

High Performance and
Embedded Architecture
and Compilation

http://www.hipeac.org

eeeeeeeeeeeeeeeeeeeee

2TOXOI, TTPOTEPAIOTNTEG,

AVAYKEG, OPAOCEIG ....
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http://www.hipeac.org/

The HIiPEAC vision for Advanced Computing in Horizon 2020

@) Dependability Oé

‘safety, security, privacy, reliability|

Q} System complexity

distributed computing, big data, interoperability, ... %
AR,
e
‘9{}-
(o)

<2 Energy efficiency 2

parallelism, heterogeneity, dark silicon, data movement, communication, ...

Mobile / Data center \ Embedded
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Kupie¢ mporkAnoei¢ Kat mpotaoelg amo
HiPEAC Vision 2017
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‘ T1 oupPBativetl oto internet oe 60 sec

MORETHAN 120 NEW
zs‘hg'b%oo ACCOUNTS
UPLOADED CREATED

ON LINKEDIN

MORETHAN MORE THAN

243,000 PHOTOS 3.8 MILLION
UPLOADED SEARCHES ON

GOOGLE

70,000
MORETHAN
400HOURS HOURS

OF VIDEOS UPLOADED ikt ell 1)

WATCHED

(111 Tube e .
700,000 HOURS i THINGS THAT !
HHPPEH OH |NTERNET
MORETHAN MORETHAN

OF VIDEOS WATCHED

e 87,000 HOURS
e ® '\ 60 J] NETFLIX "2

ﬁ SECONDS

MORE THAN

25,000 POSTS
ON TUMBLR
a

MORETHAN
1,000,000 16'53?5%[);0

moReTHAN = SWIPES ONVIMEO

500,000 18.000

MATCHES
DOWNLOADED ONTINDER
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KatakAuopog 6edouevav(Data Deluge)

8000

6000

The "data

4000 | deluge” gap

2000 -

2005 201 0 201 5 ....................................................................
Source: IDC’s Digital Universe Study, sponsored by EMC, June 2011

2 e I s

-@-Data Growth —g-Moore’s Law

2006 2007 2008 2009 2010

[Paolo Faraboschi, HP]
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] '
KU plq pXSS T U 4th Generation Intel® Core™ Processor Die Map

' 22nm Tri-Gate 3-D Transistors
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SMARTER THAN YOU THINK

Google Cars Drive Themselves, in Traffic

f <o, o B
[Mloid cuokeun | MNXAvNUO TTOU
xpnoipotroisital KAOHMEPINA atré dig
EKOT. AVOPWITOUG TTEPIEXEI KA

XPNOIMOTTOIEI TOUC TTIO TTOAAOUG

Ramin Rahiméan for The New York Times

~ Dmitri Dolgov, a Google engineer, in a self-driving car parked in Silicon Valley after a road test.




Enineda Ixedraopou - Iepapxia
rxedraopou
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... JEp1KA pabnuata

ApXITEKTOVIKI) YTTOAOYIOCTWV

Bdaoegig Asdopévwv

MeTayAWTTIOTEG

TexvoAoyia Aoyiopikou

Eicaywyn otn 2xediaon Zuotnuartwyv VLSI

MikponAekTpoVviknf: Kataokeur) OAOKANpwWHEVWY KUKAWHATWY
2xediaon AvaAoyiKwv HAEKTPOVIKWY ZUCTNHATWY

2uoTtiiuata MikpoUtroAoyioTWV

Ynelaka Zuotiuarta VLSI

2X€0100MOG EVOWHATWHEVWY ZUCTNHATWY



= Teachers open the door, but you must
enter by yourself." -Chinese Proverb

x «O1 0aokaAol avoiyouv Tnv mopra, aAAa
Oa sou 6a mpsrTel EI0EABeICy KIVECIKN
Tapoluia
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