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High-Performance and Embedded
Architecture and Compilation

HIPEAC's mission Is to steer and increase the
European research in the area of high-
performance and embedded computing systems,

and stimulate cooperation between
a) academia and industry and
b) computer architects and tool builders.
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12 partners, 500 members, 96
associated members, 412
affiliated members and 875
affiliated PhD students from 350
Institutions in 39 countries.

Membership is free of charge.

hipeac.net/members/stats/map
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HIPEAC structure

10T « Computing Systems Weeks
BU_||d|n9 N « ACACES Summer School
* HIPEAC Vision « Collaboration Grants

* ImpactAnalysis . Concertation meetings
» Consultation Meetings

dissemination
 Communications
* Road show

* Awards

mmunity structuring
* Recruitment

* Industrial internships ® Management
* Industrial exhibition « Coordination
* Industry talks » Financial management

H : v Innovation stimulation « Membership management
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Highly skilled candidates for  HIJ%
specialist roles

“If you’re looking for skilled PhD engineers in
processor design, system architecture, compilers
and tools, look in HIPEAC first, the best ones are
there.”

Christian Bertin, STMicroelectronics

» Recruitment portal and events

» Jobs shared via LinkedIn and Twitter

» PhD directory

* Pool of 800+ PhD students

* Internship programme — supporting SMEs and larger businesses

Xavi Salazar, recruitment officer




Find your ideal computing

aroup RO @ B5C

Type - Country - Career level - Institution
job in Europe. There are
currently 138 open Core skills
positions!
Approximate Computing  Architecture  Compilation  Design Space Exploration  Disruptive Technologies
Embedded / Cyber-Physical Systems  Energy Efficiency  GPUs / Heterogeneous Systems  HPC / Exascale
= ADD JOB / INTERNSHIP . . . . . . .
Machine Learning  Memory  Multicore / Manycore  Networking  Parallel Computing  Reconfigurable Computing
Runtime Performance  Safety and Security ~ Scheduling / Virtualization ~ Simulation  Systems Software  Other
or manage my job posts
-in'f‘tlituic -in?tlituie -in'f‘tlituic
@ © i dea © i dea © i dea
A software software software
Visiting Student / Resident Research Professor @ IMDEA Research Associate Research Assistant
Student / Support Engineer Professor @ IMDEA Professor @ IMDEA
for the Mobile and... @ BSC
B Deadline: Sept. 8, 2017
@ Barcelona, Spain f Deadline: Sept. 8, 2017 £ Deadline: Sept. 8, 2017 f® Deadline: Sept. 8, 2017
® Engineer, Software Engine... ¥ Madrid, Spain ¥ Madrid, Spain ¥ Madrid, Spain
% Architecture, Embedded / Cyber- @ Professor ® Associate Professor @ Assistant Professor
Physical Systems, HPC /... ¥ Metworking ¥ Metworking ¥ Metworking
. NEBRIJA m * NEBRIJA & @==__ © =
One funded Ph.D. student One post-doc position in the Master Student for PhD position at CEFUPM on
position in the field of field of Reliability of Accelerators and "Trustable loT" @ UPM
Reliability of microprocessors microprocessors for Communications for High
for... @ Nebrija University Space... @ Mebrija University Performance Computing



Total Number of Jobs per year
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Industrial internships
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Internship Grants

® Number of submitted positions
® Number of companies
participating

m Number of applications

® Number of grantees

11



Industrial exhibition

Number of booths

I I I ® Number of booths
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Industrial talks

Industrial Session at the HIPEAC2016 Conference
- 17 booths + 71 industrial posters at the exhibition
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Innovation Stimulation Hiﬂ;

Activities organised:

Flipped knowledge transfer website

Technology transfer awards

Intense collaboration with Tetracom CSA

Entrepreneurial courses during the ACACES summer school
Entrepreneurial keynotes during the ACACES summer school
Entrepreneurial new in the HIiPEAC magazine

Venture Capitalist Session organised during the Autumn Computing
Systems Week by David Moloney, Movidius and Paul Murray, Atlantic
Bridge Capital

HIT
COMPILATION



HIPEAC structure

uilding « ACACES Summer School
« HIPEAC Vision * Collaboration Grants

- Impact Analysis  * Concertation meetings
dissemination < Consultation Meetings

« Communications

* Road show

* Awards

mmunity structuring
* Recruitment

* Industrial internships ® Management
* Industrial exhibition « Coordination
* Industry talks » Financial management

H : v Innovation stimulation « Membership management
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A single-board computer made in Europe

In April, we saw another indicator of the booming
popularity of the DIY electronics scene, when the
Kickstarter campaign for the UDOO X85 board
smashed its € 100,000 target overnight. Thanks to
the EU-funded AXIOM (www.axiom-project.eu) and
Mont-Blanc (www.montblanc-project eu) projects, a
new and improved version of Barcelona
Supercomputing Center's OmpSs parallel
programming model can be run on a duster of
UDODO X85, allowing hobbyists and professionals to
craft their own suparcomputer. The AXIOM team
a3ims to create a single-board computer — a complete
computer comprising microprocessoris), memory,
inputioutput and other features on one circuit board
— which is designed and manufactured in Europe.

HiPEAC caught up with UD0O co-founder Maurizio
Caporali (MC) of the University of Siena and Xavier
Martorell (XM) of Barcelona Supercomputing Center
to find cut more.
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Take a look at EUROSERVER's film
on 'Scale-out architecture for energy
efficient servers & micro-servers'
youtube.com/watch?v=2EnEKao...
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n | say safety, | mean that systems should not harm environments,

> » 033‘107

From research to business:

the emmtrix story

The @KaleacG ctal KMAX 'True Converged' platform in #HiPEACInfo 48

Video processing algorithms to boost edge
and motion detection
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Researchers at the Czech Institute of Information Theory and
Automation (UTIA) have demonstrated video processing algorithms
for the Sundance EMC2 platform using the Xilinx system-on-chip
(SDSoC) 2015.4 design environment.

Hardware accelerators used in the demonstration were found to
achieve up to eight times faster edge detection and 50 times faster
motion detection without a significant increase in power dissipation,
hence significantly reducing energy consumption

Three edge detection and three motion detection video processing
designs were demonstrated on the Sundance EMC2 platform. The
results for image processing will enhance embedded applications in
security, medical imaging and unmanned vehicles.

Ty

SME snapshot

From TV, to railways to insects: enabling
innovation at Embedded Computing Speuallsts

How has a start-up SME in the world of embedded
systems made use of society and the economy’s
growing reliance on automation, smart devices and
data? Philippe Manet and Bertrand Rousseau of
Embedded Computing Specialists explain.

Embedded

il Computing

Specialists

comPANY: Embedded Computing Specialists SPRL

MAIN BUSINESS: Expertise and solutions to accelerate R&D and enable
innovation in embedded applications.

LOCATION: Brussels, Belgium

WEBSITE: WWWw.ecspec.com/

Embedded Computing Specialists (ECS) was founded in early 2013
by Philippe Manet and Bertrand Rousseau. We decided to launch
the company after obtaining our Ph.D. in embedded computer
architecture from Université Catholique de Louvain in Belgium.
We have been part of the HIPEAC community since its beginning.

ECS offers a set of competences and solutions that accelerates

Photo: Jelle Van Saghbroack

We have even worked in the agrobiological industry, for a
customer active in intensive microfarming. We designed a fully
autonomous insect growth monitoring solution that allows them
to automate and scale their production to the next level.

Since its beginning, the main goal of ECS has been to bring the
best of scientific-level expertise and methodology in embedded
systems and computer architecture to industry. We use the
substantial experience that we acquired through our Ph.D. to
build and conduct efficient R&D strategies. We make use of hlgh
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.@hipeac co-organizer of 2day event,is doing a

EMERGENT great job in promoting #digitiseEU strategy and
@DSMeu #dsm #digital

Biting the hand that feeds IT

g DATA CENTRE  SOFTWARE  SECURITY  TRANSFORMATION DEVOPS  BUSINESS  PERSONAL TECH SCIENCE

High HIPEAC

Data Centre » HPC

European Commission dangles €374m for
low-power exascale research

Processors are going to be everywhere, so they shouldr ~°

energy hogs
s O |

Europe is trying to plant a flag in future chip development, slinging money tow:
low-power server silicon.

14 Mov 2016 at 07:28, Richard Chirgwin
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propel European industry into the future?
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evelop better software development er
Sandro D'Elia on digital platforms N
HIPEAC project officer Sandro D'Elia, from the Technologies and Systems for —
Digitising Industry department at the European Commission, discusses the
digital .
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! The 2017 call for
~ proposals is coming

The next call for propasals “ICT-05-2017: Customised and low energy
computing” will open in December, with a new topic on processor
hardware which will be of interest to the HIPEAC community.
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Tweets Volgend Volgers Vind-ik-leuks Lijsten Momenten
2.446 598 1.254 527 9 1
. Tweets Tweets en antwoorden Media
HIPEAC
@"\;peer olgt jou DS 3 emaakte veet
HIPEAC D hiy Ipeac « 16 aug v

European network bringing together the
cream of the #HPC and #embedded
architecture and compilation sector. CSA
funded by #Horizon2020 / #H2020
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Don't forget that you can get a free pasc to #HIPEAC18 by posting a photo
of your @hipeacjobs PEAC

poster! More info: bit.ly/HIPEACJobs_pos...

ESIT @ESITatRUE

Excellent job offers @hipeacjobs with the link
hipeac.net/jobs HIPEAC offers a #freepassHIPEAC18 for a
visit of the summer school
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Roadshow events

= Embedded World 2017
= DATE 2017

= |SC 2017

= DIF 2017

ECSEL 2017

= EXDCI conference

« |CT Proposers day Budapest
« EFECS 2017

23



The Steering Committee of the
HiPEAC Network of Excellence

: warded a MR AN
COMPILATION has'a de— ~ S SEVENTH FRAMEWORK
3 PROGRAMME

HiPEAC Pap‘er Award

for the paper
Clearing the Clouds: A Study of Emerging Workloads on Modern Hardware

by M. Ferdman, A. Adileh, O. Kocberber, S. Volos, M. Alisafaee, D.
Jevdjic, C. Kaynak, A.D. Popescu, A. Ailamaki and B. Falsafi

at International Conference on Architectural Support for Programming
Languages and Operating Systems
RN The HiPEAC Award Coordinator

= — "4:.7%
i
Prof. Koen De Bosschere

COMPILATION




Lo

Conference 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

POPL 0 0 0 1 0 1 0 1 3 5
PLDI 1 1 1 1 4 1 1 4 2 2
ASPLOS 1 2 3 0 4 2 4 2 3 4
ISCA 2 2 2 2 5 5 9 9 7 6
HPCA 2 2 4 4 4 1 6 8 9 9
FCCM 2 6 6 2 11 8 9 11 8 8
DAC 5 4 8 7 16 19 25 20 19 19
MICRO 2 7 4 4 6 7 5 9 9

TOTAL 15 24 28 21 50 44 59 64 60 (53)

L]
L IPEAC
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HIPEAC structure

uilding « ACACES Summer School
« HIPEAC Vision * Collaboration Grants

- Impact Analysis  * Concertation meetings
dissemination < Consultation Meetings

« Communications

* Road show

* Awards

mmunity structuring
* Recruitment

* Industrial internships ® Management
* Industrial exhibition « Coordination
* Industry talks » Financial management

H : v Innovation stimulation « Membership management
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COMPILATION

Marc Duranton

HIiPEAC Vision 2017

HIGH PERFORMANCE AND EMBEDDED ARCHITECTURE AND COMPILATION

Editorial board:
Marc Duranton, Koen De Bosschere,
Christian Gamrat, Jonas Maebe,

" Harm Munk, Olivier Zendra

COMPILATION



HIiPEAC Vision

THE HIPEAC VISION FOR
ADVANCED COMPUTING
IN HORIZON 2020

2008 2009

COMPILATION
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HIiPEAC vision 2017

HIPEAC

Recommen- |
dations
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(Narrow) Artificial Intelligence
everywhere

B Artificial Intelligence is changing the man-machine
interaction — natural interfaces, ”“intelligent” behavior

B The new systems should make intelligent and trustable
decisions




' Trust Is key for critical applications

 Beyond predictability by design and beyond worst-
case execution time (WCET)

« Capabillity to build trustable systems from
untrusted components

* Mastering trustability for complex distributed

Mistems, composed of black or grey boxes

IIIIIIIIIIII



Growing complexity
of software and hardware

*ARM® Dual Cortex™-A15 Microprocessor Subsystem
Upto 1.5 GHz
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“And that's why we need a computer.”
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The Washington Post

Democracy Dies in Darkness

The Switch

China has now eclipsed us in Al research

By Brian Fung =




Deep Learning

400

350 -®—China
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c 300
‘g ~=England
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2 100 @ Germany
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2007 2008 2009 2010 2011 2012 2013 2014 2015 —@=france
Year of Publication

Figure 1: Journal articles mentioning “deep learning” or “deep neural network”, by nation.”

(Office of Science and Technology Policy/The White House)
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Deep Learning (Cited Publications)
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Figure 2: Journal articles cited at least once, mentioning “deep learning” or “deep neural network”, by nation.”

(Office of Science and Technology Policy/The White House)
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Team/

algorithm Test error
Supervision 2012 15.3%
Clarifai 2013 n.j%
GoogleNet 2004 6.66%
Microsoft osfoz2/201g 4.94%
Google 0z2/03/2015 4.82%

. 4.58%
Baidu/ Deep Image 10/05/2015
Shenzhen Institutes of 1w0h12/205
Advanced Technology, Chinese | (the CNN has 152 | 3.57%
Academy of Sciences layers)

Mow !

Figure 69: Further progress on ImageNet




T: News Startups Mobile Gadgets Enterprise Social Europe Trending 44 Facebook Tesla Snap

DISRUPT SF Two weeks left for Extra Early Bird savings on Disrupt SF tickets Get Yours Now

CRUNCH NETWORK

Google, Baidu and the race for an edge in the global
speech recognition market

Daniel Faggella (@danfaggella

f W]inls | S fmlr

1 [PEAC
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When Deep Speech 2 was first
released in December 2015, Andrew
Ng, the chief scientist at Baidu,
described Deep Speech 2's test run
as surpassing Google Speech AP,
wit.ai, Microsoft's Bing Speech, and
Apple’s Dictation by more than 10
percent in word error rate.

The system is capable of “hybrid
speech,” something that many
Mandarin speakers use when they
combine English and Mandarin.

According to Baidu, as of February of this year, Deep Speech 2's most recently

published error rate is at 3.7 percent for short phrases, while Google has a stated 8

percent word error rate as of about one year ago (to its credit, Google did reduce its

error rate by 15 percent over the course of a year). Coates called Deep Speech 2's ability

to transcribe some speech “basically superhuman,” able to translate short queries more

accurately than a native Mandarin Chinese speaker.

HIJ3
COMPILATION



Trend in patent applications for the top five offices
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Facebook 0.0 17. . 14, 130
Social network L) L 3 4495 3
Tencent 252.0 15.8 4.8 30,160 697
Amazon 354.0 107.0 0.6 230,800 304
Web shop :
Alibaba 242.0 15.7 .1 36,450 A0
Alphabet 530.0 73.6 15.8 66,575 1000
Search engine
Baidu 64.0 10.6 5.3 1,467 667
Twitter 12.6 2.2 0.5 3,900 313
Microblog
Weibo g.8 o5 0.3 6,400 282
Uber 68.0 05 1.0 6,700 8
Taxi
Didi Chuxing | 33.8 6,000 250
Electric car Tesla 297 4. -0.9 14,000 o.080
BYD 21.5 n.6 0.4 200,000 0.120 i
Smartphone Apple 595.7 2313 53.4 110,000 1000 =
Huawei bo.8 5.6 176,000 290 !

Figure 173: Vital statistics of leading global technology companies
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C NATIONAL
== | CYBERSECURITY INSTITUTE

AT EXCELSIOR COLLEGE"

Home  AboutUs News & Events Media & Partners NCI Blog Publications Programs  Webi

CYBER EXPERTS BLOG

AT NATIONAL CYBERSECURITY INSTITUTE

How some U.S. universities are ‘failing’ cybersecurity

Posted in Education & Training by NCI at Excelsior on April 15, 2016
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U.S. universities not prioritizing cybersecurity

CloudPassage, a cloud security company based in California, recently examined 122 United States colleges
and universities with the leading computer and information science programs, a list it accumulated from
rankings made by U.S. News & World Report, Business Insider and QS World.

It looked at what courses were offered in cybersecurity and what the
requirements were for students to major in computer science or information
assurance. And the findings suggested that America’s higher education
systems are not giving students the training and skills they need to properly
fulfill cybersecurity roles. In fact, of the top 10 programs ranked by US News &
World Report, it was found that not one of them required students to take a
course in cybersecurity to graduate.

“As cyberthreats
become more
aggressive and
intelligent, so must
the IT pros who
handle them.”

This demonstrates an obvious lag in college curriculums keeping pace with the rapidly evolving needs of
cybersecurity and indicates that institutions of higher education in the U.S. can and should be doing more to
adapt to the growing challenges and complexities of IT today.
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Figure 147: Highly cited scientific publications by sector, 2010
Source: European Commission
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EU - Main Forecast Scenario
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Analysing the success stories of FP7
projects in computing systems

Christophe Toulemonde



PrOjeCt From To EC Contribution EC Contribution

By partner
I m p aCt 9/1/2011 10/31/2014 2 820000,00€ 470 000,00 €
 consortiom | ] |
PO S | tl O n Partners Number Rating Average Maximum Lead
6 M DE
Repartition Large Enterprise SME University Research Org.
0 4 2 0
Category Rank Rating Average | Maximum Estimation
LPGPU 6 Low-Power Parallel Computing on GPUs
P Team 6 M 55 160 83
Sxtended N/A - 64 181 115
Team
Publications 31 *kkk 40 135 12
ComuniRtg Activities 6 *kkk 68 147 116
Exploitable 1 * %k %k % 11 2 22
Foregrounds
IP Rights 3 % %k ¥k 1 4 3
Start-up 6 * 0 3 0
Spin-off
Direct Jobs n/a <o 1 17 not estimated
FTE 2 %* ¥k 11 40 40
FOSS N/A % %k %k %k = - YES
scodoria B Category Rank Rating Average | Maximum Evaluation
Number of answers received B 5.4 - -
Global 1 %k kk 2.86 = 3,43
Organisation 2 * %k %k 3.17 - 3,83
Community 2 ¥k kk 2.97 - 3,67
Business 2 ¥k kk 2.63 = 3,50
Academia 10 *k k% 3.23 = 3,50
Society 7 % %k %k k 2.31 = 2,67
Contributions * K K * Excellent * ¥ ¥ Good
& Surveys * ¥ Fair * Limited
< Not estimated
Partners XL Extra Large L Large

& Team M Medium S Small
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Recommendations

ABOUT THE SURVEY
Create a short questionnaire
Completed by every project participant
at the end of the project or after three months
Add a specific questionnaire to the coordinator

right at the end of the project and one a year later.

ABOUT FINAL REPORTS
Ask projects to provide the Excel files they used to
publish the reports.

Prepare guidance to project coordinators on how
to fill in some sections of the report so as to
increase homogeneity of the results.

Ask for specific data (e.g. categorize Open source).

Provide methodology to explain how to estimate
certain figures (e.g. FTE).

Gather data points from other sources of
information (e.g. Project proposals, Reviews).

Add request for certain data (e.g. TRL).

ABOUT PARTICIPANTS

Ask for the name, role, and contact information
of each project participant.

ABOUT DATA VALUE

Subjectivity of Data : Include inputs from all
participants as well as external stakeholders
such as the Project Officer, reviewers, and ideally
some experts.

Uniformity of Data. Compare the score of the
project with the average score of all projects

Incompleteness of Data: Guidelines on how to
evaluate certain aspects of the projects such as
jobs and FTE.

Time dependency of Data. A control point at the
end of the project and one a year later

Relevance of Data. Collect specific data
according to the project type

ABOUT DOMAIN EXPERTISE
Self-evaluation by Project Officer

evaluate how the project answered the
EC objectives of the work programme

evaluate project on the five criteria
Self-evaluation by project reviewers

Quality of the foregrounds, analysing the
value

Project Scientific Coordinator: One year after
evaluation

Metrics such as FTE, PhD, jobs, patents...

TRL evolution
COMPILATION



HIPEAC structure

uilding « ACACES Summer School
« HIPEAC Vision * Collaboration Grants

- Impact Analysis  * Concertation meetings
dissemination < Consultation Meetings

« Communications

* Road show

* Awards

mmunity structuring
* Recruitment

* Industrial internships ® Management
* Industrial exhibition « Coordination
* Industry talks » Financial management

H : v Innovation stimulation « Membership management
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H . 2017 Conference P kdbosche v
January 23-25, 2017, Stockholm, Sweden

Home Call for Papers  Workshops and Tutorials  Venue and travel Sponsorship
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The HIPEAC conference is the premier European forum for experts in computer architecture,
programming models, compilers and operating systems for embedded and general-purpose systems.
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Conference key figures Hiﬂ

Progress indicators HIiPEAC | HIiPEAC | HIiPEAC | HIiPEAC | HIiPEAC | HIiPEAC
2011 2012 2013 2014 2015 2016
85 117 102 133 148 167

# submitted papers

168

# accepted papers 20 37 43 39 38 37 34
# workshop/tutorials ~ 7/2 17/9 24/10 23/6 30/4 32/9  34/11

# participants 190 523 506 533 631 650 550
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Computing Systems weeks

European Network on High Performance and

Embedded Architecture and Compilation 3 kdbosche ~

Activities ~ Mobility ~ Research ~ Jobs Industry The Neitwork - Publications ~ Press room

CSW Zagreb, April 27-28, 2017

About Programme  Venues & Accommodation  Aftendees [l
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Number of Number of
Location
participants |thematic sessions

Goteborg
Ghent

Paris
Tallinn
Barcelona
Athens
Oslo
Milano
Porto
Dublin
Zagreb
Stuttgart

April 12
Oct 2012

May 2013
Oct 2013
May 2014
Oct 2014
May 2015
Sept 2015
April 16
Nov 2016
Apr 2017
Oct 2017

206
136

104
398
211
290
136
118
259
137

12
7

10
7
13
10
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"’ﬂ SUMMER SCHOOL
ACACES 2017

Home Program Course info General Info Poster session Industry * Registration -

Thirteenth International Summer School on Advanced Computer Architecture
and Compilation for High-Performance and Embedded Systems

9-15 July 2017, Fiuggi, Italy

Computer performance has increased by over 1,000-fold in the past three decades. This
astonishing growth has fuelled major innovations across all aspects of society. New
advances in drug discovery and diagnosis, product design and manufacturing,
transportation and energy, scientific and environmental modelling, social networking and
entertainment, financial analysis, all depend on continued increases in computer system
performance. Computing systems are so fundamental to today's society that they represent a basic resource, and form a
strategic foundation for many of our most powerful and versatile tools and developments. Maintaining rapid growth in
computing performance is key for tackling the societal challenges shaping Europe and assuring our global competitiveness in
the future.

Early registration deadline

March 31 2017

COMPILATION



Number of Number of |Participants from
applicants participants industry posters

ACACES 2012

ACACES 2013 241 151 13 68
ACACES 2014 238 172 21 76
ACACES 2015 241 188 15 89
ACACES 2016 275 187 16 81

ACACES 2017 231 179 15 76
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HIPEAC structure

uilding « ACACES Summer School
« HIPEAC Vision * Collaboration Grants

- Impact Analysis  * Concertation meetings
dissemination < Consultation Meetings

« Communications

* Road show

* Awards

mmunity structuring
* Recruitment

* Industrial internships ® Management
* Industrial exhibition « Coordination
* Industry talks » Financial management

H : v Innovation stimulation « Membership management
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HIPEACS5 structure

= HIPEAC Conference

= ACACES summer school

= Computing systems weeks
= Stimulating collaboration

= HIiPEAC Jobs

Connecting the communities

®

'®
/Growing the communities
= Membership management

= Growing the industrial community
= Growing the innovation community

Consultation meetings
HIPEAC Vision 2019
Disseminating the HIPEAC Vision

Roadmapping

Dissemination

« Communications
 Road show
 Awards
 Website

& Management
« Project management
« Financial management
* Industrial advisory board

= Growing the stakeholder community

Hm- Growing the new member states membership



To join, simply emaill
membership@hipeac.net

& Rainer Leupers
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