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Welcome to the thematic CERN School of Computing

Alberto Pace, school director
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Who am | ? Alberto - your school director Yam.

E Electronic Engineering (Politecnico di Milano), at CERN since 1986

E | have led 5 groups and various sections at CERN, currently the IT-CD
group. | have many years experiences in computing services,
Infrastructure, software engineering, accelerator control and accelerator
operation.

E | am passionate of mathematics, electronics, volleyball, scuba diving and

sailing \ \

p-adic numbers .
https://youtu.be/tRag4aYPzCc B
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A school with a long history

E
E

E

The school was created in 1970, 2023 will be the 44th edition
This is the 12t edition of the Thematic School
The school has visited 22 countries

E all member states (except Bulgaria, Slovak Republic)
+ Croatia, Cyprus, India

84 different nationalities, 155 last year (2022)
3145 students have followed the school
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Mandate and mission

E Create a common culture in scientific computing among young scientists
and engineers involved in particle physics or other sciences, as a
strategic direction to promote mobility and to facilitate the development
of large computing-oriented transnational projects.

E http://cern.ch/csc

E Participants come from worldwide laboratories and universities with
typically 20 to 30 different nationalities (61 different nationalities in the
past 10 years).

E http://cern.ch/csc/alumni
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Bridging science and computing

E The unprecedented technological evolution in computing has profited directly to
several scientific research projects, in particular in high energy physics

E Computing is today the main strategy for many sciences to boost their
research productivity

E Itis nowadays essential that:
E Scientists master computing technologies as the main tool for their research

E Computer scientists understand the scientific domain of the investigation to
deliver computing services that meet the needs of the research project
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Amadditiondl side leffect a. | si de effect

Eeé knowledge transfer of (CHORIN) skill
computing to academic, national laboratories, research institutes,
Institutional and industrial circles in Member States and other countries

E With direct or potential applications up to all spheres of the society
(as exemplified with the Web, and the Grid).
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The CERN Schools of computing

E The Main School CSC
E Two weeks, ~ 60 participants (82 last year) Schol of Computing
E Multiple topics on scientific computing

E The Thematic schools W@
E Goes more in depth on a particular topic Schoo f Computing
E Smaller participation, shorter duration (one week), clear goals
E Last year, two schools 35 + 38 participants . 5:

E This school: 23 participants
E The Inverted school

E Itis frequent to find among students real experts on specific topics, and the
cumulated knowledge of the students exceeds the one of lecturers.

E At the end of each school, we invite students to propose some lectures, and
we organize an nWheeetstodenhsoturn into

E In 2023, the 14" edition had 14 lecturers and more than hundred
participants

School of Computing
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The School Academic Dimension

s
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| ecturers to |

ersitjes
Training tr ai

EThe school &
E€ IS not a conferenceg
E€ I s not a place for
projects
E Does not replicate of common training available at home institutes,
or I n member stateds uni
EDoes not delivering Nntec

E Focus on persistent knowledge, less notions
and knowhow

2rogramme

C++

Aava

KOravle SOL
KO acle Forims
F2ython
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Focus on Knowledge

E Knowledge versus Knowhow

Knowledge

Articulated to other knowledge of the learner

By nature, when taken by the learner, different between learners
Transferable, adaptable to other environments

When taken by the learner, persistent

Requires related knowledge pre-exist

s

School of Computing

Knowhow

Generally stand-alone information

Initially, the same for every learner

Transfer requires effort

Will be forgotten if not practiced

Limited pre-requirements
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An outreach opportunity

E For the local organizers
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An outreach opportunity

60 anos do
CERN ¢

O simy

o

E For CERN

CERN
School of Computing
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Thematic CSC 2022
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Academic Programme

ETheme: nNScienti fic Software

E Introduction lecture
NPrepari ngLH®rcdmputHdt 1 onal
by Danilo Piparo (CERN)

E Track 1: Technologies and Platforms
by Andrzej Nowak

E Track 2: Parallel and Optimised Scientific Software
by Sebastien Ponce (CERN)

E Track 3: Programming for Heterogeneous Architectures
by Dorothea vom Bruch (CPPM/CNRYS)
and Daniel Campora (University of Maastricht)
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Drinking yellow liquids in Split

s

School of Computing
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CSC Organizers

Kristina Gunne Jarek Polok
Administrator Technical Manager

e. amdrihe MEDILS stdff E D |

L S

Alberto Pace

Director

staf f
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The School site is on indico

E https://indico.cern.ch/event/1244566/
E Check it regularly for updates - r—

Thematic CERN School of Computing 2023

SR The 12th Thematic CERN School of Computing (tCSC 2023) will take place on June 11-17, 2023.The
Academic programme theme of the school is "Sclentific Software for Heterogeneous Architectures”- see the academic
programme for more details

Timetable (week! , . ;
metabIe NEckly) This school is organized by CERN in collaboration with the University of Split. The school will take place

Timetable (daily) In Split, Croatla, and be hosted at the Mediterranean Institute For Life Sciences (MEDILS) Conference
Centre. The Centre is a historical renovated building situated in a wooded and landscaped park located
Practical information on the Adriatic Sea coast, a few kilometers from the centre of Split.

G Py e The School is aimed at postgraduate (i.e. minimum of Bachelor degree or equivalent) students,

RiSmsECondltons engineers and scientists with a few years' experience in particle physics, in computing, or in related

i Laptop configuration fields. We welcome applications from all countries and nationalities
School guide

Applications are closed.
Lecturers
Participants
Organisers

School poster

CSC portal website SCientiﬁc
Privacy notice SOftware £
e
| Computing.School@cer Hete.rOQeneous
— Architectures
o B &Y 11-17 June 2023, Split, Croatia

18



https://indico.cern.ch/event/1244566/
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School booklet

E Printed version for those who asked for it

E Electronic version (PDF) Linked
from school main page on Indico

E Contains pictures and short biographies
of all participants

/_‘ﬁ -
(\w , %\ Sveudiliste u Splitu
&J CERN \., University of Split

12™ Thematic

CERN School of Computing

11 to 17 June 2023 - Split, Croatia

Scientific Software for Heterogeneous Architectures
Technologies and Platforms

Parallel and Optimised Scientific Software
Programming for Heterogeneous Architectures

https://indico.cern.ch/e/tCSC-2023

School of Computing



https://indico.cern.ch/event/1100351/attachments/2352181/4160361/tCSC%202022%20Booklet.pdf
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WhatsApp group

E Unofficial communication channel
E We recommend you to join the group
E Autojoin link:

E https://chat.whatsapp.com/Gc6zA6WEG4BLKbNmM12tmD2

s

School of Computing


https://chat.whatsapp.com/Gc6zA6wEG4BLKbNm12tmD2
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School rule #1

E Participate

E Attendance at all lectures and exercises IS
mandatory

E You should attend all meals and coffee breaks

E Taking part in social and sports events is optional
£ You must let us know whether you participate or not
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School rule #2

E Be on time
E Check what the schedule says:

EALecture starts at 9: 000 => You

E Sign the presence sheet beforehand 1 it will be removed at 9:00

EAThe bus |l eaves at 18: 000 => 11t
EIlf youore | ate, we 3 '

https://mwww.youtube.com/watch?v=1dZveoBfiww

Spaceballs, Mel Brooks, 1987

CERN &
School of Computing



https://www.youtube.com/watch?v=1dZveoBfiww
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School rule #3

E Wear your badge
E At least until | have learnt all your names !

Jyoti Prakash Biswal Marta Vila Fer handes

CERN

Rutherford Appleton Laboratory, United .-

Kingdom ! e y '
- : Thematic CE :
Thematic CERN School of Computing § : CERN School
Split, Croatia - 11-17 June

~_ 39 Of (:Om ut' Ty
Split, Croatia - 11-17 'Snelng 2023

CERN g 9

School Computing

|

‘. # University of Johannesburg, South Africa

ematic CERN School of Computing 2023
Split, Croatia - 11-17 June

" o 0atia . 74 0';' i = -'« o
KU June ° ; a8 %
s = :‘ Yy & ' @\ CERN
> N 5 S EEN.'Y ) school of Computing
@ ~ B
N :

Th
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CERN School of Computing

The school learning process

E Learning process
E Lectures
E Exercises
E Exam

E Meet special persons,
Build trusts with colleagues across the world

E Lunches, dinners, coffee breaks, evenings
E Excursions

E Music events

E Sport programme

Mandatory

Optional

s

ERN &
School of Computing
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The school learning process

E Learning process
E Lectures
E Exercises
E Exam

E Meet special persons,
Build trusts with colleagues across the world

E Lunches, dinners, coffee breaks, evenings
E Excursions

E Music events

E Sport programme

Mandatory

Optional
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The tuition programme

CERN School of Computing

CERN
School of Computing

Sunday, 11 June 2023

Monday, 12 June 2023

Tueszday, 13 June 2023

Wednesday, 14 June 2023

Thursday, 15 June 2023

Friday, 16 June 2023

Saturday, 17 June 2023

=1} Lunch

-1 Welcome and infroduction
L Self presentations

Visit of Split old town

=l Outside Welcome Dinner

Breakfast

‘Opening Session

Coffee break

Preparing for the HL-LHC
computational challenge - Danilo
Piparo {CERN}

Introduction to efficient computing
- Andrzej Nowak

Lunch

Study time or sports

Hardware evolution and

heterogeneity - Andrzej Nowak

Coffee break

Technologies and Platforms -
exercise - Andrzej Nowak

Data-oriented design - Andrzej
MNowak

Dinner at MEDILS

Breakfast

Writing parallel software -
Sebastien Ponce (CERN)

Announcements

Coffee break

Modem programming languages
for HEP - Sebasfien Ponce (CERN)

Technologies and Platforms -
exercise - Andrzej Nowak

Lunch

Study time or sports

Optimizing existing large
codebase - Sebaslien Ponce
(CERN)

Coffes break

Optimizing existing large
codebase - exercise - Sebastien
Ponce (CERN)

(L5 L3 Dinner at MEDILS

Technologies and Platforms - ex...

Breakfast

Scientific computing on
heterogenecus architectures

Announcements

Coffee break

Practical vectorization - Sebastien
Ponce (CERN)

Programming for GPUs

Lunch

School photo

Qutdoor excursion

(=118 Excursion dinner

Ereakfast

Performant programming for
GPUs - Daniel Campora (University
of Maastricht)

Announcements

Coffee break

Practical vectorization - exercise -
Sebastien Ponce (CERN)

Design patterns and best practices
- Daniel Campora (Universify of
Maastricht)

Lunch

Study time or sports

Optimisation + vectorization - ex...
Progr: ing for heterog
architectures - exercise

Coffee break

Progr: ing for heterog
architectures - exercise

Study time or sports

Dinner at MEDILS

Breakfast

Progr ing for heterog
architectures - exercise

Coffee break
Progr ing for heterog
architectures - exercise

Announcements

Programming for heterogeneou...

Lunch

Exam

Summary and future technelogies

overview - Andrzej Nowak

Coffee break

Student lightning talks

Free time

Closing Session

Closing dinner

L5118 Breakfast

(-HU Departures
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The school governance

Ee I s discussed at t hhe School Advi sor
E http://csc.web.cern.ch/advisory-committe

E Includes several fulltime university professors

from different countries
e Currently: Belgium, Estonia, Germany, Croatia, Italy, Norway, Poland, Spain

E Two meetings per year

28
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Arnulf Quadt

Advisory Committee Chair, Programme Committee
Universitat Gottingen

Alberto Pace
School Director, Advisory Committee , Programme Committee

CERN

Enrica Porcari
Advisory Committee, CERN IT Department Head
CERN

Kristina Gunne
School Administrative Manager, Advisory Committee
CERN

Jarek Polok
School Technical Manager, Advisory Committee
CERN

CERN School of Computing

The School Advisory C

ommittee

Frédéric Hemmer
Advisory Committee, Programme Committee
CERN

Sebastian topienski
Advisory Committee
CERN

Pere Mato
Advisory Committee, Programme Committee
CERN

Danilo Piparo
Advisory Committee, Programme Committee

CERN

CERN
School of Computing

Are Strandile

Advisory Committee, Programme Committee
CERN

Veronika Zadin
CSC 2023 Local Organising Committee
University of Tartu Institute of Technology

Tauno Tiirats
CSC 2023 Local Organising Committee
University of Tartu Institute of Technology

Margit Meiesaar
CSC 2023 Local Organising Committee
University of Tartu Institute of Technology
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The school learning process

E Learning process
E Lectures
E EXxercises
E Exam

E Meet special persons,
Build trusts with colleagues across the world

E Lunches, dinners, coffee breaks, evenings
E Excursions

E Music events

E Sport programme

Mandatory

Optional

s

ERN &
School of Computing
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The Schdlcchltore®ih “exerocides” ur e 1 n

E The school has an entire computing infrastructure for exercises.
Remotely accessible to the students

E The quality of the computing infrastructure is a shop window for
CERN

E Students works in pair (2-student teams). If possible:
E 1 student with physics background
E 1 student with computing background

CERN
School of Computing
~Y

nexe
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The school learning process

E Learning process
E Lectures
E Exercises
E Exam

E Meet special persons,
Build trusts with colleagues across the world

E Lunches, dinners, coffee breaks, evenings
E Excursions

E Music events

E Sport programme

Mandatory

Optional

s

ERN &
School of Computing
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The exam

E A serious and difficult exam, which delivers the diploma
E Evaluate knowledge in two fields

E Physics

E Computing
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An exam part of the learning process

E The test statistic is usually a single number whose value ...

m- rm~ MmN M

.. reflects an agreement between the data and the hypothesis.
.. Is equivalent to the mean value of the data sample.
.. must be equal to the most probable value of the distribution in question.

. IS never larger than the difference between values of variances of two
competlng hypotheses.



35

CERN School of Computing

s

School of Computing

An exam part of the learning process

E The test statistic is usually a single number whose value ...

m- rm~ MmN M

.. reflects an agreement between the data and the hypothesis.
.. Is equivalent to the mean value of the data sample.
.. must be equal to the most probable value of the distribution in question.

. IS never larger than the difference between values of variances of two
competlng hypotheses.
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An exam part of the learning process

E In the process of hypotheses testing, we often define the null and the
alternative hypotheses. The most robust final results are obtained for ...

.. the acceptance of the alternative hypothesis.

.. the acceptance of the ratio of null and alternative hypothesis.
.. the rejection of the null hypothesis.

m m m M

36

.. the rejection of the difference between null and alternative hypothesis.
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An exam part of the learning process

E In the process of hypotheses testing, we often define the null and the
alternative hypotheses. The most robust final results are obtained for ...

.. the acceptance of the alternative hypothesis.

.. the acceptance of the ratio of null and alternative hypothesis.
.. the rejection of the null hypothesis.

m m m M
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.. the rejection of the difference between null and alternative hypothesis.
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The school learning process

E Learning process
E Lectures
E Exercises
E Exam

E Meet special persons,
Build trusts with colleagues across the world

E Lunches, dinners, coffee breaks, evenings
E Excursions

E Music events

E Sport programme

Mandatory

Optional

s
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Lunch and Dinners

Ve

E Mix of Students + lecturers
E Tables of 8 - 12 persons
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(Optional) Social programme

E EXxcursions
E Culture
E History
E Nature

E Social games

s

School of Computing
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(Optional) Music events

E Many students have
hidden talents

E Music values are universal
across all cultures

41
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This year

Bernardo

CERN School of Computing

Christof

s

School of Computing
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(Optional) Sport programme

Sport programme

At the CERN School of Computing an optional two to three hours sport programme is proposed every afternoon to
those who are interested. The aim of the programme is not only to provide a healthy work-life balance before the late
afternoon working sessions begin, but it also provides additional opportunities for interactions between students,

lecturers and organizers. Several of the lecturers act as sport instructors or organizers.

Sports depend on the local facilitiesare and are usually proposed in the afternoon of teh first week and the first two
days of the second week (the other afternoons being usually reserved for free time, the examination and the closing

session ).
Optional ... but exceptionally popular

The sports programme is obviously optional, and no student should feel embarrassed if not interested. It is however
particularly appreciated and usually more than go% of the students participate. In particular, the possibility to
discover new sport or to improve early skills through lessons given by school lecturers or by external instructors is

appreciated.
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Optional Spords|. ...




