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Kozmik bilgi ve parcaciklar....

CERN bilim muizesinden bulut odasi vidyosu!



Sadece CERN’de mi var?

Tekrar bu goruntlyu inceleyecegiz...



Parcacik Fizigi, CERN,ve Blyuk Veri

* Pargacik f|2|g|n|n.temel motlvasyonu doga da kaybdlmu; basit temel
yap: tasglarini _anlamaktir. Alabildigine buyuk yildiz ve Qalaksﬂerden
mlkrokozmosu olusty\ran en kuciik temel yapi tagi olan-pargaciklar
gunuimiiziin h'ala en onemli sorularinda biridir. o/ '

UNIVERSE OF PARTICLES 7 UNIVERS DE PARTICULES )



GERCEKTEN EVRENI ANLAYABILIR MIYIZ?
CERN, BILIM VE TEKNOLOJI



BUYUK HADRON CARPISTIRICISI (LHC)

CERN — AVRUPA NUKLEER ARASTIRMALAR MERKEZ|



CERN VE BUYUK VERI

¢ Bliyiik veri yonetimi ve uygulamalari konusunda en 6nemli 6rneklerden
biri CERN’de yer alan Bliyuik Hadron Carpistiricisi deneyidir, ve yaklasik
olarak 150 milyon tane sensor lizerinden giinde 500EB veri uretmektedir!

Bu olusa kver,l lnaSI| k‘a\l"'“P ":
\ edeceg"ﬁ 1L S o :
*r_ ‘i;,: Ly |/ gerektigiy ver
< -., ‘,‘, ekrar tas ‘ 3
knolouk yakl

Veriler nasil toplaniyor?



DUNYA GENELI LHC VERi HESAPLAMA AGI(WLHC Grid)

Tier-2 sites
1989: First high 1999: The Grid 2003: Several o HiE (about 140)
bandwidth o delivering

. vision Internet2 land .
transatlantic intense data

materializes speed records

links challenges

2001: CERN wins
1991: The W0r|d Computerwor[d's 2008: The WLCG

Wide Web is 215t Century is the world’s

born at CERN Achievement Award largest grid
for SHIFT
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LHC’de VERI ANALIZLERI

Hacim

Veri boyutu

Karmasik



Bliyuik Veri, 10T, Enduistri 4.0, Yapay Zeka, Djital devrim,...
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Genel anlamda IloT sistemleri,
fiziksel cihazlarin agi, tasitlar,
binalar ve diger sistemlerin
elektronik , yazilim, sensorler ve ag
baglantilarina entegre edilerek
toplanan veri ve/veya veri
paylasimi tanimlamaktadir

CERN’deki temel loT

cihazlari nelerdir? Yapay -
N;Eka, Dijital donusum, e oogle LHCDASHBOARD
_Endiistri 4.0, vb. konular...
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Pamc'e Standard Procedure for Iﬁ}article Detection (CMS)

detector \
element B T QT R T AR G
I'- > - el — -~ — -~ — é’;’j e ,/ ) /
:lr e — ' v & & - " = - == t ::/ “
kgl R 4 e o _//"/
¥ T ” > -~ e
. e p
- - v o -
”~ > -~ o & v =
- o g o
v, o
>

Digitization/
Reconstruction --->

(X1,Y1,21, t1)
(X2,Y2,23, £5)

- —~
T Event 1
Sampi Nomber Event 2
Track 1

el

signals | -




pa"“‘"e Standard Procgdure for Rarticle Detettion (CMS)

detector \
element B I S G S AT S
\ A
5 g =

Digitization/
Reconstruction --->

(X1,Y1/Z1, ty)
(X2,Y2,22, t5)

Event 1

e ; ;W R Event 2
Track 1 Store the
Track;ZI I info for every
AnalOg event and
- every track
signals ' o

P,
.
Track momentum




muon

- -~ neutral hadron Kalorimetresi
=== photon

Elektromanyetik
Kalorimetresi

Silikon iz stricl

D Bamaey, CERV, Febriewy 2004

electron miyon



CMS Experiment at the LHC, CERN \
Data recorded: 2012-May-27 23:35:47.2
Run/Event: 195099 / 137440354
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File Edit ¥Yiew Window Help
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File View Options

Help

{4 StripDigiCollection_ vl

Optionl vl

All Folders
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seviye analiz/istatiksel metotlari



Toplanan biiylik miktardaki veri, milyonlarca c¢apisma
icerisinden belli bir iz/imza tasiyan durumlari barindirmakta

— MC Background

ve bunlar nanosn mertebesinde tekrarlanmaktadir. Bilginin
kayit edilmesi, belli bir ize yonelik/genel islenmesi, stirekliligi
ve sonuclarin saglanmasi olduk¢a hassas ve onemli bir

¢oziimleme gerekliligini ortaya ¢ikartmaktadir.
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[0} Fel _ " —— S4BFit

(0] E fs=8TeV, L =53f wuuns Bkg Fit Component
— 30 [Jtte

\ B 20

Z

@9 25

c

g 0

o 20

Untagged 0

Events /(1 GeV)
()] (2] ~ @

400F

E I I I
900 120 140 160 180
m,, (GeV)

Events/ (1 GeV)

0.12H B goh 124GeV CMS Preliminary
— vbf 124GeV Simulation
= wzh 124GeV
B ith 124GeV

Signal and background MC

o
o
53]
|
3

o)
[}
o

fraction of events/0.04
o o
o =
(o)) o

©
o
=

I I

CMS Preliminary
1s=8TeV,L=531"

—¢— Data

— SuBFit
+----+ Bkg Fit Companent
[Jt1e
[ 20

BDT <088

0.0 0.5 1.0
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I
i Jc‘ f'
W
§iExperiment at LHC, CERN

Data recorded: Mon Sep 26 20:18:07 2011 CEST
R'unIEvenl: 177201/ 625786854
Lumi section: 450

100TB/s nasil Nobel édiiliine doniistii?



Veri ¢c6zimleme, Glincel Uygulamalar ve Yapay Zeka

LHC deneyleri, veri toplanmasi ve analiz teknikleri olduk¢a uzun yillar ¢alisiimis
ve derin deneyim iceren, glincel uygulamalar icermektedir. Bunlar ozellikle
verilerin anlasiimasi, anlamlandirilmasi gibi konu basliklari icermektedir.

Candidates / (40 MeV/2)
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TTITTT lfl‘1fl

CMS and LHCb (LHC run )
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Altan Cakir | Istanbul Technical University (ITU) | Hiirriyet 2016
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... yapay zeka terimi, makinelerin, insanlarin birbirleri arasinda
“bilingsel” fonksiyonel davranislarini modelleyen, “6grenebilen”
ve “problem cozebilen” durumlar icin kullanilmaktadir.



Bir ornek uzerinden insanlarin davranislarinin bilgisayarlar
tarafindan algilanmasi:

1. Veri seti: Tahmin yurutmek i¢gin ileri seviye istatiksel metotlarin tahmin
vapmak uzere egitilmesi icin ornek veri seti

2. Algoritma: istatiksel metotlarin bilgisayar dilinde anlasilmasi ve insan-
benzeri davranislarin bilgisayarlar tarafinda o6grenilmesi icin ornek veri
setleri Uizerinde c¢alisacak yol, yontem.

3. The interface: Gercek diinyada yer alan insan benzeri gorevlerin ve bu
durumlarin veri bilgileri Uizerine kurgulanmis, 6grenebilen algoritmalarin
calistigi arayuz.




2. istatiksel metotlarin bilgisayar dilinde anlasiimasi
ve insan-benzeri davranislarin bilgisayarlar tarafinda
ogrenilmesi icin 6rnek veri setleri tGizerinde ¢alisacak
yol, yontem.

Makine Ogrenimi,
Derin Ogrenim, vb.

BUyuk Resim

Istatiksel
Model

LR R R AR LA R

1. Tahmin yiritmek icin
ileri seviye istatiksel
metotlarin tahmin
yapmak Ulzere egitilmesi
icin ornek veri seti

I

. CMS and LHCb (LHC run I)
T T T

-~
( Analiz

F Geri bildirim l

Cikt = — Kararlar

3. Gergek diinyada yer alan insan benzeri gorevlerin ve bu
durumlarin veri bilgileri Gzerine kurgulanmis, 6grenebilen
algoritmalarin ¢alistigl arayiz.

Candidates / (40 MeV/c?)
o ® B 8 = &







Teknolojik Gelismeler ve Yapay Zeka

Grafik,
Algoritma
Kuramlari
Optik
o o Nantekoloji

Fizik i

Kimya 2 Bilimler

Psikoloji e

Enformatik T ey Ogrenimi

Miuhendislik ""

Matematik

Istatistik...



Algoritmalar, Algilama, Tanimlama...

R i
33 ,,-R-T'%.

S.Y. Nar lisans ileri fizik projesi @ iT(

En basit 6rnek, hatirlayalim...
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Jose Mourinho
Manchester United FC
Football

Coach

Manager

Sports

Team

"gender": "male",

"age": 47.1,

"facialHair": {
"moustache":
"beard": 0.2,
"sideburns":

},

"glasses": "NoGlasses",

"makeup": {
"eyeMakeup": false,
"lipMakeup": false

},

"emotion": {

"anger": 0.018,
"contempt": 0.0C
"disgust": O.
"fear": )
"happiness":
"neutral": C
"sadness":
"surprise":

},

"occlusion": {
"foreheadOccluded": false,
"eyeOccluded": false,
"mouthOccluded": false




TWEETS FOLLOWERS

96.2K 33.2K 2+ Follow

Tweets Tweets & replies Photos & videos

TayTweets

@TayandYou Pinned Tweet

The official account of Tay, Microsoft's o) TayTweets @TayandYou - Mar 23

A.l. fam from the internet that's got zero he”OOOOOOO W g r|d| [

chilll The more you talk the smarter Tay
gets

¢ the internets

(5) tay.ai/#about = TayTweets @' TayandYou - 10h
C U soon humans need sleep now so many

conversations today thx @
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Guncel sorular, uygulamalar....
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Guncel sorular, uygulamalar....

your distance to g8
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| want to get across the
Bosphorus strait

Bilimsel dusiince....

Is-zekasi dusiinceleri

Oyunlastirma
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“Research is to see what everybody else has seen and to think what nobody else
has thought” Albert Szent-Gyorgyi




“Research is to see what everybody else has seen and to think what nobody else
has thought” Albert Szent-Gyorgyi

Parcacik fizigi ve uygulamalari bilimin ihtiyaclari ve ve 6nemli sorularin ¢éziimleri
uzerinden karmasik ag yapilari, sistem mimarileri, enformatik ve veri ¢6ziimleme
konu basliklarinda uzun yillardir derin deneyimlere ve ortak ¢alisabilme kultlirtiine
sahiptir.

v Joint ‘

CERN Apply new development

. hni
requirements tec al:‘gues in rapid

technologies cycles

push the limit

20/20



Image pattern recognition/augmented reality

Data analyst / scientist

Data Fusion and management process

Extract-Transform and Load (ETL) process and monitoring

Event detection and terascale physics

What outcomes those events operating > Nobel prize

How would you know track economical growth without measuring money
1990 is the start of Big data = LEP (CERN)/Tevatron (FNAL) experiments
more developments, topics and questions...
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THE toolkit for big data applications

TOOLKIT
© \vicCodeforBigData @ Show Resutts
In-Database ~ Hadoop Visualization
G Find Data e Run Code « SQL * Pig * python-matplotio « GraphViz (i3 .mfN‘ZAQ“(TA DE&(v‘\Zy\
Platforms Interfaces ! IR Fivo iy g Cul ﬂ%m ANNENTZ)
= . + Pl/Java « Java « D3js * R (ggplot2, lattice, L ‘WNWNi BiLIN
+ Greenplum DB * pgAdminlll . PLR « Spark . Tableau shiny) ,
- y
+ Pivotal HD * psal + PLipgSQL . Excel . ; ‘ ,
+ Hadoop (other) * psycopg2 _ ) Y\
+ SAS HPA + Terminal | s
. AWS + Cygwin o Implement Algorithms ° Collaborate : 5;53“@4 IGIN O Kismi
* Putty YAMADIN SEN .
* Winscp Libraries Python Sharing Tools
e Write Code + MADIib * numpy + Chorus
Java *  scipy + Confluence
Editing Tools Languages * Mahout +  scikit-learn + Socialcast
* ViVim « SQL R « Pandas « Github
+ Emacs + Bash scripting + (Toomany tolist)  Programs + Google Drive &
« Smultron ¢« C Text + Alpine Miner Hangouts
+ TextWrangler o Ct++ ¢+ OpenNLP + Rstudio
* Eclipse . C# o NLTK + MATLAB
+ Notepad++ « Java « GPText « SAS
* |Python * Python C++ + Stata
+ Sublime + R * opencv
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FROM PHYSICS TO industry

protons

Accelerating particle beams >70’000 patients treated worldwide (30 facilities)
~30’000 accelerators worldwide >21'000 patients treated in Europe (9 facilities)
~17’000 used for medicine




