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Computing Examples

Work on computing examples based on ROOT including RooFit and
RooStats

Examples are interactive demos made of notebooks

Running an a new CERN notebook service

SWAN (swan.cern.ch)

files will be stored in cernbox

Log-in into SWAN using your cern credential

if you don't have cernbox, a link to create it is automatically
provided

if you don’t have a CERN computing account, some special
accounts are provided for the course


http://swan.cern.ch

SWAN

swan.cern.ch

Go to my Notebooks
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http://swan.cern.ch

Starting SWAN

make sure to have selected

‘re default 86 version SWAN Customisation

Specify tha parameters that wil be used tc contextualisa the container whicn is craated for you. Sge the online
SWAN guide for more details.

- § Software stack moe...

A
¥
Platform more...
X86_61-slc6-gec19-opt 5
Environment script more. .
a.g. SCERNBOX_HOME/MySWAN/mMyscript s
Number of cores mo-e...
I :

Start my Session

click here to start /V
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Starting a Terminal in SWAN

After login cernbox home directory will be visible

Fles funning Clustaa
Sedec iterns o pe-form 2clions on therm. Up _;‘,J =
- #
SVIAN_projects

Start a terminal window
@ Centrol PFenel  Logout




Downloading the Notebooks

After starting the terminal, download the
notebooks for today’s session.

Download from my Web page using wget:

wget http://www.cern.ch/moneta/swan/Day1.tar.qz

bash-4.1$ wget -nv http://www.cern.ch/moneta/swan/Dayl.tar.gz

2016-11-27 12:30:53 URL:http://mcneta.web.cern.ch/moneta/swan/Dayl.tar.gz [200496/200496] -> "Dayl.tar.gz" [1]
bash=4.18% 1s

Dayl.tar.gz OWAN projects

bash-4.18 tar —zxvf Dayl.tar.gz

Davyl/

Dayl/ExtendedMLFit.ipynb
Dayl/LikelihoodAeCGoF.ipynb
Dayl/LikelihoodFit.ipynb
Dayl/pPoissonCoveracge.ipynb
bash-4.1%

untar the downloaded archive file

tar -zxvf Day1.tar.gz



http://www.cern.ch/moneta/swan/Day1.tar.gz

Starting a Notebook

After downloaded and extracted the
notebooks, go back to SWAN home page and

select the desired notebook
@ Sontrol Fennd | oot

Falc::
Select tams tc peform actons on tham, Jpbhao  New~ O
« % / Dayl

M
- Ml
& Likalihooda, ok

( & LkallhoodFit Ipynk }
B PaiseonCow aged
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Starting a Notebook

(i LikellhoodFit (etcseved) | contrciPanel | Logout
( File Eait View neert Cell Karme Help )
B + = &4 8B » 3% N B C  Makeoan $ & CelToclbar

Likelihood fit to exponential data

This nctedeok shows how to perform a likel hcoc fit to a data sample distributec according to an exponential ¢ strisution. The data sample cone &5 of n avents
(e.q. neZ0) genaraled randamly usang the RO T exponential random numbe gerarator. A negative og-likalihocd fundclion s constructad us ng the given data
set. The log-likelinood functicn is a function of the ft paramster tac. which is the sicpe o the exponantial distibution end tha minimum of tha function s found
using simp 8 100 s provicec by ROCT.

I'he axample shows also haw to extimatea the arar of the parameater usang batn the secand denvative of the ag-liksihood funclion ar the De’ tat=>0. 5 rule. By

ircreasing the number of generated events one cen see how the likelihood shepe approeches a parabole and the errors estimeted in the o methods becoma
equal

1. Event generation

First vae cenérate n events using an expenentia’ distribution with mean (ife 1au-2

In [1l]: int n = 20;
Jdouble tau =~ Z;
ard: :vector<doubhle> x(n):
TRandaml r(0);
fox (-at &1 =« C; 1 < np ++i)
®|i] = r.Exp[taun)

In [2]: /7 comment this line for avoiding pranting the randow generated valuss
X

(atd:::vector<dorble> &) { 0.73€121, 0.257743, 0.21141%5, 2.53096, C.656154¢, 0.237043, 2.756202, 0.572238, 1.229%43, 0.15
$545L, E.0L009, C.146472, 2.50028, 3.00072, 0.49£201, U./66004, 2.5635%9, L.UL053, 0.1£02b6%, U.4%2085 )
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References

Presentation about Jupiter notebooks and SWAN

https:/ / cernbox.cern.ch /index.php/s/cpgdlOaNIwrlz]u

Basics of ROOT for fitting
https:/ / cernbox.cern.ch /index.php /s /SjInYSk]rY9Kv8y

RooFit tutorial slides

https:/ / cernbox.cern.ch /index.php /s / kzGv4406IrpFpVM

RooStats tutorial slides

https:/ / cernbox.cern.ch /index.php /s /9DW]JCObing TWB3r

L. Moneta CERN Statistics Academic Training 2016 9


https://cernbox.cern.ch/index.php/s/cpqdIOaNIwrlzJu
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