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TMVA output can be very formidable!.
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: Weight expression for class 'Signal’:

: Weight expression for class 'Background':

DataSet Name: datasetl
Splitmode is: "RANDOM" the mixmode is: “SAMEASSPLITMODE"
Create training and testing trees -- looping over class "Signal™

Create training and testing trees -- looping over class “"Background”

Mumber of events in input trees {(after possible flattening of arrays):

Signal -- number of events : 6888  / sum of weights: ¢
Background -- number of events : 6888  / sum of weights: ¢
Signal tree -- total number of entries: Goee
Background tree -- total number of entries: 6888

Preselection: (will NOT affect number of requested training and testing e
Mo preselection cuts applied on event classes

: Weight renormalisation mode: "NumEvents": renormalises all event classes

such that the effective (weighted) number of events in each class equals
number of events (entries) that you demanded in PrepareTrainingfndTestTre
... i.2. such that Sum[i=1..M_j]{w i} = M_j, j=8,1,2...
... {(note that N_j is the sum of TRAINING events (nTrain_j...with j=Sign:
..... Testing events are not renormalised nor included in the renormalis:
--» Rescale Signal event weights by factor: 1
--» Rescale Background event weights by factor: 1
Mumber of training and testing events after rescaling:

Signal -- training events ;1888 (sum of weights: 1e88) - r
Signal -- testing events : 5288 (sum of weights: Seea) - r
Signal -- training and testing events: 6@88 (sum of weights: 66B8)

Background -- training events : 1eed (sum of weights: 1eea) - r
Background -- testing events : 5888 (sum of weights: seea) - r

Background -- training and testing events: 6288 (sum of weights: G@8@)
Create internal training tree
Create internal testing tree
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My task structure:

Integration of TMVA ooy
TMVA Output into Jupyter Jupyter
notebooks o
Improve TMVA output Transform TMVA
In terminal output into HTML
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Improve TMVA output from
terminal
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Before:

After:
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: Dataset[datasetl]
1 Dataset[datasetl]
: Dataset[datasetl]
: Dataset[datasetl]
: Dataset[datasetl]
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! Boocking method: BDT DataSet Mame: datasetl
: Dataset[datasetl]
: Dataset[datasetl]

Splitmode is: “RANDOM" the mixmode is: "SAMEASSPLITMODE"

: Create training and testing trees -- leoping over class "Signal”

! Weight expression for class 'Signal’:

: Create training and testing trees -- looping over class "Background”

: Weight expression for class ‘Background':

LR

Mumber of events im input trees (after possible flattening of arrays):

Signal -- number of events : geee /o sum of weights: ¢
Background -- number of ewvents : 6008/ sum of weights: ¢
Signal tres -- total number of entries: oo
Background tree -- total number of entries: &@@@2

Preselection: (will NOT affect number of requested training and testing e
Mo preselection cuts applied on ewvent classes

¢ Weight renormalisation mode: “MumEvents"™: renormalises all event classes

such that the effective (weighted) number of events in each class equals
number of events (entries) that you demanded in PrepareTrainingAndTestTrs
i.e. such that Sum[i=1..N_j]{w_i} = N_j, j=0,1,2...
(note that N_j is the sum of TRAINING events {nTrain_j...with j=5ign:
..... Testing events are not renormalised nor included in the rencrmalis:
--> Rescale Signal event weights by factor: 1
--» Rescale Background event weights by factor: 1
Mumber of training and testing events after rescaling:

Signal -- training events : 1808 (sum of weights: 1leee) -
Signal -- testing events 1 5008 (sum of weights: Seee) -
Signal -- training and testing ewvents: 6088 (sum of weights: &@@@)

Background -- training events 1 100 (sum of weights: leee) -
Background -- testing ewvents : 5008 (sum of weights: Seee) -

Background -- training and testing events: 6008 (sum of weights: 62e@)

Factory

DataSetFactory

Booking method: BDT

[datasetl] : WNumber of ewvents in input trees
¢ Number of training and testing ewvents

: Signal --
Background --
Background --
Background --

training events 1 1e0d

testing events

training and testing events: &0@@

training events
testing events

training and testing events: 6000
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Factory : Boocking method: BDT DataSet Mame: datasetl
Before DataSetFactary : Dataset|datasetl] :Jpiitmode 1s: TRANDOMT the mixmode 15: TSAMEASGPLITMODET
g DataSetFactory : Dataset[datasetl] reate training and testing trees -- leooping over class "Signal”
DataSetFactory : Dataset[datasetl] leight expression for class 'Signal’: ""
DataSetFactory : Dataset[datasetl] reate training and testing trees -- leooping over class "Background”
DataSetFactory : Dataset[datasetl] leight expression for class 'Background': ™"
DataSetFactory : Dataset[datasetl] umber of events in input trees (after possible flattening of arrays):
DataSetFactory : Dataset[datasetl] Signal -- number of events : geee /o sum of weights: ¢
DataSetFactory : Dataset[datasetl] Background -- number of ewvents : 6008/ sum of weights: ¢
DataSetFactory : Dataset[datasetl] Signal tres -- total number of entries: oo
DataSetFactory : Dataset[datasetl] Background tree -- total number of entries: &@@@2
DataSetFactory 1 Dataset[datasetl] reselection: (will NOT affect number of requested training and testing &
DataSetFactory : Dataset[datasetl] Mo preselection cuts applied on ewvent classes
--- DataSetFactory 1 Dataset[datasetl] :[§eight renormalisation mode: “MumEvents"™: renormalises all event classes
--- DataSetFactory : Dataset[datasetl] such that the effective (weighted) number of events in each class equals
--- DataSetFactory : Dataset[datasetl] number of events (entries) that you demanded in PrepareTrainingAndTestTrs
--- DataSetFactory : Dataset[datasetl] i.e. such that Sum[i=1..N_j]{w_i} = N_j, j=0,1,2..
--- DataSetFactory : Dataset[datasetl] (note that N_j is the sum of TRAINING events {nTrain_j...with j=5ign:
--- DataSetFactory : Dataset[datasetl] :ff..... Testing events are not renormalised nor included in the rencrmalis:
--- DataSetFactory : Dataset[datasetl] -» Rescale Signal event weights by factor: 1
--- DataSetFactory : Dataset[datasetl] :[|{-> Rescale Background event weights by factor: 1
--- DataSetFactory : Dataset[datasetl] :|NUmber oF Lraining ond LESLLNg SVents aTter NMescaling:
--- DataSetFactory : Dataset[datasetl] :f-------------------------
--- DataSetFactory : Dataset[datasetl] :[S5ignal -- training events : 1808 (sum of weights: 1leee) -
--- DataSetFactory 1 Dataset[datasetl] :[|Signal -- testing events 1 5008 (sum of weights: Seee) -
--- DataSetFactory : Dataset[datasetl] :[S5ignal -- training and testing ewvents: 6088 (sum of weights: &@@@)
--- DataSetFactory : Dataset[datasetl] :|Background -- training events 1 100 (sum of weights: leee) -
--- DataSetFactory : Dataset[datasetl] :|Background -- testing ewvents : 5008 (sum of weights: Seee) -
--- DataSetFactory 1 Dataset[datasetl] :|Background -- training and testing events: 600@ (sum of weights: Geee)
Factory : Booking method: BODT
After' DataSetFactory I i [datasetl :INumber of events in input trees
¢ Number of training and testing events
: Signal -- training events 1 1e0d
: Signal -- testing events 1 5000
: Signal -- training and testing ewvents: 600G
Background -- training events : leoa
Background -- testing events 1 5000

Background -- training and testing events: 6200
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Before:

-- Factory

-- DatasetFactory
-- DatasetFactory
-- Datasetractory
-- Datasetractory
-- DatasetFactory
-- DatasetFactory
-- Datasetractory
-- Datasetractory
-- DatasetFactory
-- DatasetFactory
-- Datasetractory
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-- Datasetractory
-- DatasSetFactory
-- DatasetFactory
-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- DatasetInfo

-- Datasetractory
-- Factory

-- MLP

-- Norm

-- Norm

-- Norm

-- Morm

-- MLP

-- MLP
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. Booking method: BDT DataSet Mame: datasetl

. Dataset[datasetl] : Splitmode is: "RANDOM"™ the mixmode is: "SAMEASSPLITMODE™

. Dataset[datasetl] : Create training and testing trees -- looping over class "Signal™ ...

. Dataset[datasetl] : weight expression for class "Signal': ""

. Dataset[datasetl] : Create training and testing trees -- looping over class "Background" ...
. Dataset[datasetl] : Weight expressicn for class 'Background':
. Dataset[datasetl] : Number of events in input trees (after pass:ble flattening of arrays):

nm

. Dataset[datasetl] : signal -- number of events ;622 [/ sum of weights:
. Dataset[datasetl] : Background -- number of events T ee28 [/ sum of weights:
. Dataset[dataset1] : Signal tree -- total number of entries: &8
. Dataset[dataset1] : Background tree -- total number of entries: Goee

. Dataset[datasetl] : Presslection: (will MWOT affect number of reguested training and testing e\
. Dataset[datasetl] :
. Dataset[datasetl] : Welght renormalisation mode: "NumEvents": renormalises all event classes

. Dataset[datasetl] : such that the effective (weighted) number of events im each class egquals
. Dataset[datasetl] : number of events (entries) that you demanded in PrepareTrainingandTestTrs
. Dataset[datasetl] : ... 1.e. such that Sum[i=1..N_jl{w_i} = N_j, j=0,1,2...

. Dataset[datasetl] :
. Dataset[dataset1] : ..... Testing events are not rencrmalised nor included in the renormalis:
. Dataset[datasetl] : --» Rescale Signal
. Dataset[datasetl] : --» Rescale Background event weights by factor: 1

. Dataset[datasetl] : Number of training and testing events after rescaling:

CDatEset[datasetl] & s e e e
. Dataset[datasetl] : Signal
. Dataset[datasetl] : Signal
. Dataset[datasetl] : Signal
. Dataset[datasetl] : Background -- training events
. Dataset[datasetl] : Background -- testing events
. Dataset[datasetl] : Background -- training and testing events: c@pe (sum of weights: coee)
: Dataset[datasetl] : Create internal training tree

. Dataset[datasetl] : Create internal testing tree

. Dataset[datasetl] : Correlation matrix (Signal):

No preselection cuts applied on event classes

. (note that W_j is the sum of TRAINING events (nTrain_j...with j=Sign:

event weights by factor: 1

-- training events : leee (sum of welghts: 1leae) -
-- testing events : caee (sum of welghts: seee) -
-- training and testing events: 6888 (sum of welghts: 60888)

: 1ee@ (sum of weights: 18@8) -
: Seee (sum of welghts: Seae) -

varl vara var3
varl: +1.888 +@.336 +8.597
varz:; +8,385 +1.088 8,826
vara3: +8,597 +2.506 +1.888

; Pataset[datasetl] : Correlation matrix (Background):

varl var2 Var3
varl: +1.888 +@.856 +8.914
var2: +8.856 +1.888 +8.927
vard: +8.914 +2.927 +1.880

. Dataset[datasetl] :

. Booking method: MLP Dataset Mame: datasetl

. Dataset[datasetl] : Create Transformation "N" with events from all classes.
» Transformation, variable selection :
o Input : wvariable "varl' {index=8)

: Input : variable "var?"' {index=1}.

. Input : wvariable "var3a' {index=2)

¢ Building Metwork

¢+ Initializing weights

¢---» Output : variable "varl®' (index=8)
¢---» Output : wvariable "wvar2' (index=1)
¢---3 Output : wariable "var3' {(index=2)

After:

Factory

DatasetFactory

DatasetInfo

DatasetInfo

DatasetFactory
Factory
MLP

Norm

MLP

Integration of TMVA Output into Jupyter notebooks

: Booking method: BDT

[datasetl] : Number of events in input trees

: Wumber of training and testing events

: Background -- training and testing Events Bea0

: Correlation matrix (Signal):

varl vara var3
varl: +l.g2@ +8.38B6 +8.597
varz: +8.386 +l.888 +8.6096
var3d: +8.597 +8.696 +1.888

» Correlation matrix {Background):

varl vara var3
varl: +l.g2@ +8.356 +8.912
varz: +8.856 +1.888 +8.927
var3d: +8.914 +8.927 +1.988

[datasetl]

: Booking method: MLP
[datasetl] : Creste Transformation “M"

: Transformation, variable selection :

: Input : variable "varl' <---» Qutput :
: Input : variable "var2" <---» Qutput :
: Input : variable "var3" <---» Qutput :

; Building mMetwork.
: Initializing weights

» Signal -- training events L laea
» Signal -- testing events . Sada
» Signal -- training and testing events: ceea
: Background -- training events L laea
: Background -- testing ewvents Seaa

with evenmts from all classes.

variable "varl®
variable 'var2®
variable 'var3®



Transform TMVA output
into HTML
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Transform TMVA output into HTML

* Define a Python function

* transform(output, error)

« |dentify patterns from the TMVA Output and transform them
iInto HTML

* Regular expressions
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Transform TMVA output into HTML

» Use Jupyter notebook as interface

» Return HTML output and error

« Make the output more appealing to the user
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Transformed elements into HTML:

* Font style and size

 Headers

» Specify datasets — add some color
* Create tables

Transformed |
elements ‘ Next slide
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Before:

DataSetInfo . [datasetl] : Added class "Signal”
: Add Tree 5ig of type Signal with 6688 events

Font style
Font size
Header
Dataset color

After:

DataSetinfo . - [dataset1]: Added class "Signal”
- Add Tree Sig of type Signal with 6000 events
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Before:

After:

Header
Font size
Font style

12 August 2016

)

DataSetInfo : Correlation matrix (Signal):
varl vard vars3
varl: +1.088 +8.386 +8.597
vard: +8.386 +1.0988 +8.5696
vard: +8.597 +8.60%9%: +1.96028

DataSetinfo : - Correlation matrix (Signal):

vart |var2 |var3

var1: | +1.000 | +0.386 | +0.597
varZ: | +0.386 | +1.000|+0.696
vard: | +0.597 |+0.696 | +1.000

Table

Integration of TMVA Output into Jupyter notebooks
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Before:

DatasetFactory : [datasetl] : Number of events in input trees
: Number of training and testing events

: Signal -- training events : 1eas

: S5ignal -- testing events : 5Ba8
: Signal -- training and testing events: o6oeo
: Background -- training events © 1as
: Background -- testing events : Seeg
: Background -- training and testing events: 5820

After:

DataSetFactory : . [dataset1]: Number of events in input trees
- Number of training and testing events

Signal training events 1000
Signal testing events 5000
Signal training and testing events | 6000
Background | training events 1000
Background | testing events 5000
Background | training and testing events | 6000
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Before:

BOT
Factory
MLP
Factory
BOT
Factory
MLP
Factory
BOT

TFHandler BOT

Factory

TFHandler MLP

: [datasetl] : Ewaluation of BDT on testing sample (16888 events)
: Elapsed time for evaluation of 18868 events: 8.268 sec
: Test method: MLP for Classification performance

: [datasetl] : Ewaluation of MLP on testing sample (16888 events)
: Elapsed time for evaluation of 188868 events: 8.8293 seac
: Test method: BDT for Classification performance

: [dataset2] : Ewvaluaticn of BDT on testing sample (16888 events)
: Elapsed time for evaluation of 18882 events: 2.218 sec
: Test method: MLP for Classification performance

: [dataset2] : Ewvaluation of MLP on testing sample (10888 events)
: Elapsed time for evaluation of 18@8@ events: 2.8383 sec
: Evaluate classifier: BOT

: [datasetl] : Loop over test events and fill histegrams with classifier response...

12 August 2016

! Variable Mean ams [ Min Max ]
varl: @.oeea771az 1.6595 [ -5.8991 44,7639 ]
vard: -@.ee263lsd 1.5765 [ -5, 2454 4,8308 ]
vari: -@.alagva 1.7365 [ -5.3563 44,6430 ]

! Evaluate classifier: MLP

! Variable Mean ams [ Min Max ]
varl: B.266774 8.35913 [ -1.2824 1.8914 ]
vara: B.873492 @.36669 [ -1.1391 1.2844 ]
vari: B.879125 @.37282 [ -1.8685 1.8783 ]

After:

BDT:
Factory :
MLP :
Factory :
BDT:
Factory :
MLP -
Factory :
BDT:

:TFHandler EDT

v

Factory :

:TFHandler_MLP

Integration of TMVA Output into Jupyter notebooks

: [dataset1]: Evaluation of BDT on testing sample (10000 events)
. Elapsed time for evaluation of 10000 events: [1,31m0.28 secl0m
: Test method: MLP for Classification performance

. [dataset1]: Evaluation of MLP on testing sample (10000 events)
- Elapsed time for evaluation of 10000 events: [1;31m0.0661 sec[0m
: Test method: BODT for Classification performance

- [dataset?]: Evaluation of BOT on testing sample (10000 events)
- Elapsed time for evaluation of 10000 events: [1;31m0.365 sec[0m
: Test method: MLP for Classification performance

- [dataset2]: Evaluation of MLP on testing sample (10000 events)
- Elapsed time for evaluation of 10000 events: [1:31m0.0346 sec[0m

: Evaluate classifier: BDT

:[dataset1]: Loop over test events and fill histograms with classifier response...

Variable |Mean REMS  [Min Max

vari 0.00077102 |1.6695(-5.8991 (4.7630

varz2 -0.0063164 |1.5765|-5.24544.8300

vard -0.010870 |1.7365|-5.3563 | 4.6430

- Evaluate classifier: MLP

Variable |Mean RMS Min Maz

vari 0.066774)0.35913|-1.2024)1.0914

varz2 0.079492 | 036669 |-1.1391|1.2044

vard 0.079125)0.37282|-1.0685|1.0783
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Done:

« Cleaner TMVA Output

* More user-friendly TMVA Output
« Using HTML

Can be done better:

* Even cleaner TMVA Output

* Even more creative TMVA Output
* Using HTML
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Notebooks:

* http://nbviewer.jupyter.org/github/salbulena/friday-
rehearsal/blob/master/clean%20TMVA%20output%20notebook.ipynb

* http://nbviewer.jupyter.org/github/iml-wg/tmvatutorials/blob/master/TMVA Dataloader.ipynb

* http://nbviewer.jupyter.org/github/salbulena/friday-
rehearsal/blob/master/HTML%20notebook.ipynb
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http://nbviewer.jupyter.org/github/salbulena/friday-rehearsal/blob/master/clean TMVA output notebook.ipynb
http://nbviewer.jupyter.org/github/iml-wg/tmvatutorials/blob/master/TMVA_DataLoader.ipynb
http://nbviewer.jupyter.org/github/salbulena/friday-rehearsal/blob/master/HTML notebook.ipynb

Thank you!
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