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High Energy Physics Analysis

Prototyping
(design)

Execution Verification
(steering)
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Wish List of the Analyser

e To start fast

 Small summary data sets (ntuples)
 Modular structure of the analysis
 Many reusable components
 Reduced time for analysis cycle

e Perform analysis on the laptop (including MAC)
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VISPA: Visual Physics Analysis
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VISPA: Development environment for HEP analyses

Graphical part

Multi-purpose window

Visualisation of analysis data
and analysis flow in one
Graphical User Interface (GUI)

Module steering

Tatsiana Klimkovich

Experiment

Software
Framework

Underlying Software PXL

PXL is a C++ toolkit for high-
level physics analysis

Version 2.5.2 (October 2009)

Successor of PAX (Physics
Analysis Expert) (2002-2007)

B 5 8 2 E 8588

Workshop "Physics at the Terascale", Hamburg 2009 6



Python Interface to PXL

Python extension PyPXL.: enables the usage of all PXL
objects and their methods within Python programs:

e Python code is easy to read
e Less code compared to C++
 Dynamic typing
e Automatic memory management
o Use of SWIG for automatic interface of C++ to Python

DT_Train_B Tr‘a|n|ng

e Histogramming: PyYROOT
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VISPA graphical part: Common Layout of

VISPA Window
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VISPA graphical part: applications at CMS

e« CMS Configuration Browser uses VISPA GUI as a platform
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Updating center view .. done.

« EDM Browser: an event data browser at CMS, developed as VISPA GUI plugin

* Allows to inspect the content of CMS data files, event by event
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Structure of Physics Analysis
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VISPA Application for the ILC Analysis
* VISPA can be used for ILC analyses
o LCIO format files can be converted into pxlio format

 Converter implemented as a Marlin processor
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Look closer: Single Top analysis at CMS

Prototyping

Execution
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Prototyping

Single Top Analysis
First step: inspect an input file

Execution
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Single Top Modular Analysis
BDT Training: Single Top vs Background
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Use GUI to design analysis

Execution Verification

File Edit Analysis Designer View Help
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Create Python Analysis Module
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Create Python Analysis Module

Execution Verification
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Prototyping

Run Analysis

Verification
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File Edit Wiew MNavigate

Prototyping

Verify Analysis ()utput
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Create histogram using PyROOT
If needed repeat prototyping,

execution, verification
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Object info
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VISPA Module: Autoprocess

Steering Data event Output event
event container container containers

algorithm
« In various physics analyses (Top, Higgs, SUSY) a reconstruction of the
whole decay chain is needed

e Several possible configurations need to be built

e Autoprocess is a module for automated reconstruction of particle

cascades ,
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Summary: Analysis flow with VISPA

Prototyping: Development Environment
Analysis modules: Python or C++

Execution Verification
XML or Python steering Event Browser
interactive or batch ROOT histograms
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Summary

e VISPA is a development environment for high energy physics
analyses

e Combines visual and textual programming

« Allows fast prototyping, execution, and verification of an
analysis

e For application in any HEP and astroparticle experiment
 First applications for CMS analyses

e First steps for applications in ILC analyses

Tatsiana Klimkovich Workshop "Physics at the Terascale", Hamburg 2009
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Summary 11

o All software is continuously maintained and fully documented:
http://vispa.sourceforge.net
http://pxl.sourceforge.net

o Installers for MS Windows, MAC OS X, Debian and Ubuntu
Linux are provided

e Publications:
http://arxiv.org/abs/0810.3609
http://arxiv.org/abs/0801.1302v2

Tatsiana Klimkovich Workshop "Physics at the Terascale", Hamburg 2009
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http://vispa.sourceforge.net/
http://pxl.sourceforge.net/
http://arxiv.org/abs/0810.3609
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Backup slides
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PXL key components: Event Container

Event container pxl::Event

e Particles (pxl::Particle)

Physics

> VieieEs (s Ve, objects Event Interpretation

o Collisions (pxl::Collision)
e User data (pxl::UserRecord)

pxl::EventView

e Their relations and roles
pxl::Event represents an entire physics event
pxl::Event can hold several EventViews

pxl::EventView is a special view of this event

Copies of these classes preserve all contained information (e.g. particle relations)
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PXL key components: pxl::UserRecord

 All major PXL objects provide UserRecord for storage of
arbitrary user data

* Deploys Copy-On-Write mechanism

PXL key components: 1/0O System pxl::Serializable

o Fast, flexible

e Small file size (use ZLIB library for data compression)
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Module Steering System
Data flow
=> each module has a number of sources and sinks
=> interface between modules: PXL event container
Modules
=> plug-in mechanism
=> interactive creation of PYTHON modules

XML configuration
Interface:

=> exchange format Event Container

=> save and restore any state of the analysis

PYTHON configuration
=> high flexibility

-> easy-to-read
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