CrossGrid Installation Guide

SLEUTH-G Application

WP 1.3.2

Document Filename: CG-InstallGuide Workpackage: WP 1.3.2 Partner(s): INS Lead Partner: INS Config ID: cg-installguide-v0.1 Document classification: PUBLIC

Abstract: This is an installation guide for the parallel version of the SLEUTH algorithm developed within the CrossGrid project.

CG-InstallGuide PUBLIC 1/11

Delivery Slip

Name Partner Date Signature From Michał Bluj INS Nov 2004 Verified By Approved By

Document Log

Version Date Summary of changes Author 0.1 Nov 26th, 2004

First draft version Michał Bluj

CG-InstallGuide PUBLIC 2/11

Contents

CopyrightNotice 4

1 About the Software 5 1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1.2 Dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 Installation in the CrossGrid testbed 6 2.1 RPM lists for LCFG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.2 Profile modifications for LCFG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.3 Manual post installation steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3 Manual installation 7 3.1 Download . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3.2 Installation from RPM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3.3 Installation from source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3.4 Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

4 Contact Information and Credits 9

5 EDG License Agreement 10

CG-InstallGuide PUBLIC 3/11

Copyright Notice

Copyright (c) 2005 by A.Soltan Institute for Nuclear Studies (INS). All rights reserved. Use of this product is subject to the terms and licenses stated in the EDG license agreement SLEUTH is a registered trademark of Bruce Knuteson. All rights reserved. This research is partly funded by the European Commission IST-2001-32243 Project CrossGrid.

CG-InstallGuide PUBLIC 4/11

1 About the Software

1.1 Introduction

The SLEUTH-G is a grid version of sequential SLEUTH algorithm, developed by B. Knuteson from Fermilab. It can be used for evidence of physics beyond the Standard Model in a quasi-model-independent way. It was used on data collected by Tevatron. Detailed description of the method and results of search at the D0 experiment are described in ref. [1].

SLEUTH is an algorithm of finding regions of excess in HEP experiment’s data. The excess is measured in comparison to expected background. The background is simulated experiment data which is based on Standard Model. SLEUTH also quantifies the significance of detected excess. Such fiducial regions are volumes in the space defined by physical variables such as transverse momenta of reconstructed objects. These regions contain some data points and expected numbers of background events. For each region of excess SLEUTH computes the probability, that the expected background fluctuates up to or beyond the level of real data. If this probability is small, then the region is potentially interesting. The probability space is potentially a complicated multidimensional distribution of physics variables and only numerical approximation of the probability is possible. SLEUTH determines it by generating hypothetical similar experiments (HSEs) i.e. by generating the random sets of events according to the background distribution and checking how often they are above expectations in the considered, potentially interesting region. The application has been implemented using MPICH [3] which is a freely available implementation of Message Passing Interface (MPI) [2]. SLEUTH-G can be built with one of two kinds of MPICH: MPICH-P4 (using ch p4 device) working on one cluster and grid enabled MPICH-G2 [4](using GlobusToolkit 2 [5] as device).

1.2 Dependencies

There are following software requirements:

• GSL (The GNU Scientific Library) [6]

• ROOT (An object-Oriented Data Analysis Framework) [7]

• MPICH-P4 [3] or/and MPICH-G2 [4]

CG-InstallGuide PUBLIC 5/11

2 Installation in the CrossGrid testbed

2.1 RPM lists for LCFG

• RPM package contains SLEUTH-G application. SLEUTH can be installed on Worker Nodes (WNs) or on User Interface (UI) and copied into WNs via InputSandbox mechanizm.

– cg-wp1 3 2-sleuth-*-*

• RPM packages contain libraries required by SLEUTH-G. These RPMs have to be installed on WNs.

– GSL (The GNU Scientific Library)

gsl-*-* gsl-devel-*-* – ROOT (An object-Oriented Data Analysis Framework) root-*-* (version 4.00.08 or newer) – MPICH-P4 or/and MPICH-G2

mpich-p4-*-* mpich-g2-*-*

2.2 Profile modifications for LCFG

No any profile modifications for LCFG is required.

2.3 Manual post installation steps

No any post installation step is required.

CG-InstallGuide PUBLIC 6/11

3 Manual installation

3.1 Download

The RPM package with SLEUTH-G and source code can be downloaded from central CrossGrid repository at FZK (gridportal.fzk.de). Installation details can be found below.

3.2 Installation from RPM

• Download RPM package cg-wp1 3 2-sleuth-*-*.i386.rpm (where *-* stands for version) from URL http://gridportal.fzk.de/distribution/crossgrid/autobuild/i386-rh7.3-gcc-3.2.2/wp1/RPMS

$ wget http://gridportal.fzk.de/distribution/crossgrid/ \
  autobuild/i386-rh7.3-gcc-3.2.2/wp1/RPMS/cg-wp1_3_2-sleuth-*-*.i386.rpm

• Install RPM package

$ rpm -Uvh cg-wp1_3_2-sleuth-*-*.i386.rpm

The default location is /opt/cg can be changed with rpm –prefix option

3.3 Installation from source

3.3.1 Downloading the source code

There are two ways downloading the source code from the CrossGrid repository at FZK:

• Downloading and extracting from tar archive

$ wget http://gridportal.fzk.de/distribution/crossgrid/ \
  crossgrid/wp1/cg-wp1_3_2-sleuth-*.tar.gz
$ gunzip cg-wp1_3_2-sleuth-*.tar.gz
$ tar cg-wp1_3_2-sleuth-*.tar

where * stands for version number. • Downlading from CVS repository

$ export CVS_RSH=ssh
$ export CVSROOT=:ext:anoncvs@gridportal.fzk.de/cvs/crossgrid
$ cvs -z3 co -d SRC_DIR crossgrid/wp1/wp1_3-hep/wp1_3_2-sleuth

where SRC DIR is directory where source will be downloaded.

CG-InstallGuide PUBLIC 7/11

3.3.2 Building

To build SLEUTH-G you have to have autotools installed in your machine.

Build time dependencies There are following build time dependencies:

• gcc (The GNU C/C++ Compiler) • GSL (The GNU Scientific Library) • ROOT (An object-Oriented Data Analysis Framework) version 4.00.08 or newer • MPICH-P4 or/and MPICH-G2

3.3.3 Compilation

To compile the source code you should preform following steps:

$ ./autogen.sh
$ ./configure
$ make

3.3.4 Installation

To put the executable into a prticular directory CG PATH/bin (e.g. CG PATH=/opt/cg) you can execute:

$ make install prefix=/opt/cg

3.4 Configuration

No any configuration is required.

CG-InstallGuide PUBLIC 8/11

4 Contact Information and Credits

CG-InstallGuide PUBLIC 9/11

5 EDG License Agreement

Copyright (c) 2005 CrossGrid. All rights reserved.

This software includes voluntary contributions made to the CrossGrid Project. For more information on CrossGrid, please see http://www.eu-crossgrid.org.

Installation, use, reproduction, display, modification and redistribution of this software, with or without modification, in source and binary forms, are permitted. Any exercise of rights under this license by you or your sub-licensees is subject to the following conditions:

1. Redistributions of this software, with or without modification, must reproduce the above copyright notice and the above license statement as well as this list of conditions, in the software, the user documentation and any other materials provided with the software.

2. The user documentation, if any, included with a redistribution, must include the following notice:

This product includes software developed by the CrossGrid Project (http://www.eu-crossgrid.org).

Alternatively, if that is where third-party acknowledgments normally appear, this acknowledgment must be reproduced in the software itself.

3. The names CrossGrid and CG may not be used to endorse or promote software, or products derived therefrom, except with prior written permission by cgoffice@cyfronet.krakow.pl. 4. You are under no obligation to provide anyone with any bug fixes, patches, upgrades or other modifications, enhancements or derivatives of the features, functionality or performance of this software that you may develop. However, if you publish or distribute your modifications, enhancements or derivative works without contemporaneously requiring users to enter into a separate written license agreement, then you are deemed to have granted participants in the CrossGrid Project a worldwide, non-exclusive, royalty-free, perpetual license to install, use, reproduce, display, modify, redistribute and sub-license your modifications, enhancements or derivative works, whether in binary or source code form, under the license conditions stated in this list of conditions.

5. DISCLAIMER

THIS SOFTWARE IS PROVIDED BY THE CROSSGRID PROJECT AND CONTRIBUTORS AS IS AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, OF SATISFACTORY QUALITY, AND FIT- NESS FOR A PARTICULAR PURPOSE OR USE ARE DISCLAIMED. THE CROSSGRID PROJECT AND CONTRIBUTORS MAKE NO REPRESENTATION THAT THE SOFTWARE, MODIFICA- TIONS, ENHANCEMENTS OR DERIVATIVE WORKS THEREOF, WILL NOT INFRINGE ANY PATENT, COPYRIGHT, TRADE SECRET OR OTHER PROPRIETARY RIGHT. 6. LIMITATION OF LIABILITY

THE CROSSGRID PROJECT AND CONTRIBUTORS SHALL HAVE NO LIABILITY TO LICENSEE OR OTHER PERSONS FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, EXEMPLARY, OR PUNITIVE DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIM- ITATION, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, LOSS OF USE, DATA OR PROFITS, OR BUSINESS INTERRUPTION, HOWEVER CAUSED AND ON ANY THEORY OF CONTRACT, WARRANTY, TORT (INCLUDING NEGLIGENCE), PRODUCT LIABILITY OR OTH- ERWISE, ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

CG-InstallGuide PUBLIC 10/11

Bibliography

[1] B. Abbott et al. [D0 Collaboration], “Search for new physics in e muon X data at D0 using SLEUTH:

A quasi model independent search strategy for new physics,” Phys. Rev. D 62 (2000) [2] MPI: A Message-Passing Interface Standard, Message Passing Interface Forum, 5 May 1994 http://www-unix-mcs.anl.gov/mpi/standard.html [3] MPICH. http://www-unix-mcs.anl.gov/mpi/mpich [4] N. Karonis, B. Toonen and I. Foster, “MPICH-G2: A Grid-Enabled Implementation of the Message Passing Interface”, Journal of Parallel and Distributed Computing (JPDC), Vol. 63, No. 5, May 2003.

[5] The Globus Project. http://www.globus.org [6] GSL: The GNU Scientific Library. http://www.gnu.org/software/gsl [7] ROOT: An object-Oriented Data Analysis Framework http://root.cern.ch

CG-InstallGuide PUBLIC 11/11