Available on CMS information server CMS IN 2001-xxx

April 2, 2001

CMS Software and Computing

Tasks and Deliverables

The CPT Project

Please address comments to:

Lucas.Taylor@cern.ch

Draft Version 0.15

http://lucas.cern.ch/cms/cpt/

Abstract

This document describes the task breakdown and deliverables of the CMS CPT project, where:

“C” denotes “Computing and Core Software” (CCS); “P” denotes “Physics Reconstruction and Selection” (PRS); and “T” denotes “Trigger and Data Acquisition Systems (TriDAS) but, in the context of CPT, covers only the online software components of the TriDAS project.

Cross-project activities, notably the SPROM (Simulation PROject Management) and RPROM (Reconstruction PROject Management) groups are included.

It is intended to form a starting point for discussions that will ultimately lead to:

• a complete task breakdown structure for all CPT activities; • descriptions of the main deliverables of each task;

• the definition of an organisational sub-structure for the CPT activities with L2 managers and clear reporting lines and channels of communication between the CCS, PRS, TriDAS and detector sub-projects;

• a schedule with well-defined milestones;

• a baseline estimate of the resources required to complete the project according to the required scope and on schedule.

0

Executive Summary

...type some explanatory text here...

Contents

Part I: Computing and Core Software (CCS) 5

1 Computing Centres (Martti Pimiä) 6 1.1 T0/T1 Centre at CERN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 1.2 Tier 1 Regional Computing Centres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1.3 Tier 2 Regional Computing Centres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1.4 Wide Area Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1.5 Coordination of Technology Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 1.6 Distributed System Simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 1.7 T0/T1/T2 Prototypes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2 General CMS Computing and Software Services (Werner Jank) 14 2.1 General Computing Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.2 System Support and System Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.3 Information Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2.4 Collaboration Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 2.5 Problem reporting system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3 Architecture Frameworks and Toolkits (Vincenzo Innocente) 19 3.1 Software Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 3.2 Software Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 3.3 Software Framework Specialisations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 3.4 Toolkits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 3.5 Integration of Framework and Grid Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 3.6 Interactive Graphics Toolkits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 3.7 Detector Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 3.8 Technology Tracking, Evaluation and Baseline Choices . . . . . . . . . . . . . . . . . . . . . . . 27

4 Software Users and Developers Environment (Stephan Wynhoff Ad-interim) 29 4.1 Software Development Infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 4.2 CMS Software release and distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 4.3 External Software Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 4.4 Software Performance and Optimisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 4.5 User Support and Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 4.6 Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

5 Software Process and Quality (Johannes Peter Wellisch) 35 5.1 Measurement, and Quality Assurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 5.2 Software Re-use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 5.3 System Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

6 Production Processing and Data Management (Tony Wildish) 40 6.1 Production Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 6.2 Production Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 6.3 Integration of Production Tools and Grid Services . . . . . . . . . . . . . . . . . . . . . . . . . . 46 6.4 Database Management Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Part II: TriDAS Online Software 50

7 Online Filter Software Framework (Emilio Meschi) 51 7.1 Input Data Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 7.2 Output Data Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 7.3 Control and Monitoring of filter system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 7.4 Filtering code specification, validation, and quality control . . . . . . . . . . . . . . . . . . . . . 53 7.5 Run condition and calibration tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

8 Online Farm(s) ( Coordinator name) 56 8.1 On-site Online Farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 8.2 System Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 8.3 Online code management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 8.4 Farm Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Part III: Physics Reconstruction and Selection (PRS) 59

9 Tracker - b Tau (Marcello Mannelli, Lucia Silvestris) 60 9.1 Tracker Detector Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 9.2 Tracker Detector Reconstruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 9.3 Tracker Detector Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 9.4 Tracker Detector Data Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 9.5 b Tagging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 9.6 Tau Tagging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

10 E-Gamma / ECAL (Chris Seez) 68 10.1 ECAL Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 10.2 ECAL detector response simulation and reconstruction . . . . . . . . . . . . . . . . . . . . . . . 68 10.3 Electron/Photon High Level Triggers and Physics Objects . . . . . . . . . . . . . . . . . . . . . . 68 10.4 ECAL Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 10.5 ECAL Test Beam and Pre-Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

11 Jets and Missing Transverse Energy / HCAL (Shuichi Kunori, Sarah Eno) 70 11.1 HCAL Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 11.2 HCAL Reconstruction and Test Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 11.3 HCAL Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 11.4 Jet/MET Physics Objects and Higher Level Trigger . . . . . . . . . . . . . . . . . . . . . . . . . 72

12 Muons (Ugo Gasparini) 74 12.1 Muon Detector Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 12.2 Muon Detector Reconstruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 12.3 Muon Detector Alignment, Calibration, and Databases . . . . . . . . . . . . . . . . . . . . . . . 75 12.4 Muon Test Beams and Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 12.5 Muon Physics Objects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

Part IV: Cross-Project Integration Groups and Task Forces 77

13 SPROM: Simulation PROject Management (Albert de Roeck) 78 13.1 Physics Event Generator Infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 13.2 GEANT3-Based Detailed Detector Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 13.3 GEANT4-Based Detailed Detector Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 13.4 Fast Detector Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

14 RPROM Task: Reconstruction (Stephan Wynhoff) 81 14.1 Basic Reconstruction Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 14.2 Full Reconstruction Software (Integration with physics code) . . . . . . . . . . . . . . . . . . . . 81 14.3 Online Reconstruction Software (Integration with TriDAS) . . . . . . . . . . . . . . . . . . . . . 81

15 “CPROM” (?) Calibration Project Management ( Coordinator name) 82 15.1 Validation of Physics Data Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 15.2 Calibration of Event Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 15.3 Luminosity Determination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

16 Café: CMS Architecture Forum for Evaluation (James Branson) 83 16.1 Analysis of Use Cases and Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

17 GPI: Group for process improvement (Johannes Peter Wellisch) 84 17.1 Software Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 17.2 Quality management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 17.3 Verification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 17.4 Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 17.5 Software Re-use management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

18 Grid System Development (Harvey Newman/Paolo Capiluppi) 89 18.1 Grid System Prototype Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 18.2 Grid System Development for CMS Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 18.3 Interaction with the Grid Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 18.4 Partnership with the Particle Physics Data Grid (PPDG) Project . . . . . . . . . . . . . . . . . . . 91 18.5 Partnership with the European DataGrid Project . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 18.6 Partnership with the Grid Physics Network (GriPhyN Project . . . . . . . . . . . . . . . . . . . . 92 18.7 Computing Model Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Annexes 94

A Level 3 Task Breakdown 95

B List of Deliverables 98

C Details of Resources 109