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B. Project Summary

C. Project Description: Globally Enabled Analysis Communities - DOVES

C.1. The Vision

C.2. The HEP Scientific Process

The process of HEP data analysis involves many complex sequences of tasks involving interactions with multiple software frameworks, datasets and information systems operated in globally distributed, collaborative environments.  The basic flow of analysis and discovery is depicted in Figure 1 which follows the migration of raw data from the experiment to highly summarized and processed collections of physics objects which individual physicists and analysis groups access (Figure 2).   High level analyses of these event collections lead to discoveries and measurements, typically using interactive and batch mode frameworks which create and transform plots, histograms, and n-tuple datasets.  Theoretical models are tested by Monte Carlo simulations which mirror the physics collision, data flow, access mechanisms and physics object manipulations.  The process is iterative, with search strategies and measurement methods varying as knowledge is acquired, shared, and communicated among physics working groups, resulting in complex access patterns and intensive use of distributed data and computational resources at increasingly larger scale as analyses are refined. 
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Individual physicists enter the computing environment with objectives aligned with organized teams (with membership from many institutions) with specific responsibilities and expertise.  These teams establish validated datasets, calibrations, and algorithms with expert knowledge of software and detector performance.   Discovery, provenance extraction, and proper use of thousands of datasets and software packages for specific analysis tasks are the first requirement for producing valid physics results.   Protocols and standards for dataset selection, transformation, and knowledge extraction are developed by subsystem experts throughout the collaboration.  Physicists survey, discover, and navigate through datasets, develop new transformations to process event collections, extract subsets and views, create metadata annotations, interact with configuration and calibration databases, and build persistent analysis environments to manage the “lifecycle” of the scientific process which last from months to years.   Physics analysis teams serve as a point of convergence for knowledge capture and analysis task implementation.   While this organization works well for long term members and full time participants, entry is difficult for newcomers and individuals apart from the central group (arising for example from time-zone differences).    























































































Figure � SEQ Figure \* ARABIC �2�  Dataset migration: raw signals from the detector or Monte Carlo simulations (RAW), to reconstructed data objects (ESD), and physics object collections (AOD, DST).





Figure � SEQ Figure \* ARABIC �1�  The basic HEP analysis flow for a single discovery, beginning from the upper left: theory, experiment, event reconstruction, and analysis. 
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