Babar Analysis Software: From Prototype to Production.

James Cunha Werner

1. Problem description and what is Grid role to solve it.

Babar procedure consists in two parallel procedures converging to the same results (Fig. 1): 

a. Theory: using Monte Carlo Method, obtain simulated data.
b. Experiment: acquire data from SLAC experiment, at Stanford University.


Fig. 1 Babar Paradigm to understand the unbalance between matter/antimatter in universe.

Analysis software reads data (from experiment or MC), and produces sets of ntuples or histograms that can be used to test assumptions and improve models such as Standard Model.
Problem: there are millions of millions events, but only a few thousand events of interest for each possible decay. How to select these events, considering:

a. The necessaries cuts depend of physical considerations and there is not a general rule. Users have to perform several tests over millions of events to obtain a preliminary set of events that allow a preliminary study about the theories, physics behind the process, and eliminate background as much as possible.

b. When finally the cuts are ready and background is understood, select events over all available data.
There is an intermittent use of available resource. Users have to code their software and compile without use for grid. However, test with events enough to guarantee the software is working properly requires an intermittent use of grid. The final selection requires a massive computational resource. 

Requirements: To overcome these problems, users require intermittent massive computational resources. Economically viable solution is grid software shared between several different High Energy Projects.
2. Babar software modules and how to overcome specific requirements to allow wide grid utilisation.
There are 2 different approaches under consideration. One uses Globus Toolkit/AFS and the second LCG2.  

	
	
	Globus/AFS
	LCG2

	Preliminary software test 
	Number of events
	
	18,700,000

	
	Results
	
	
[image: image1]

	
	Time running without GRID
	
	7 Days

	
	Time running with Grid
	
	8 hours

	Software production
	Number of events
	
	>80,000,000

	
	Results
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	Time running without GRID
	
	2 ~ 3 Months (???)

	
	Time running with Grid
	
	4 days using test bed (10 CPUs)

	Requirements
	· AFS client
· Data

· Conditions and Configuration database


	· Babar Software release from Sandbox (available LCG2) and SE – under study
· Data

· Conditions and Configuration database




Fig. 2 Comparison between Globus/AFS approach and LCG2.
LCG2 approach is operational, with a Job Submission prototype running. Next 6 months will be used to develop a Pi0 project to acquire information and allow me write the specification of the production system. 

This project is a complete cycle process of any HEP project. Several Pi+n Pi0 (n=1 to 4) decays will be studied, with the advantage of several branch rates from 25% to 0.0016% and comparison between normal selectors and Momentum X Energy discriminators.

However, Babar software requires specific modules to run (Fig. 3), which introduces 2 main problems:

a. Babar software can not run in any WN.

b. Other experiments can not use Babar WN, when there are not Babar jobs in queue. 
	
	Today
	Independent Architecture
(UNDER ANALYSIS)

	
	Desktop
	Work nodes (WN)
	Desktop
	Work nodes (WN)

	Babar software
	Releases installed in desktops (AFS) and user interface computers
	Releases accessible through AFS
	Releases installed in desktops (AFS) and user interface computers
	Configuration software to allow run in any WN, loading necessary modules from SE or sandbox.

	Experimental/MC data
	data available locally
	data available locally
	data available locally
	Xrootd server

	Conditions and configuration database
	Objectivity database accessible
	Objectivity database accessible
	Objectivity database accessible
	AMS server

	Configuration
	WN has the same configuration of desktops
	Independent architecture.


Fig. 2 Babar software requirement.
To overcome these difficulties, distributed implementation of Babar software are required and a project design is required to provide a grid infrastructure to allow the implementation in production.
These are the necessaries tasks to put prototype in production:

· Design and Configuration of Babar Grid resources and integration with GridPP farms. 

· Babar Software installation with distribute architecture, to be executed from any WN.

· Installation/development of Babar software servers necessary to support distributed processing.
· RB at Manchester to overcome 60MB binaries limitation, high failure rates, and policies freedom. 
· SE at Manchester to store necessaries files to distribute version and submission jobs.

· UI in the AFS to allow any user submit jobs for grid, and provide wide access.

· Update (software and data) and operational policies to overcome crashes in production environment. 

· There are concerns due Red Hat 7.2 will not be supported anymore. Maybe now would be a good time to start migration to Scientific Linux 3 and LCG2.3, because there are only 4 users at Manchester, Quattor become available 10/12/2004, LCG2.3 was available 2/12/04, and Babar release 16 is available.

These are not trivial points, and competence and previous success experience is required. Roger/Fergus have been failing to implement a reliable grid installation, they do not face the real problems, and they do not have a systemic view of grid and how to implement it successfully.

It is my recommendation that Roger and Fergus do not continue trying to do my job, and allow me to do it while we still having funding.
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