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I2U2

An NSF-funded collaboration
Goals:

@ Create a platform for 2lst Century Science

@ Provide a framework for science experiments
to focus and encourage E & O efforts

@ Utilize “the grid” to:

Increase compute power

Increase collaboration

Provide access to huge datasets

Uses range from compute resources to meta-data
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The vehicle to do this:
e-Labs and i-Labs

They allow:

@ Data sharing

@ Workflow management

@ “"Publishing” of results

@ Discovery of others’ data products

@ Access to "canned” analysis recipes
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I2U2

Existing e-Labs:

Production:

@ Cosmic Rays
Access to data from nearly 100 classroom detectors
> 9000 “detector days” of data (flat “raw” files)
> 200 user accounts many with data uploads

Pre-production:
@ CMS (Calorimetry test beam)

& AMELIA (ATLAS event reconstruction)
@ LIGO (Access to environmental monitors)

@ STAR (RHIC experiment event reconstruction)
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e-Labs support:
Data Search and Selection:

8 6 Cosmics Data Interface
4 b L 4 + @http:,ﬂjm’wlLi2u2.org:3080felab.fcosmicjsearch.jsp?‘r—.spli(&F—anall,rze&s—IiFetime&-last_q—wpe%3D%2?spIit9€2?+hND+pr{,’D - ..Q- Google

FNAL @ Work T-Mobile QuarkNet Chiron UAL EventPlot VDL UF  Bridge Cosmics~ Calendarsv Astrow Parenting v Apache/Tomeats Apple (50) Amazon eBay

Cosmic Ray e-Lab Hopgedines gl Logsook

Home Library Posters Site Index  Assessment

|_View Data_| Performance] _Lifetime | Flux | _Shower ] View Plots

Help

Fermilab Batavia IL Everyone

Tutorial on lifetime study

» Advanced Search
Step-by-Step Instructions

Results 1 - 10 of 12 for 12 Schools WA (Searched 2629 files in 34,994 sa-mnds}| . )

States include provinces

. and countries. Enter the
> DeVry University abbreviation.

Federal Way, WA

983 dala filos: 0 blossed, D stacked, 41,442 BBE tolal owents. Analyzg

P ¥
v Federal Way Public Academy Run lifetime study
Federal Way, WA
37 dafla fies: D blessed, 0 stacked, 1,858,852 folal events.
Legend

¥ March 2006 | zclect all 12 fios
== Unstacked data

Tl Man13 S O i [ L £ Stacked data
+ Blessed data

Thu 18 _
P AddView comments

] 5un 19 ¢ ] Men2o @

Cwed2zs 9P O Thuss P

» April 2006 10 fies
» May 2006 15 fies

» Garfield High School
Sealtle, WA
227 dalla files: 0 blessed, 48 slacked, 7,972,981 lolal events.

» Issaquah High School
Issaquah, WA

&6 dafa fies: O blessed, 0 stacked, 1,021,668 fotal events.
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e-Labs support:

Workflow management:

.8 &
4 b (3 + @http:,ﬂ}m’wll_i2u2.org:3080.felab.rcosmic,flifetime.jsp (5] - Q- Google

FNAL @ Work T-Mobile QuarkMNet Chiron UAL EventPlot VDL UF  Bridge Cosmicsv Calendars» Astrow  Parenting v Apache/Tomecat» Apple (50)v Amazon eBay

. Logged in as group: Logout
Cosmic Ray e-Lab My Logbook
Home Library Posters Site Index  Assessment

| _View Data_| Performance] _Lifetime | Flux ] _Shower ] View Plots _
Calculate the ifetime of muons that stop in the detector.

Understanding The Graph

Choose lifetime parameters

You're analyzing... Chanl events Chan2 events Chan3 events Chan4 events Raw Data  Remove from analysis
Federal Way Public Academy Mar 13, 2006 21:43:39 GMT BRRT 9588 BR47 3192 View Statistics 8
Federal Way Public Academy Mar 14, 2006 6:0:1 GMT 27212 29083 26018 9098 View Statistics =
Total (2 files 122825 events) 36099 38671 35765 12290 Compare files Cremove )
ux shower

Click Analyze to use the default parameters. Control the analysis by expanding
the options below.
v Analysis Controls
?| Coincidence level: (1 %)
?| Check energy of 2°¢ pulse: [ves &)
|? Gate width (seconds): [1e-5 |
» Plot Controls

» Fit Controls
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e-Labs support:
Workflow management:

Directed Acyclic Graph <"
for LifeTime Analysis

TR Quarknet.Cosmic::LifetimeStudy(
. . £ 7 tempfiles
|n0u+ Comblneou*, <> transformations
none detector,
none extraFun_alpha_guess,
none extraFun_alpha_variate,
none extraFun_constant_guess,
none extraFun_constant_variate)
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e-Labs support:

Workflow management:
g %
8 88 dimage-garfieldphysics-2005.0802.144424.0190_provenance.png 685x800 pixels

save
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e-Labs support:
Catalogue of Derived Data:

2 8 8 Loading “Cosmics Data Interface”

i - R | b 4 _+_ @http:wawl:l.IZuZ.nrg:&DSD_-‘elah;cnslricfsea.rch.jsp?t-plot&f-vlew&q-typp-’plnmoﬁNmme]en-'msmit_‘ Q= Q- Google

FNAL @ Work T-Mobile QuarkNet Chiron UAL EventPlot VDL UF  Bridge Cosmics~ Calendarsv Astrow Parenting v Apache/Tomecats Apple (50) Amazon e¢Bay Yahoo!

H Logged in as group: {j Logout
Cosmic Ray e-Lab My Logbook
Home Library Posters Site Index  Assessment

|_View Data_| Performance] _Lifetime | Flux | _Shower ] View Plots

Show plots by: {j - Jordan - Fermilab - Batavia - L - Everyone

or Search Plots by
Name %) | (‘search Plots )
States include provinces and foreign countries. Enter the abbreviation.
(Optional) Limit search by creation date:
Date: 1/1/2004  to 12/30/2050

BumabyBC_example BumabyBC_example_adjusied 01_2005 UIC 01_2005 LIC 2
Group: formigreup Croua: fermgraus Group: NDBwartzendrubor Croup: NDBwarzandrubar

Created: Oct 18, 2008 Created: Ocl 27, 2008 Created: Jul 11, 2005 Crealed: Jul 11, 2005

VigwiAdd Commants VigwiAdd Commgnts View/Add Comments VigwiAdd Commanls
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e-Labs support:
Re-run an Analysis:

8 6 View Data
4 b L 4 + @http:,ﬂjm’wlLi2u2.org:3080felab.fcosmicjwew_jsp?hlename—.savedimage-guest-ZUO?.022ﬁ.161148.0323_png&type—plm{,’D - ..Q- Google

FNAL @ Work T-Mobile QuarkNet Chiron UAL EventPlot VDL UF  Bridge Cosmics~ Calendarsv Astrow Parenting v Apache/Tomecats Apple (50) Amazon e¢Bay Yahoo!

COSI‘nIC Ray e-Lab Logged in as group: ti

Home Library | Posters Site Index  Assessment

—

plot for file savedimage-guest-2007.0226.161148.0823.png

Flux Study

T T T T
Dara: Feb 26, 2007 &0:0 GMT
Detectar(s): 5100
Channel: 1

Flux {eventsfm ¢ Je0-secondls)

1 |
9 12
226

Time CMT (hours)

Show provenance
Run this study again
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e-Labs support:

Data Provenance:

savedimage-LBNLCRD-2007.0226.162325.0054_provenance.png 642x800 pixels

5100.2007.0226.0

'

TR Quarknet.Cosmic: ThresholdTimes

'

Jextport/ dlf quarknet/portal foosmic/ 5100/ 5100.2007 .0226.0.thresh

!

10000002
TR Quarknet .Cosmic:WireDelay

'

5100.2007.02 26, 0w

'

000003
TR. Quarknet.Cosmic:Com bine

'

combine Qut

'

ID0o0o0s
TR Quarknet.Cosmic:SingleChannel

'

singleChannelOut

'

10000005
TR Quarknet.Cosmic::Sort

I

sortut

'

ID00000E
TR Quarknet.Cosm ic::Flux

'

Fluxdut

'

D00 0007
TR Quarknet.Cosmic:Aat

h
_ =

wxtrafFun_out plot_outfile_param
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e-Labs support:

An Experiment to Measure the Rate of Small Showers
6 Detectors in One Building--FNAL's Kuhn Barn

Posters:

OSG All-Hands Meeting March 2007

03/11/2005
Thomas Jordan

Abstract

We arranged six readouts (DAQs or detectors)
from several area schools and 23 scintillators
in a grid that was about 10 meters square. We
evenly spaced the detectors inside this square
and collected data for nearly 16 hours. We
expected to see more events with
coincidnences between readouts in this small
arrangement as the primaries that create small
showers are much more frequent than those
that make huge showers.

Results

| only show the most energetic showers here.
There are many more results to come from
these data but on three occassions, we
observed events that triggered at least two
readouts with more than 10 signals in less than
100 ns. The first two that | show triggered on
three readouts!

It would be interesting for someone to study
how the number of signals varies over different
trigger gates or how the number of events
depends on the setting of the counter
threshold.

e Figure 1: An event that triggered three
readout boards (10 particles).

e Figure 2: An event that triggered three
readout boards (10 particles).

e Figure 3: An event that triggered two
readout boards (12 particles).

Procedures

We collected readout boards from Alan
Shepard High School, Proviso West High
School, University of lllinois-Chicago as well as
a few from Fermilab. We set up the experiment
in Fermilab's Kuhn barn to avoid the snow and
ice. (We also wanted to stay warm!)

Setup included: installing GPS, arranging
counters, connecting readouts and cabling to
the computers.

We set the coincidence trigger on each readout
board to twofold. This is to remove some of the
"background" caused by single, uncorrelated
muons. We are most interested in showers
here so we decided to ignore those.

Discussions & Conclusions

This early analysis indicates the arrangment of
6 detectors into a small footprint worked. We
observed 3 three events (gate = 100 ns) with
more than 10 particles in each event.

There are many more events in the data than
what we show here. Look for those with fewer
particles or shorter gates. Further questions
can include:

e How many 3 particle showers occured?
4?77

e How many of these events triggered 2
readouts? 47?

e How many of these events are <50 ns?
807
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e-Labs support:
Student Logbooks:

. All Entries
Logbook Entry for Group “anthro"

@ general

Milestones from
Research Basics
and Study Guide }I Click to add a logbook entry.

@ if entry exists

A+
N

Comments: Number of teacher comments ( number unread ). New comments by your teacher are marked as F

Click to view your teacher's comments.

Research Basics

® simple measurements Resear'Ch BGSICS

(01 simple calculations

@ simple graphs simple measurements - Notes on simple measurements o (A+
O research question : N

O research plan 01/06/2005 04:11 T find it hard to use meters instead of inches.

A: Get Started 12/15/2004 01:50 T wonder why this is called "simple". It doesn't seems so.

comments: 3
@ cosmic rays

O cosmic ray study 12/15/2004 10:34 Try for more.

® detector 12/15/2004 10:06 Should T be using metric units for this? Yes I think I should. In fact, I
O research proposal should forget about the units I am use to.

B:|Figlre i Ot 12/07/2004 06:45 I am trying to figure out how to convert my geometry to the right units.

O collect upload data 11/30/2004 08:50 Let's see if we can get a different time.
(O search parameters comments: 3

@ analysis tools 11/30/2004 08:48 I will also try fo get use to the energy units.
 data error

11/30/2004 08:48 It is hard to get use to using the units of time.
comments: 3

C: Tell Others
() defend solution
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e-Labs Infrastructure:

@ SQL database for user login and
paths/to/derived/data

® Java beans for form validation and job
origination

® Tomcat webserver

@ VDS workflow management
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e-Labs Infrastructure:

Web Browser

Chiron Portal or Je-Lab Website

Tomcat Web Server.

Java Server Pages

¥

VDS API

Virtual Data Services

Grapher

L(}£ I

Planner

Grid
Planner

ra

Local
Job
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Condor-G
DAGMan

Grid Site

[CiConder 1

Grid Site

Grid Site

SE/GridFTP
CE/PBS

| SE/GridFTP |
CE/Other
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e-Labs Infrastructure: 12U2

@ Cosmic Ray e-Lab Data Analysis

Each DAG node is a smallish perl script
Intermediate data files are input for the next node
Analyses are pre-defined workflows

@ CMS e-Lab uses ROOT for the analysis routines

Tomcat interface to ROOT
Working to create SWIFT inferface to ROOT

@ Nearly 300 users (mostly in US High Schools)

@ 10° saved data products

@ 10° derived data products (18 months)
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e-Labs Support:

@ Fermilab Education Office
Marge Bardeen
Bob Peterson
Liz Quigg
@ University of Chicago/Argonne National Lab

Ben Clifford
Mihael Hategan
Tibi Stef-Praun
Mike Wilde

@ University of Florida
Tom Jordan
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Summary 12U2

@ e-Labs use the VDT API fo allow students access
to data and pre-defined analysis workflows.

@ Computes run on a smallish cluster at Argonne
National Laboratory.

@ We have executed some jobs on OSG compute
resources but have not put this in production.

® We have users!

@ We are developing an e-Lab interface for ROOT.

@ Supporting end-users is a DC effort.
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