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CDS: A SET OF INNOVATIVE TOOLS AND PROCESSES TO!
CONNECT DATA SCIENCE AND DOMAIN SCIENCE COMMUNITIES
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• interdisciplinary projects 

• data challenges 

• ultrawalls and interactive visualization

• coding sprints 

• Open Software Initiative 

• code consolidator and engineering projects
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!
• data science RAMPs and TSs 

• IT platform for linked data 

2&



Why&RAMP?&

•  Interface&domain&sciences&and&data&scien+sts&

•  Streamline&the&innova+on&process&

•  Provide&compu+ng&resources&

•  Modularize&analysis&workflow&

•  Collabora+ve&development&
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Modularized&workflow&
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RAMP!
RAPID ANALYTICS AND MODEL PROTOTYPING
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Submission&
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Contrasts&to&other&data&challenges&&

•  Submit&code&instead&of&solu+on&

•  Build&on&each&other’s&code&
•  Development&process&is&available&–&
intermediate&ideas&visible&
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Data&challenges&with&RAMP&
•  Single&day&hackathons&:&&

•  20@50&par+cipants&
•  open&leaderboard&

•  1@3&week&course&challenges&:&&
•  up&to&150&students&
•  limited&(1@3)&submissions&per&day&
•  closed&leaderboard&phase&for&individual&development&
•  followed&by&open&leaderboard&for&collabora+ve&development&
•  discussion&using&Slack&

•  500+&users,&3000+&models&
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RAMP!
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RAMP!
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Diverse&range&of&scien+fic&fields&
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•  Epidemium&cancer&mortality&rate&predic+on&&

•  Drug&classifica+on&and&concentra+on&es+ma+on&
from&Raman&spectra&

•  Pollena+ng&insects&

•  El&Nino&forecast&

•  Northern&hemisphere&sea&ice&predic+on&

•  Number&of&air&passengers&predic+on&

•  Detec+ng&anomalies&in&the&LHC&ATLAS&detector&

•  Par+cle&tracking&in&the&LHC&ATLAS&detector&



Automa+zed&Data@Quality&Monioring&
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ANOMALY DETECTION IN THE LHC 
ATLAS DETECTOR!
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Tracking&in&2D&

Assign&a&predicted&cluster&id&
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Submission&sta+s+cs&
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2D&Tracking&Hackathon&



Score&sta+s+cs&
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Score&progress&
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Innova+on&analysis&
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T-SNE ON TEST PREDICTIONS!
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Types&of&scoring&

•  Classifica+on&score&
~&frac+on&of&correctly&iden+fied&data&

•  Regression&score&
~&distance&from&the&correct&values&

•  Clustering&score&(example&in&HEP_tracking&context)&
~&frac+on&of&iden+fied&objects?&(efficiency&and&fake)&
~&distance&of&derived&parameters&from&the&correct&ones?&(momentum&resolu+on)&
~&how&well&the&data&is&segmented?&(the&choice&in&HEP_tracking)&
~&correct&labeling?&(labels&arbitrary)&
~&overlaps?&(neglected)&
~&how&to&combine&solu+ons,&assign&contribu+vity&(not&solved&yet)&
&

Defining&the&score&defines&a&significant&part&of&the&problem!&

&
&
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Score&vs&quali+es&
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Score&vs&quali+es&
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Rapid&Analy+cs&and&Model&Prototyping&

for&more,&go&to&:&
hhp://www.ramp.studio&
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