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Outline

FACT telescope and challenges

Analysis requirements

Fact-Tools and Streams

Big Data scalability
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| Type: IACT with 1440 Pixels ‘ ,

Location: La Palma, 2200m a.s.l.
First Light: October 2011

Specialty: Semiconductor based
Pixels (SiPM)
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Goal: Monitoring of bright TeV
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Location: La Palma, 2200m a.s.l. yp to 1 TB of data'
per night

First Light: October 2011 / —

Specialty: Semiconductor based Maximized

Pixels (SiPM) observation time

Goal: Monitoring of bright TeV —

Low latency 4 more than

Blazars Analysis Results g« 50 MB/s
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405 062 4,13 1,41 3,13 1,40 1,98

6,75 458 048 379 637 381 1,76

025 377 706 563 025 902 551

8 8,34 1,71 4,63 7,07 063 7,71 4,84
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2 405 062 4,13 1,41 3,13 1,40 1,98
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The Streams framework

Provide middle Iayer framework -> streams
Simple API for data stream processes
Model data flow graphs to describe process

Embeddable user functions .e.g Fact-Tools

Algorithms + Process Design

https://sfb876.de/streams/
https://bitbucket.org/cbockermann/streams
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The Fact-Tools Library

Collection of IACT specific Streams processors
Methods for e.g.:
Pixel feature extraction (# Photons, Arrival time)
Image cleaning
Image feature extraction (Width Length)
Event visualization

Rapid Prototyping of processing pipeline

test new features, different classifiers

https://sfb876.de/fact-tools/
https://github.com/fact-project/fact-tools
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Photon Image Image
Extraction Cleaning Features
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<stream id="fact" class="fact.ZFitsStream™ url="file:/data.fz">

(“‘ <process input="fact" copies="1">

‘ <Calibration someParameter="foobar"/>

Calibration \}’ ~

<Extraction outputKey="photonsPerPixel" />

<Cleaning input="photonsPerPixel" output="shower" />
<ImageParameter input="shower” what="size" />

<WriteResult where="file:/some/url" />
</process>
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New \> Photon Image Image
Calibration 77 Extraction Cleaning Features
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<stream id="fact" class="fact.ZFitsStream™ url="file:/data.fz">

(“‘ <process input="fact" copies="1">

‘ <MyFancyNewCalibration evenBetterParameter="foobar2"/>

<Extraction outputKey="photonsPerPixel" />

<Cleaning input="photonsPerPixel" output="shower" />
<ImageParameter input="shower” what="size" />

<WriteResult where="file:/some/url" />
</process>
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~ 5 Years

> 350 TB (source raw data)
> 240 k Files

Real Time
Stream

2 byte * 1440 pixel * 300 samples * 60 Hz > 50 MB/s
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Streams + libs

ML Integration

Distributed = /

FACT-Tools

T l
Mongo Apache Spark

-DB )
Event-Index Raw Data ApaChe Hadoop

Data Storage Data Analysis
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Summary

Used streams as modeling tool for data stream processes

XML provides flexible way for rapid-prototyping (new pipelines, test different
preprocessing steps, sharing of processes)

Same code base for speed layer (RTA) and batch layer (Archive) i
Proof of concept for streams as Middle layer framework to use modern

cluster and streaming technology (e.g. Hadoop, Spark, Storm)

Joined effort of computer scientists and physicist is fruitful for both fields

Jens Bjérn BuB | TU Dortmund | jens.buss@udo.edu
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The streams framework

Provide middle layer framework -> streams

Simple API for data stream processes e —
Model data flow graphs to describe process O —> D /> D
Embeddable user functions Q — D
<queue/> <process/
</application>
FACT
Tools
stream apit

https://sfb876.de/streams/
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IACT Detection Principle
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