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Discovery!

1.   Save interesting data 
2.   Reconstruct data 
3.   Analyze data



1. Save interesting data



TPC 
Digitizers

Analog data digitized data

T 
P 
C

Hardware and Software Components

(data evolution)

1. Save interesting data



TPC 
Digitizers

Analog data digitized data

T 
P 
C

Hardware and Software Components

(data evolution)

Digitizers

● Off the shelf 
● CAEN V1724 - same as in XENON100  
● New firmware for XENON1T 
○ Triggerless readout 

● 8 channels, 100 Ms/sec, 14-bit samples
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● Read out data 
● Control everything via django and web 
● Compress on fly with snappy from Google
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● Readout is CAEN -> MongoDB convertor 
● OTC MongoDB database  

○ Fast 
○ Simple 
○ Scalable 
○ Supported (beyond physics!) 

■ CMS, Guardian, Orange, etc 
■ Need fast network too, HFT switch (left) 
● Queryable: 

○ “Give me all data over a one-second time 
window” 
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Insert 
“occurrences” into 
DB, these are data 
quanta

Unstructured data buffer
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Thanks Tristan!
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Implementation:  

• Software high-level trigger 
• Uses 120 cores 
• Process live 
• Data stored in MongoDB 

backend

WIMP

High 
radius

Small 
S2 ...

If not calibration:

Example software-trigger logic

OROR OR

Prescale 
double 
scatters

...

If calibration:
OR

OR
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Who Purpose Experience

Offload data handling and 
processing to database

Positive, but high rate of 
change: gets quicker but 

yearly API changes

Digitizer and read out signals
Works but frequent driver 
problems and a pyCAEN 

would help testing.

Run DAQ
Usability of DAQ 

increased using web… 
also less work for us

Write trigger routines in Python 
that are faster than C++

Refactoring easy and 
allows online processing, 
but requires good testing 
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2.   Reconstruct data

Thanks 
PDP!



Who Purpose Experience

Allow Big Data tools (e.g. 
pandas, MongoDB) in a 

“ROOT” world

NLeSC delivers expert 
niche help and should 

listen to them!

Software Project Management
Necessary for maintainable 

project and better than 
alternatives

Continuous testing on Linux 
and OS X

Prevents code stink.  
Otherwise, how know 

broken?

Just-in-time compiling for 
Python and packaging

Key speed gains made 
project success. 

Packaging means usable.

Day to day chatting Quite nice, even for 
operations and analysis

Each has given some level of financial support
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First light

See xenon1t.org for more
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