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1. Save interesting data
2. Reconstruct data
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1. Save interesting data

Hardware and Software Components

Digitizers

e Off the shelf

— > e CAEN V1724 - same as in XENON100
T =% 0 [ e New firmware for XENON1T
g =} Digitizers :: o Triggerless readout

— —> e 8 channels, 100 Ms/sec, 14-bit samples
Analog data digitized data

» (data evolution) >
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Save interesting data

€« ->C https://xenon1t-daq.Ings.infn.it/control/reader
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DAQ Reader
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compressed,

Analog data reformatted

digitized data
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| Connected @ | DAQ Status @9 | Open Alerts @ | User: tunnell

Please note: after a recent update there is a bug in the baseline determination. I've disabled it until | fix the bug. Cheers. Dan.

Hint: To control the DAQ go to your profile and request permission.

DAQ Control Panel curent shitter: coderre

0.75

M reader2 & 05
M reader3 =
I reader4 % 0.25
[0 reader0
I readerl o
12:00 15:00 18:00 21:00 00:00 03:00 06:00 09:00
time (UTC)

48 hours | 24 hours | 6 hours | 1 hour ][ 10 min | 2 min | 30 sec ]

TPC DAQ is running ror 2s minutes.

Run name: pmt_151215_1014
Mode: pmt_exttrigger_10hz_debug

Started by: coderre
Start Date: 2015-12-15710:14:13 -+01:00

Slave node Run mode Digitizers BLT rate (Hz2) Data rate (MB/s) Updates(s)
reader4 pmt_exttrigger_10hz_debug 8 80 0.494385 6

reader2 pmt_exttrigger_10hz_debug 8 88 0.543823 6

reader3 pmt_exttrigger_10hz_debug 8 80 0.494385 6

reader1 pmt_exttrigger_10hz_debug 8 80 0.494385 6

reader0 pmt_exttrigger_10hz_debug 0 0 0 6
Muon Veto DAQ is idle

Run name: Started by:

Mode: None Start Date:

Data rate (MB/s)

Alnno n N sR4QN

OPEN CHAT

e Read out data
e Control everything via django and web
e Compress on fly with snappy from Google
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1. Save interesting data
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1. Save interesting data

Hardware and Software Components

Insert i
Data Bufiers “occurrences” into ...
DB, these are data = ««-

quanta w5000

@

xe100_080409_1059_000000.xed: Event 88, PMT 9

2 r
000~

Fosor

15750 —

| M [P PP SRR BEPR B |
16920 16940 16960 16980 17000 17020 17040
Sample

Unstructured data buffer

Rmpressed,
=0 | eesse B SSOrmatted
[ — ﬁh ,_,» A .

th evolution)

Readout is CAEN -> MongoDB convertor
OTC MongoDB database
o Tt .mongoDB
o Simple
o Scalable
o Supported (beyond physics!)
m CMS, Guardian, Orange, etc
Need fast network too, HFT switch (left)
Queryable:
o “Give me all data over a one-second time
window”
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Communicate with
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DAQ Reader Trigger and Event Builder

— > N e »  Trigger
T — PC P DAQ ——» »  and
P — Digitizers —p| Reader —— »| Event
cC —/ +—p| PCs |——p ——p Builder

— — p Farm

. compressed, sorted by time complete

Analog data digitized data reformatted stamp events
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Q Data Buffers

Hardware and Software Components

1. Save interesting data

Trigger and Event Builder

»1 Trigger
»  and

»| Event
———pi Builder

Implementation: ith
- Software high-level trigger
- Uses 120 cores
- Process live —>
- Data stored in MongoDB
backend

" compresse

Analog data digitized data reformatted

» (data evolL

If calibration:
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Hardware and Software Components

Data Buffers

Q Storage

Communicate with
S.C., muon veto

A
DAQ Reader Trigger and Event Builder
— > »  Trigger
T — PG —> DAQ > »  and
P —— Digitizers —»| Reader —— »| Event
cC —/ +—p| PCs |——p ——p Builder
- +—>p i 1 —’| Farm
. compressed, sorted by time complete
Analog data digitized data reformatted stamp SETE
File Raw
» (data evolution) > Builder | D.ata
Files
File format
Data Storage



1. Save interesting data

Who Purpose Experience

Offload data handling and ~ Positive, but high rate of

. moneo - change: gets quicker but
8 processing to database  yearly API changes

- Works but frequent driver
m gﬁaEy problems and a pyCAEN

Electronic Instrumentation Would hel p teStlng

.................................................................................................................................................................................

5 Usability of DAQ

~ increased using web...
. also less work for us

Write trigger routines in Python Refactoring easy anc

- allows online processing,
CONTINUUM that are faster than C++ but requires good testing
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” & GitHub, Inc. [US] ] https://github.com/XENON 1T/XeAnalysisScripts/blob/master/PaxROOTExample/analysis_basics.ipynb

2. Reconstruct data

Q ¥

In

[135]:

Inspect waveforms

This fetches data from GRID

inspect_event (dfs('ambe’') .iloc(0])

WARNING:ReadXED:input_name /var/folders/m3/zgSyhg3d24xé6tgrfgewrz7800000gn/T/tmpo8_wkpke does not en

d with the expected file extension xed
Event: 0% | | 0/1 [00:00<?, ?it/s]

https://tbnl8.nikhef .nl/dpm/nikhef.nl/home/xencn.biggrid.nl/archive/data/xenonl00/run_10/xel00_1204

02_1116/xel00_120402_1116_000000.xed
Event 40 from xel100_120402_1116_000000.xed

S1 at 209.9 us

Recorded at 2012/04/02,

S2 at 320.1 us

09:16:37 UTC, 770443008 ns
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Thanks
PDP!



2. Reconstruct data

Who Purpose Experience
netherlands Allow Big Data tools (e.g. NLeSC delivers expert
pandas, MongoDB) in a niche help and should
—rm— “ROOT” world listen to them!

CONTINUUM

ANALYTICS

I'GITTER

ENecessary for maintainable
Software Project Management | project and better than
' alternatives

.................................................................................................................................................................................

Prevents code stink.

Continuous testing on Linux Otherwise, how know

and OS X

.................................................................................................................................................................................

Key speed gains made
| project success.
Paokaglng means usable.

.................................................................................................................................................................................

Just-in-time compiling for
Python and packaging

Quite nice, even for

Day to day chatting operations and analysis

Each has given some /evé/ of financial support
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3. Analyze data
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3. Analyze data

-irst lignt

Event 0, pulse 42137-42236, Channel 7
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See xenonit.org for more
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