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About me @ IFIC

(24) 16-03-2008 – 15-03-2010: I3P

(3,5) 16-03-2010 – 30-06-2010: TS detector ATLAS.

(2,5) 05-07-2010 – 15-09-2010: TS futuros colisionadores.

(57) 16-09-2010 – 09-06-2015: TS CPAN.

(6,5) 10-06-2015 – 31-12-2015: TS ATLAS Tier2.

(36) 01-06-2016 – 31-05-2019: PTA 2014.
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10 Years!!!
of service, work, experience and proved value, though instability continues... 
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What is the trigger?

● A trigger component represents a relevant condition that 
an event either satisfies or not:

– L1: Signals with some threshold at the detector, depending on the 
detector configuration (SMK).

– HLT: Software conditions, i.e. logical composition of L1 triggers.

● There are several arrays of trigger components for each 
level:

– L1: TAV  TAP  TBP. Less than 512 possible trigger ⊆ ⊆
components per SMK.

– HLT: PH, PT, RS. Less than 4096 possible trigger components per 
SMK.

● The trigger decides whether an event is permanently 
stored on disk/tape or just discarded.
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What is AEI Trigger Counter?
What does it do?

● AEI Trigger Counter is a web service to provide meaningful 
information about the L1 and HL Trigger  of datasets in a 
“human time” scale.

● It can COUNT, LIST and OVERLAP a particular trigger of a 
given dataset

– Can filter by logical expression based on triggers, LB and/or BCID.
● Expression is converted into Reverse Polish Notation and it is evaluated.

– Can group results per LB and BCID.

● A map-reduce task runs and its results are collected, cached, 
and offered in up to three different formats:

– An interactive plot is drawn when not listing.

– The user can always download a CSV file with the results.

– The raw data in JSON format is always offered to further process it, as it 
is done by the plot.
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AEI TC Web Service

TAV Group

COUNT L1 TAP results

LIST
TBP Filtering over Triggers, by Limiting

PH LumiBlock and/or BCID LB Lists

OVERLAP HLT PT or

RS BCID

https://ei-atlas-dc.cern.ch/tc/
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COUNTing Triggers

https://ei-atlas-dc.cern.ch/tc/getresult/8e7f6deb-4180-4d17-884e-0ce058c574b6
https://ei-atlas-dc.cern.ch/tc/getresult/84807e84-55db-469d-87af-5cc9595d9b59
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OVERLAPing Triggers

https://ei-atlas-dc.cern.ch/tc/getresult/58668579-dc70-46bd-b685-1dfd87a1b800
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Behind the Scene

● The amount of data to store is huge and the way it is 
processed should not take long, but be responsive.

● We store trigger information in compressed Sequence 
Files using some tricks to further reduce their size.

– Sequence Files: containers that contain data in key and value 
format.

– The files contain minimal information of the trigger based on its 
properties, creating a file format which is very compact.

– Their process can be highly parallelizable.

● A MapReduce task runs over a Sequence File.

– Process information in parallel.

– The proccess occurs where the information is stored:
● No transfers.
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What does “big data” means for us?

● Above 10 billion real events.

● Up to 175 million events into a single dataset.

● 1725 datasets that belong to 2017 real data

– HLT: 367 GB

– L1:   518 GB

● 375 Runs for several streams:

– physics_Background

– physics_BphysLS

– physics_CosmicCalo

– physics_Main

– physics_MinBias

– physics_ZeroBias
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Workflow & Tools

Form Progress ResultForm OK?
Exp OK? Done?

Yes Yes

No No

Submit Progress Result

Front-end

Back-end

http://flask.pocoo.org/
https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial.html
https://www.sqlalchemy.org/
https://www.sqlite.org/index.html
https://jquery.com/
https://foundation.zurb.com/
https://www.json.org/index.html
https://www.java.com/
https://www.python.org/
https://plot.ly/
https://www.javascript.com/
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MapReduce

T1, T2, T3, T4
Ev 1:

T1, T3, T5
Ev 2:

T1, T2, T6
Ev 3:

Split

Sequence File
T1: 1
T2: 1
T3: 1
T4: 1
T1: 1
T3: 1
T5: 1

T1, T3, T4, T6
Ev 4:

T1: 1
T2: 1
T6: 1
T1: 1
T3: 1
T4: 1
T6: 1

T1: 2
T2: 1
T3: 2
T4: 1
T5: 1

T1: 2
T2: 1
T3: 1
T4: 1
T6: 2

Map [Combine] Shuffle
& Sort

T1: 2
T1: 2

T2: 1
T2: 1

T3: 2
T3: 1

T4: 1
T4: 1

T5: 1

T6: 2

Reduce

T1: 4
T2: 2
T3: 3
T4: 2
T5: 1
T6: 2

Sequence
or

Map File

Eval exp
Group...

Eval exp
Group...
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HDFS L1Trigger File Format

SEQ file with: 

● Key: <LongWritable> Value: <BytesWritable>

● LB and BCID are uint32

● L1Trigger is a collection of packed 10 bits triggerNumbers into 32 bit words:

● Since TAV  TAP  TBP :

TAV' = TAV
TAP' = TAP - TAV
TBP' = TBP - TAP

EventNumber LB BCID L1Trigger

#TBP' #TAP' #TAV' trig3 trig2 trig1 trigN trig(N-1)...

Less than 512 
possible triggers, i.e. 
enumerating triggers, 

a trigger can be 
represented as 9 bits
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HDFS HLTrigger File Format

SEQ file with: 

● Key: <LongWritable> Value: <BytesWritable>

● LB and BCID are uint32

● HLTrigger is a collection of packed 12 bits triggerNumbers into 64 bit words:

● There is no inclusion between HLT sets, therefore all triggers have to be stored

EventNumber LB BCID HLTrigger

#PH #PT #RS trig5 trig4 trig3 trigN trig(N-1)...trig2 trig1

Less than 4096 
possible triggers, i.e. 
enumerating triggers, 

a trigger can be 
represented as 12 bits
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Backup Slides
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Trigger Counter Web Interface
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Trigger Counter Web Interface:
Progress of a Task

● User has output of the progress of its request, which refresh 
every 10 seconds.

● Map-reduce ‘state’ and ‘finalStatus’ are shown.

● If the task succeeds, the page redirects to the results.

● Trigger Counter caches the tasks, avoiding multiple runs of 
the same task.
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Trigger Sizes and Compression

dsname TBP/e TAP/e TAV/e TBP'/e TAP'/e TAV'/e totTrig lz4
data17_13TeV.00331951.physics_Background.merge.AOD.f848_m1844 13.1 10.6 1.1 2.4 9.6 1.1 13.1 15.6
data17_13TeV.00333994.physics_BphysLS.merge.AOD.f859_m1860 62.3 45.3 6.4 17.1 38.8 6.4 62.3 53.6
data17_13TeV.00324839.physics_CosmicCalo.merge.AOD.f823_m1799 7.2 4.6 1 2.6 3.6 1 7.2 11.2
data17_13TeV.00335302.physics_EnhancedBias.merge.AOD.f869_m1870 49.5 34 3 15.5 31 3 49.5 46.4
data17_13TeV.00326923.physics_Late.merge.AOD.f832_m1812 11.4 7.8 3.8 3.7 4 3.8 11.5 12.4
data17_13TeV.00327761.physics_Main.merge.AOD.f832_m1812 84.6 57.8 8.8 26.8 49 8.8 84.6 67.6
data17_13TeV.00334191.physics_MinBias.merge.AOD.f859_m1860 9.4 5.4 1 4 4.4 1 9.4 12
data17_13TeV.00324857.physics_ZeroBias.merge.AOD.f823_m1799 21.9 20.4 1 1.4 19.4 1 21.8 23.2

Typical trigger counts and final Lz4 size in bytes per event:   

Compression ratios:

● Deflate   3.0
● Bzip2        4.5
● Lz4 1.9
● Snappy 1.8

 LZ4 has been chosen because:
● It offers a good compression ratio.
● It is fast on decompression.
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