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% The Trigger Concept
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Trigger Data Acquisition (DAQ)

Anything interesting
happening?

Record the event

» Trigger selection is organized in
multiple levels
* High efficiency

* Progressive rate reduction CMS 2
ATLAS 3

* Level 1 Trigger LHCb 3
* Fast custom-designed electronics ALICE 4

 Efficient background rejection
without (much) dead-time
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* Requirements:

- Configuration, control and
monitoring of O(100)
electronic boards

« Varying types and
technologies

- Propagating information to
the Data Acquisition and
High Level Trigger systems

— User interface

* Nearly impossible to have a - Remote operation
common solution for all - Error logging
experiments - Robustness
- Different architectures and « Possible software failures

modi operandi cannot disrupt operations!
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CMS L1 Trigger Hardware Control Software
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* A highly uniform * IPBus

hardware ecosystem - Simple & flexible Ethernet-

favors a unified based control system

software backend  Read/write (registers, RAMs

etc)
- M]n]mlze effort, COde e Atomic Operations
(and bug!) duplication * Transport protocol agnostic

S » Packet recovery mechanism
A B lEEE v odul
ol SO 1272+ 12 Rx  SWATCH

CXP Modul — y y
17Tx K42 R Hardware representation in

1 a unified way
12X"Rx

Virtex-7 |

o €7 ‘ - 12%Rx ] .
f inheritance over

CXPModule 1
CXPRgeae: polymorphism

T - Common database backend

« Based on composition over
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T « C++-based framework
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ATLAS Central Trigger Processor

e Client-server
software architecture

Archive:
= Cool / Castor

Server session | Data-taking session -
IS server: | | P IS server:
'« CtpMonitoring
L1CT | _ clentis) L1CT
TriggerDB :|
CtpMonitor CtpConfiguratSr [ CtpController
: (commands) |

I_'_

VME| Monitoring| Config.| Readout| MasterTrigger|

Resistive Plate Thin Gap Forward

LAr & Tile calorimeters
Chambers Chambers detectors

v Level-1 muon detectors
L1 Calorimeter Trigger

Level-1 Central Trigger
Level-1

Topological .|
Processor

I LHC
timing

Trigger, Timing and Controls Network

* Main applications:

- Configurator

* Retrieves parameters and
programs the hardware

* Provides resource sharing
— Controller

« Hardware interface
- Monitor

* Reads and publishes raw
hardware data

- Monitoring clients

 Publication/archival of
monitored information
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% Summary
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Level-1 Trigger in a HEP experiment is
responsible for filtering millions of events taking
place every second

- Dynamic system that evolves with time,
accelerator and experiment conditions

- Maximum flexibility for online event selection
The online software is a crucial component

- Simple and robust system
- Must facilitate, not inhibit operations

- Each experiment has their own solutions and tools
based on their needs
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...that's all!

Thank you!




