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Motivation

LHCb upgrade (starting 2018)

 Bottleneck L0 trigger will be removed

 Reduced the data from 40MHz to 1.1MHz

 Trigger-less readout

 Full software trigger

 New/upgraded sub-detectors

 New electronics to cope with the new data rate

 New readout system

Upgraded Experiment Control System (ECS)
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 LHCb has designed and implemented a coherent and homogeneous control system

 Controls the complete experiment

 Run Control, DCS, …

 Is operated by only 1 person

 Is almost completely automated

Current Experiment Control System

LHCb Control System Size

Picture: Courtesy of the CMS DCS Team
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Experiment Control System (ECS)

 Based on WinCC OA 3.15 SCADA

 Provides the UI, archiving, drivers, alarm-handling, …

 Allows for custom developments

 Panels

 Scripts/Libraries

 Managers/Drivers

 Developments can be packaged and distributed

 Components

 CERN JCOP Framework

 Provides a set of WinCC OA components

 Provides guidelines for component/application developments

 Common components for common devices

 Cooling and Ventilation

 ELMBs

 Power supplies
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ECS
Finite State Machine (FSM)

 LHCb Control System modelled with an FSM tree

 Actions propagate down the tree, states propagate up the tree

 2 type of Units

 Control Units 

 Nodes that logically group other nodes

 State depends on the nodes below

 Can be partitioned

 Device Units

 Nodes that correspond to a real device (HW/SW)

 State depends on the real state of the device

 Perform “real” actions
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ECS
Run Control

 LHCb is composed of multiple Sub-detectors

 Each Sub-detector can be run independently in a partition

 Each partition is controlled by a Run Control

 Run Control manages the whole FSM hierarchy of a SD

 makes sure it’s ready for data taking

 A global Run Control is used for global operation

 Controls all the sub-detectors and systems
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MiniDAQ

 Development server for the upgrade

 Each SD has 1+ for developments

 Contains 1 PCIe40 board

 PCIe board with a programmable FPGA

 Provides the readout board (TELL40),
a readout supervisor (SODIN) and an interface board (SOL40)

 Stand-alone system

 Basic component of the upgrade

 Needs a Control System

LHCB MINIDAQ CONTROL SYSTEM 8



fwMiniDAQ component

 WinCC OA installable component

 Stand-alone Run Control for the MiniDAQ

 Usually installed in a MiniDAQ server

 Provides device units/panels for the common readout devices
 TELL40s

 TFC

 Super ODIN

 SOL40

 Provides control for several domains
 DAQ – TELL40s and Front Ends

 TFC – Supervision and interface boards

 MEP – Event writing

 Pre-configured Run Control FSM

 Pre-configured with all the necessary instantiated devices for a running system
 Front-End electronics excluded as they’re specific for each SD

 Once installed, little configuration is needed for a running system
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fwMiniDAQ
Readout board - TELL40

 Pre-instantiated TELL40 (readout board)

 Full control for the TELL40

 Configure all the parameters

 See all data links status

 Inject data into the memory

 Memory snooping

 Hooks for SD specific functionalities
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fwMiniDAQ
Timing and Fast Control

 Pre-instantiated Super ODIN (timing/trigger control)
and 6 SOL40 Links (controls interface)

 Full control for Super ODIN and SOL40

 Trigger configurations

 Sub-detector settings
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fwMiniDAQ
Event Writer

 1 Event writer controller

 Start/stop synchronously
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fwMiniDAQ
Top panel

 Check the readiness of the system

 Quickly configure your system

 Quickly change your settings
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Domains

 Several domains are provided in the component

 DAQ

 TFC

 Provide all the required states and transitions

 Provide automation

 The same for all the Sub-Detectors

 Facilitate integration
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Integration

 The domains implemented on fwMiniDAQ serve as the base for the final upgrade system

 Templates are distributed to all the Sub-detectors

 Make the system homogeneous and coherent

 DAQ domain will be exactly the same

 TFC domain will remain the same but will be moved to the global Run Control hierarchy

 fwMiniDAQ component probably be split into several independent WinCC OA components

 fwTell40

 fwTFC

 lbDomains
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Other Features

 Usage of Recipes

 Named sets of configuration

 Applied depending on the requirements at a given time (e.g. PHYSICS, CALIBRATION, …)

 SCAN runs

 Runs with a set number of steps, each with a set limit of triggers

 Between steps, settings are changed on the devices

 Find the best settings for each application

 Autopilot

 Base for automatic actions
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Summary

 The fwMiniDAQ provides an easily installable and configurable component for the MiniDAQ

 Speeds up testing and development by the Sub-detector teams

 Can concentrate on the SD specific parts

 Provides several helpful features

 SCAN runs

 Recipes

 Serves as base for the future central ECS

 Makes the system homogeneous from early stages of development

 Support and training is easier
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