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LCLS Machine Protection System

System Overview
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1

http://www-ssrl.slac.stanford.edu/
http://www-ssrl.slac.stanford.edu/
mailto:snorum@slac.stanford.edu?subject=
mailto:snorum@slac.stanford.edu?subject=


Stanford Linear Accelerator Center

Stanford Synchrotron Radiation Laboratory

Stephen Norum
FAC: LCLS MPS snorum@slac.stanford.edu
June 16, 2008

LCLS MPS Overview
MPS Link 
Processor

Dedicated
1000BASE-X 

Switch

MPS Link Node MPS Link Node MPS Link Node MPS Link Node MPS Link Node MPS Link Node

Mitigation Device

Device Device Device Device Device Device Device Device Device Device

Mitigation Device

Device

Gb Ethernet
over Cat6 on Dedicated MPS Network

Gb Ethernet
over Fiber on Dedicated MPS Network

Digital I/O
over Copper

Timing 
System

EPICS

EEEEEE

2

http://www-ssrl.slac.stanford.edu/
http://www-ssrl.slac.stanford.edu/
mailto:snorum@slac.stanford.edu?subject=
mailto:snorum@slac.stanford.edu?subject=


Stanford Linear Accelerator Center

Stanford Synchrotron Radiation Laboratory

Stephen Norum
FAC: LCLS MPS snorum@slac.stanford.edu
June 16, 2008

Hardware

Complete
MPS Link Processor
MPS Link Node
GbE Switches
Beam Loss Monitor

QADC and transition boards prototypes complete

In progress
QADC currently being tested
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MPS Link Node

Output Card

Input Card
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L-Board

IP Card
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MPS Software

Link Processor
MVME 6100 IOC 
software

Link Node
FPGA firmware
ColdFire IOC software

MPS User Interface
Desktop computer

MPS Database
Database
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MPS Software
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Link Processor Software Overview
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Link Processor

Complete
EPICS PVs for fault status, bypass status and value
Machine state buffer
Machine protection logic (algorithm) handling
Machine rate buffer
Mitigation processing
…
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Link Processor

Timing integration
Initial testing of all these components
Database conversion to

EPICS database substitution files
Device name mapping files for algorithms
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Link Processor

Remaining
Fault logging for diagnostics and user interface
Test algorithm and final algorithm
User interface integration of

Bypassing faults
Loading and selecting algorithms

Full system testing
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Link Node FPGA

Complete
Reads and clears fault inputs
Communicates with Link Processor
Provides registers for ColdFire readback

Remaining (J Olsen)
IP card communication
Internal fault descriptions
How to package BLM data for readback
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Link Node ColdFire

Complete
EPICS PVs For

Control and readback of debounce registers
Extraction and display of boot environment variables (e.g.. 
firmware version)
Readouts of voltages and temperatures

Remaining (D Kotturi)
PVs for Link Node Inputs
Configuration of Link Node outputs
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Link Node ColdFire User Interface
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MPS User Interface

Complete
Requirements document
Requirements review
Development UI

Remaining (B Hall)
Implementation
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Brief Summary:    The Machine Protection System (MPS) User Interface is 
the set of displays and user interactions that enable 
accelerator operators and physicists to monitor and 
control the MPS in order to maximize beam delivery 
characteristics without damage to any accelerator devices 
or structures.  
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MPS Database

Database for
central storage of MPS input and Link Node 
information and configurations, and
versioning of MPS inputs and configurations
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MPS Database
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MPS Database

Complete
Database stores MPS input and Link Node 
information and configurations

Remaining (E Grunhaus)
Snapshot current state
Local database export
Macro creation and editing
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Local MPS Database

Complete
Exports following file types

CSV
HTML
Substitution
Algorithm Header

Test database created
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MPS Database Screenshot
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Local Database Export
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Testing

Test apps
Preliminary Test
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Testing Apps

Emulators for Link Processor and Link Node
Wireshark

22

http://www-ssrl.slac.stanford.edu/
http://www-ssrl.slac.stanford.edu/
mailto:snorum@slac.stanford.edu?subject=
mailto:snorum@slac.stanford.edu?subject=


Stanford Linear Accelerator Center

Stanford Synchrotron Radiation Laboratory

Stephen Norum
FAC: LCLS MPS snorum@slac.stanford.edu
June 16, 2008

Preliminary Test

Overview
Four Link Nodes

Two in sector 20
Two in sector 24

One Link Processor in MCC
MPS signals are connected to terminal blocks
Link Nodes have network, MPS fiber, and console 
ports
Link Processor is installed in MCC
All IOCs have host names
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Preliminary Test
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Preliminary Test
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Preliminary Test
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Preliminary Test
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Remaining Work
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Link Processor

Link Node
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June 16

Final Test

Alg. Commissioning
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