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LCLS Machine Protection System

E System Overview
F Completed Work
F Remaining Work
B Schedule
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LCLS MPS Overview
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Hardware

F Complete

mMPS Link Processor

mMPS Link Node

m GbE Switches

mBeam Loss Monitor

=QADC and transition boards prototypes complete

F In progress

m QADC currently being tested
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MPS Link Node
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MPS Software

E Four software projects

mLink Processor mMPS User Interface
=MVME 6100 |IOC =Desktop computer
software mMPS Database
mLink Node =Database
=FPGA firmware

=ColdFire IOC software
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MPS Software

MPS Software
Link Processor Link Node MPS User MPS
Interface Database

S Norum B Hall A Chan
E Grunhaus
S Norum

FPGA ColdFire 10C
Firmware Software

J Olsen D Kotturi
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Link Processor Software Overview

[ | Communication Interface

»| Machine State Buffer [« [ ]Data Structure
[ ] Processing
€ 3 Network

—— Data Flow Direction

PVs
(Controls
Network)

EPICS Handler Machine Protection Logic

Machine Rate Buffer

Fault Logging
(Controls Network)

Link Node
Communication
(GbE Handler)

Event Receiver
(PCI)

Event Generator

Timing > Mitigation (Dedicated Network)

A4

MPS Link Network
(Dedicated Network)
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Link Processor

F Complete
mEPICS PVs for fault status, bypass status and value

mMac
mMac
mMac

nine state buffer
nine protection logic (algorithm) handling

nine rate buffer

m Mitigation processing
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Link Processor

m Timing integration
m |nitial testing of all these components

m Database conversion to
=EPICS database substitution files
=Device name mapping files for algorithms
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Link Processor

I Remaining
m Fault logging for diagnostics and user interface
m Test algorithm and final algorithm

m User interface integration of
=Bypassing faults

=l oading and selecting algorithms
m Full system testing
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Link Node FPGA

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

F Remaining (J Olsen)
m P card communication

m Internal fault descriptions
How to package BLM data for readback
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Link Node ColdFire

F Complete
mEPICS PVs For

=Control and readback of debounce registers

=Extraction and display of boot environment variables (e.g..
firmware version)

=Readouts of voltages and temperatures

EF Remaining (D Kotturi)
mPVs for Link Node Inputs
m Configuration of Link Node outputs
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ink Node ColdFire User Interface

7 MPS Link Node MP10 (=)=
LCLS MPS Link Mode:
EIOCINZONMP0
Debounce Register Setpoints and Readbacks
Channel Debounce time  Debounce time  Channel Debounce time  Debounce time channel Debounce time  Debounce time
Setpoint (ush Readback (us) Setpoint (us) Readback (us) Setnoint (us) Readback (us)
- o [T 32 [ o [Commmm
v MPS Link Node MP10 =B8] * =0
1 [} 33 [} BS 0
LCLS MPS Link Node: LCLS MPS Link Mode: 2 g EY % [o
EIOC:NZD:MP10 ) EIOC:INZD:MP10 3 [@ s[5 =
4 ] 36 0 B8 0
Flash environment variables ADC Register contents * g 7 g 5 g
Hiline Temp (deg F Hilinx Temp (deg C = 0 B 0 [0
Factory P (deg F) p (deg C) : I > b © B
Revision Board Temp (deg F) Eoard Temp {deg C) v [G i [m 2 I3
: 3.3 Volts 2 2 i
Serial Mumber 10 [ 42 [0 .
5 Volts
Console hh [ 43 1] 75 0
12 44 76
12 Valts g & 2
Kernel 13 [o 45 [0 w0
24 Volts 14 46 78
Kernel Args 2 8 2
& ] 47 ] 79 ]
H¥ addr0 1 [o 4 [0 w0 [0
. . 28 [] 49 0 a1 1]
Firmware Yersior & | @ ® T
Start Point 19 [ 51 1] &3 a
20 0 52 [i] ) 0
Rak Image 21 @ 53 L I
Cache L [] 54 0 il 1]
23 1] 55 [i] &7 0
Eootp enable? /M 31§ s[5 w0 [E
25 ] 57 0 L] 0
. 26 58 a0
If bootp disabled, could put 2 5 B
other BP_ vars here... = |0 = e e
28 [} B0 [} 2 ]
29 [ &1 [1] a3 il
31 ] B3 ] 95 0
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MPS User Interface

/
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LCLS Engineering
Specifications Document DOC # | System Name
# HERE | Here Revision 0

. C O I I l p I e te LCLS Machine Protection System (MPS) User Interface

Requirements
n
B Requirements document
Author Signature Date
[ » NAME GOES HERE
m Requirements review
NAME GOES HERE
System Physicist Signature Date

Brief Summary: The Machine Protection System (MPS) User Interface is

Darren Marsh
Quality Assurance Manager Signature Date
John Galayda

. R n n ( B I I | I Director, LCLS Construction Signature Date
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
. I I I p e I I l e n a I O n characteristics without damage to any accelerator devices

or structures.

Change History Log
[ Rev Number [ Revision Date | Sections Affected | Description of Change |
|"000 [ [ An | Initial Version |
[ [ | [ |
ESD ?.2-2??-r? Check the LCLS Project website to verify that this is the correct version prior to use
Page 1 of 17 15 Aoril 2008
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MPS Database

I Database for

m central storage of MPS input and Link Node
information and configurations, and

mversioning of MPS inputs and configurations
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MPS Database

T
Controls
DB

Snapshot

Local
SQLite3 DB

»-| User Interface

Export...

Substitution Algorithm Excel File Web File

File Header File (CSV) (HTML)
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MPS Database

F Complete

m Database stores MPS input and Link Node
information and configurations

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

F Complete

m Exports following file types
=CSV
=Substitution

=Algorithm Header
m [est database created
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MPS Database Screenshot

ano Inputs &

SNORUM | Print | Logout
\ MPS Upload \ MPS Upload Results \\ Link Hodes '\\ ®» Inputs \ Admin \\
» Input
A Inputs |
Create Input
General Search Display [ 10 %) Reset
Link Node Id | - ALL - B status [-aw- 5 Input Name | - ALL - ) cord [-au-5 Chaning
Cable Number | - ALL- 5] Location | - ALL - B stateo|-A-  be) Statet [-Aw- Debounce Tim
[rowish 1 - 10 0f 26 (3] Mext £
Edit Input Input Name Link Node id Card Channel BV Name Status  Auto Recoverable Cabile Number
m WWO2_0UT_LIMIT 24 [:] 1 WVVPGEINZD1 G5 MPSOUTLIMIT Inactive TRUE L117397 ING
TO_OUT_LIMIT 27 4 B DUMPLIZ1-305MPSOUTLIMIT Active  TRUE L117398 LI2
& | TOT_N_LIMIT 27 4 8 DUMPLIZIBLIOSMPSINUMIT  Active  TRUE L1738 Liz
& | DUMMY NAME 24 & 1 DUMMY PYNAME Active  TRUE -NoCable- =N
WW0Z_0UT_LIMITZ 24 (-] 1 WWPGEINZO 155 MPEOUTLIMITZ Inactive TRUE L117400 INZ
& | TO11_OUT_LIMITZ - Unassigned Ta Link Node - 4 8 DUMPLIZI305MPSOUTLIMITZ  inaciive TRUE L117404 Liz
& | oM LM 27 4 8 DUMPLIZIBLIOSMPSINUMITZ  Inaciive TRUE L117402 LIz
WWO2_0UT_LIMITZ0 24 (-] 1 WWPGEINZO1 55 MPEOUTLIMITZO Inactive TRUE = Mo Cable - INZ
& | TO11_OUT_LIMIT20 - Unassigned Ta Link Node - 4 8 DUMPLIZI-305MPSOUTLIMITZD  inactive TRUE -NoCable-  Li2
& | To1_N_LMT20 27 4 8 DUMPLIZIBLIOSMPSINUMIT20  Inaciive TRUE -NoCable-  LI2
Expoft 1o Spreadshae
[rowis) 1 - 10 o7 26 1#) Mext |
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Local Database Export
S

-8 0.0 Terminal — bash — 120x28

[dhcp-216-104] snorun 1024> ./createMappingHeaders.py -h
Usage: createMappinglieaders.py DATABASE EXPORT TYPE... [options]

‘ DATABASE SOLite3 file containing MPS data
One or more of the following types:
bstitution substi;
ing nay
-c, v

EXPORT_TYPE

Database.substitution Database.html

E
€SV file path
“W FILE, --www_path=FILE
HTML file path
[dhep-216-104] snarun 1025 [l

A

Database.mps

=/

N

Database.csv Database.h
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Testing

F Test apps
E Preliminary Test
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Testing Apps

F Emulators for Link Processor and Link Node
P Wireshark

MM Link Processor
Ethernet
Destination: |I0calhost @ Link Node

Status: connected to localhost
Status
—

e Number of Sync Messages Received: 4987
Timestamp Seconds: 579476011 Last 5end Error Number: 0

Timestamp Nanoseconds: 656502000
Response Control
Timeslot: 2

Number of Responses to Send: | 1 I

Update Rate (Hz): 360 ()

b ESend Responses
Ceontinually Send Send Single Message A
M Synchronization Message | Synchronization
EMitigation Message ( Mitigation
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Preliminary Test

F Overview

mFour Link Nodes
= Two Iin sector 20
= Two In sector 24

mOne Link Processor in MCC
mMPS signals are connected to terminal blocks

mLink Nodes have network, MPS fiber, and console
ports

mLink Processor is installed in MCC
mAll IOCs have host names
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Preliminary Test

"NOTICE
=

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



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

g Al
/ — L Stanford Linear Accelerator Center
\—

Stanford Synchrotron Radiation Laboratory

Preliminary Test

KNI [T 2 »
-“,v”"”"""' '4' R
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Preliminary Test

iocegri@lcls-builder:~ — ssh — 120x28
18: Total Duration ticks): 54.42, 1814

12 Jend/Receive Duration ticks): 42.6, 1428
1Z: ReceivesProcess Duration ticks): 3.63, 121
12: Total Duration ticks): 46.83, 1536

Full Send/Receiwe Duration ticks): 47.34, 1678
Full Receive/Process Duration ticks): 7.5, 2EA@
Full Total Duration ticks): B4.12, 18084

AxABARARZT (57
Cecpz-zpcomm )
Link Mode Communication

18: Jend/Receive Duration ticks): 46.5, 1568
18: ReceiwvesProcess Duration ticks): 7.89, 263
18: Total Duration ticks): B3.7, 1798

12: SendsReceive Duration ticksl: 42.42, 1414
1Z: Receives/Proceszs Duration ticks): 3.6, 12A@
1z: Total Duration ticks): 46.92, 1664

Full Zend/Receive Duration ticks): 46.95, 1ReR
Full Receive/Procesz Duration ticksh: 7.47, 249
Full Total Duration ticks): B3.68, 1786

AxARARARZT (57
Cexp=
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Preliminary Test
8eoe X .fedm/LinkNode10.ed|

June 16, 2008
FAC: LCLS MPS

LMo10:CARDT:CHANDT:STATE [N
Luot0-caRDT:-cHanN0z:STATE [
Lno10:CARDT:CHANDI:STATE I
LND10:CARD1:CHAN04-STATE [
LMDt 0:CARD1:CHAM0S:STATE I
LNO10:CARDT:CHANDE:STATE [
Lot o:carRD1:CHanM07-STATE I
LNO10:CARD1:CHaN0E:STATE [N
LMOTO-CARDY:CHANDS:STATE [
LMOT0:CARDT:CHAM10:STATE ISR
LMO10:CARDT:CHAM-STATE ISR
Lno10:CARDT:CHaN1 2:5TATE I
LMOT0:CARDY:CHAM13:5TATE IR
LMO10:CARD1:CHAN14:5TATE [IIEEEN
LMO10:CARDT:CHAM15:STATE IR
Luo1o:carD1:CHar 6:5TATE I

Luo10:carDz:cHan0:sTATE I
LNO10-CARDZ:CHAN0Z-STATE [
Luoo:CarDz:cHanndsTATE I
Luo10:CARDZ:CHANDA:STATE [
Luot0-carDz:cHaN0SSTATE [
Luo10:CcarDz:CHANDE:STATE [
LND10:cARDZ-CHANOT-STATE [
LMot 0:cARDz:CHaM0E:STATE I
LND10:CARDZ:CHAN0S:STATE [
Luoto-carDz.cHam 0:sTATE I
LND10:CARDZ:CHANT1:STATE [
Luo1o:carDz.CcHAM 2:STATE (I
LM01D:CARDZ:CHAMT 3:STATE I
LMOT0:CARDZ:CHAM4:STATE [N
LMD10:CARDZ:CHAN1S:STATE (I
LND10:CARDZ:CHANT6:STATE [

LMD :CARDI:CHANDT:STATE [N
Luo10:carpd.cHanoz sTATE [
LMD1:carD3.CHaND3:STATE I
LMO10:CARD3:CHANDS:STATE I
Lno10:CarDI:cHANDS:STATE I
LMO10:CARD3:CHANDE:STATE [N
Lno10:carDacHANOZSTATE [
LMO10:CARD3:CHANDE:STATE [N
LH010:CcaRD3.CHANDS STATE [
LN010:CARD3:CHANT0:STATE N
LMO10:CarD3CHANTTSTATE [N
LMD10:carRD3.CHANT 2:5TATE I
LMO10:CARD3:CHANT 3:5TATE [N
LMo1:carD3CHAN14:5TATE I
LMO10:CARD3:CHANT 5:5TATE [N
LHo1:caroicHaN6:5TATE I

LMo :carD4:cHAaNDT:STATE I
LNOT0:CARDA-CHANDZ STATE [N
LN010:CaRD4:CHANOS:STATE [
LMD :CARD4:CHAND:STATE [N
Lio10:carDd.CHANOS STATE [
LMo :carD4.cHaNDE:STATE [N
LMO10:CaRD4:-CHANDT-STATE [N
LN010:CaRD4:cHANDE:STATE [N
LMO10:CARDA:CHANDS:STATE [N
Lno10:CarDd:CcHANT0:STATE [
LMO10:CARD4:CHANT 1:5TATE [N
Lno10:CarD4.cHaNT 2:5TATE [
LN010:CARD4:CHANT3:STATE N
LMo10:CarDd:CHANT4:STATE [N
LMD10:CARD4:CHANTS:STATE (I
LMO10:CARD4:CHANT 6:STATE [N

LND10:CARDS:CHAND :STATE [
LNOT0-CARDS:CHAMOZ.STATE [
Luo10:caRDS:CHANDI:STATE [
LND10:CARDS:CHANDA-STATE [N
LMDt D:cARDS:CHANMOS:STATE (I
LND10:CARDS:CHAN0E:STATE [
Lot 0:CcarRDs:CHANOT:STATE [N
LND10:CARDS:CHANDE:STATE [N
LND10:cARDS:CHANDS:STATE [N
LND1D:CARDS:CHAMT 0:STATE [N
Lio10:carDs:cHAN 1:STATE [N
Lno10:carDS:CHan1 2:5TATE [
LNO10:CARDS:CHAN1 3:STATE [
Lno10:carDs:CHaM14:sTATE I
LND10:CARDS:CHAN1 5:STATE [N
Luoro:carps:cHan 6:5TATE [

Luo1o:carDe:cHanD :sTATE I
LND10-CARDE:CHAN0Z-STATE [
LNoo:CarDe:cHan03:sTATE I
LNo10:CARDE:CHANDA:STATE [N
LNOT0-CaRDE.CHANOS:STATE [N
Lno10:carDE:CHANDE:STATE [
LND10:CARDE:CHANDT-STATE [
LMDt D:cARDE:CHANMOE:STATE [N
LNO10:CARDE:CHAN0S:STATE [N
Lot D:CAaRDECHANT0:STATE [N
LNO10:CARDE:CHAN1:STATE [N
LMDl 0:caRDECHANT 2:STATE [N
LND1D:CARDE:CHANT 3:STATE (I
LMOT0:CARDE:CHAM4:STATE [N
LMD10:CARDE:CHAN1S:STATE [N
LNO10:CARDE:CHAN1 6:STATE [N

Stephen Norum

snorum@slac.stanford.edu
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