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Operator Developed Control & Analysis Tools

V. J. Winter, Diamond Light Source, Chilton, Didcot, Oxon OX11 ODE

As accelerator operational conditions develop during its life, tools used to control it
need to be developed and adapted. Technical groups provide detailed access and
control of system parameters that may not be optimised for ease of use, clarity and fit

for purpose for when dealing with 24/7 operation or repetitive tasks.

Operators have

developed tools for simultaneous control of multiple insertion devices & beamline front
ends, overviews of injection & RF systems that both bring together existing parameters
from different machine areas and add control scripts in python. Additional tools focus
on analysis such as comparing back-up parameters with the current machine settings
or extracting machine protection interlock data from the archive in a human readable
format. By being produced by the operators for the operators they have the benefit of
developing operational group knowledge of systems as well as being relatively easily
and quickly developed as business needs demand.
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which sets gaps to minimum
stray magnetic field.

During machine physics
shifts, the operator can also
load and save custom gaps
and phase configurations as
required.

Diamond Light Source is a 3" generation light
source in the south of England. An operations
team of 10 includes 8 shift operators. Due to

extensive use of automated processes,

one machine operator Is required at a time.

« 3 GeV third generation light source
« 561.6 m circumference storage ring
e 2.74 nm.rad emittance

Full-energy booster and 100 MeV linac

only

Up to 300 mA storage ring current
25 operational beamlines
Top-up operation since October 2008
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Each beamline has photon beam
absorbers and shutters, along with
vacuum valves these make up the
“Front End” (FE) photon transfer
path within the storage ring.

The GUI on the left gives the
operator an overview of the status
of all the FE’s, whilst allowing quick
access to more detailed

parameters such as beamline
personal safety system status and
peamline machine protection.

Scripts can be launched to either
part way or fully, open or close
individual FE’s.

Individual control of each Front End
component is also provided for
convenience on one compact GUI.

As with beamline insertion device
control, multiple simultaneous FE
operation was required early on in
user operations. Since loss of the
storage ring beam results in the
automatic shutting of FE shutters,
python scripts are accessed to
restore FE's to archived states
once beam is restored.

Manual control of multiple FE's is
also provided.
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Machine Protection Archive Viewer

varying channels the MPS uses.

3 Modes representing Front End MPS, Beamline MPS &
and Storage Ring MPS had to be considered due to s

The viewer can be used for up to 24 locations at once.

PV Name | FEMPS PERMIT | o yame | FE MPS PERMIT |

Diamond’s comprehensive Machine Protection System  (rosiereniro:

(CLEARPV | [ SHOWPV | [ CLEARPV | [ SHOW PV |

logs all state changes to the EPICS archive as a 16bit .,

Initial SHOW#| | 65531 Initial SHOW# | | 85535

binary. For speed in interpreting these archive values
when diagnosing historical events, an MPS archive
viewer was designed.
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“Get MPS” function
allows the user to
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the current machine settings.

/ Back-up Comparison Tool

Any process variable (PV) can be stored in a back up file and later used to restore
the machine to a pre-determined set-up. This tool allows the user to compare
versions of these back up files with each other, or the back up files themselves with

PV Filtering with independent tolerance setting is available, as is a plotting function
for those PV's that are made up of arrays.

ABESE-DL: VALVE-OL Fuly EHTR-D1: EHTR-D2: WALVE-D2

For more information please visit www.diamond.ac.uk or contact vincent.winter@diamond.ac.uk
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.rgr File Contents .snap file contents DIFFERENCE .snap file contents .rgr File Contents

PY Name RO Size : PV Name Tolerance Difference File 1 Machine Descrip O Type Dom D
S |1 SR095-MO-STAT.01.BURTVER |~ 1 36 | SRO9I-MO-STAT-... MATCH 0.0 0 0 Soft Channel SR
2 | SR09)-MOVSTR-11:DATA = 2000 22 | SRO9I-MOVSTR... Wave 0 I 1 Lookup fo... | Soft Channel SR
3 | SRO8)-MOVSTR-12:DATA - 2000 37 | SRO9I-MOVSTR... MATCH 0.0 1 1 Soft Channel SR
4 | SR09)-MO-HSTR-11:DATA = 2000 27 | SRO9I-MOVSTR... | MATCH 0.0 13 13 Soft Channel SR
5 | SR09J-MO-HSTR-12:DATA - 2000 32 | SRO9I-MOVSTR... MATCH 0.0 0 0 Soft Channel SR
& |SRO9)-MO-STAT-01:DATA = 2000 23 | SRO9I-MOVSTR... Wave 0 I 1 Lookup fo... | Soft Channel SR
7 | SRO8J-MOVSTR-11:NPTS - 1 38 | SRO9I-MOVSTR... MATCH 0.0 1 1 Soft Channel SR
8 |SRO9)-MOVSTR-12:NPTS 1 _| | 28 | SRO9I-MOVSTR.... | MATCH 0.0 13 13 Soft Channel SR
9 |SR09J-MO-HSTR-11:NPTS 1 " | [33 | SRO9IMOVSTR... MATCH 0.0 0 0 = Soft Channel SR ]
10 | SRO9)-MO-HSTR-12:NPTS 1 4 | SRO9-MO-HST.. Wave 118 [0. 0. 0] [-30. -23. -18.5]  Lookup wavefo... |Soft Channel SR
11 | SRO8)-MO-STAT-01:NPTS 1 19 | SRO9J-MO-HST... | FAIL 1.0 1 2 Soft Channel SR
12 | SRO9J-MO-VSTR-11:NPTSY 1 9 | SRO9J-MO-HST... | MATCH 0.0 14 14 Soft Channel SR
13 | SRO9J-MOVSTR-12:NPTSY 1 14 | SRO9|-MO-HST... | FAIL 9.0 0 9 Soft Channel SR
14 | SRO9)-MO-HSTR-11:NPTSY 1 L SRo9)-Mo-HsT... EENE 118 [0. 0. 0] [-30. -23. -18.5]  Lookup wavefo... |Soft Channel SR
15 | SROS)-MO-HSTR-12:NPTSY 1 20 | SRO9J-MO-HST... | FAIL 1.0 1 2 Soft Channel SR
16 | SRO9)-MO-STAT-01:NPTSY 1 10 | SRO9|-MO-HST... | MATCH 0.0 14 14 Soft Channel SR
17 | SR09)-MOVSTR-11:MODE 1 " | |15 | SRO9I-MO-HST... FAIL 9.0 0 9 Soft Channel SR
18 | SR09)-MOVSTR-12:MODE 1 & |SRO9|-MO-STAT-... Wave 0 I 1 Lookup fo... | Soft Channel SR
19 | SR09J-MO-H5TR-11:MODE 1 21 | SRO9|-MO-STAT-... MATCH 0.0 1 1 Soft Channel SR
20 | SR09)-MO-H5TR-12:MODE 1 11 | SRO9|-MO-STAT-... MATCH 0.0 10 10 Soft Channel SR
21 | SR09J-MO-STAT-01:MODE 1 16 | SRO9|-MO-STAT-... MATCH 0.0 0 0 = Soft Channel SR
22 | SRO9I-MOVSTR-11:DATA = 2000 2 | SRO9-MOVSTR... Wave 118 [0. 0. 0] [-30. -23. -18.5]  Lookup wavefo... |Soft Channel SR
23 | SROSI-MOVSTR-12:DATA - 2000 17 | SRO9|-MONSTR... | FAIL 1.0 1 2 Soft Channel SR
24 | SRO9I-MO-HSTR-11:DATA = 2000 7 | SRO9J-MONVSTR... MATCH 0.0 14 14 Soft Channel SR
25 | SRO9I-MO-HSTR-12:DATA - 2000 12 | SRO9|-MOVSTR... | FAIL 9.0 0 9 Soft Channel SR
26 | SRO9I-MO-STAT-01:DATA = 2000 3 | SRO9-MOVSTR... Wave 118 [0. 0. 0] [-30. -23. -18.5]  Lookup wavefo... |Soft Channel SR
G Blamy — | 18 | SRO9)-MO-VSTR... FAIL 1.0 1 2 Soft Channel SR
 ctart BURT header & |SRO9-MOVSTR... MATCH 0.0 14 14 Soft Channel SR
Time: Mon Sep 9 11:11:51 2013 H 13 | SRO9|-MOVSTR... | FAIL 9.0 0 9 Soft Channel SR
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l M h | | | | | | D SROgl_MD-HSTR_lzDATA .. .................................................................................. \ ................................................................................. \ ............................................................................ :_30
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sv_ |~ 5 [~ [mp [~ Lione [~ C-10
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1 SR 10 I MO HSTRE 22 DATA F
T T i ] ] T ] i T
2 SR 09 ] Mo HSTR 12 DATA * False 0.0 E1 0 50 100 150
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