Configuration control

METHODS OF CHECKING AND MAINTAINING
PROPER DEVICE CONFIGURATIONS
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BNL's Collider- Accelerator Complex

~2 million control points

“"World first” systems
alongside elderly ones.

Multiple concurrent
programmes. “NAgxea.s,}s“ .

‘
BOOST

Frequent configuration
changes.

"Open door” policy for
accessing controls.
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Programmes

BLIP (Brookhaven Linac Isotope Producer)

Continuous high intensity proton beams require precise control to avoid
potentially serious radiation incidents.

NSRL (NASA Space Radiation Laboratory)

Slow extracted beam with varied ion species, charge states, and energies.

Quick changes, reliability, and repeatability are critical.

RHIC (Relativistic Heavy lon Collider)

Beam energy scan project requires repeated mode switches for collider
and parts of the injector chain. Consistency is critical.
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Specific times of vulnerability

Collider/Injector mode changes
Changes made to thousands of devices—must be consistent every time.
Complex-wide maintenance

Changes to many systems that interact in many different ways.
Mistakes made in maintenance activities.

Power disruptions

Can cause hundreds of mini-failures, often breaking things in unexpected
ways.

Spontaneous changes

Old equipment can degrade or change with no warning.

New equipment is not always well understood, and can act in unexpected
ways.
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Configuration Control Tools

REACTIVE

Settings archives (through “Pet")
Device lists with values.

Saved on a timer or by users.

Set History

All settings saved to database.

pscompare
Saved on a timer or by users.

Creates a list of greatest to smallest
differences among power supplies.
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PROACTIVE/PREVENTIVE

“TAPE" scripting language
Provides consistency in mode switching.
watchManager

Separate devices with user set limits.

Sends alarms when limits are exceeded.

Permit Reference Display

For Machine Protection or Beam Permit
systemes.

Highlights configuration problems.



Pet—Parameter Editing Tool

Basic interface used to control most ———

Page PPV Device Data Tools Buffer

File Page Options Help
. . - Magnet Setpt (A} PS Status
devices in the complex e Cr U ———
. selection: | BENI] bd6—sptm—ps 3420,70 | on
Start of R-Line
» nGs rp:3_tdv1_2—ps ;ﬁ.ggl —-49.00  on |
rql-ps .
N4 Ecosten ra2-ps 702,23
. - ¥  Extraction
ery powerful. Looks like it was made
[ ] Ring
&4 (1,2) "text” Nudge: 0 Al
e w2 ge: 0 y] Al
L] timers Thu Oct 10 15:39:49 2019: copying parameter values to buffer.
W It Ca r O a r m a r e rs ia n ia U e v NSRL Thu Oct 10 15:39:49 2019: Get and Async requests complete.
I/ / EErT—
| /EBIS/Instrumentation/multiwire/es-mwl-horizontal _PPM User: NSRL lonl U6 [l =l =]
L] r_line_Magman Page PPM Device Data Tools Buffer Help
S I ‘ EnergyCalc EBIS Multiwire es-mul  horizontal &
[ Ring
Spill_tune es-mul,pos out 1 o 44
Drives es—-mwl.gain | | low | 1
HY_control es—mwi.plunge | retract | o
- - Stephotors
eatures like nudge, gra settin
/ / ot Control es-mwl.horizontal| FirstChannelNumberC o
— es-mwl.horizontal nChannelsC 16
. . . Plunge_Swic ee-mwl  horizontal nunberAvgSs [ 6 alarmAvgHighMessageS | Reading too High
rAccess es-mwl.horizontal numberAvgh NI16 16 16 16 16 16 16 alarmAvglowMessageS | Reading too Low
ISTOry and arcnives are a Click or two
r—swic-302_Hilo.xdas._ es-mwl.horizental voltageM N[0.009 0,011 6,005, ..
—ewic—63_96. xdas__1i1 es-mwl.horizontal measurementAvgh measurementAvgh vl
r-swic-158_188, xdas__ T -
a Wa . xdas.128, inst4__lin2a % (4,3) es-mw1.gain:outBits Nudge: 1 y| 4| 455
Mini_Pixel_ Chamber_l1ii
2 Ad
H———— = Thu Oct. 10 15:43:22 2019, cucle 19355 Stop
ADO/CDEV Pages 0.020
la ADO Sa)
H n r RHIC ADO 0,015 Edit
n es-mwl-horizontal ADO U6
0.010 s
hd
0,005 I
0.0004
o 100 20 300 400 500 800 a0 00 500 1000
nsec
—e— es-mul horizontal voltagefvghizvalue[*]  —#—  es-nul,horizontal svol tageltzvalue

Thu Oct 10 15:38:48 2019: copying parameter values to buffer.
Thu Oct 10 15:38:49 2019: Get and Async requests complete.
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Archive Comparisons

Archives saved periodically and manually as needed.

Measurement differences show up in blue, setting differences in yellow.

AN ES
Page Device Data Tools Buffer Help
Magnet Current{A) Setpt (A Ctrl Pol State PS Statu|- Magnet Current{A) Setpt (A) Ctrl Pol State PS5 Statl.l A
bd3-sptm—ps 404,49 | 400,03 On | On On bd3-sptm—ps 404,37 | 400,03 On | On On
bd6-sptm—ps 3302,96 | 3304.65 On | on on bdé-sptm—ps 2065,86 | 2066 ,56 On | Oon on
Start of R-Line Start of R-Line |
rpl3_tdvl _2-ps —27.19 —27.00 On Oon Oon rpl3_tdvl _2-ps —27.20 —27.00 On Oon Oon
rql-ps 260,02 259,99 On On On, PelB rql-ps 260,02 259,99 On On On, PelB !
rq2-ps 328,901 327,99 On Oon On, PolA rq2-ps 328,88 327,99 On On On, PolA !
rd70_tdh3-ps 8.16 8,10 Oon FolB |On On, PolB rd70_tdh3-ps 8,17 8,10 On FolB |On On, PolB !
rp73_tdvd-—ps 0.01 0.00 Stbhy FolB |Stby Standby, PolB rp73_tdvd-—ps 0.00 0.00 Stbhy FolB |Stby Standby, PolB !
rarc20-ps 639,86 833,75 Oon On On, PolA rarc20-ps 639,96 633,85 On On On, PolA !
rq3-ps 399,79 398,99 On PolA |On On, PolA rq3-ps 399,95 398,99 On PolA |On On, PolA !
rq4-ps 401,13 397,99 Oon PolB |On On, PolB rq4-ps 401,24 397,99 On FolB |On On, PolB !
rd137_tdhS-ps 0.01 0.00 Stbhy PolA |Stby Standby, PolA rd137_tdhS-ps —0.03 0.00 Stbhy PolA |Stby Standby, PolA !
rpl40_tdvé-ps 0,00 0,00 Stbhy PolA |S5tby Standby, PolA rpl40_tdv6-ps 0,00 0,00 Stby PolA |Stby Standby, PolA !
roctl-ps 135,88 135,00 On PolB |On On, PolB roctl-ps 135,81 135,00 On PolB |On On, PolB !
rqS-ps 335.40 334,99 Oon PolA |On On, PolA rqS-ps 335,55 334,99 On FPolA |On On, PolA !
rd178_tdh?-—ps 0.04 0.00 Sthy PolB |Error PolA rd178_tdh7-ps 0.00 0.00 Sthy PolB |Error PolA !
rpl8l_tdv8-—ps 0,00 0,00 Stbhy PolA |Stby Standby, PolA rpl8l_tdv8-—ps 0,03 0,00 Stby PolA |Stby Standby, PolA !
roct2-ps 174,34 174,98 On Oon On, PolA roct2-ps 175,56 174,98 On On On, PolA !
rqé-ps 245,45 244,98 Oon PolB |On On, PolB rqé-ps 245,52 244,98 On FolB |On On, PolB !
rqf-ps 264,29 263.98 On PolA |On On, PelA rqi-ps 263,99 263,98 On PolA |On On, PelA !
rq8-ps 167.24 166,00 On PolA |On On, PolA rq8-ps 167,24 166,00 On PolA |On On, PolA !
rd250_tdh9-ps 0,03 0,00 Stby PolA |Stby Standby, PolA rd250_tdh9-ps 0,03 ©,00 Stby PolA |Stby Standby, PolA !
rp253_tdvid-ps 18.50 18.00 Oon PolB |On On, PolB rp253_tdvlid-ps 18.47 18.00 Oon PolB |On On, PolB !
rqd9-ps 744.01 749,99 On PolB | On On, PelB rq9-ps 744.14 749,99 On PolB | On On, PelB !
R Arc20 Feedback field average Target field diff from target gaussmeter € R Arc20 Feedback field average Target field diff from target _ gaussmeter
Measured Field 5963.4 | 5963.4 0.0 Capture| oK Measured Field 5963.2 5963.4 0.2 oK
commarnd state status commard state status
Field Control HoldAtTarget | HoldAtTarget Holding at Target rarc20 fdbk c Field Control HoldAtTarget HoldAtTarget Holding at Target rarc20 fdbk
D& Feedback field average Target field diff from target gaussmeter s D& Feedback field average Target field diff from target gaussmeter
Measured Field 5553.1 | 3510.9 —2042.2 Capture\ 0K Measured Field 3510.9 3510.9 0.0 0K
command state status command state status
Field Control off | off off D6 fdbk det |- Field Control off off off D6 fdbk detf|-
] ] - M ] -
%= (27,5) blank cell Nudge ¥| Al 533
Wed Oct 9 12:25:42 2019: Loaded buffer from archive. 4
Wed Oct 9 12:26:06 2019: Loaded buffer from archive. -
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Set History

All setting changes (regardless
of how they are made) are
recorded to a searchable
database.

Very helpful for finding rogue
changes—and rogue users.

Tends to get choked, so careful
filtering is required. This slows
down investigations a lot.
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Plot |

: [l =]
s 1 .
Start: | Oct 14 2019 14:00:00 ﬂ Device: I rarc20-ps, _| Use Generic Search P —
Stop: [ Oct 152019 140000 | Property: I setpoints —eelizl
N 7R () NS SO 7S NV LT
rarc20—ps:setpoints 13:22:16 |206,8157 mcr{kling) |acnmcracS

2 rarc20-ps:setpoints 1 Oct 15 13:22:11 |209,7923 mer{kling) |acnmcrach |/« J
3 |rarc20-ps:setpointS 1 |Oct 15 13:22:10 |208,8157 mer{kling) |acnmcrach |/«
4 |rarc20-ps:setpointS 1 |Oct 15 13:10:40 272,2209 mer{kling) |acnmcrach |/
5 |rarc20-ps:setpointS 1 |Oct 15 13:08:28 |207,3274 mer{kling) |acnmcrach |/«
6 |rarc20-ps:setpointS 3 |Oct 15 13:08:26 |207.3274 mer{kling) |acnmcrach |/«
7 |rarc20-ps:setpointS 3 |0ct 15 13:07:36 |0 mer{kling) |acnmcrach |/
8 |rarc20-ps:setpointS 1 |Oct 15 13:03:30 |272,1721 nsrl acnlinfb |/
9 |rarc20-ps:setpointS 3 |Oct 15 13:03:27 |272.1721 nsrl acnlinfb |/
10 |rarc20-ps:setpoints 3 |0ct 15 13:03:06 O nsrl acnlinfb |/
11 |rarc20-ps:setpointS 1 |Oct 15 13:00:00 |547,6646 nsrl acnlinfS |/
12 |rarc20-ps:setpointS 6 |Oct 15 12:59:57 |547.6646 nsrl acnlinfS |/
13 |rarc20-ps:setpoints 6 |Oct 15 12:59:28 |0 nsrl acnlinfb |/
14 |rarc20-ps:setpointS 1 |Oct 15 12:55:55 |1019,01 nsrl acnlinfb |/
15 |rarc20-ps:setpointS 8 |Oct 15 12:55:52 (1019,01 nsrl acnlinfb |/
16 |rarc20-ps:setpoints 8 |0ct 15 12:55:31 |0 nsrl acnlinf5 |/
17 |rarc20-ps:setpointS 1 |Oct 15 12:53:21 [418,4146 nsrl acnlinfS |/
18 |rarc20-ps:setpointS 6 |Oct 15 12:53:18 |418.4146 nsrl acnlinfS |/
19 |rarc20-psi:setpoints 6 |Oct 15 12:52:57 |0 nsrl acnlinfb |/
20 |rarc20-ps:setpointS 1 |Oct 15 12:50:55 |207,3274 nsrl acnlinfS |/
21 |rarc20-ps:setpointS 3 |Oct 15 12:50:53 |207.3274 nsrl acnlinfS |/
22 |rarc20-ps:setpoint5 3 |Oct 15 12:50:03 |0 nsrl acnlinf5 |/
23 |rarc20-ps:setpointS 1 |Oct 15 12:48:02 |169,2409 nsrl acnlinfS |/
24 |rarc20-ps:setpointS 3 |Oct 15 12:47:59 |169,2409 nsrl acnlinfS |/

25 |rarc20-ps:setpoint5 3 |0ct 15 12:47:38 |0 nsrl acnlinf5 |/ .
| o | P

Closel

==




pscompare

Available for EBIS, Booster, AGS,
and RHIC.

Captures functions and

readbacks for comparison.

Highly configurable and

filterable.

Cumbersome. Gives no sense of
the relative importance of

different deviations.
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| [ =0 &t x5
File Setup Help
Source Day Target Day
wy Y A190ctOB=1444 _UBcur ve AL90ctO7=1857_USour

190ct08
190ct07 J J 120
190ct06 190ct06 ! Time from T0 (ms)
190¢t05 190¢t05 200 400 ool so0 100 1200 1400 1600 4800 2000
190¢t04 190104 0 ‘ f
190ct03 190ct03 ! \
190cto2 190¢ct02 100 |
190¢t01 , | 190cto1 / [ \
Source Ppm User __ Target Ppm User . 200 : l

= a g I
ppmUser3 |
ppmUsers | | |
ppmUsers ppmUsers 300
ERmisE 4| ppmUser] 7] Chron_C_1 13066081444 UGcur  ——  Chron_C_I-A90st07-1067_Ucur  — —  Chrow C.1 Max Difference
Source File Target File

A190ct08-1540_Ugset
A190Qct08-1508_Ugset
A190ct08-1444_Uaref
A190ct08-14994_Ugset
A19Qct08-1394_Ugset
A190ct08-1315_Uéset
A190ct08-1255_Uaset
A190ct08-1155_Ugset
A19Qct08-1139_Ugset
A190ct08-1113_Udcur
A190ct08-1113_Uéaref
A190ct08-1113_Ugset
A19Qct08-1057_Ugset
A190ct08-1029_Ugset

Run Name

run_fy20 =

=

=

A190ct07-1924_UGcur
A180ct07-1924_Usref
A190ct07-1924 Usset

1.']()::m7 1857_UGecur

A190ct07-1857_Usref
A180ct07-1857_Ugset
A190ct07-1842_Uaset
A190ct07-1341_UGset
A190ct07-1251_Ugset
A18Qct07-1154_Ugset
A190ct07-1136_UGcur
A190ct07-1136_UGref
A190ct07-1136_Ugset
A18Qct07-1038_Usset
A190ct07-1003_Uscur

run_fy20 =

Refresh Listings

=

Compare Start Time(ms) | ¢

Compare Stop Time(ms) | 1500 Compare

Source Running Avg(pts) | o

Target Running Avg(pts) | ¢ Show

Orb Corr

Shift Source Time(ms) | o Harmonics

Power Supply Difference Table

Fower Supply
Chrom_C_I
Chrom_F_TI

beg-th
becd—th
beé-th
Htune_TI
NSRL_D1Buing
B
NSREL_E1Bump
Viune_I
MM_T
be?-tv
NSRL_C7Bump
bel-twv
beS-tv
bel-tv
NSRL_D7Bump
D&Hor
be3-tv
injKicker_C3
NSRL_D4Bump
be3-tv
bd8-th
bebS-tv

24,2344

24,1762
20.069

[ Tine (ns) B

648
683
221
221
220
565
711
1455
711
565
1459
30
711
28
196
165
711
35
163
1
1261
28
38

30

Ramp Graph
* Auto Update Graph
¥ Auto Reset Limits

L

LTB
BXT/BTA
RF

Tolerance (A): 1i

‘ Tolerance Mode

Refresh Table

uneChrom

“* Relative -~ Absolute

Table Filter: |4




TAPE—Tool for Automated Process Execution

Highly configurable scripting
system.

Allows for hundreds of settings in
seconds.

Every step is visible as it

executes. Every step is logged.
Critical to rapid mode switchin

Used to restore to known good

configurations.
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Message Logs for

File Search

Thu Jul 11 09:01:51 2019
Thu Jul 11 08:58:24 2019
Thu Jul 11 08:54:59 2019
Thu Jul 11 08:54:36 2019
Thu Jul 11 08:52:13 201

Thu Jul 11 08:51:38 2019

Thu Jul 11 08:39:51 2019
Tue Jun 18 22:09:56 2019
Tue Jun 18 09:06:16 2019
Tue Jun 18 09:05:29 2019
Mon Jun 3 09:11:51 2019
Fri May 31 23:29:46 2019
Fri May 31 0B:24:19 2019
Thu May 30 23:01:37 2019
Thu May 30 08:0: 19
Thu May 30 07:35:27 2019
Wed May 29 23:32:04 2019
Wed May 29 08:11:00 2019
Wed May 29 08:02:17 2019
Fri May 24 22:55:31 2019
Fri May 24 0B:27:45 2019
Fri May 24 00:01:47 2019
Thu May 23 08:06:53 2019
Mon May 20 23:23:39 2019
Mon May 20 19:40:17 2019
Mon May 20 07:12:27 2018
Fri May 17 22:00:01 2019

Thu May 16 08:04:59 2019
Wed May 15 23:51:00 2019
Wed May 15 07:34:55 2019
Mon May 13 23:11:51 2019
Mon May 13 10:25:01 2019
Fri May 10 22:13:15 2019
Fri May 10 22:12:54 2019
Fri May 10 0B:15:45 2019
Thu May 9 23:43.01 2019
Thu May 9 08:23:.02 2019
Mon May 6 23:17:01 2019
Mon May 6 22:58:26 2019

hSelectedFile.tape <@cscompile03.pbn.bnl.gov= [ ¥ & %

*+* Running Task Language
Input Data
Timestamp Thu Jul 11 16:3

Conditional Else task reached.

*+* Running Task Language::Tree: :Re
Input Data

Tree_Reference RHIC/Systems/P
Timestamp Thu Jul 11 16:3

/Run generic switch/If RHIC selecte

*++ Running Task Other::Device: :Waif]
Input Data

Device wigman. rhic
Property activeM

value Park

Timeout 600

Timestanp Thu Jul 11 16:3

Num  Device Pri

1 wfgman. rhic

*+* Running Task Language::Conditior|

Input Data

i

/Run generic switch/IT RHIC selected/Set RHIC/Else wait for park

File PPM Mode Diagnostics

T

| Sequence Tree
# Linac

B
Show:  Active Sequence Files

* EBIS
* Booster

RHIC
PowerSupplies
sam

+ Test

EnergySwitchSelectedFile.tape
LowEnergyChgAu.tape
ModeSwiichMaster.tape
ModeSwitchNamedFile.tape
RHICspeciesSwitch.tape
SpecCheck.tape
SwitchFix.tape

Filer: "7

EnergySui tchSelectedr ile, tape

Clear all variables

Get._Current Configuration
Set elogs
Choose areas Lo switch
Choose File names
test var dump
Run generic switch
If RHIC selected
It Injectors selected
Check for mode switches in progress
Set Intermediate injStates
If EBIS selected
Check EBIS ready
Remember application ppm user
If ionEBISB is not Zr or fu
Setup variables
Set PPM at SnextEU
Update EBIS switchingForfgs Status
EBIS_LION Ready check (ref)
Update EBIS switchingForfigs Status
Set PPH back to what it was
EndIf EBIS selected
If AGS selected
If Booster selected
If BTA selected
If ATR selected

I S A I A A e A I A A A A A A )

Run | Retry

Successhully setp async. 1 get messages from the Launchserver. (Oct 15 14:32:32)
loaded file

tape/

tape (Oct 15 14:32:44)




watchManager

Instances can be created for any

steady-state supply.

Highly configurable, with offsets,

scaling ratios, etc.

Can be tweaked individually by

Operators or Specialists.

enerates alarms for Operator
response.

Static su
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Page PPM Device Data Tools Buffer

1t5-g3—ps.watch
1t5-g5-ps.uatch
1t5—q7—ps.watch
1t5-q9-ps.uatch
1t5—qll-—ps.watch
1t5-q13-ps,uatch
1t5—q15—ps.watch
1t5-q17-ps.uatch
1t5—q19-ps.watch
1t5-q21-ps.watch
1t5-q23—ps.watch
1t5-q24-ps.watch
1t5—q25—ps.watch
watch.mod5—ps1.A13
watch . mod5-ps1.,Al4
wat.ch.mod5—ps1.A15
1t5—cava—r-famp . watch

1t5-cava-rfphase.watch)

setpoint.
to match
157.57
164.16
150,00
148,90
148,90
148,90
147,07
150,00
149.02
147.92
141.94
176.07

Help
watched tolerance ps s~
alarm low measure alarm high watch on? alarm? (fraction) Cif a
132.57 0.00 182.57 Off (o] 0.1
139.16 —0,00 189.16 Off (o] 0.1
125,00 —0.00 175,00 Off o] 0.1
123,90 —0,00 173,90 Off (o] 0.1
123,90 —0.00 173,90 Off o] 0.1
123,90 173,90 Off (o] 0.1
122,07 o] 0.1
125,00 . OF f (o] 0.1
124,02 174.0: o] 0.1
122.92 —0.00 172.92 (o] 0.1
116,94 0.00 166,94 o] 0.1
151.07 0.00 201.07 (o] 0.1
131.65 —0.00 181.65 o 0.1
—2.00 1.81 2.00 O 0.1
—2,00 —8,04 2,00 Off 0.1
-1.00 —0.46 1.00 Off 0.1
i
Setup Filter Mask Logs Transfer Diagnostics

[=]

= (1.3) "text”

TR
a

Wed Nov 18 07:1

07 2015: copying parameter vi 4
Wed Nov 18 07:12:08 2015: Get and Async reque| >

1
1
1

[ S Y ST T I
[SRETIRINET YN Y ISR U S I PR TS

ster Tandem EBIS  Class: gmdFaultCh grndFaultMasterADO omegaCni32Ps omegaDp1000Q
4 Critical Alarms

prs.919-2,913-L-J- 18_House: dicomM
prs.918-2.913-K-I-18_House: dicomt
prs.986-F.912-911-T. E.Bldy: dicomt
prs.986-6.913-911- .Bldg_18_HSES:

131 Standard Alarms

Booster varianIpMan hvi
bd6-blw-ps: statusi

Booster gp303IgChMan gpAvgPressureM
Booster gp303CgChMan gpAvgPressureM
HBicfe-930ebis-buncl

Tandem gp3031gChMan gpAvgPressured
Booster varianIpMan voltageM
bstr-ip-h6b: hvil

Tandem gp3031gchMan gpAvgPressureM
Tandem gp303CgChMan gpAvgPressuraM
Y-8B_H. H: humidityl

RHIC wiTCh gotFreshpatan

¥-8B_H. H: gotFreshbatal
nsrl-ip-205:pelpReadvol taget
ttl,17_18dhl:statusiord
util.9Ta-muxbpn: statusH
bstr-1ip-f£3b:vol tage
bstr-1ip-f3b: hvit

AGS netcom? upsHotAnswering

EBIS gfg statusM

ebs-supr.col-ps: loErrort

EBIS dacPpcOLinac wndcmpStatush
912_UPS:upsInputVol tage 1M

912_UPS: upsInputFrequencyli
912_UPS;:upsalarmsPresentt

EBIS vacPleVMan pleValveGetFeedback
ebs-anode . gun-ps. B: i0Errort

35 Deferred/Orphaned Alarms (5 Critical)

Filtered View

Descript.ion
Hater System Low Flow
Water System Low Flow
Cooler Systerm Common Al
Fast Pulsed Quad Coolin|

Filtered View
?

sthy

range error
range error
No HeartBeat
range error
range error
off

range error
range error
SrvBldMan: Humidity out of
sryBldian: No LabView Data
SrvBldMan: No LabView Data
range error

gpare Interlock, Transistor fa

Board Init Error
range error

Off
NOT ANSWERTNG
Fault

Power supply link down,Missing

FAULT

range arror

range error
ARM

AL
vacuum Valve Closed
CRC error,Missing readback

Filtered View

Last Received @ Wed Oct 9 09:25:38 2019

T —— [
Iseen oct 08 14:28
seen Oct 08 14:31
seen oct 09 09:25

ste seen oct 09 09:25 |-

Last Received @ Wed Oct 9 15:55:03 2019

lassigned Aug 29 09:31 [3
lassigned Sep 11 16:1l

1 gned Sep 12 16:48
lassigned Sep 12 16:48
lassigned Sep 13 16:17

ran

oct 09 14:14
oct 09 15:43
oct 09 15:49
oct 09 15:49
oct 09 15:49
oct 09 15:54
oct 09 15:55

o+
Last Received @ Wed Oct 9 12:28:33 2019

a 1 prs.933-2.1000P_1005E_1007W:dicomd ATR MAGNET COMMON ALARM ldeferred oct 07 09:06 [§

1 1 bf6-sptm-ps:staten Not in standby deferred Oct 09 12:28

1 1 bf3-ke-ps:statel Not Off deferred Oct 09 12:28 [
(=) )

[

£
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Permit Reference Display

Built using custom manager
software and FermiLab/BNL's
"Syndi” application.

Standard permit configurations
are saved by users. Each
subsystem has a reference
configuration loaded.

Inconsistencies show up in red.

Failed permits show up in blue.
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Future Plans/Upgrades

A version of watchManagerto ° Permit Reference Display

ook at array values (pulsed upgrade to include
bower equipment, etc) should  additional Machine

oe available soon. Protection System:s.
Bug fixes and shading Resurrect “spy” page to
subtleties in Pet archive show who is making
comparisons will be changes in real time.

implemented.
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Conclusions

Proper configuration control can prevent hours of
downtime or days of degraded performance.

It can also help prevent catastrophic failure.
It's a very low-cost/high-impact principle.
It's not very exciting.

When it's working properly, no-one notices.
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Examples (1)

Power dips take out kickers. They do not come back the same.
Timing can be scrambled. Pulse shapes or heights can change.

Random lurches of power supply outputs. Often all we see is a loss
of efficiency in an accelerator or transfer line. Then we find
ourselves scrambling to find the culprit.

Physicist taking measurements from his office without requesting
permission. Naughty!

"Activate” sent from a stale application left an idle machine in the
wrong state. Why is “start pulsing” also "send this function?”
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Examples (2)

Return from machine studies. Configurations can be wildly
different and documentation of changes can be poor!

FEC self-reset with a bad cache. Some values reverted to defaults
with no indications! Expert intervention was required.

A vacuum valve permit was disabled to allow vacuum and kicker
work simultaneously. Then it was forgotten about.

A specialist modified MPS settings without a proper
understanding of the effect and consequences.

Incorrect power supply settings used in initial setup.
Experimenters’ cross-check used the wrong analysis file.
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