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ALS Will Stick with EPICS
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ALS Will Stick with EPICS
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— Flat naming -> adding
structures to PV names

e Phoebus Tools:

— Control Room Displays
— Alarm handler
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ALS Will Stick with EPICS

e EPICS 7/:

— Flat naming -> adding
structures to PV names

e Phoebus Tools:

— Control Room Displays
— Alarm handler

e Archiver Appliance:

— Python / Matlab
— Grafana (new)
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https://grafana.com/
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LFB & TFB: Dimtel
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ALS is Very Matlab Focused

Naming Convention

Family = Group descriptor (text string)
Field = Subgroup descriptor (text string)
Devicelist = [Sector Element-in-Sector]

Basic Functions

getpv(Family, Field, Devicelist);
setpv(Family, Field, Value, Devicelist);
steppv(Family, Field, Value, Devicelist);

These functions can branch between the
model and online.

Examples:

x = getpv('BPMXx', 'Monitor', [3 4,5 2]);
h = getpv('HCM', 'Setpoint’, [2 1;12 4]);
setpv('QF’, 'Setpoint’, 81);

(=
\v‘\ ADVANCED LIGHT SOURCE

rrrrrr

H BERKELEY LAB

High Level Matlab Applications
(scripts and functions)

Matlab Middle Layer

4

, v
I\S/Iatltab tcl) i)c')?trol Accelerator Toolbox
ysiem Interiace (AT _ Model)

(EPICS, Tango, ...)

\ 4

Accelerator
Hardware
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Name Server: EPICS Channel Finder

At the ALS, the channel finder service tags channels using the same “Accelerator, Family, Field, Device” scheme as in the MML.

Controls Main X  Ops Launcher X ALS Launcher X

Query: * Acc=5R Family=QF Field=5etpoint Sector=* Device=*

Linac X MOD1l X MOD2 X

mMiniDCCT X | EPBI X | Channel Table X Channel Table X

H BERKELEY LAB

name 4 Acc Family Field Sector Device Position Golden archive recordType iocName
SRO1C__ QF1  AC02 SR QF Setpoint 1 1 3.378696 96.908063344168553 Fast ao ffbsecO01
SRO1C__ QF2  ACO3 SR QF Setpoint 1 2 12.677306 96.548511743507575 Fast ao ffbsecO1
SRO2C__ QF1__ ACD2 SR QF Setpoint 2 1 19.778696 95.675469420609659 Fast ao ffbsec02
SRO2C__ QF2 ACO3 SR QF Setpoint 2 2 29.077306 96.25629257026965 Fast ao ffbsec02
SRO3C__ QF1 AC02 SR QF Setpoint 3 1 36.178696 96.254993755862387 Fast ao ffbsec03
SRO3C_ QF2  ACO3 SR QF Setpoint 3 2 45.477306 94 .968993154771908 Fast ao ffbsec03
SRO4C__ QF1  AC02 SR QF Setpoint 4 1 52.578696 97.362668560344588 Fast ao ffbsec04
SR0O4C__ QF2__ ACO3 SR QF Setpoint 4 2 61.879111 96.997481310809263 Fast ao ffbsec04
SRO5C _ QF1 AC02 SR QF Setpoint 5 1 68.980501 95.703886987555819 Fast ao ffbsec05
SRO5C__ QF2 ACO3 SR QF Setpoint 5 2 78.279111 95.288593169344963 Fast ao ffbsecO05
SROBC__ QF1  AC02 SR QF Setpoint 6 1 85.380501 96.447573180643431 Fast ao ffbsecO06
SROBC__ QF2  ACO3 SR QF Setpoint 6 2 94.679111 96.5060204101957 Fast ao ffbsecO0B6
SRO7C__ _QF1___ ACD2 SR QF Setpoint 7 1 101.780501 95.744347344953354 Fast ao ffbsecO07
SRO7C__ QF2 ACO3 SR QF Setpoint 7 2 111.079111 96.566816850643619 Fast ao ffbsecO07
SROBC _QF1  AC02 SR QF Setpoint 8 1 118.180501 96.1579998863688 Fast ao ffbsec08
SROBC__ QF2  ACO3 SR QF Setpoint 8 2 127.480916 97.18719441846909 Fast ao ffbsec08
SROSC__ QF1  AC02 SR QF Setpoint 9 1 134.582305 95.3480583970734 Fast ao ffbsec09
SRO9C__ QF2 ACO3 SR QF Setpoint 9 2 143.880916 96.182497070246868 Fast ao ffbsec09
SR10C__ QF1 AC02 SR QF Setpoint 10 1 150.982306 96.266783582685619 Fast ao ffbseclO
SR10C__ QF2  ACO3 SR QF Setpoint 10 2 160.280916 95.861797805405516 Fast ao ffbseclO
SR11C  QF2  ACO03 SR QF Setpoint 11 2 176.680916 95.543268540128 Fast ao ffbsecll
SR11C:QF1:Setpoint SR QF Setpoint 11 1 167.382306 95.775254811217167 Fast ao genesys
SR12C__ QF1 ACO2 SR QF Setpoint 12 1 183.782306 96.484200063890142 Fast ao ffbsecl2
SR12C QF2 ACO3 SR QF Setpoint 12 2 193.082721 106.21448885069287 Fast ao ffbsecl?2
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Current High Level
Applications in Matlab




* Display (plotfamily, mmlviewer)
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High Level Applications in Matlab
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* Display (plotfamily, mmlviewer)
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High Level Applications in Matlab

Plot Family: ALS - StorageRing - Pseudo-Single Bunch (0.18,0.25) (Online)
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* Display (plotfamily, mmlviewer)

« Main Control Panels
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High Level Applications in Matlab
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* Display (plotfamily, mmlviewer)

 Main Control Panels

* Orbit correction and slow orbit feedback

rrrrrr

H BERKELEY LAB

il’ﬁ ADVANCED LIGHT SOURCE

File Edit Lattice
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) Vertical

Goal Orbit
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File
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High Level Applications in Matlab
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High Level Applications in Matlab

° Dlsplay (plotfamlly, mmlviewer) Figure 1: Tune Shift vs. Momentum - o X
o Main Contro| Pane|s File Edit View |Insert Tools Desktop Window Help ™
Ndde | RD|RRADDLAL | 0E| 6 E

e Orbit correction and slow orbit feedback
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* Chromaticity Correction
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* Display (plotfamily, mmlviewer)

* Main Control Panels

* Orbit correction and slow orbit feedback
» Chromaticity Correction

- Beam Based Alighment

BPMy [mm]
o

BPM LS Fit [mm]
Lo
I

High Level Applications in Matlab

Vertical BPM-Quadrupole Center Measurement for BPMy(2,4
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* Display (plotfamily, mmlviewer)

* Main Control Panels

 Orbit correction and slow orbit feedback
» Chromaticity Correction

 Beam Based Alignment

* LOCO (Response matrix analysis,
machine calibration)

rrrrrr

H BERKELEY LAB

3 ¢’} ADVANCED LIGHT SOURCE

High Level Applications in Matlab

J LOCO: S:\Private\XRay\LOCO\Mar24_03\set2\fixedP\xraylocooutput. mat
File - Inputs - Export to Workspace - Help
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* Display (plotfamily, mmlviewer)
* Main Control Panels

e Orbit correction and slow orbit feedback

» Chromaticity Correction
 Beam Based Alignment

* LOCO (Response matrix analysis,

machine calibration)

* Insertion device focusing compensation

l’«

rrrrrr

H BERKELEY LAB A"/

N ADVANCED LIGHT SOURCE

Before

After

High Level Applications in Matlab
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High Level Applications in Matlab

* Display (plotfamily, mmlviewer)

 Main Control Panels

e Orbit correction and slow orbit feedback

» Chromaticity Correction
 Beam Based Alignment

* LOCO (Response matrix analysis,

machine calibration)

* Insertion device focusing compensation

 CCD cameras analysis

l’«
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H BERKELEY LAB A"/

» ADVANCED LIGHT SOURCE

Cameras / image displays have all been using Matlab (now slowly moved to Phoebus) for analysis
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High Level Applications in Matlab

Saved values come from golden file: /home/als/physbase/mmIit/machine/ALS/StorageRingOpsData/PseudoSingleBunch/GoldenConfig_LowEmittance 2 Lo I,

. Restore Table Saved Values for Viewing Only (No Restore)
_ Update ( 3:35:53 PM)

* Display (plotfamily, mmlviewer)

)

ﬂ BERKELEY LAB

é::‘ ADVANCED LIGHT SOURCE

Family | Field ] Select l Family | Field | Select I
1 |HCM Setpoint e Restores only the 1 |BPMx Monitor =
. 2 |[VCM Setpoint selected items 2 |BPMXx GoldenSetpoint
) M a I n CO ntro | P a n e I S 3 |QF Setpoint 3 |BPMy Monitor
4 QD Setpoint 4 |BPMy GoldenSetpoint .
5 |QFA Setpoint Restore Setpoints ‘ 5 |HCM Monitor
5 |QDA Setpoint 6 |HCM Trim
- - - 7 |SF Setpoint 7 |HCM FF1
* Orbit correction and slow orbit feedback S ¢
9 [SHF Setpoint Allow individual changes g |HCM DAC
10 |SHD Setpoint to the present column 10 |HCM RampRate
. . - 11 |SQSF Setpoint 11 |VCM Monitor
° C h rom atl Clty CO rre Ctl on 12 |SQSF RampRate 12 [vem Trim
13 |SQSD Setpoint Edit Mode is Off | 13 |[VCM FF1
14 |SQSD RampRate 14 |VCM FF2
15 |SQSHF Setpoint 15 |VCM DAC
- 16 |BEND Setpoint [w] 16 |[VCM RampRate [wl
e Beam Based Al ignment S emcsican: setpoin } i hewrors m
18 |HCMCHICANEM Setpoint | | All None | 18 |HCMFOFB FF1 | All None |
12 [ TOPSCRAPFER Setnoint [vl - 1a |HCMFOFR FE2 [w] i
. - Common Name Saved I Present I Difference Channel Name | Common Name I Saved l Present I Difference Channel Name l
() L O C O Re S p O n S e m at rl X a n a IyS I S 1 |SRO1C HCM2 2.4834  2.1535 0.3299 SRO1C__HCM2__ACO1 - 1 |BPMx(L,2) (Monitor) -0.2240 0.0507  -0.2747 SRO1C:BPML:SA:X -
J ‘ 2 |SR01C HCM3 -2.8546 -2.9254 0.0708 SRO1C__HCM3__ACO2 2 |BPMx(1,3) (Monitor) -0.3511 -0.3541 0.0030 SRO1C:BPM2:SA:X 4
32 |SR01C HCM4 2.0643 2.1394 -0.0751 SR01C___HCM4_ ACO3 3 BPMx(1,4) (Monitor) 0.6160 -0.0604 0.6764 SRO1C:BPM3:SA:X
. . - 4 |SR0O1C HCSD1 -0.1861 -0.2369 0.0508 SRO1C__ HCSD1_ACO00 4 BPMx(1,5) (Monitor) 0.1075 -0.0731 0.1806 SRO1C:BPM4:SA:IX
I I laC I n e Ca I ra IO n ’ 5 |SR0O1C HCSD2 0.4834 0.4499 0.0336 SRO1C__HCSD2_ ACO1 5 |BPMx(1,6) (Monitor) 0.8042 -0.1226 0.9269 SRO1C:BPM5:SA:X
6 |SR01C HCSF1 -0.4171 -0.4024 -0.0146 SRO01C__ HCSF1__ACO02 | 5 BPMx(1,7) (Monitor) 0.4016 -0.0154 0.4170 SRO1C:BPMG6:SA:X
7 |SR0O1C HCSF2 -1.6436 -1.3695 -0.2740 SR01C__ HCSF2__ACO03 7 BPMx(1,9) (Monitor) -0.1969 -0.0466 -0.1503 SRO1C:BPMS8:SA:X
(] (] (] [] g8 |SR02C HCM1 -0.8611 -1.2647 0.4036 SR02C___HCM1__ ACO00 8 BPMx(2,3) (Monitor) 0.0504 0 0.0504 SRO02C:BPM2:SA:X
o I n Se rtl O n d eVI Ce fOCU S I n CO m e n Satl O n g |SR02C HCM2 3.2008 3.8261 -0.6163 SR02C__HCM2__ ACO1 9 |BPMx(2,4) (Monitor) 0.6727 -0.0356 0.7083 SR02C:BPM3:SA:X
10 |SR02C HCM3 4.3154 3.7702 0.5452 SR02C___HCM3__ ACO2 10 |BPMx(2,5) (Monitor) 0.9610 0 0.9610 SRO2Z2C:BPM4:SA:X
11 |SR02C HCM4 -1.3294 -1.2178 -0.1116 SR02C__ HCM4__ ACO03 11 |BPMx(2,6) (Monitor) 1.4760 0.0429 1.4331 SRO2C:BPM5:SA:X
12 |SR02C HCSD1 1.1803 1.0369 0.1435 SR02C___HCSD1__ACO00 12 |BPMx(2,7) (Monitor) 0.5538 -0.0590 0.6129 SRO2C:BPM6:SA:X
o D 13 |SR02C HCSD2 -0.7575 -0.5868 =0.1707 SR02C__ HCSD2__ACO01 13 |BPMx(2,8) (Monitor) -0.7323 -0.0942 -0.6381 SR02C:BPM7:5A:X
Ca I I l e raS 14 |SR02C HCSF1 0.4060 0.7393 -0.3333 SR02C__ HCSF1__ACO02 14 |BPMx(2,9) (Monitor) -0.0963 0.1865 -0.2827 SR02C:BPMS8:SA:X
15 |SR02C HCSF2 -1.3653 -1.2345 -0.1308 SR02C__ HCSF2__ACO03 15 |BPMx(1,10) (Monit... 0.9191 0.8278 0.0913 SRO2S:IDBPM1:SA: X
16 |SR03C HCM1 -0.9174 -0.7456 -0.1718 SR03C__ HCM1__ ACO00 16 |BPMx(2,1) (Monitor) 0.94214 -0.0093 0.4307 SR025:IDBPM2:5A:X
u u 17 |SR0O3C HCM2 1.6622 1.3624 0.2998 SR03C__ _HCM2__ ACO1 17 |BPMx(3,2) (Monitor) -0.0324 -0.2462 0.2137 SRO3C:BPM1:SA:X
o S avel reSto re / co nfl u ratl o n co ntro I 18 |SR0O3C HCM3 5.3772 6.2632  -0.8860 SR0O3C__HCM3__AC02 18 |BPMx(3,3) (Monitor) 0.1959  -0.0766 0.2724 SRO3C:BPM2:SA:X
19 |SR03C HCM4 -0.7731 -1.2626 0.4894 SR03C___ HCM4__ ACO03 19 |BPMx(3,4) (Monitor) 0.6309 0.0751 0.5558 SRO03C:BPM3:5A:X
20 |SR0O3C HCSD1 -1.7643 -1.4993 -0.2650 SR03C__ HCSD1__ACO00 20 |BPMx(3,5) (Monitor) 0.6270 -4.9772 5.6041 SRO3C:BPM4:SA:X
21 |SR0O3C HCSD2 -0.1011 -0.1552 0.0541 SR03C__ HCSD2_ ACO1 21 |BPMx(3,6) (Monitor) 0.8826 -0.2376 1.1202 SRO3C:BPM5:5A:X
22 |SR03C HCSF1 0.0987 0.1154 -0.0167 SR03C__ HCSF1__ACO02 22 |BPMx(3,7) (Monitor) 1.1059 -0.1485 1.25449 SRO3C:BPM6:SA:X
22 |SR03C HCSF2 -0.6371 -0.4230 -0.2141 SRO03C__ HCSF2__ACO03 23 |BPMx(3,8) (Monitor) -0.0021 0.0370 -0.0392 SRO3C:BPM7:S5A:X
24 |SR04C HCM1 -0.6833 -0.94924 0.2591 SR04C___HCM1__ ACO00 24 |BPMx(3,9) (Monitor) 0.3373 -0.2268 0.5641 SRO3C:BPM8:SA:X
25 |SR04C HCM2 -1.3519 -0.6885 -0.6634 SR04C___ HCM2__ ACO1 25 |BPMx(4,2) (Monitor) 0.4792 -0.1445 0.6237 SRO4C:BPM1:5A:X
256 |SR04C HCM3 -4,3273 -2.6350 -1.6923 SR04C__ HCM3__ ACO2 26 |BPMx(4,3) (Monitor) -0.3872 -0.2835 -0.1038 SR0O4C:BPM2:SA:X
27 |SR04C HCM4 2.8719 1.8860 0.9859 SR04C__HCM4__ ACO03 27 |BPMx(4,4) (Monitor) 0.6497 0.0524 0.5973 SR04C:BPM3:5A:X
28 |SR04C HCSD1 1.6749 1.5084 0.1665 SR04C___ HCSD1__ACO00 28 |BPMx(4,7) (Monitor) 0.6646 0.0536 0.6109 SRO4C:BPM6:5SA:X
29 |SR04C HCSD2 -0.5050 -0.6395 0.1345 SR04C___ HCSD2__ACO1 20 |BPMx(4,8) (Monitor) -0.4437 0.1143 -0.5580 SRO4C:BPM7:5A:X
30 |SR04C HCSF1 -1.1413 -0.8029 -0.3383 SR04C__ HCSF1_ ACO02 30 |BPMx(4,9) (Monitor) -0.0949 -0.0270 -0.0678 SR04C:BPM8:SA:X
31 |SR04C HCSF2 0.0051 0.0204 -0.0153 SR04C__ HCSF2__ACO03 31 BPMx(4,5) (Monitor) 0.5018 -0.1283 0.6302 SR04C___ BPM4XTFAMO00
32 |SR04U HCM2 3.8831 3.8465 0.0366 SR04U___ HCM2__ ACO0O0 32 |BPMx(4,6) (Monitor) 1.2218 -0.0248 1.2467 SR04C___ BPM5XTFAMO02
33 |SRO5C HCM1 0.4487 -0.0586 0.5073 SR0O5C__ HCM1 ACO00 33 |BPMx(3,10) (Monit... 1.5293 0.0152 1.5141 SRO4S:IDBPM1:5A:X
34 |SRO5C HCM2 -2.2776 -1.2928 -1.0348 SR05C___ HCM2__ ACO1 34 |BPMx(4,1) (Monitor) 1.5479 0.0523 1.4955 SRO04S:IDBPM2:5A:X
35 |SRO5C HCM3 -3.4285 -2.6524 -0.7761 SRO5C___ HCM3__ ACO02 35 |BPMx(3,11) (Monit... 0.8979 -0.0351 0.9330 SRO4S:IDBPM3:SA:X
36 |SRO5C HCM4 2.3152 1.9160 0.3992 SRO5C__ HCM4__ ACO03 36 |BPMx(3,12) (Monit... 0.8961 -0.0474 0.9435 SRO04S:IDBPM4:SA:X
37 |SRO5C HCSD1 1.6053 1.5049 0.1005 SRO5C___ HCS5D1__ACO0 37 |BPMx(5,2) (Monitor) -0.2213 -0.0868 -0.1345 SRO5C:BPMI1:5A:X
38 |SROSC HCSD2 1.0667 1.1270 -0.0603 SRO5C__ HCSD2_ACO1 38 |BPMx(5,3) (Monitor) -0.1088 -0.0101 -0.0987 SRO5C:BPM2:SA:X
39 |SRO5C HCSF1 -1.4808 -1.2453 -0.2355 SRO5C__ HCSF1_ACO02 39 |BPMx(5,4) (Monitor) 0.3370 0.1833 0.1536 SRO5C:BPM3:5A:X
40 |SRO5C HCSF2 -0.8600 -0.7995 -0.0605 SRO5C__ HCSF2__ACO03 40 |BPMx(5,5) (Monitor) 0.5935 -0.1247 0.7182 SRO5C:BPM4:SA:X
41 |SRO06C HCM1 2.7772 2.1691 0.6082 SR06C___ HCM1__ ACOO 41 BPMx(5,6) (Monitor) 0.2702 0 0.2702 SRO5C:BPM5:SA:X
42 |SRO6C HCM2 -3.5768 -2.4459 -1.1309 SR06C__ HCM2_ACO1l = 42 |BPMx(5,7) (Monitor) 0.1819 -0.0247 0.2066 SRO5C:BPMG6:SA:X <
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Display (plotfamily, mmlviewer)

Main Control Panels

Orbit correction and slow orbit feedback
Chromaticity Correction

Beam Based Alignment

* LOCO (Response matrix analysis,
machine calibration)

* Insertion device focusing compensation

» CCD cameras
» Save/ restore / configuration control

* Injection Monitoring

- LN
rrrrrr 0 BERKELEY LAB \v‘\ ADVANCED LIGHT SOURCE

High Level Applications in Matlab
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High Level Applications in Matlab

NuX = 16.1532 (16.1650 TFB) NuY = 9.2480 (9.2501 TFB)

* Display (plotfamily, mmlviewer) . . ] | e
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e Orbit correction and slow orbit feedback
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« LOCO (Response matrix analysis, sl WWW i B \f'\ ‘

machine calibration) e J " :
» Insertion device focusing compensation £ [ |
» CCD cameras | -

1 Il Il | 1 1 20 | 1 | 1
900 950 1000 1050 1100 1150 0 5 10 15 20 25

» Save/ restore / configuration control s 10 . , l \ ,
* Injection Monitoring

~ 1.1565 1.1565 | '|['|”'

g 1.156 | 1.156

@ 1.1555 1.1555#

| = 950Time frommS[:;)Bumps E\lt?:s(OSO) [[LSEC;I:?’OS] o | ’ i Time from S;OBumps Evt (60)1[5milliseconds] - ”
~ ( : . 18
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High Level Applications in Matlab

* Display (plotfamily, mmlviewer)
. Main Control Panels 10000 New BCM (25 ps sampling scope, 3 GHz BW)
» Orbit correction and slow orbit feedback 5000

» Chromaticity Correction |

 Beam Based Alignment

* LOCO (Response matrix analysis,
machine calibration)

* Insertion device focusing compensation
» CCD cameras
» Save/ restore / configuration control

Bunch Number

* Injection Monitoring

0 \ ! \

 Bunch Current and Phase ; - 1000 1500 2000

Time [picoseconds]
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High Level Applications in Matlab

* Display (plotfamily, mmlviewer)

° Main Control Panels — Booster Waveforms: BEND, QF, QD = 0O x
» Orbit correction and slow orbit feedback Gde|0E
0.6 i T T T T T T T T T 1000 . : : . 60
» Chromaticity Correction L\( | ook
» Beam Based Alignment e | g
J . . 3 \ ~ 0
’ LOCO (Response matrlx anaIySIS’ i O‘S—L/m‘ - \ | ' 0 O.bl 0.62 0.63 0.64 0.65 0.06
machine calibration) . e R
] ] ] ] "0 10 w0 30 40 00 60 70 800 90 1000 | ' ' ' .
* Insertion device focusing compensation ipstan g -
058 1 ' : ' ' ‘ (p‘resent-goldeln)/golden
* CCD cameras ol P
o Woall B e : oalan L . . 1 .
» Save/ restore / configuration control L) L = | = s
. . . . 50.52_ _ 4 V X 30.04 GRN-A'IIIBEND ?Iue-AI/'IQD Red-'AIIIQF
* Injection Monitoring e g v
« Bunch Current and Phase e e oo % GG W % |
IBen d A Time [Seconds ¢
¢ Energy Ramping Stop ‘ = 01 qu 03 04 0.5
18-un-2024 02:13:26 L
A BERKELEY LA é:‘\ ADVANCED LIGHT SOURCE Present and future operation tools and algorithms at ALS | pyML Workshop | 20.06.24 20




High Level Applications in Matlab

* Display (plotfamily, mmlviewer)

* Main Control Panels

* Orbit correction and slow orbit feedback
» Chromaticity Correction

 Beam Based Alignment

* LOCO (Response matrix analysis,
machine calibration)

* Insertion device focusing compensation

» CCD cameras

» Save/ restore / configuration control

* Injection Monitoring

* Bunch Current and Phase

* Energy Ramping

» Hysteresis / Standardization of Magnets
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High Level Applications in Matlab

Display (plotfamily, mmlviewer)

Main Control Panels

Orbit correction and slow orbit feedback
Chromaticity Correction

Beam Based Alignment

LOCO (Response matrix analysis,

machine calibration)

rrerrrr

CCD cameras

BERKELEY LAB

Insertion device focusing compensation

Save/ restore / configuration control
Injection Monitoring

Bunch Current and Phase

Energy Ramping

Hysteresis / Standardization of Magnets
Primary Scripting Language for Physics Shifts

(=
\v‘\ ADVANCED LIGHT SOURCE

EDITOR
dy S = p < £ % sl = !CJ [Z] section Break
o e H () compare « oA : 8 = % &1 Profiler = l_l
Q Find « Gl = = P=l Run and Advance
New Open Save = Print v Go To Refactor = =~ L& Analyze Run
- v v v [ Bookmark v - Fe ~ Section P& Run to End
FILE NAVIGATE CODE ANALYZE SECTION

< % 5 ol 5 37 home » als » physbase » users » thellert » beamsize » ID_scan »
|7 Editor - /home/als/physbase/users/thellert/hysteresis/240611_hysteresis_test.m

MATLAB R2023b - education and research use

P s
Run Step Stop

RUN

@

+1 | setoperationalmode.m kim.m slow_phase_feedback.m klyHvfeedback.m main_240611_standard_scan_user.m | SCexp_ALS readoutBPMs.m 240611 _hysteresis_test.m generate_DescendingMax_ZigzagSequence_l12June2024.m | untitled * + |
136 drawnow = 3 - - 3 - e
137
138 % Add a pause if you want to slow down the loop for observation
139 end
140 save(file_name)
141 fprintf('File saved in %s\n', file_name)
142
Tj“ Figure 1 S R
145 File Edit View |[nsert Tools Desktop Window Help -
146 = —
2 NP A 2RO DRL DB K [E
148 %% IR
149 clear
150 data=[];
S 0.6 : : :
152 pv_sp = 'SRO2C VCSF2__ACO1';
153 pv_rbv = 'SRO2C___VCSF2__AMO1l'; | n
154 % sp_range = 0.4 ‘ i | f‘ 1
155 removeBPM = [48]; I A ] | N\ [ |l II |
156 t_pause = 0.15; 0.2} 'l| M | | | | f |' i 1 I ' l J
157 WHIvRY 1M
i«; nNMax=27; % +nMax/-nMin are the max/min of sequence 0 L) m’ I JI Il I;I\ |l ‘.' lW‘ |||' ,' l} ‘ 'l| ‘w" ]
59 [ I n | | {/ f
160 nZigzag=0; \ ’ ‘ \ V \ V u" ‘,l|‘ I v | .J‘|
161 iCount=1; 0.2 l | ‘ | ‘ | \
162 |
163 file_name = '/home/als/physhase/users/thellert/hysteresis/240611_hysteres 0.4} ;' ‘ [ | ’
e L W |
165 % Conditioning cycle l} i
166 [ for i=1:nMax % up half ramp 0.6 Uy 1
167 nZigzaglList(iCount) = nZigzag;
168 iCountList(iCount)= iCount; -0.8 5 = = = - -4
169 nZigzag =nZigzag +1; 0 20 40 60 80 100 120 140 -5
170 iCount=iCount+1;
171 end
172 [ for i=1:2*nMax % down full ramp
173 nZigzaglList(iCount) = nZigzag;
174 iCountList(1Count)= iCount;
175 nzZigzag =nZigzag - 1; 3 ! : ) ! :
176 iCount=1Count+1; l | f
177 L end 2 ‘ ‘ ‘ \ « ]
178 [ for i=1:2"nMax % up full ramp ‘ ' f
179 nZigzagList(iCount) = nZigzag; ‘ || | ' [\ j| |
180 iCountList(iCount)= iCount; 1 -“ I ““ ‘| | .P‘\ [\ || \ ] v
Command Window { ) ‘7' | A “ [ U A B ‘
Iteration 3051: Setpoint = -4.81 ol / SRR | ] " | ‘ (1] |
Iteration 3052: Setpoint = -5.00 (17 |\ [ ] ; I. \ [
File saved in /home/als/physbase/users/thellert/hysteresis/240611_hysteresis_decer | | |/ | | | | ( \ ‘ n | V“'.
>> 1 X\l |' | " \ [ | ‘\lx | | \ ]
>> \ l’i \[ ] [ [ | \li I
| | |
g I | | ' \' |
2024-06-12_19:02:57_records_trajectory_CavOn_LEDA.mat 231204 IDFFOK.mat 2 l ' | ' | 1
2024-06-12_19:11:03_records_trajectory_CavOn_REF.mat 231204_log_file_name_fast l ‘ | | ‘
230511_plot_DWP_excitation 231713-220610_DWP_data.ms ‘
230521_workspace_DwP_constant.mat 240408 _log_file_name_fast -3 ’ - : - :
230920_changeSQF_PVs.m 240519_log_file_name_fast 0 20 40 60 80 100 120 140
231022_log_file_ID_scan 240602_log_file_name_fast
231022_log_file_name_fast 240611_hysteresis_decendi
231024-10-38-53_log_file_name_fast 240611_log_file_name_fast
231024-15-26-14_log_file_name_fast 240612_log_file_name_fast ik . e i G SERN _ .
231031-20-26-41_log_file_name_fast data IDS wait_old.m main_231217 standard_scan_user.m~ set_DWP_aux_channels.m
231031-21-27-58_log_file_name_fast diary loc_get_DWP_constant_230613.m main_231218.m untitled~
231031-23-38-48_log_file_name_fast feedback_skew_wave.m loc_IDS_get_all_IDs.m main_231218 standard_scan_user.m
231031-23-40-19_log_file_name_fast figs_for_paper_231108.m log_feedback_skew_wave.txt main_231218_standard_scan_user.m~
231115 _logfile_standardtest filel.csv log_file_name main_240324_ID_hysteresis.m
231115_logfile_standardtest. txt get_skewQuad_noise.m~ main_230627_DwWP_hysteresis_all.m  main_240324_single_ID_F8-FF.m
>> pwd
ans =
* /home/als/physbase/users/thellert/beamsize/ID_scan'
f{ >>
Zoom: 100% UTF-8 LF script Ln 151 Col 1

DS
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Future Applications




* Machine learning
applications will
become more

uture

important in the

Implemented in python
Currently without any

middle layer

)

ﬂ BERKELEY LAB

il’ﬁ ADVANCED LIGHT SOURCE

"ML ID Control X

Machine Learning Projects are Implemented in Python

CPython) -— CEPICS) -— CPHOEBUS

inhibit settings X  [Edit] inhi

ibit settings X [Edit] _inhibit_macro X

[Edit] _inhibit_rectangle X

inhibit settings X

v Show grid

ID Vertical Gaps

4 { i i
2~ e P TR P
- i H H

ID Vertical Gap [mm)
40 60

PP W
{I X

»

>

'l

»

01 -

~ Display
v 21 v 41 Vv 42

v 6l v62 vl
v 72 vil1 vl

v 101 v 111v 112

; : _I v 121
o i [ : ' 1 Allon  Aloft
il w-‘-—-—l— 1 ! I
_= UIU” i i i i i J
4 i ! i — Autoscale Y
— I | | M0 Max
1T 1 | 1 | ] 0 100
T R oo - oo - —t
16:38:00 16:38:30 16:39:00 16:39:30 16:40:00 16:40:30 16:41:00 16:41:30 16:42:00 16:42:30
2024-02-25
SRO2U___GDS1PS_AMOO SRO4U___GDS1PS_AMOO MO0 SRO6U___GDSIPS_AMOO
: S2PS_AM SROOU__GDS1PS_AMOO SRI10U__GDS1PS_AMOO
EPU Horizontal Translation
¥ - ~ Display
s == = r— — =
’E“: 3 i V4l va2 ve2
—8-' i V71 vi12 V8l
g : I S | ve1 viorvia
E : : v 12 v 121
E o : Allon  Anoft
x l- v Autoscale Y
ol i Mo Max
84 LJLW L - ) - [ - ; 30 20
R — — e — — v f
16:38:00 16:38:30 16:39:00 16:39:30 16:40:00 16:40:30 16:41:00 16:41:30 16:42:00 16:42:30
20240225
SRO4U__ODS1PS_AMOO SRO4U___ODS2PS_AMOO SROTU___ODS1PS_AMOO
SR11U__ODS1PS_AMOO SR11U___ODS2PS_AMOO
Beamsize
. ~ Display
PredAtterCor
vV Y@831: Xx@831
v Y-Pred. v Ydocal
v Y-Uncorr.
{ Allon  Aloff
i
g Autoscale Y
z May Max
i i } H | !
8 — —r—f— f—r— — r——i 380 450
16:38:00 16:38:30 16:39:00 16:39:30 16:40:00 16:40:30 :41:00 16:41:30 16:42:00 16:42:30
2024-02-25
beamline31. YRMSAve SRBSC.Y.Pred SRBSC.Y.Uncorr SR.BSC.Y.Target SRBSC.Y:Local
Dispersion Wave Parameter
== ! - Olsplay
] i v DWPreq
o | v DWPout
3] — -
:‘.‘ i i v Autoscale Y
: 1 H Mo Max
o i i 015 018
? 1 [ — — R B — — R B
16:38:00 16:38:30 16:39:00 16:39:30 16:40:00 16:40:30 16:41:00 16:41:30 16:42:00 16:42:30
2024-02-25

SRBSC.OWP.Req SRBSC.OWP.Out
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70 % - e -~
~ High Level
- State
BEAM SIZE CONTROL: @DISABLE O ENABLE
SRDCCT: 495 ] omenowpcomwo  openidconwal  Openioc s
~ Model Controls = - B
Model Online: © june2l.beta.c.smoothed.pt ~High Level
Main Loop Frequency: 10 Hz Main loop running at 10 Hz . 0.002
Beam Size Target: 425 mu Target Current
Current Offset W5 Open 42,0 mu 2024102125 16:42:31
Unclipped: No Anomalies:
Current Offset W5 Closed  42.0 mu 2024102125 16:42:31 ; : 0 Lo Prediction Active: @)
Select Model: jine21 bota.c smoothedpt  ~
Load Model ‘ ‘ |
x ~ Loop Controls
B Ro—— - Enabled: [ ) Output Enabled: @
e o mm el < e
ction: 1
Fing L Converged: ) Skews Enabled: (@
DWP Limits: -0.150 0.150 Uncli 5 .
DWP Output; ® off i ) e
pwe nnbor ® [ Setie e r—
DWP On Skew Quads: @ oft
Model Available: () = Prediction O Prediction Active: @
~ Online 9
= ~10 Gaps
Online Retraining Floating r——_‘Andm
Device Gap SP  Gap AM AMPIFFIUG Model Bounds Model Input
[ g O D21) | 55 55 | B 55 280 @ ss 17 71 Ko
Buffer Size: 600  samples D@.1) | 51 251 | B B | 141138 @ %0 246 84 @
Buffer Sampling: 100 Hz [TiD@2) | =m0 CYREE B B | 150 905 @ 88 373 10.41
Retrain Interval: 05 min [ oGy | ow uo  WEN |
Number of Epochs: 1000 [Tioa) | 100 0 WHN 88 380 @ 98 174 85 @
Early Stopping: 5 [TiDEe.2) | o o ©HEE 400 200. @ 599 101 507 g
Leaming Rate: 0.0010 [Tio(za) | 182 122 DB 126 101. ’ 181 242 124 !
Validation Size: 20 % [Tib@E2) | 160 60 W EN 152 185. @ 159 3 145 Q)
ID(8.1) 218 ns BB 147 100. @ a7 us 125 @
D(.1) | 0 250 | B B | 227 101 . 249 434 202 g
- a Monit
al [Tip@oa) | 3 %3 WHN 242 10. @ %3 411 110 @
Retraining Status: DISABLED [Tipp1y) | 222 22 BN 160 100. @ 22 21 142 @
Model Last Updated: 2024/02/25 16:42:50 ID(11.2) | 265 265 [ BB | 156 101. ! 264 309 142 !
[Tibp2a) | w2 402 BB 247 100. @ 402 450 133 g
in Buffer:
Empty Buffer Samples Currently in Buler. 6
~ EPU Horizontal Translati
T nol Next Ry ; 5 mi
Retrain Now e R e S Device Offset SP Offset AM AMP Model Bounds Model Input
CPU Time Epoch: 0.00000 s 00 00 ‘l -25.0 250 -'o.x 10 67
P ID(4.2) 00 00 W a -25.0 250 01 02 68
a7 Epochs Used: 0
| 00 0o W 450 450 0.0 64 223
J | 1D(4.2) I 00 oo B a -45.0 450 : 0.0 64 223 ‘
1 00 a0 W 175175 01 01 63
E I 1D(6.2) l 00 00 W - 175 175} 01 01 63 1
3 9 I " l 00 co W - -19.0 190 01 o 83 Q@
1D(7.1) 00 00 W -19.0 19.0 0.1 06 89 O
00 00 W -35.0 350 0.0 60 169
I 1D(7.2) I 0.0 co W u -35.0 35.0 0.0 6.0 “-L‘
o 109 109 -250 250 109 35 122 O
00 10 20 30 40 50 60 70 80 9.0 100 I ID(11.1) I 109 109 = 25,0 250 : 09 09 127
Index of Epoch -
SRBSCRetrainLossTrain SR:BSC:RetainLossValid | ID(11.1) | 01 o1 W u -250 250 01 04 101
01 o1 W -25.0 26.0 01 00 101
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Overview of the ALS-U Accelerator Facility

EL%« F Hir @ _'l;'ﬁQ
"""" S
Booster
~ (existing)
. R | =
Linac L, R ——
(existing) T L e N

(Accumulator Ring)

.....

( Storage Ring J
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Overview of the ALS-U Accelerator Facility

EL%« F Hir @ _'l;'ﬁQ
"""" S
Booster
~ (existing)
. R | =
Linac i, R ——
(existing) T L e N

(Accumulator Ring)

.....

( Storage Ring J
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Category

ALS-U Schedule

20 FY 2017

FY 2018

FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029

Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q40Q01Q203Q401Q203Q40Q1Q20Q3Q4Q1Q203Q401Q20Q03Q4Q1Q2Q3Q40Q1Q2Q3Q4aQ1Q20Q3Q4Q1Q2Q3Q4aQ1Q2Q3Qa

Milestones

.co-o (L1)

’CD-I (L1) ‘co-z (L1) ‘co-s (L1)
’CD-3A (L1)

CD-4 (12) EF 4 CD-4 (u){

PUPPIUITUTT—

START: Dark Time ’ ’ COMP: Dark Time

Accelerator System

AS Procurement/Fab/ Assemble/Test

AS Prestaging/Assembly

AR Installation

—
|
|
i

—AR Installation Planning

VIS
AR Integrated Te

ing

AR ready for,commissioning 4

AR Commissioning

; AR Commissioning

Project Commitment to Dark Time

s

Beamlines and Optical
Systems

iy {5 °rocurement/Fab/ Assembie/Test

BOSS Disassemfbly and Installation

Utilities

Utilities Seismic - Dark gTime Construction

SR Removal and Installation

SR Site Preparation

SR Removal

etecce o one = o ol

SR lnistallation/lntegrated Testing

SR and BOSS
Commissioning

-
*

SR Commissioning

BOSS Commissioning

Transition to Operations -

-
i )
BERKELEY LAB | )

ADVANCED LIGHT SOURCE
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ALS-U Schedule

20 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029
Category
Q4Q1Q2Q3Q4Q1Q20Q3Q4Q1Q2Q3Q4Q1Q2AQ3Q40Q1Q20Q3Q401Q20Q03Q4Q01Q203Q04Q1Q2Q3Q4Q1Q2AQ3Q4Q1Q20Q03Q4Q1Q2Q3Q4Q1Q2Q3Q4aQ1Q2Q3Qa

Milestones @ coo(L1) & co-1 (1) & co-2 (1) & co3 (1) CD-4 (L2) EF 4 co-4 (L1)

.CD-BA (L1)

START: Dark Time . ’comp: Dark Time

AS Procurement/Fab/ Assemble/Test

AS Prestaging/Assembly

AR Installation @ -« '~staliation Planning

AR Integrated Teting

AR ready forécommissioning ’

AR Commissioning

mitment to Dark Time

e

BOSS Desig

BASS Procurement/Fab/ Assemble/Test

B ssemibly and Installation

Dark ETime Construction

SR Site Preparation

SR Removal

-~

SR lnistallation/lntegrated Testing

SR Commissioning
BOSS Commissioning

Transition to Operations -
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Turn-by-Turn Trajectory Correction / Beam Threading

00 Turn by Turn Analysis GUI
Setup BPMs = Setup CMs Raw BPM Signal  Trajectory Correction  Trajectory BBA  RF Correction  Tune Scan
MML String: ' nonBergoz Trajectories
\ | | | |
, 5 N Measurement | ] Reference Trajectory
Exclude: [12827] =/ \ Reference
, . = [~ ‘I Select Current as Reference |
Buffer Size: 100000 e Or 7, 4 / 7
E , V ! ' Save Reference to file |
| x
Attenuation: 0 5 . “ —
‘ ' Load Reference from file |
' Setup BPMs |
120
Response Matrix
Measurement
Beam Injection Reference | Calculate Response Matrix
E
£ i Tikhonov Regularization: 1
Readout mode TBT v | Continuos > €9 :
Number of shots 1 - Singular Value Cutoff: 50 ’
- ~- 4 | | 1 | | N
Number of turns 1 Manual 0 20 40 60 80 100 120 Gain: 1 |
s [m] , .
B = | Calculate Pseudo-Inverse |
V] s s - Difference to Reference
| | | | |
Inject Beam " Run | | Options ol il : 0059“19‘“3’ Value Spectrum
3
"] Bunch Cleaning ' Run | | Options E o -
x 10°
o
v’| Readout BPMs ' Run | | Options | 21 |
al | ! L ' ‘ = 1%, 00 200
1
Plot BPM Readings | Run Options 0 20 40 60 80 100 120
| | | | |
2 .
Run Selected | .
£
E o . ' Apply Correction ]
>
©
2| _ [ Revert Correction
| | | | |
0 20 40 60 80 100 120
s [m]
] < . .
H J Ny ADVANCED LIGHT SOURCE Present and future operation tools and algorithms at ALS | pyML Workshop | 20.06.24 27
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Turn-by-Turn Beam Based Alighment

(-

* Turn-by-Turn BBA Required for ALS-U — ( los
Ce : : - ——50pm a
— Commissioning simulations for ALS-U Storage 7 ——100pm || {065
Ring show that without ~100um rms BPM offsets - oo 04's
reliable beam capture can not be expected k& —— 300um 3
——400um 10.2
— Initial BPM offsets to be expected at —500um || ST O
~500um rms 0 100 200 300 0 500 1000
. Turns after sextupole ramp up Turns after RF commissioning
— Turn by turn BBA routine mandatory for
successful beam capture at ALS-U SR P ' -9
P PRAB 25.110701

o 0.8} y - & 10.8 o
: 2 S
S 06 # o -d 0.6 &
04 / / 0.4 &
= )/ $ =
av / aw
= 0.2 P 9 S 0.2

0o —0’%/ - - ' oo 0-0 ' 0

0 100 200 300 400 500 O 50 100

Traj. BBA accuracy |[pm] CO BBA accuracy [pm]

rrrrrr

P
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Beam Dynamics Challenges

—
-]
|

- | - | |
== Ver. Ap. [ Sext i Dip Quad

» Tight space constraints i wrliaoth ‘
— Most correctors are embedded in j% O-| [
combined function magnets 107 ; : : " - L
— Dipole field compensation critical for DT and O
BBA : B HCM i VCM -SKE BP :
e Little Margin for Errors R Al
2 4 6 8 10 12 14

— Commissioning simulations show that
the lifetime goal of 30min is met with
little margin (including IDs)

— Hysteresis might become critical to
compensate

rrrrrr
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Beam Dynamics Challenges

0 o Horizontal ' Vertical
- Tight space constraints : o Lo o
. =) 200 | =)
— Most correctors are embedded in = 150l =
combined function magnets - :
— Dipole field compensation critical for % 50 ¢, é
BBA o
o Little Margin for Errors HCM error (%]
— ' S — 1
— Commissioning simulations show that S 09 % ff*“’r —09%
the lifetime goal of 30min is met with SN et e
little margin (including IDs) 2051 _e0%l| | 4 60%){058
. . .y — 7.7 % —T7.7%
— Hysteresis might become critical to 9.3 % ﬁ 9.3 %
compensate 0

100 200 0 50 100
BBA error [pum] BBA error [um]
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Beam Dynamics Challenges

| prg—LOCQ | posﬁ-LOCQ | ppst—ID |
* Tight space constraints 1) E
El E
— Most correctors are embedded in £ 0 &
combined function magnets 1) s -1
— Dipole field compensation critical for T 0 1 T o 1 SRS
BBA ) X [mm] X [mm] X [mm]
o Little Margin for Errors
C . . 5057 — pre-LOCO |
— Commissioning simulations show that —— post-LOCO
the lifetime goal of 30min is met with 0 . , , , post-ID
little margin (including IDs) 10 0o : s 25 3 3.5
— Hysteresis might become critical to T
compensate in FF s .7 [- = post-LOCO Touschek
sl st —post-LOCO Total ||
r post-ID Touschek
. post-ID Total
0.4 06 08 1 1.2 1.4 1.6

Lifetime [hr]
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“Personally I'm fine with using Matlab for AR commissioning but | think it will be ="
a setback for this python effort for many years. Clearly it takes a lot of
debugging to roll out a new middlelayer and physics functions. Commissioning [resrated restiog
IS a perfect time to do that debugging (after debugging on a simulator). The
matlab mml was debugged on CLS and Spear3 commissioning.” Transition taOperations QD

rrrrrr

Outlook

Category

20 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 FY 2029

Q4Q1Q2Q3Q4Q1Q2Q3Q4Q01Q2Q3Q401Q20Q03Q401Q2Q03Q0401Q2Q03Q0401Q20Q03Q0401Q2Q030Q0401Q2Q3Q04901Q20Q030Q04901Q2Q0304901Q2Q3QaQ1Q2Q3Qa

Milestones

& co-o(L1) ’CD-I (L1) ‘co-z(u) Qco-uu) CD-4 (I.2)EF‘ co-a(u)‘
& co-3a (1)
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