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Outline

" Overall picture and philosophy of data archiving, data taking and analysis
" What is SDDS
" Whatis Tcl/Tk

" Examples of application

Setting up storage ring magnets
Orbit correction

Various beam experiments collecting data from EPICS waveforms and also
non-EPICS instrumentation (which could be digitial oscilloscopes, etc.)

Generalized feedback: transfer lines, thermal effect compensation
Knobs

" Documentation of software found in
http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Opera
tions_Physics/oagSoftware.shtml
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Use of Data Files in Operations of APS

" EPICS hold live data

" Record all data of interest into file

— To better organize efforts of various kinds, we require a file protocol to read,
store and handle all data

" Applications: Put all data and configuration settings in files (as opposed to
resident memory) and use software tools as filters from which you can
build larger and complicated processes

— Modularity (make complex operation from smaller pieces)
— Reusability (e.g. feedback configurable by supplied PV list)
— Repurposed by others

Using SDDS, tcltk and EPICS together



Control Room Work

Q )

EPICS

command-line
] i

Procedures EPICS K
launched SDDS-compliant
from GUIs tool
SDDS tool
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What is SDDS

data sets

— Use of Unix pipes is extensive

developers

Data
sources

SDDS
data

Conversion
programs
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SDDS stands for "Self Describing Data Sets"
A standardized way to store and access data, i.e., a "file protocol"
A group of ~100 programs use this file protocol

These programs are the "tools" in the SDDS Toolkit

SDDS
Toolkit
programs

Programs in the SDDS toolkit can be used to sequentially transform SDDS

Each tool makes others more useful without advance planning by

Human
readback
output
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Examples of SDDS Toolkit Function

General tools EPICS tools

" Data display

= Pplotting (2 programs) " Data collection from EPICS

" Logging data at fixed time

" Printing data as formatted text interval
intervals

" Summarizing data set contents Event.dri data loggi
" Event-driven data loggin
® Data processing = Alarm logging SEINS
" Equation evaluation
" N-dimensional experiments

= Save/restore of EPICS data
" Control functions for EPICS

" @Generalized feedback control

" Data filtering and outlier removal

" Statistics, histograms, and
correlations

" Fitting and smoothing

= Matrix operations (e.g., SVD) " Generalized optimization

" Cross-referencing, sorting, and
collation
" FFTs and digital filtering
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Tutorial on SDDS

" Protocol requires every data element has a name and forbids access to
data except via name

" File header: namelist description of a structure of an arbitrary number of
parameters and arrays, and a data table of arbitrary rows and columns

" Zero or more instances of the structure
" Simplicity of protocol makes the SDDS toolkit feasible

SDDS1
&parameter name=pauseBetweenReadings, type=double, &end
&column name=ControlName, type=string, &end
&column name=LowerLimit, type=double, units=kV &end
&column name=UpperLimit, type=double, units=kV &end i
&column name=InitialChange, type=double, units=kV &end Example of a small file
&data mode=ascii, &end
I page number 1
0.000000000000000e+00
2
S:IK3:VoltageSetSendAO 0.000000000000000e+00 1.100000000000000e+01 2.000000000000000e-01
S:IK4:VoltageSetSendAO 0.000000000000000e+00 1.500000000000000e+01 2.000000000000000e-01

http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Operations_Physics/SDDSIntroTalk/slides.html
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Other Use of SDDS

" SDDS file protocol can be used for physics simulation codes
— Outside codes can be modified to use SDDS input and produce SDDS output

" Data obtained from the “off-line” optimization of simulation work can be
used in the control room without the need of conversion programs

Using SDDS, tcltk and EPICS together
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What is Tcl

® Scripting language “Tool Command Language”

" Simple syntax, few special characters

® Data structures such as list and arrays

" The usual control structures (1f, foreach while, etc)

® Built-in event-driven programming

" GUI toolkit Tk seen elsewhere (perl, python) was designed for Tcl
" Launch with tclsh (or oagtclsh, our version)

" These are the features | was interested in. More features listed in
http://wiki.tcl.tk/299

Using SDDS, tcltk and EPICS together




Tutorial on Tcl/Tk

" Launch with tclsh

" Variables; there is no types
set phase 180
puts S$phase
" Lists
seta{l 2 3}
puts Sa

" User-defined procedures
proc calculateSquare x {
return [exXpr X*X]

" [ .. ] meansrunthe procedure inside and return a value

Using SDDS, tcltk and EPICS together
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Fun recipe.tcl example

proc ? L {
# returns an random index
lindex $L [expr {int(rand()*[llength $L])}]

}

proc recipe {} {
# create four lists
set a {
{3 eggs} {an apple} {a pound of garlic}
{a pumpkin} {20 marshmallows}

}
set b {
{Cut in small pieces} {Dissolve in lemonade}
{Bury in the ground for 3 months}
{Bake at 300 degrees} {Cook until tender}
}
set ¢ {parsley snow nutmeg curry raisins cinnamon}
set d {
ice-cream {chocolate cake} spinach {fried potatoes} rice {soy sprouts}
}

# returns a recipe, i.e. one of each list
return "Take [? $a].\n[? $b].\nTop with [? S$c].\nServe with [? $d]."
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Run recipe example

>oagtclsh

% source recipe.tcl

% recipe

Take 20 marshmallows.
Cut in small pieces.
Top with raisins.
Serve with spinach.

% recipe

Take an apple.

Bury in the ground for 3 months.
Top with parsley.
Serve with rice.

Q

2 exit

Using SDDS, tcltk and EPICS together



Other Tcl Features

" Run external commands with exec command <arguments..>
— set Idipole [exec caget -n SBM:CurrentAO]

" Catching error codes. Used extensively in our software.

" Regexp

" Some file I/0, though most of the time our complex data files are handled
by SDDS toolkit

" Socket communication, e.g. HP instruments
" Events

" Many extensions available, including
— “pv” package for channel access, and
— “sdds” package for writing tcl data to and from SDDS files directly.

Using SDDS, tcltk and EPICS together
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Command Syntax of pv package

Examples:
pv linkw S35BeamCurrent S35DCCT:currentCC
pv linkw SapsTopupTclVarList S$apsTopupPvList

Second word: one of command operation 1ink, unlink, get,
getw, put, putw, putq, info, stat, mon, umon, cmon

Third word: list of names of tcl variables

Other words: depend on operation. For 1 1nkw it is the list of names of
PVs

http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Operations_Physics/manuals/APStcICA/APStcICA.html
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Example of pv get

pv linkw S35BeamCurrent S35DCCT:currentCC

pv getw S35BeamCurrent

if {$S35BeamCurrent < 102} {
inject-more-beam
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More Complex Example of pv Package

# make links between tcl variables and PV names

# The tcl variables are arrays, BPx(1), BPx(2), etc, one for each sector of APS

# There are 4 elements in the tcl variables list

# The 4 PV names are setpoints for BPMs of a particular sector

set sector 1

set Sn 1

set Sn1 2

pv linkw \
[list BPx($sector) BPy($sector) APx($sector) APy($sector)] \
[list S${Sn}B:P1:x:SetpointAO S${Sn}B:P1:y:SetpointAO \

S${Sn1}A:P1:x:SetpointAO S${Sn1}A:P1:SetpointAO ]

# set up monitor with a script to execute

pv umon BPx($sector) {set BPx($sector) $BPx($sector)}

pv umon BPy($sector) {set BPy($sector) $BPy($sector)}
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Example of pv Package with Catch Statements

# make links between tcl variables and PV names
# The tcl variables are arrays, BPx(1), BPx(2), etc, one for each sector of APS
# The PV names are setpoints for BPMs of a particular sector
set sector 1
set Sn 1
set Sn1 2
If { [pv linkw \
[list BPx($sector) BPy($sector) APx($sector) APy($sector)] \
[list S${Sn}B:P1:x:SetpointAO S${Sn}B:P1:y:SetpointAO \
S${Sn1}A:P1:x:SetpointAO S${Sn1}A:P1:SetpointAO ] ] != 0} {
APSAlertBox .alert -errorMessage "linkw error $errorCode"
exit
}
# set up monitor with a script to execute
If { [pv umon BPx($sector) {set BPx($sector) $BPx($sector)} ]!= 0} {
APSAlertBox .alert -errorMessage "umon error $errorCode"
exit
}
If { [pv umon BPy($sector) {set BPy($sector) $BPy($sector)} ]!= 0} {
APSAlertBox .alert -errorMessage "umon error $errorCode"
exit
} Using SDDS, tcltk and EPICS together



About 60 GUIs use pv package

" ExperimentDesigner

"  PVmonitor

" SRIDSteering, SRBMIntensityOptimization

® SRBunchTrain

" SREnergyApVoltScan

" SRRFPhaseSliders

" TclKnobs

" Also many libraries, cautils.tcl devices.tcl APSRunControl.tcl

Using SDDS, tcltk and EPICS together
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What is Tk

" Windowing toolkit, extension of Tcl

" Creates and manipulates widgets in a window

" Buttons, labels, text boxes, list boxes, scrollbar

" Extensions available for fancy elements like tabs.

" Launch withwish (or oagwish, our version)

" More at http://wiki.tcl.tk/487

" APS has built a standard set of Tk calls for APS GUIs

Using SDDS, tcltk and EPICS together



http://wiki.tcl.tk/487
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APS Tcl/Tk Library (1996)

Collection of widget procedures for creating Tk applications with a
consistent look and feel

" Calling convention:
APSWhatever <widget> [<option-list>]
where <option-list> is a list of -name value pairs.
" Options common to most procedures
-parent <widget>
-packOption <list>
—contextHelp <string>

Use APSHelp to get the latest list of procedures and usage

http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Operations_Physics/manuals/APSTk/APSTk4.html
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Demo Script of APS widgets

/usr/local/oag/apps/bin/linux-x86_64/demoScript

10:08:49: Working...

10:08:49: Eemember: double-right-click teo bring up context help

Print| Saves..| Email.. | Fxpand Dialog..

EntryrE!c:x] E!uttuns] Misc.]
|My entry

Plain =ntry widget:
jjPhcmefcxyqenﬁBORLRNDfmyFile.sdds

Entry widget with file selection support:

z”fhcmefcxyqenﬁBORLRNDfmyFile.sdds

Entry widget with command support:
Entry widget with enable/disable button: [ P.I4Iszh

&

Using SDDS, tcltk and EPICS together
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Demo Script of APS widgets

10:08:49: Working...
10:08:49: Eemember: double-right-click teo bring up context help

Print| Saves..| Email.. | Fxpand Dialog..

EntryE!ux] E!uttcms] Misc.]

Fadio button: " Yeg o MNo

Wo 1 [2 W3 [ 4
Check buttons: [5 Wi w7 Wwid w9

ﬂ Mone
E Humber chosen: (&)

Command Button | Command Button ... |
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Demo Script of APS widgets

10:08:49: Working...
10:08:49: Eemember: double-right-click teo bring up context help

Print| Saves..| Email.. | Fxpand Dialog.. |

EntryE!ux] E!uttuns] Misc.]

e

Combo box: |

E} Listbox widgest

one

Two
Three
Infinity

El

Accept

Listbox selection: |[Infinity

Using SDDS, tcltk and EPICS together
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Use of tag/value pairs in Tcl/Tk calling procedures

® APS Tcl scripts and procedures are called with tag-value pair arguments,
making it unnecessary to remember the order of arguments.
myAPScommand -varl vall -var2 val2

" These items are converted into local variables inside procedure
disregarding the order
proc myAPScommand {args} {
# new local variables will be creates from
# the args list
APSParseArguments {varl var2}
puts Svarl
puts Svar2

Using SDDS, tcltk and EPICS together



Script working with SDDS and EPICS toolkits

/
9 EPICS
command-line
< e

Tools EPICS
launched SDDS-compliant
from Tcl/Tk tool e
SDDS tool

L S

Using SDDS, tcltk and EPICS together
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Three ways to communicate with EPICS from Tcl

" pv extension package, e.g.
— pv putw SRdipoleMain 450
" External command-line interface, e.g.
— exec caput S:BM:CurrentAO 450
— exec cavput -list=S -range=beg=1,end=40 \
-list=A:QS4:CurrentA0=0.1 -delta
" APS extension library
— APScavput -list=S -range=beg=1,end=40 \
-list=A:0S4:CurrentA0=0.1 -delta
" SDDS-compliant toolkit, e.g.
— exec sddscasr -restore SR.snp
— exec sddsmonitor PV.mon PV-01 -interval=1 -time=1,day
— exec sddscontrollaw matrix -interval=1 -gain=0.5
" Choice depends on complexity and requirement for leaving CA
connections open

Using SDDS, tcltk and EPICS together



Example of procedure: Starting up SR magnets

® Goal: run the necessary steps to turn on power supplies of SR magnets,
run conditioning cycles, and leave magnets running with currents of
predetermined set points. Also we need to monitor progress.
" A high-level procedure was written that
— Requests from the operator which archived file to use for current set points
— Selected possible a subset of sectors or magnet types
— Creates a file of PVs that configures the power supplies cycling
— Sends “configure” commands to power supplies ioc
— Sends “On” commands to all power supplies. Waits for completion
— Sends “Start conditioning” commands. Waits for completion
— Sends final values for current to power supplies
— Pop-up window gives progress.

http://www.aps.anl.gov/Accelerator_Systems_Division/Accelerator_Operations_Physics/manuals/APSPEM/APSPEM4.html
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Procedure Launched from PEM interface

ptions PErograms

Initializing...

Click on Procedures to get information.
Fress Execute to run.
APSMpSEURDoubleSector: Begin
APSMpSEURDoubleSector started.
APSMpSEURDoubleSector: End

Print | SaveAs..| Email.| FpandDialog..

Machine Procedures Attic Description Steps | Print

APEMpIDSetGapTok6Omm —

APSMpIDSetGapTols0mm

APSMpIDSetGapTolinimim

ID Feedforward

APSMpStart IDODffsetFeedforward

APSMpStopIDOffeetFesdforward

APSMpIDOffsetFesdforwardsStatus

APSMpSECollectGapFFTable

APSMpSESingleGapScan

APSMpSECollectXrayBPMData

APSPlo

CPS _Control

< APSMpSEUpDoubleSector
SEDownDouly

APSMpSEConditionDoubleSector &

APSMpEestoreScalarCorrectors

APSMpSRTurnOnE icksrs

APSMpSRTurnCffEickers Currently Executing Frocedures

BTS Trajectory Control

APSMpMatrix

APSMpxBTSMatrix

APSMpyBTSMatrix

SR_Startup

APSMpSES=tup

Gate Valves

APSMpCloseGateValves

APSMpOpenGateValves

SR_Transfer BpmErrors_ To Setpoint

APSMpTransferBpmErrorsToSetpoint

APSMpTransferBpmEFErrorsToRFSetpoint 7]

Execute Button:| " Enable D:i_sable|
Abort Execution Mode:| @ Semi-Zutomatic Manual|

Lbort Selection: |

Using SDDS, tcltk and EPICS together

Brings two consecutive SR sectors up by |-
turning the ceonverters and
corresponding raw suppli=s on and

loading the appropriate se=t points
after conditioning the power suppliss.
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Windows for Starting SR Magnets

File

|

Initializing...
Selsct SR Sectors

Print | Save s | Fmail | Bxpand Dialog. |

ing Sector Selsction

Power Supply Selection

[T 540:01 [ 502:03 04:05 [ S06:07
109 [ 510: 512:13 [ S514:15/
[T 8le:17 [ 51B:19 [ S520:21 [ S522:2

LE (BM) + TEIM=s (MT)

v Cant Undulator DIPCLEs (C:BM)

¥ QUADS | (Q)
[ S24:25 [ S26:27 [ 528:29 [ 530:31||  sxEws | (os)
[ §32:33 [ 534:35 [ $36:37 [ 538:39\ w sextg (s)
A Yoro| A| 5| €| D] E| E (H) + VCORRs (V) | SKEWs

o] [

| [7 Turn on kickers and septu.m5|

(Q54)

Iumber of Cycles: |3

‘ W Configqure Power Supplies

‘ [ Force conditioning

[" Launch APSCalibrat=DCES

Chooss SE SCE fils

Start year, month, day, hour: |2015 |5 |21 |0 TODAY | DAV | DAY | WK | +wEEK | -MONTH | +MONTH | -YEAR| +vEAR|
End year, month, day, hour: |2015 |5 |28 |24 TODAY | DAY | +DAY | WEEK | +WEEK | -MONTH | +MONTH | -¥BEAR| +VBAR |

Snapshot cheice (SR)

Filenam= |SR2015—148—0528—082957.gz

Cﬂl’ltlnLIE| I ||—| Acknowledge Erz || Abﬂrt|

Description|

Refresh Clear

hj Preferred/Reference Choices
User beam operator preferred A
Injection Open Gaps J
User beam system manager reference
BPM offset reference i
A Snapshot Choices

u May 28 08:30:01 2015 Orbit
u May 28 08:00:22 2015

+ ID1/ID4 Po offset + $8/9/10 BPM offset (Gap open). AX
user orbit, xfer error to setpoint for ID1/ID4. AX

T Move orbit to P1 center, xfer error to offset for ID1/1D4. AX

u May 28 05:28:21 2015 Orbit Recovery: open gap, orbit recovered. AX

u May 28 05:22:31 2015 Orbit Recovery: user Gap, orbit recovered. AX

u May 28 04:54:26 2015 Orbit Recovery: 15mm Gap, orbit recovered. AX

u May 28 03:49:27 2015 Orbit Recovery: 24, coupling 1.0, xfer BPM spikes to BPM offsets. AX

u May 28 03:43:53 2015 Orbit Recovery: 24, coupling 1.0, AX

| OF | Cancel | Abort

Using SDDS, tcltk and EPICS together




Choices in Running an Experiment

" For the purpose of this discussion, an “experiment” is a scan of one or
more control variables (could be discrete values form a list) and the
collection of physcially-dependent quantities

" Usealoopina Tcl/Tk script or GUI

" Use sddsexperiment with configuration file describing with namelist
commands the control variable and the monitored variables, and also the
pauses between the steps

" Use ExperimentDesigner for very complex situations that need scripts to
be run in between steps

Using SDDS, tcltk and EPICS together
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Experiment Designer

11:
11:
11:
11:

30:
20:
20:

30

09 loading finalize s=ttings...

09 leoading =sxzecutions...

10 Completely loadsd from /homs/helios6/5R/daily/2013/11/06/1/ExperimentDesign/ex=scution
:10 Ready.

Save As.. | Email. | Fpand Dialog..

N

ProcessVaﬂablesw nanHes}Imﬁahzaﬁnnw ExecuﬂnnDesign] Hnahzaﬂun} nutputFHes} Pastpracess} ArgunﬂentsPassHelp}
cuation Variable WValue Units Minimum Maximum PVtype

§38:VTSC: 5M: sm |s38TopPosit |0 cu 0.000 3.000 Control  DELEE| EDIT -
hd

2dd Process Variable ... 2dd Ecquation ... 2dd Parameter ... 2dd Script ...‘ clear‘ Read vValue

INITIALIZE | BRI | IMITIALIZE+EUN ‘ PAUSE ‘ EE SUME ‘ TEEMIMNATE CLEAR ALL HNAME CAPTUEE. ..




Experiment Designer

11:20:09 loading finalize settings...

11:20:09 loading esxecutions...

11:20:10 Completely loadsd from /home/helioss/5R/daily/2013/11/06/1/ExperimentDesign/execution
11:20:10 EReady.

Print| Swweta | il iaiog - |

Pracessvariablesw Kno Filesw Initialization} Ex cutinnDesign] Finalizatiun} nutputFiIes} Pastpracess} ArgumentsF‘assHelp}
Press "Zdd Init il the initialization steps.

PV name Feadback nams zet_wvalue orig_wvalue tolerance
538:VTSC: 5M: sm §38:VTSC: SM: sm. REV 2.2 2.2 0.01 INSERT| DELETE =

Script: |E'}’_E'C sddsmakedataset /home/helios/SR/daily/2013/10/29/3/injection/inJEffic RUN| DELEIE| INSERT| it

Script: |E‘}'_E'C sddspcas /home/helios/SR/daily/2013/10/29/3/injection/injEfficiency.p RUN| DELEIE| INSERT| Edit

Script: |E'}’_E'C /home/helios/5R/daily/2013/10/29/3/injection/waitForScraper RUN | DELEIE | INSERT| it

]

2dd Init Entry| clear‘

INITIALIZE | BRI | IMITIALIZE+EUN ‘ FRUSE ‘ EE SUME ‘ TEEMIMNATE CLEAR ALL HNAME CAPTUEE. ..




Experiment Designer

11:30:09 loading finalize szettings...

11:30:09 loading executions...

11:30:10 Complstely loadsd from /homs/h=lios6/5R/daily/2013/11/06/1/ExperimentDesign/exscution
11:320:10 EReady.

Frint | Savers. | Gmail. | qumd]::in%——\
7

N

Prucessvariables] KnnhFiIes] Initializa@n] ExecutionDesign wnalizatinn] nutputFiIes} F'nstprucess] ArgumentsFassHelp]

‘Etepsh‘ EtM Interval (=) |1 Timeout (s) 100.0

® ¥Yes Mo | Fun statistics with test?

Fun Postprocess? " ¥es & No |

Output Directory:‘ [ use_daily ¢ p |f'homefhel:i_os,fSR,fdailyf'ZCl131’101’29;’3!’inject:i_on

Output rootname: |exp000 8

Experim=nt Description: |scraper scan of injscticon =fficiency

Press "2Zdd Ex=c Entry" butten to add the =xecution steps in order

Type: |ChangeControl SELV VIEW Arguments ‘ INSERT | DELETE ‘
Type: |RunEcript SET/VIEW Arguments ‘ INSERT | DELETE ‘
Type: |Run5cript SELV VIEW Arguments ‘ INSERT | DELETE ‘
Type: |RunEcript SETYVIEW Arguments ‘ INSERT | DELETE ‘
Type: |Run5cript SELV VIEW Arguments ‘ INSERT | DELETE ‘ b
Type: |ReadValuE: SELV VIEW Arguments ‘ INSERT | DELETE ‘
Type: |RunEDDEProgram SEIVVIEW Arguments ‘ INSERT | DELETE ‘

2dd Exec Entry‘ clear‘

INITIALIZE ‘ ELIT ‘ INITIALIZE+RUN | PRUSE | RE SUME | TEEMIMNATE CLEAR ALL NAME CAPTURE. ..




Other Tcl Applications

" See following slides

, Using SDDS, tcltk and EPICS together
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Orbit Correction Launcher

Initializing .
05:17:51 H Plane selected.

Print| Savess. | Email.. | FepandDialog.. |

Configuration Options

Horizontal] Vertical]

Configuration F| I |h.default

bpm type: |pla:i_n corrector type: dynamic Get

sddscontrollaw options and test parameters

Options] Despike Parameters] Other Parameters] References]

steps ’W averages ’17
gain & ’[]47 interval in averaging ’17
interval for datapool (s) ’017 runControl timsout (=) ’307
interval for workstation (=) ’057
corrector delta limit (&) ’057

¥ Use pvTest [ dry run W RTDC overlap compensation W log actuaters W leog stats [ leg glitech

Controllaw Buttons

Action for selected plane] Information for selected plane] Setup X/fY for selected plane] Setup for both planes] Setup Vector in selected plane] Despike Threshold Ramp]

password for KILL ALL: |

FULL START‘ QUICK E'I'AR'I'| 5'I'AR'I'| ABDRT‘ KEILL ALL‘ START PVTEE'I" GENERA'I'E|

RESTORE SCALAR CORR. ‘ TRANSFER CORR REFER.ENCE‘
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Orbit Correction Configuration

Horizontal DC | Vertical DC | rf/BP5

The number of singular walues is 79.
faultXRDP/config

The condition number is 1.979403664822987=+02
The number of singular walues is 77.

Frint| SaveAs..| FEmail.. | BExpand Dialog,..

Fead configuration from /homs/he=lics/cagData/sr/orbitControllaw/latticss/default/h.d=

Monitors] Correctars]

20
Al
22
A3
24
BS
B4
B3
B2
Bl
EBO
co
D1
D2
Il
Iz

HE 7770770,

e |

Config

2
1111111 11 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 2 3 3 32 32 2 41
2 2 4 5 & 7 &8 9 0 1 2 3 4 5 6 7 &8 9 0 1 2 2 4 5 6 7 &8 9 0 1 2 2 4 5 6 7 8 8 0 1
H B BN [ NN NN NN NN EEEHN N [ B BB O I
H [ HE [ B N N NN N NN N NN NN BN NN NN N NN EEEE B EENE
{1 el I
B I [ I r
R Y I e (I N

O 8 @ 8 52 8 52 @ 85 @ 08 @ @ @3 008888585 08 @ @ @5 @ @ @ 089 00958 d 5 ﬂ

1 g g o o e s s s o T )

T e e O [T [ e
(R I
[ A B[ B[ B B BB [ B[ B B BN BN B[ BB B BN EEEN [ [ ®
H B B E B NN NN NN EEEEEBR | D B BN B B n
il I - il unr = n
-
-
C W - CoC BeErC BCC R ERCCC BC O EE | N ECECC n
OO mecrC - |c K RN B E N B EE N | I (I = = = —

These two interfaces
] Read...] Write...] Generate controllaw files...] Generate compensation files...] (and another for B P M
Fead configuration
Lattice: |default StatUS) are
config: F| +| - h.defaultXHpP 1
o 2 | L an example of modularity

Description: kRemoved 5362:P4 from default RTFE. asdops"

| | ) | | Tcfresh gpod /bad |

BFM PV type| (" plain ©» DP|Corrector PV type| " plain  dynamic & DP
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Dispersion and Chromaticity Measurement

Eeady.

Print| Saveis.. | Email..| ExpandDialog.. | ContrOI Of a

it £res e network analyzer

Extra monitor file: |

~w — andrffrequency

Stop: ,1'%]7
Points: ,57
Measurements teo average: ,17
FPause (s): ,157
Momentum Compaction Factor : ,m

Znd-order Momentum Compaction Factor : 1.213=-03

Get chromatic data: m

Get dispersion data?| * Yes o No

Use MXAR (MXRA-VSA) or MASA: o MEE ( MASE E
Include §35 video data: * Yes [ Do

VSA/NASA paramsters

FIND CENTEER FEEQUEMNCIES |

x frequency center (Hz): W y frequency center (Hz): ’W
fractional z tune: ,0187 fractional y tune: ,0207
rf freq span for Vi3a: ’W rf freq span for NASA: ’W
rf powsr (z tunes): ,67 rf powsr (v tune): ,37
MX2 range (dBm) x plane: ’67 Mx2 range (dBm) for y plane: ’107
x est. chromaticity: ,67 v e=st. chromaticity: ,47
Traces to average: ’207 Dividing line: ’W
Points for smoothing: ’117 Passes for smoothing: ’37

Feduced PO feedback gain: [

Tune change processing mods: ‘ & Smooth+Peakfind  Convelution Integral|

List of bad point numbers (space separated): ‘

Reverse tuns waveform: | # Do not reverse Revar5e|

# order 1
CALCULATE SETUP H VEA | bior 2nd ORDER
DO EXPERIMENT | CHROMATIC PROCESSING | 0 =0 | ~ order 2 T
SETUP V VS& -
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Tcl knobs for SR Tune

" Use File menu to configure the knobs to a different set of PVs

Making CA conne=ctions
.. .done=.
Use arrows to adjust knok in "gain" size ticks.

Frint | SaveAs.. | Email... | ExpandDialog..

Enok Controls| & Disakled ¢ Enabled E%
Knob:|E:Tunex Desc:|x—TunE 0.01/step (calibrated) b
< — | — = |foset:| O.000000 Gain:|l.ﬂﬂﬂﬂﬂﬂ J10 | *10 | Festore Gain | InfD...|
Knob:|E:Tuney Desc:|y—TunE 0.01/step (calibrated)
< — | — = |foset:| O.000000 Gain:|l.ﬂﬂﬂﬂﬂﬂ J10 | *10 | Festore Gain | InfD...|
A
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BSP-100 BPM Control Waveform Viewer

Scupe] RAI‘-‘I] Cummanltsw Statusl
S1aPj | S14P2 | 51aP3 | S14P4 |

Sample ] Planew Accumulator]

rn | Center +/- 1/2 turn | Center +/- 1/4 turn| Center +/- 1/8 turn| Plot |Updated from

<- | <-1/2 ‘ = 1/2—>‘ -> | Center +/- 2 turn| Center +/- 1 turn‘ Center +/- 1/2 turn| Center +/- 1/4 turn | Center +/- 1/8 turn‘ Plot|

Get Waveﬁarms] Read/Set commen presetsw Savew Load RAM]

Cutput dirsctory: daily || /tmp/150528-052931-27812sr0
pu ¥ mp

Foot name of file: monopuls=EPM

Index (incremented just before reading) : 'J—
Commsnt : updal:ﬁnmSR.hunchPBmE]|

Read waveform time: |ThL1 May 28 05:29:33 CDT 2015

Control of

| Arm | Get Waveforms | Read Waveforms from Fils ‘ Read Waveforms From SCR ||

sampling of bpms

U
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Conclusions and Comments

" Complex applications have been constructed using Tcl/Tk working with
EPICS and with SDDS and EPICS tools

" All this could have been done similarly with other scripting languages. |
find Tcl/Tk (espeically other's code) cleaner to read.

" Other labs have used MATLAB in the role of Tcl/Tk, and instead of using
SDDS toolkit, they have used MATLAB functions.
— SDDS extension is available in MATLAB, BTW.
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