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Brief Introduction to OAG

. Group of accelerator physicists and programmers formed in
1995 to “apply the lessons of commissioning to accelerator
operation.”

. We write high-level applications for physicists, engineers,
and operators, e.g.,

— Automated startup and shutdown
— Orbit correction and steering
— Accelerator experiments

. We manage the accelerator data logging systems and
configuration control systems.

. Much of the software we write Is generic and can be used In
any EPICS context.
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Outline

Brief introduction to Operations Analysis Group

Intended audience

What you'll learn

How to access the software

General features of OAG applications
. Accessing the accelerator data logs

. Performing data analysis

. Controlling things through EPICS

. Summary
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Intended Audience

We cater to a range of users

— Programmers in a variety of languages
— Those who want commandline tools

— Those who want an easy-to-use graphical user interface
(GUI)

Today, we'll concentrate the last type.

Underlying software Is the same.

Two later talks will concentrate on the details.

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004



A Few Detalls

. We build our applications out of two components

— Tcl/Tk: a scripting language that allows easily making
graphical user interfaces (GUISs).

— SDDS: a type of general data file and a toolkit of C
programs that work with such files.

. Almost all the screen-shots In this presentation are Tcl/Tk
GUIs.

. The data processing is done by SDDS tools hidden under the
Tcl/Tk layer

— SDDS Toolkit for data processing and display
— SDDS/EPICS Toolkit for EPICS-specific functions

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004



What You Can Learn from this Talk

. Types of applications that are available from OAG

. Features and usage of specific applications

— Detailed click-by-click guidance,
— Review of the interface, or

— Listing of major features.
. Important concepts for using OAG applications

— SDDS files and “meta-applications”
— Reusing data and programs

. How you can do even more with SDDS Toolkits

. How OAG software differs from similar EPICS clients

Operations Analysis Group Software for General Users M. Borland, OAG/AOD, August 24, 2004



Accessing the Software

. For AOD, ASD, and XFD staff with
access to a Sun workstation, access Is
via your workspace menu

Right-click on the background to
bring up the workspace menu

Click on “Accelerator Data”

Click on “OAGapps”

. Others can download from our website:
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Waorkspace Menu
] Menu

ocal Applications

PC Applications

| Web Applications

X Applications
Software Develu:::upment [
Notes [

Accelerator Data | Accelerator Data

Applications | Acis

Cards | Booster
Files | Laser
Folders 7| Leutl
Help “|Linac
Hosts " IOAGapps
Links | Par
| PCgun
| Storage-Ring
“|XFD Display
Log out...
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OAGapps Main Menu

Miscellanecous —>|

Genseric Controllers —}l

Generic applications for controlling — T p——— |
thingS in EPICS Eoutine Operations —:=-|

SE Data Review —}l

Storage Ring —}l

Applications for accessing the accelerator Soreus Sy L Y
da.ta. IOgS Storage Ring Physics _}l

Storage REing Power Supplies —}l
Storage Ring Bteering —}l
Storage Ring BPMs —}l
Btorage Ring BT Feedback —}l
Storage REing RF —}l
PAR > |
Booster —}l
Linac REoutine Operations —}l
Linac Physics Menu —}l
rf Gun —>|

Bave/Compare/Restore —}l

Data collection, review, and analysis = — e |
uti I ities Boftware development —> |

Physics —}l

Powsr Supply —}l

Close SubMenusl Killl
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A Typical OAG-Style Application

demoScript

Working. ..
Remember: double-right-click to bring up contexzt help J

Print| Sawe As. .. I Email. . . I Expand Dial

—_—
e ———————————————

N
Entryﬂnx\ Buttons \ Misc. \

Plain en 1:*5? wldget |I~'Iy entry

Entry w1r:1 itf file selection support: ﬂ'fhomefoxygenfEDRLEI%ID,-“myFile.sdds

support: ﬂ|£homefoxygenfBDRLéND;’myFi le.sdds
isable button: / o |3.1£11592E|
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Context-Help Feature

demoScript

14:48:35: Working...
14:48:36: Remember: double-right-click to bring up context help -J

/

Prj.ntl Save As. .. | Email. . . | Expand Dialog. .. |

Entr?Bn:ux\ Buttons \ Misc. \

Plain entrv widget: |My entry
Entrv widget with file selection support: EﬂfhomefoxygenfEORLENDImyFile.sdds

Entrvy widget with command support: :!ﬂfh me/oxvgen/ BORLAND /myFile. sdds

Entry widget with enablefdisable button: 3.14159

Context Help
This is a entry box with
command support.  You
can click on the
combo-boxz button to
bring up a selection of
commands and to select
files.
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demoScript

1d:23:14: Working...
14:23:15: Remember: double-right-click to B

Pr.i_ntl Sawe As. .. I Email. .. I Expand Dialog. .. I

Entr?Bn}:\ Buttons \ Misc. \

Flain entry widget:

Entry widget with file selection support: g’ home/oxygen/ BORLAND/myFile. sdds

Entry widget with command support: :!“fhomefoxygenfBDRL&NDfmyFile.sdds

Ent g ' ' o button.
Select File:

Filter:|£homefhelios5fEDRLENDEDagfappsfsrcftcltkappfoagappf*

Directories Files

A [ ||| 2Dg1ider Y
—

- ADTFilter

IBcreenData APECalibrateDCPS

CVa S APECalibratePS TR

. Common/ APSLinachiagConfig
O.solaris/ APEMWET

O.solaris—-sparc/ APSMeasureTunes
AbsorberWaterReview
AlarmProbabilityanalysis
AttendanceChecklist
Attendancelotification
BEPMHistWaveformietup
ECorrControl

||| BMagFFTMonitor

/|| ERampControl /

Selection:|fhomefheliosSfBORL&NDHDagfappsfsrcftcltkappfoagapp

DKI Filterl Cancel




The Command-Selection Feature Helps Link Applications

demoScript

14:23:14:

Working. ..

14:23:15: Remember: double-right-click to bring up context help .J

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
KRN EE RN A NN NN NN NN KRR AR NN NN NN N N R RN R KRR

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%&&%&%{
S S

/

Print.l Save As. .. I Email. . .

I Expand Dialog. .. I

EI‘LtIYBDK\ Buttons \ Misc. \

Plain entry widget:

Entry widget with file selection support:

Entry widget with command support:

Entry widget with snaklefdisable button:

My entry
r || home/oxygen,/ BORLAND /myFile. sdds
home/oxvgen/ BORLAND/ myFile. sdds
File Belect...

Select Recent...

sddsedit fhome/oxygen/BORLAND/myFile. sdds
gquickSDDEplot —dataFilelist Shome/ozygen/BORLAND/myFile.sdds
quickBDDSFit -filename fhome/oxyvgen/BORLAND/myFile.sdds
quicksDDSDSP -filename fhome/oxygen,/BORLAND/myFile.sdds
gquick8DDEStatistics —filename home/oxygen/BORLAND/myFile.=sdds
sddsExportData —dataFileList /home/oxygen/BORLAND/myFile.sdds
Zemacs Jhome/ozygen/BORLAND/myFile.sdds

dtpad Jhome/oxvygen/EBORLAND/myFile.sdds

sddsquery /fhome/oxygensBORLAND/myFile.sdds

sddsZstream -rows Shome/oxvgen/BORLAND/myFile.sdds

Custom command. ..

. Select file
. Select recently-used file
. Launch another application using given file
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Why All the Files?

. OAG applications require input and output filenames as
part of data processing

. Some feel this 1s Inconvenient or even bad software
design

. However, using files

— Lets user name and identify data and results

— Creates open-ended “meta-applications” out of many
small, simple applications

— Lets anyone add to the application suite

— Avoids getting trapped by software that doesn't do what
you want
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OAGapps

Miscel laneous OAGapps:Data logger resiew
Gensric Controllers —= Alarm logger review. .. |
I Data logger review - Monitor data review... |
REout ine Operations —}l PV Change Logger. .. |
SR Data Review —>| zlitch data review. .. |
Storage Ring —>| Eeview PEM Errcr and Activity Log... |
Storage Ring Knobs —}l Alarm probability analysis. .. |
Storage Ring Physics —}l Search alarm review... |
Storage Ring Power Supplies —}l Extended monitor data review... |
Storage Ring Steering —}l Data log comparison... |
Storage REing BPFMs —}l Search data review... |
Storage Ring RT Feedback —}l OPI data review... |
Storage Eing EF —>| Injector Beam Tims Review. .. |
PAR —>| Check data loggers... |
Booster —}l attic —}l
Linac Routine Operations —>| Close SubMenusl Killl
Linac Fhysics Menu —}l
rf Gun —}l
Save/Compare/Restore —}l

SDDE utilities

Boftware development

Physics

Fower Supply

Close SubMenus' Killl

T T
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Access archives of
accelerator-related data

-Review alarm history
-Review signal values

-Review history of
setpoint changes

-Review glitches

.FInd process variables In
the data loggers
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Alarm Logger Review

. The alarm logger review utility allows

— Reviewing alarms by subsystem and time period
— Finding alarm times, severity, and status

— Viewing related information (e.g., status bits)

— Histogramming alarm density

— Look for overlapping alarms

. We monitor alarms on 14k process variables

. Private alarm logs also supported
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Alarm Logging or ALH?

. ALH (ALarm Handler) is a GUI for alerting operators to
alarms

. ALH logs data, but
— Must have GUI open

— Not space efficient
— No analysis tools

. sddsalarmlog provides -

— Background logging

— Space-efficient format
— Sophisticated analysis and review tools
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wtarrm

Display File: (/tmp/

Linac alarms: minor

MPL Cn

2004/s3/14@0 - 2004/3/16@24
Controllams

Ll :RGZ:LFA: StatuscC
L1:RGZ2:QMl:3tatusCC
Ll1:BG2:gMd:3tatusCC
'REZ2:8C2:HZ:Statuscc
(RGZ:8C3:HZ:StatuscC
Ll:8CZ:HZ:2tatusCC
L1:8C3:HZ:8tatuscCC
L1:83C3:VL:StatuscC
WVP:C0l: controllerDG
WE:CO6: controllerDG
WVP:CO7:controllerDG
VEP:C0d: controllerDG

=
()
[ I S e e e Y S e e S TR

Indexing... 14:08:13
Processing done. 14:08:13
Counting alarms... 14:08:13

Plotting... 14:08:13

Print| Sawve As. .. Ermail. . . Expand Dialog. ..

Data

Booster # Linac MPS PAR 2R

e A

1t Mar 132

|_ s JC

alarms

SE-BFM SR-ETFE SRF Timing

System: TopUp ACIS runcControl SRDCPE-100Hz CZ Beacon Monitor Custom
Start Year/Month/Day/Hour:Minutes 2004 3 14 0
TODAY | —DaY | +DAY | -WEEE | +WEEE | -MONTH | +MONTH | —-Y¥EAR | +YEAR
End Year/Month/Dayv/Hour : Minutes 2004 3 1la 24
TODAY | —DAY | +DAY | -WEEE | +WEEE | -MONTH | +MONTH | -Y¥EAR | +YEAR
Directory:
Filename:
Filter:
Data filterineg
PY¥ name match: *
PY¥ name sxclude:
Severity: MaJTOR W MINOR INVALID NO_ATLARM all| Hone
Histogram control Count control Printout control
Bin size: |SDD| Threshold (counts): |0 Sort by: Hame # Time
unit: |4 seccnds hours days weeks gort by: |# Name Counts
Fixed scale: |# Yes No

HOUR HISTOGEAM | TIME HISTOGREAM | PV's HISTOGRAM | TOTAL COUNTS
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PEINTOUT

POWEER SUPPLY¥ TRIF | OVERLAP ANATYSIS ENABLE CLEAN UP
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“Monitor Data Review” Application

MonitorDataBeview

System tabs

I
Data group

Prj.ntl Save As. .. I Email. .. | Expand Dialog. ..

SR \ Booster \ Par \ Linac % Misc \

BTS Power Supplies o Bun Control
Beam Charge (Gun to PTE) ~ Weather
Beam Charge (LTP to SR) ~ injector IOCs

C& Diagnostics

Frontend EBEeamline

Liguid Nitrogen Distribution System
Mokbile MWZOD

Mobile MVZ00 Wid3

P2/Mag HZ0 Flow/Fres. Create

Power System
Process Water/air Temps Custom pIOtS
EF Gun

EF Test Btand
Radiation Monitors

Data group

selection \

Time-span
Date/Time Ranges of

selection S~
Starting datestime (year, month, day, hour

TODAY | -Day | +Da¥ | -WEEK | +WEEE |

< 00K

aerest

|2004 |8 [3

+MONTH | -YEZR |

ESEEIEB(:t F)rEE' Ending date/time (vear, mconth, day, ho : |2DD4
defined pIOtS TODAY | -Day | +Day | -wEER | +WEEf/ -MONTH | +MDNTME‘:.R | +YEAR |
PRESET PLOTS... | CUSTOM PLOTS... | quicksDDSplot... | EXPORT. Search for PVs... |
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Preset Plots Dialog

= =1

Layout Sparsing Misc. Lakel size

~ 1zl || % HNone _| Bame v scales. ~ hormal

w 1E2 ||+ 2 | v offset mode W T15%

w 133 ||ar 4 | Option owverride. | |+, +30%

~ 2%l ||+ B _| Beparate W Tid5%

W 4 22 ||\ 16 Device ~r thl%

PIOt mOdIerrS ‘ o 2H3 || 32 % H-windows Eepeat:

~ 3E3 ||\ B4 ~ B&W Postscript W Yes

o dzd || 128 ~ Color Postscoript | |4 Ho

o I3 Printer: |oagl

_| Use tksddsplot

Extra opticons:

Preset plots for Process Water/Air Temps

- z air T t [ lots)
Preset plot choices R T R
tutside Temp and Humidity

(select one or more) B | con anoa Temperature

Eoom A005 Temperature
Eoom A014 Temperature
Eocom Bl0Z Temperature
Room E105 Temperature
For example, select
- Eoom Bl1l1l Temperature
“Zone A”' Temperatures SR-02 Differential Pressure
SR-0Z Mizing/Bypass Valve
yy SR-02 Supply/Return Flow
(Sep pIOtS) SR-0Z Supply Temperature
SR-0Z Supply Pressure
BR-0Z Vacuum Skid Water Temperature
ER-0Z2 Vacuum Skid Valve Position
2R-04 Differential Pressure
8R-04 Mizing/Bypass Valve 7

LA

Filter option:

Zpply Filter | |

Accept All | |

Button to actually make plot ——% st coice | stow comana | pone ||
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A Typical “SDDS Plot”

Sectorl f27aneTemp [(F)

SectorS /6ZonaTemp (F)

MPL COuthoard Driver

Alr Temperoture

B/7 8/

1 14:47.41 2004

53 &/%

Tirme slarllng Sun Aup

Alr Temperature

AN

5/3  B/5  &/7 B/8

Tirng elarling Zun pAop 1 14:47:49 2054

)
oMo o
% o

o

-l -l -l
iyl
n o n

Sectord fdZoneTemp (F)
7
[}

N |
A
ol

i

L L
R
L LI I R ]

Sactnr? /BZonaTamp (F)
o
[}

sir Temperaiure

yon I
i \M\f /J a -

/7 8/9

1 144741 004

B/ 55

Tirme slorilng Sun fug

Air Termperalure

AW

8/3  B/5  B/7  8/3

Time slorling =Zun dpg 1 14:4%:41 2004
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] B
T File Edit Miew Go Bookmarks Tools  Mindow  Help
& - ’*@% i \3 %%, i I httpeddessenaps anl.gov/asd/oag/oaghome.shiml j @

i Back Forward Reload  Stop
fﬂHnme | wkBookmarks # 0AG home page ¢ Google o Shift Summary ¢ 45D Cperatins

.‘é] OP.G Task Manager: Welcome Operations Analysis Group - &dvan... |

Operations Analysis

Research

Operations Analysis Group

Accelerator Operations Division-——Argonne National Laboratory

71 g e e e

Mission Statement

The mission of OAG isto apply integrated capabilities and experience in accelerator physics, accelerator operation, accelerator simulation,
and high-level software to the operation, understanding, and enhancement of the Advanced Photon Source.

1. Development, maintenance, and application of software for highly-automated, highly-reliable accesrator operation, data collection,
diagnosis, and experimentation.

ot | e e o e et

2. Development, maintenance and application of software for accurate, imely simulation of APS accelerator systems.

3. Development and exploration through simulation and experiment of innovative ideas for accelerator enhancements to improve the
guality and reliability of beam delivered to users.

4. Integration of knowledge and understanding of the interplay of accelerator subsystems to provide reliable advice and decisionson —
accelerator operations and medifications.

Graphics Gallery

Photos of the APS bunch compressor.

First 6-day top-up run.

Current APS SDDS plots. (Link moved to Operations takb )
Storage ring current and lifetime. (Link moved to Operations tak )
APS RF Gun Beam and Electromagnetic Field Simulation

hd
u’ga_ El B~ 2] | Document: Done (1.848 secs) | |=@=|<I'E|[ﬁ“||
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i b [

‘é| OAG MMaonitor Data Review for the W

Data Review

Data groups available on the OAG web site:

Sk RF
SR Abhsorber H2O
SE Vacuum

SE chamber temps

SR DCPS: corectorsidipole

SR DCPS: corectorsidipole fextensive)

REun Control
SR EPMs

SRk Ave. EPMs
SR EFLD

SR Synch. Light hdon.

SR Hydrostatic Level

SR DCPES: comectors/dipole (100 Hz stats)

SR Switchgear

SR DCPS: gquadsidipaole

SR DCPE: quadsddipale (extensgive)

SR DCPE: quadssdipale (100 HE stats)

SR Injection

SE Feedback Status

SE Feedback Corrector Emars

Eram Chame (Gun to PTE)

Linac BF Top Up

ETE Power Supplies

Booszter Pulsed Power Supplies

Linac Modulators

Linac Modulators Top Up

Booster Yacuum
Booster BF

Booster Ramp Param

Booster Injection

PARAET “Wacuum

PAR/ET DT Power Supplies

Linac Disg

Linac Disg Top Up

Linac Switch Gear
Linac Test Stand
Linac YWwater

EF Gun

FPAR Pulsed Power Supplies

EF Test Stand

SR Pulsed Power Supplies

Radiation Monitors

Process YWater / Air Temps >

Power System

PSitag H2O Flow/Pras.

SR Themmocouples

SR Source Parameters

1D data
Bt data
Frontend & PSS

Eeam Chame (LTF 1o SK)

PAR RF1
PAR RF12
Linac Wacuum

Linac Power Supplies

Linac Power Supplies Top Up

Injector 1OCs

SR 10Cs

kAohile MY200

kAohile MY200 Yidd

CA Diagnostics

Linac BF

wigather

Wyiorkstation data loggers:

Arigl Chariz  |Demeter [11E

Aremus |Chiron  |Echo | Medusa

Phoeni
Brahms | Chopin Helios i

Rawvel

PY narme: aearch |

e £ A 2 ES) | Document: Done (1.02 secs)

Al
o
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5 J|
o [T
= OAG MMaonitor Data Review for the W b4
Data Group Preset Plat Control Mame / Readls=ck Mame T
* Process Water / Air Temps || Zone Air Temperstures (sep plots) & 16 : 2004 ZoneTempal /' G:AHU:RoomAQ04Tenp &
Zonhe Alr Termperstures l:'] [:I|Dt:l .J G: :ﬁUDSZDnETEIﬂPﬂl r G:M:RDDMUUSTemp
: e G: :A014ZoneTempii 4 G:AHU: RoomA0l4Tenp
IOuti:de Temp and Hurnidity G: :B10Z2ZoneTemnpali J G:AHU:RoomBl02Temp
LB Fouse G: :B105EZoneTemphi # G:AHU:RoomBl05Temnp
Room A004 Temperature G :B107ZaneTemphi / G:BHU:RoomBE107Tenp
Room AQ05 Temperature G- :BE111ZoneTemphi R :
Room 4014 Temperature G :FPSOSTAL
Room B102 Temperature
Room E105 Temperature
Room E107 Temperature
Room E111 Temperature :
SR-02 Differential Pressure y2
SRE-02 Mixing/Bypass Valve 1
SR - 02 Suply/Retum Flow 0 AHUS05Co LunnD SEMOFPE (66 Te
SR_[E S I T t N N N 0 LN E]TI.P
SR-07 SEDDIY F’?‘erggig ure G: :FPS06TAL F G:AHUS05ColumnS0TDEFPS 06 T Temnp
SR_0B YA S aster T ) G :AHU :FPS066A1 / B:BHUS05Colunnd 3IDFPE06ETenp
acuum Skl er lermperature G:AHU:FES069A1 / G:AHUS0SColumnd1TDIFES06ITenp /
SE-02 vacuum Skid Valve Position
SE-M4 Differential Pressure
» SR-04 Mixing/Bypass Valve £
Piot | >
By —"
Year tonth | Day Hour
Starting datefime: |2|:||:|.4 | | 8 7 |1 | ||j =
Ending datestime: |2|:||:|4 | | 8 = |}' = |24 |
Piot |
Plat Options
Size: INnrmaI =
Background Color, IWhne j
Lanyout: |1x1 j
Label size: INDrmal j
Sparsing: INDI"IE |
Miscellaneous: | [ same ¥ zcales
™ affset mode
rSeparate
|_Opti|:|n overtide
Extra Options: |
& £l A& <2 [E& | Document Done (2018 secs) =¢D=[§“

Operations Analysis Group Software for General Users

M. Borland, OAG/AQOD, August 24, 2004



TR | SRR e | SRR |

& [ed DaG Monitor Data Review for the W..

S T — ] Sumamoere
75.0| |
74.51 I
74.0L i
7500 i
75,00 i
7200 | i
72.0| | _
71.oL i
8/2  8/4 8/6 8/8
Time starting Sat Jul 31 12:36:18 2004
Tue Aug 24 10:07:12 CDT 2004
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Exporting Data

In this case, “sddsExportData” is launched from the data review
application to allow exporting the selected data.

Data from Process Water/air Temps loggetr.

B data files passed by parent. J
/

Prj_ntl Sawve As. .. | Email. . . | Expand Dialog. .. |

Input File Operations

Include coclunns: ITime,*Zoneﬂ

Exclude columns: |

SCAN FILE(s) | FasT scan |

Cutput File Operations

Time filter: & Yes .- No
Start (Y¥/M/D/H): |2DDd |B |2 |D
End (¥/M/D/H) : |2004 |B |9 |24

Sparsing: [# 1 - 2 - 4 - 8 - 10 - 32

Cutput type | % BDDE .. Text ., Plain spreadsheet .. CBV spreadsheset ., Old-style CEV

Filename or email address: > =

Export | Email
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Exporting Data

Data from Process Water/air Temps loggetr.

B data files passed by parent. J
/

Prj_ntl Sawve As. .. | Email. . . | Expand Dialog. .. |

Input File Operctis--

Include columns: |Time, *ZEone#| — - _J
Exclude columns: Export Selecticon List

SCAN FILE(s) | FasT scan |\ G:PW:Sectorl/ZEZoneTemp Al
MFi le Ope ||G:PW:Bectorll/l2ZoneTemp
Time filter: * Yes L No \ G:PW:Bectorl3/ldEoneTemp
- T ; - G:PW:Bectorld/leEoneTemp
' G:EPW:SectorlV/18ZoneTamp
End  (Y¥/M/D/H): 2004 78 E 24 G:PW:Sectorl3/20E8cneTemp
Sparsing: |[# 1 « 2 « 4 « 8 « 16 . 32 G:PW:Sectoril /2iEoneTaemp
Cmtput type|# BDDE .. Text ., Plain spreadsheet .. CEV spre G P SectarEH!EdEGneTemp
i1 7 oad G:PW:SectorZi/ZoZoneTemp

o F
FoshElE oF Sfall sderess G:PW:SectordV/Z0EoneTaemp &
J| Export | Emaii | G:PW:Sector2d/30ZoneTemp =1
' G:EW: Sectori/dZoneTemp

G:PW:Sectordl /3ZEoneTemp
- G:PW:Sectorii/3dEoneTaemp

The air temperatures for G:PW:Sectordi/S6ZoneTemp f

all zones were selected. [eese] |
Close Clear | Accept | select all |
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Exporting Data

Scanning Jhome/helics/cagData/monitoring/processWater/processWater—-2004-222
-080%9.g=

Combining and sorting.

21 items chosen for ezport.

Pri‘ntl Sawe As. .. | Email. .. | Expand Dialog. .. |

4
/

Input File Operaticns

Inzlude columns: |Time,*zﬁne*

Exclude columns: |

SCAN FILE(s) | FAST scan |

Time filter: # Yes - No

Start (¥Y/M/D/H): |2DD4 |B

End LY/ MADSH)

Sparsing: |[# 1 .- 2 d . 8 - 16 -, 32

Cutput typs|# 8 - Text -, Plain spreadsheet -, CBYV spreadshest ., Old-style CEV

Fi ame or email address: |fhomefoxygenfEDRLENszoneTemp.sddﬂ

Export

Email' 4//}'

|4 =]

N 7
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Working with Exported Data

-0809.0001 i
Combining and sorting. S

21 items chosen for export.

Data exported.

Prj_ntl Sawe As. .. | Email. . . | Expand Dialag. . . |

Input File Operatiocons

Include oolumns: |Time,*Zone*

Exclude columns: |

SCAN FILE(s) | FAST scan |

Cutput File Operations

Time filter: M’-Yes N No|
Start (§/M/D/H): 2004 |[8 2 0 ‘
End  (¥/M/D/H): 2004 |8 E 24

sparsing: |¢1v2vavav15v32|

Output type|¢>SDDS wr Text -, Plain spreadsheet - CBYV spreadshest -, 0ld-stvle CBV

Filename or email address: |fhomefoxygenfBORLéNDfzoneTemp.sdds
File Eelect...

Exportl Emaill
Select Becent...

sddsedit shome/oxygen/BORLAND/zoneTemp. sdds
quickBDDEplot —dataFilelist Jhome/oxygen/BOELAND/ zoneTemp . sdds
cquicks el s =

quick3DDSDEPR —filename ShomesoxygensBORLAND/ zoneTemp. sdds j>

iatd —filenams Jhome/oxvgen/BORT AN o om - =
sddsExportData —dataFileList Ahome/ozygen/BORLAND/zoneTemp . sdds
zemacs Jhomesoxygen/BORLAND/ zoneTemp . sdds

dtpad /fhome/oxvgen/BORLAND zoneTemp . sdds
sddsquery Shome/oxvgen,/BORLAND zoneTemp . sdds

gddsZstream -rows fhomeloxygen/BORLAND/zoneTemp.sdds
Custom command. ..
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Miscellanecus

Generic Controllers —}l
Data logger review —>|
Eoutine Operations —>|
SR Data Review —}l

Storage Ring

Storage Ring

Enchs

Storage Ring

Physics

Btorage Ring

Power Bupplies

Storage Ring

Eteering

Btorage Ring

BPMs

Btorage Ring

RT Feedback

OAGapps:SDDS utilities

Duick Monitor...

ouick Waveform Monitor. ..

Experiment Designer. ..

Cuick Experiment. ..

puick sddsplot...

puick BDDS fitting. ..

puick SDDE DSFP. ..

Juick SDDE Statistics. ..

Edit 2008 file...

Export SLDE data. ..

Conveaert text file...

puick Response Matrixz Measurement. ..

Fower Supply

Close SubMenusl Killl |

Close SukMsanus Killl |

storage Ring RF _}l ouick Controllaw. ..
B _}l Compute Inverse Response Matriz. ..
Booster —}|
Linace Routine Operaticons —>| SDDS 3D Plotter. . .
Linac Fhysics Menu _}l SDDS Image Reviewsr. ..
rf Gun _}l Attic
Sawve/Compare/Restore —}l
I BDDS utilities —}I
Software development —}l
Physics —>|

Operations Analysis Group Software for General Users

“Quick” Interfaces to
basic SDDS capabilities

.Graphics
Fitting

.Digital signal
processing

Statistical analyses
Edit
-Export/import
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“quick SDDS DSP”: Digital Signal Processing

Input file preset by

export applica‘[ion \Filename: | home /oxygen/ BORLAND/ zoneTemp . sdds hd!

Select independent

—

and dependent
variables

SpeCify Output | output file:

Sparse data interwval: 1

file and
processing
parameters

Do the analysis

neTemp, &: PW: Sector3l /32ZocneTemp, G: PW: Sector33/3dZoneTemp, G: PW: Sec
tor3ih/dbioneTemp, G:PW:Bector3d’/382cneTemp, G: PW: Bectoriy/d0ZoneTem
p  Jhome/oxyvgen/BORLAND/ zoneTemp. fft —-truncate -window=hanning -=
uppressiverage _J

{

Pr.i.ntl Save Az, .. I Email. .. I Expand Dialog. .. I

FFT‘\ NAFF \ TDFilter \ FOFilter \

Variables

Independent wvariable: |Time Select... |

Conversion: |-, none -, minutes - hours 4 davs

Dependent wvariables: |G:PW:SectorleEoneTemp,G:PW:Se Select... |

Truncate or pad? % Truncate ., Pad .- Neither

Jhome/oxvygen/BORLAND zoneTemp . ££t| -

Window: |4 Hanning .- Welch .. Parzen -, None

Plot style:

_%*, Eun | Redisplay |

Miscellaneous: | _| Normalize W Suppressiverage _| FullCutput _j PEDOutput

-~ Lin-Log 4% Log-Log -, Log-Lin

and display results—
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Example of FFT Results

MPL Cutboard Driver

File Navigate (Options

Plot 5 of 20

(2

—
Lo
T
O
&
|_
QL
=
o
Pl
()
T
e
L
o
——r
o
a1
L
=
[
o
—
Lo
L

01 : 10 100
f (1 /day)
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More DSP: NAFF

2HUS1BColumnl 6 7BM3I0FPL2d9Temp, G 2HUS1 8 Columnl 6V IDISFPLES] Temp, G &
HUS1GColumnl 66BMISFPLZ02Temp —terminatefearch=frequencies=1 —-trun
cate —-pipe | sddsprocess -pipe=in Jhome/oxygenll/BORLAND/ AHUTemp .
naff -convertUnits=column,*FPhase*,deg, ,57.25957795130825323

Prj.ntl Save As. .. | Email. .. | Expand Dialog. .. |

FFT % NAFF ‘\ TDFilter \ FOFilter \

TO make |t more Filename: |fhomefoxygenfEDRL&NDE&HUT&IInp.sdds bt

interesting, look e

at a” 172 AHU Independent wvariable: |Time Qelent . ..
Conversicon: |- none ., minutes . hours # days

temperatures for -

the experimental

Dependent wvariables: IG:EHUEDSCDILII’[]I]EQIDBFPSDETTEIHP,' SBelect... |

h ” cutput file: |[/home/oxygenll/BORLAND/2HUTemp.naff hd|
altl. Frequencies: 1
Truncate: |4 Yes -, No

Presentation: |-, Straight 4 Compact

-~ alphanumeric . Frequency - 2mplitude

Sort (compact presentation): . o
-~ Phase # Significance

Copy. .. | Eun | Fedisplavy |
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NéFF Reveals a Wealth of Information
=

Periods cluster
near 1 day with
up to 1.7 deg
amplitude

. MpLOuwboadDver [T

| Phases

cluster near
100 degrees

&

Amplitude fF}
Fhaze {deq)

&

| |
1.2 2.0 2.8 2.0 3.5 40

cobe1.001.53 2.0 2.5 20 25 4.0
Frequency (1 /day)

Diurnal effect
accounts for
10~80% of
variation

significance
20
Fa

QO OB 101520 25 3.0 35 4.0 : 1 :O I :u
Frequency (1 /day) Armplitude (F)
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“quick SDDS Statistics”

quickSDDSStatistics

. Histograms

° StatIStICS 13:47:38: sddsmultihist -expand=0.001 -separate -sides —columns=F
. requency, Phase, 2mplitude, Significance Shome/oxyvgenl(/BORLAND/ 2HUT
emp.naff.ocmpot Shome/oxygenld/BORLAND/ 2HUTemp . naff. cmpot . hist -ki
computation sup; |
i . /
o Outl Ier anaIySIS Printl Save AS. .. I Email. .. I Expand Dialog. .. I

. Correlation Histu:uqra.m\ Correlate \ Statistics \ futlier \

anaIySIS Filename: |/home/oxygenl(/BORLAND/AHUTemp . naff.cmpot

/ Variakles

Data wariables: |Frequency,Phase,Amplitude,Sign Belect... |

InPUt for hIStOgram Output file: |fhomefoxygen1D,-"BORLE-.NDHE-.HUTemp.naff.cmpct.hist
IS the output from Number of bins:

NAFF analysis. gize of bins:

Lower limit:

Upper limit:

Plot layout: |-, 1zl -, 122 -, 221 % 222 ., 222 -, 323 - dxd . 525 - 6X6|

The idea of using
one program'’s

output as another
program’s input Copy... | Run| Redisplay
Is central to SDDS.
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Sample Histogram Results

= MLowboadDrve |||

[N

FrequencyFrequency

L .|| ........ |
c.eCE1.01.520252303540
Frequency (1 /day)

AmplitudeFrequency

L
05 1.0

T 5
Amplitude (F)

P —
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PhaseFrequency

Significancefrequency

Ln

Q

{0 N

120100 -50 © 50 106 150
FPhase (deg)

N o+ I A )]

0202040350607 0808
Significance
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Searching for Correlations

—wyithOnly=OutsidelirTemp -pipe=out | sddsprocess —pipe "-define
=xolumn, AbsCC, CorrelationCoefficient akbs" -match=col, CorrelatellNa
me=CorrelateiZlName,! | sddssort —pipe=in /Jhome/oxygenl(/BORLAND/ AH
UTemp.sdds. cor —column=2bsCC,decreasing

Prj_ntl Save As. .. | Email. . . | Expand Dialog. .. |

Histngra.m""- Correlate \'\ Statistics \ outlier \

Filename: |fhomefoxygen1 0/BORLAND/ 2HUTemp . sdds |

Search for variables
Correlatlons Independent wvarjglhl.ap: |Duts idezirTemp gelect . . . |

With OutS|de _— Dependent variables: G:2HUS05ColumnB9IDBFPS057Temp,! Select. .. |

a”- temperatu re Cutput file: |fhomefoxygen1DfBDRLéNDféHUTemp.sdds.c-:-r |

Rank—-order correlation: |4 Yez - No

Remove cutliers: |.. Yes # HNo

Dither amount for scatter plots: |III.EIIII5 |

Correlation limit for scatter plots: |EI.5

Make 2D Histograms: .. Yes # No

Copy. .. | Eun | Fedisplavy |

Operations Analysis Group Software for General Users M. Borland, OAG/AQOD, August 24, 2004



Correlation Analysis: Experimental Hall
Temps. with Outside Air Temp.

—

Frintout for 8DDS file /home/oxygenl(/BORLAND/2ZHUTemp.s=sdds. cor

Corr. Cosf .

:AHUS14Columnl d6BM-28FES1 88 Temp .
PAHUS1 VColumnl 60 ID3EFPSE54Temp .
P AHUS1 3Columnl 39BMEGFPSL VA Temp .
AHUSOTColumnl 02101 3FPS082Temp .
:AHUS1AColumnl 42 IDEZEFES182Temp .
P AHUS09Columnl 16 ID1ISFPS1 L Y Temp .
AHUS08Columnl 10BM1 6FPS51 04 Temp .
:AHUS1 3Columnl 41 IDESFES180Temp .
:AHUS11 Columnl 28 IDZZFES1d6Temp .
P AHUSO8Columnl 10BM1I6FPS1 03 Temp .
.OutsidesirTemp
:AHUS16Columnl S6ID31FRSZ21 8Temp .
P AHUS1 3Columnl A0 IDESFRPSL Va2 Temp .
P AHUS1 3Columnl 39 IDESFPSLT5Temp .
:AHUS1 3Columnl A0IDZ5FP51 71 Temp .
:AHUS1 3Columnl 38 IDEZ5FES1 V6 Temp .
P AHUS1 5Columnl S2BM30FPSE01 Temp .
PAHUS1AColumnl A3BMETFPSL 96 Temp .
:AHUS1 TColumnl 60BM33FPS233Temp .
:AHUS1 3Columnl A0 IDZ6FES1 V3 Temp .
PAHUS10Columnl 19BM1I 9FPS1 35 Temp .
PAHUS1 1 Columnl 25BMELFPSL 54 Temp .
.OutsidedirTemp
:AHUS14Columnl 44 IDEYFES180Temp .
P AHUS09Columnl 1 3BMI TFPS1 21 Temp .
:AHUS1dColumnl 43 IDZ6FPS1 84 Temp .
:AHUS14Columnl 44 IDEZGFES1 93 Temp .
:AHUS1 3Columnl 39 IDZ5FES1 81 Temp .
G AHUSOGColumn 38 EML ZFPS07ETamp .
:AHUSO9Columnl 1 3BM1 TFPS1 26 Temp .
:AHUS1 5Columnl SOIDESFESZ203Temp .
PAHUS1AColumnl A5 IDETFRPS195Temp .
PAHUS1 1 Columnl 28 IDE1FPS1A53Tempe .
.OutsidesirTemp
G:AHUSO0GColunm 36 ID1I1FES0Y{ Temp .

02
.10l
.B93
.B93
.691
.691
.BE7
B84
.BE82
. 680
.B7h6
.B73
.B55
.B57

o s v w1 |
-1
=
=

Close Print

Corr.2ignif.

Print...

o e s e e e e e e e o o e o e e

.0oo
.ooo
.ooo

.ooo
.0oo
.0oo
.0oo
.0oa
.0oo
.0oo
.ooo
.0oa
.0oo
.ooo
.ooo
.0oa
.0oao

Export tezt...

G262 G2 G2 G2 IZTJETJLTJIZTJIZTJQﬂﬁﬁﬂﬁﬁﬁﬂﬂﬁﬁﬂﬁﬁﬁﬂﬁﬂ@ﬂﬁﬁ

Email...

CorrelatePair

:2HUS1 SColumnl S2BM30FPS 202 Temp

:AHUSOBColumnl 06 ID1AFP51 08 Temp

:2HUS16Columnl S6ID31FPS21 T Temp

Export SDD3. ..

CutsidedirTemp
OutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
OutsidedirTemp
OutsidedirTemp
CutsidedirTemp
CutsidedirTemp
OutsidelirTemp

CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
OutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
OutsidedirTemp
CutsidedirTemp

CutsidedirTemp
OutsidelirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
CutsidedirTemp
OutsidedirTemp
CutsidedirTemp

CutsidedirTemp

Operations Analysis Group Software for General Users

M. Borland, OAG/AOD, August 24, 2004




Correlatlon Scatter Plot Example

MPL Outboard Driver s

LX) .
AARR " o e P AT R

SO

T
L
i

O
:
|_
=
=T
ab
2
(2
=
-

cO

JZ2.4 726 VI8 730 Y32 J34 A6 VEe 740

G:AHUST 4Column1 46BMZ8FP 51 88Temp (F)

Corr, Coefl 0.81 8¢ Signif.: C
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Statistics Computation

rameter,OriginalPage | sddscollect —nowarning -pipe —oollect=suff

ix=Mean -collect=suffiz=Median -collect=suffixz=3tDev —-collect=suf
fiz=DEange |

sddssort -pipe=in Jhome/oxygenl0/BORLAND/ 2HUTamp . sdd
g.stat —-column=REootname,decreasing

Prj_ntl Sawve As. .. | Email. .. | Expand Dialog. .. |

Histu:ugra.m\ Correlate ' Statistics \ Outlier \

Filename: |fhomefoxygen1DIEORLENDIEHUTemp.sdds

hdl
YVariables
Data variables:|G:éHUEDEColumnBBIDBFPEDE?Temp,I Select...l
output file: |fhomef@xygen1DfBORLéNDféHUTemp.sddsLstat |zj

W Mean W Median W Standard Deviation
Compute: ; . ;
ol Sigma W Juartile Range | Decile Eangs

# MName ., Mean -, Median

Sort by: |- Standard Deviation ., Sigma -, Quartile Range
~ Decile Rangs
Copy...l Runl Redisplay
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Statistics Results

I Display File: Statistics for /home/oxygenl O/BORLAND/AHUTemp.sdds (/tmp/040811-122550-40%borland1)

Frintcut for 20DS file Shome/oxvagenl(/BORLAND/2HUTemp.sdds.stat
Data Mean Median StDey QRange Units
F F F F
outsidedirTemp T4.6002 T3.6877 8.66182 12.3464 F
F:AHUS1 3Columnl 38 IDZ4FPS1 V0T emp 145,361 149,083 3.15517 2.45618 F
G:AHUS1 3Columnl 38 ID2Z4FPS1 69T amp 136.9568 137.142 1.87958 1.92712 F
F:AHUS11Columnl 29TID21 FPS1 52 Temp 81.1791 80.95959 1.12983 1.62488 F
F:AHUS1 3Columnl A0IDZ5FPS1 V1 Temp 71.18 71.0896 1.10392 0.642395 F
F:AHUS10Columnll 9EM1 9FPS1 40T emp Ta.04%24 T6.3799 0.994822 1.668266 F
F:AHUS10Columnl 22TI01 9FPS1 30T emp T7.2784 T7.3624 0.9560Z8 0.869141 F
G:AHUS06Co lumn Y94 EML 1 FPSOS0T emp TZ.8609%2 TZ2.8389 0.8433%21 1.20923 F
G:AHUS06Co lumn89 ID1 ZFPS0T7STemp 71.36853 71.5431 0.837735 0.9582433 F
G:AHUSO06CS lumnY6ID1 0FPS0G1 Temp T2.9772 TZ2.7523 0.7995Z26 1.54932 F
G:AHUS05Column 90 IDSFPS064 Temp TZ.7389 TZ2.5255 0.786343 1.05798 F
G:AHUS06CS lumnS5EML 1 FPSOTST emp TZ2.7368 TZ2.8011 0.780342 1.20911 F
G:AHUS05Column 90 IDSFPS065Temp T3.4221 T3.2057 0.7801593 1.09583 F
G:AHUSO05CS lumnS2EM1 DFPS061 Temp TZ2.81759 TZ2.4878 0.755631 1.17133 F
G:AHUS05Column3SEMSFPS066 T emp T2.51%21 TZ2.2988 0.724438 1.0Z0Z6 F
G:&HUS51 3Columnl 39EM26FP51 Td Tamp 73.3495 73.350% 0.72085%%9 1.05804 F
G:&HUS07Columnl 04EML AFPS08S T amp 72.894% T2.8279 0.720211 1.02032 F
G:AHUS08Co1lumnl 1 0ID1 SFP51 02 Tamp 73.4295 73.281%2 0.70976d 1.05804 F
G:AHUS05Co lumn 9 2EM1I OFP5062 T emp T3.719 73.5458 0.70514 1.05811 F
G:&HU51 3Columnl 40 ID26FP51 73 Tamp 72.3504 T2.3744 0.704459% 0.755737 F
G:&HU511Columnl 25 ID20FP51 41 Tamp 71.4532 T1.203 0.702085 0.944702 F
G:&HU511Columnl 26 ID2Z20FP51 42 Tamp 73.26592 73.2057 0.693935 1.20923 F
F:AHUS1 1 Columnl 25BM21 FPS1 49T emp T2.6193 T2.5255 D.673863 0D.944641 F
G:AHUS1AColumnl 42 TD26FPS1 92 Temp T2.7267 T2.6767 D.615535 1.13361 F
G:AHUS06CS lumn96 IDI 1 FRPSOYSTemp 73,7232 73.5836 0.613833 0D.982544 F
&:AHUS09Columnll SEM13FPS1 1 8T emp 73.5204 73,4325 0.601155 — =
G:BHUS05Co1umn90 IDIFP5063Temp 72.3857 72.2988 0.580747 Context Help
F:AHUS18Columnl 68 ID3SFPS24ATamp T3.7625 73.5836 0.575005 : : :
G:AHUS513Columnl 38 ID25FD51 76Temp 72.2851 72.2988 Doessn  [e e e
G:2HUS513Columnl39ID25FP51 75T emp 73.0856 73.1301 0.563497 | L335 “The “sigma" walue is the
G:2AHUS511Columnl24BM21FP5150Temp 71.9982 71.8454 0.550164 f 250 o ra The mean . Tne
G:AHU506CO lumn98EML 2FP5076 Temp 72.7235 72.6389 0.558715 | Vopanger and "DRangeh are
G:2AHU513Column1d0ID25FP5172Temp 71.8758 71.8076 0.55239 |, 5o i ively, the quartile and
G:2HUS513Columnl37EM25FP5177Temp 72.8068 72,79 0.534591 | 4ooR R nges, which contain
G: AHUS05Columm 39 IDSFPS05T Temp T3.2572 73.1679 0.5344386 respectively Cihe el s SE
F:AHUSO08Co lumnl 08 ID1 SFPS1 06 Temp TZ2.4288 TZ.2988 0.52788 ci 805 e he cleibe
G:AHUS1 3Columnl 39 IDZ4FPS1 V9 Temp T1.7383 71.68943 0.526587 :
G AHUSO0T7Columnl 02 ID1 3FPS091 Temp TZ.9825 T73.0546 0.5Z60d66 |
G AHUS09Co1lumnl 14 ID1 VFPS119Temp TZ2.4345 TZ2.3744 0.5239383
G AHUSO0TColumnl 02 ID1 SFPS09ET emp 71.803 T1.7693 0.521031 :
G AHUSO8Co lumnl 1 0EM1 6FPS1 04T emp TZ2.9601%2 T2.9759 0.510Z55 O.793457 F
Print | Print. .. | Export text... | Email. .. | Export BDDS. ..
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Miscellanecus

Generic Controllers

Data logger review

Eoutine Operations

SE Data Review —}l
Storage Eing —}l
Btorage Ring Enchs —}l
Storage Ring Fhysics —}l
Storage Eing Power Supplies —>|
Storage Ring Steering —}l
Storage Eing BPMs —>|
Btorage Ring RT Feedback —}l
Storage Eing REF —}l
PAR > |
Booster —}|
Linace Routine Operaticons —>|
Linac Physics Menu —>|
rf Gun —}l
Save/Compare/Restore —}l

OAGapps:SDDS utilities

Duick Monitor...

ouick Waveform Monitor. ..

Experiment Designer. ..

puick Experiment. ..

“Quick” Interfaces to
basic SDDS capabilities

puick sddsplot...

puick BDDS fitting. ..

puick SDDE DSFP. ..

Juick SDDE Statistics. ..

.Data collection

Edit 2008 file...

Export SLDE data. ..

|
|
|
|
I
Convert text file... : .Expe“ment execunon
|
|
|
|
|

Duick Controllaw. ..

Compute Inverse Response Matriz. ..

puick Response Matrixz Measurement. ..

S0DS 3D Plotter. ..

B0ODS Image Reviewer. ..

Attiec —=

Close SubMenusl Killl |

SDDS utilities

Software development

Physics

Fower Supply

Close SubMenusl Killl
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Data Collection

. quickMonitor
— Interface to basic features of the program sddsmonitor
— Time-interval-based data collection

. quickWaveformMonitor
— Interface to basic features of the program sddswmonitor

— Time-interval-based collection of waveforms and scalar
values

. For more sophisticated applications, one can use
commandline SDDS tools...
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SDDS Data Collection Capabilities

. Capabilities include

— Time series logging of values and statistics

— Glitch-, alarm-, or trigger-initiated logging with pre- and
post-event samples

— Synchronous and quasi-synchronous logging
— Logging of changes to values
— Alarm logging with related data capture

. Input files for these programs are largely identical

. All APS accelerator data logging uses these tools

. See our web site or later talks for more...
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quickMonitor

Press ADD to enf
Loaded configurd
Searching. ..
Funning. ... (stakl
rrint| save As...| Email...| Expand Dialng.l
DHJEE' MEﬁﬂl B name:|mdb:EM1:setCurrentC B readback:|mdb:EM1:setCurrentC :E
DHJEE' MEﬁRl B name:lmdb:CMl:intensityM B readback:|mdb:CM1:intensityM
DHJEE' MEﬁﬂl B name:|mdb:FC1:intensityM B readback:|mdb:FCl:intensityM
DHJEE' MEﬁﬂl BY name:|mdb:FC2:intensityM BY readback:|mdb:FC2:intensityM
DHJEE' MEﬁﬂl B name:|mdb:GV1:positionM B readback:|mdb:GV1:positionM
DHJEE' MEﬁﬂl b5 name:|mdb:H1:setCurrentC b5 readback:|mdb:H1:setCurrentC
entC P readback:|mdb:H2:setCurrentC
entC B readback:|mdb:H3:5etCurrentC
entC B readback:|mdb:Hd:setCurrentC
entC B readback:|mdb:H5:setCurrentC £
|D.5
|1EDD
:ﬂfhomefoxygenfEDRLéNva1inacfmonitorDataDl.sddsl |
1 RUN| NEW...| CLEAR ALL | SAVE CONFIG... | LOAD CONFIG...| NAME CAPTURE... | I
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¥-Position (mm)Y-Position (mm)-

Electron LIMAC Eeam Position

Cathode s

Press ADD to enter more PV names for monitoring

f
Printl Save Hs...l Email...l Expand Dialog...l
A
DELETEl E:LEE:Rl PV name: ([mdk:FCl:intensityM BV readback: _

mn

BMl Current
Control

aop |

Interval (s): |1
Steps: |100
output file: |
7 RUN HEW. .. | CLEZR ALL | SAVE CONFIG. .. LOAD CONFIG. .. NAME CAPTURE. ..
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quickMonitor Run Dialog

— - |1
sddsmonitor /tmp/U40823-120225-22570borlandl /home/oxygen/BORLAND/v1linac/monitorDatall.sdds [
—erase —-interval=0.5,s -steps=1200 —verbose -getunits=force

Btep 0. Reading devices at 0.02Z0153 seconds.

Flushing data

Step 1. Reading devices at 0.5206%95 seconds.

Flushing data

Btep Z. Reading devices at 1.0Z07608 seconds.

Flushing data

Btep 3. Reading devices at 1.520691 seconds.

Flushing data

Step 4. Reading devices at Z.02Z0%31 seconds.

Flushing data

Step 5. Reading devices at Z.5Z06%d seconds.

Flushing data —

£
Plot fhomefoxygenfEORLéNvalinacfmﬁnitorDataDI.sdds||J Log plot|| Separate plots||) Same scale|
' Cancel | Abort | Print | Email... Save As... |
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quickMonitor or StripTool?

. StripTool is a popular EPICS client for time-series
sampling

— Convenient interface

— Scrolling plots of the data
. Use StripTool when

— ~5 channels or less

— Primary interest is seeing the data

— Note: StripTool can dump SDDS data
. Use quickMonitor when

— More than ~5 channels

— Primary interest is analyzing the data

— quickSDDSplot can perform “movie” plots of updating
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Homework: Analyse the Vlinac* Simulation

— =
Intensity (mA) X-Position (mm)Y-Position (mm) RESET
Electron LIMAC Beam Position
20 20
15 15
in 10
Cathode s ®
Temperature o ‘o
155.4 } z : : !
200.0 = -
Cloze I
Tezired Range Beam On 11! _ = FC2
Hi w1 Hz2-\2 B _&I H33 Heat 4 HES Cit s _ =
e | | T g | | | | wA [ Trend Dlsplag|
: CHL FH1 iz PHZ PH4 FHE e
U:uy——-ll Hbu o Ll M g o ERI
I I | | | ey
N CREER-  CEEE- cEE- EEm- EEE . oo s
Beam OFF ¥
0.0l A% EEE- EEE-  EED-  EEE-  EE open
0.00 12.3020.00 v i 0. 044y v I & 0.01kY v~ Control
I
Cathode Current H1/¥1 H27¥2 H3/¥3 H4 /¥4 H5/¥5
Control <oy B0 -1,31 5,00 -5.00 2,67 5.00 5,00 -1,68 5,00 -5.00 1,63 5,00 -5.00 -1,83 5.00
| JE J JEp I JE J J I 1
500 1,79 5,00 5,00 -1,39 5,00 0,00 —0,80 5,00 =h,00 0,10 5,00 “h.o0 2,21 0,00
J i J i J i J i I P
[Operator Control
430 MEIM Demo Displa 4
plai Computer—tuto |

. Use quickMonitor to collect data on all PVs.

. Use quickSDDSplot to review signals: Final current (FC1) varies with time.
. Use quickSDDSStatistics to look for correlations with FC1: Cathode

temperature is highly correlated.

. Use quickSDDSDSP to look for frequencies: Clear 60s oscillations!

*N. Arnold, ASD
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Experiment Execution:
quickExperiment

. Limited interface to sddsexperiment
. Perform 1-D experiments with several (ganged) variables

Measure any number of readbacks, with averaging and
statistics

sddsexperiment offers more
— N-dimensional experiments
— Verification of response of variables
— Test limits to ensure data quality
— Script execution
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Example with Vlinac

Press ADD to enter more PV names for measurements and wvariables
Press ADD to enter measurement or wvariable PV names for sddsezxperiment
Measurement data loaded from Shome/oxvygen/BORLAND/v1linac/quickExperiment.mon. _J
Funning.... (started Sun aug 22 16:10:37 CDT Z2004).
A
Prj_ntl Sawe As. .. | Email. . . I Expand Dialog. .. I
Measurements \ Variables \ Parameters \
Intermeasuremsent interwval (s5): |D.5
DHETE' mﬁﬂR'PV:|mdb:CM1:intensityM no. to averagelSD W stddev W sigma j;
DHETE| MEﬂR|Pv1|mdb:FCl:intensityM no. to averagelHD m =stddev W =sigma .J
DHETE| MEﬂR|Pv1|mdb:FCE:intensityM no. to averagelHD m =stddev W =sigma
DHETE| MEﬂR|Pv1|mdb:PM1:H:positionM no. to averagelHD m =stddev W =sigma
DHETE' mﬁﬁﬂvaf|mdb:PM1:Y:positionM no. to averagelSD W stddev W sigma i
2dd Line | Copy Line | Load... Save...
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Variables Tab

Press ADD to enter more PV names for measurements and variables
Press ADD to enter measurement or variable PV names for sddsexperiment
Measurement data loaded from Shome/oxvgen/BORLAND/v1inac/quickExzperiment .mon. -J
Funning.... (started Sun 2ug 22 16:17:15% COT 2004).

4
Printl Zave As. .. | Emadil. .. l Expand Dialeg. .. l

Measurements » Variables \ Parameters \

Steps: 115

Post change pause (=): |5
Initial: -0.5 Final: 0.5 W Belatiwve I

DHETE' mﬁﬁRlP?ﬁ|mdb:H1:setCurrentC

|

2dd Line | Copy Line
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Parameters Tab

Press ADD to enter more PV names for measurements and variables
Press ADD to enter measurement or variable PV names for sddsexperiment
Measurement data loaded from Shome/oxygen/BORLAND/vlinac/quickExperiment.mon. -J
Funning.... {(started Sun 2ug 22 16:10:37 COT 20047 .

A
Pr.i.ntl Zawe A=, .. l Email. .. | Expand Dialog. .. I

Measurements \ Variahles % Parameters \

Input file: |ftmprdD822—161D3?—15?Edborland2
tmtput file: :ﬂfhomefoxygenfEDRL&NDEHIScanDl.sdds

Comment : |Scan of Hl1 corrector.

EUN | NEW. .. CLEAF. ATL | CLEAR MEAS CLEAE YARZ | NaME CAPTUEE. ..
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Use quickSDDSFiIt to Look at Results

DataFit

Provides

polynomial Fitting polvnomial function for Hl8canOl.sdds. ..
1 Functiocn: mdb:FCl:intensityM = 7.28948-0.13194*mdb:Hl::setCurrentC
Plotting polvnomial function and data from HlScanOl.sdds...

I Plotting HlScanll.sdds. ..
exponential, 3
- Print| Save As...| Email...| Expand Dialog.. . |
and gaussian : =
.. Filename: |H1Scan0l.sdds > F|
flttlng and Output file: |HlScan0l.fit.sdds > =]
display. Variables

Independent wariable: |mdb:H1 :setCurrentC Select. .. |

Dependent wariable: |mdb: FCl:intensitvM Belect. .. |

Dependent wariable sigma: |S igmamdb:FCl:intensityM Belect... |

Filters

Btandard filter: |v Tes # No‘start:l End:l

Time filter: |..., Tes & I'-Io‘ Start (¥/M/D/H): [2004 |8 EERE | End: [2004 [ 23 |24

Fit Options:

Pu:ulgmu:umial\ Exponential \ Gaussian \

IRER G (e o |2— Sparse data: |v ¥es & No| Interwval: |1

Generate sigmas:

Orders: 0,1 Revise orders: |v Yes & No| Threshold: |.1 .. Keep generated

Symmetry: |0 HNone - Odd - Even| ~ Eeep largest

¥ offseat: IEI factor: |1

2uto Offset: ‘v Yes # No|

Normalize: |v Tas # No| For order: IEI N oot
~ Keep smalles

Bpecify sigmas: |v Zbsolute -, Fraction # No| & No
Valus: |. 05

PLOT DATA | FIT AND PLOT | DETAILED FIT HISTORY |
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Intensity Data Is Bi-Linear
- weLowboadDibe |||

0
O

—
=T
-
pt—
=
e
=
Lo
-
(>
I
=
O
L
i
L
-

-1.8 -1.& 1.4 -1.2 -1.0 -0.8
mdb:H1:setCurrentC (Amps)

data collected by sddsexperiment
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Linear Fit to One Side

MPL Outhoard Driver

mdb:FCT sintensityd = 753065 + 2. 20525+mdbiHT isetCurrent
s.of ' ' ' ' :

7.8

mdly Pl inkenaibyd, P e, | inkangilyh | fmod

&

1.7 -1.6 -1.5  -1.4  -1.3
mdb:H1 'setCurrentC EMF‘E}

rmdb:FCYintensitybd = 753065 +2.25%525+mdbiHY i2etCurrentC

Fesidual

ResidunlimdbFC intengibyd] (ma)

-1.6 -1 .5 -1.4
mdb:H1 :setlurrentC {Amps)
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Experiment Execution:
ExperimentDesigner

. Allows designing complex experiments that involve
— Initialization
— EXecution sequence

. User interaction
. Coordination of external programs and scripts
— Finalization

— Postprocessing

. Configurations can be saved and executed as a script with no
Interface

— Allows N-dimensional experiments
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ExperimentDesigner: PV Panel

1y loaded from Shome/oxvgen/BORLAND/vlinac/EDOL/execution
: : umn—-no rows left (BDDE GetColumn)
ac/ED0L/ChangeControl.

ProcessWariables \ Initialization \ Postprocess \

PV / Egquaticn Minimum Max imum PVtype
jmcdb:HL :setCurrentC |mdb:H1:setCurre+Q§.SDDDDDDDDDDDD”Emps |-5.0000000 |5.00000000  Control DELEH:l:E
jmcdb: cathodeTempt mdb: cathodeTemp]wl 5988661216176 /degF |0.00000000 |1.00000000 Readback DmmﬂEl
Equation ||CathodeTemperat‘||6EI.2‘§3=5§\\1\E\\N |degC DHETEl

2dd Proces%/Variable ... | &dd Equation ... 2dd Parameter

/

INITIALIZE | RUN | INITIALIZE+RUN | pause| RESUME | TERMINATE | CLEAR ALL | NAME CAPTURE... | |
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Experiment Designer: Initialization Design

17:33:17 Done.

17:33:18 Configuration loaded from file Shome/oxygen/BORLAND/v1linac/ED0l/monitorLines
17:33:18 Completely loaded from Jhome/oxvgen/BORLAND/vlinac/ED0Ll/execution
17:33:18 Completely loaded from Jhome/ocxygen/BORLAND/wvlinac/EDOL/ ChangeControl.| a

/

Prj.ntl Sawve As. .. I Email. .. | Expand Dialag. .. I

ProcessVariables Initializatiun\ Executionlesign \ Finalizatiun\ DutputFiles \ Postprocess \

Press "Add Init Entry" to add the initialization steps.

BY name RBeadback nams set_walus orig _walue tolerance

jmdb: cathodeCurrentC jmdlb: cathodeCurrentC j1e j1e 1.0 INﬂET'IELEE' GetDrigl:E
Imdb : gunonc Imdb : qunonc 1 1 0.0 INSERT | DELETE | Get Orig |
jmcdb: GV :positionC jmdlb GV ipositionM 1 1 0.0 INHET'IELHE' GetDrigl
Soript: |exec sddscasr -restore Shome/oxygen/BORLAND/v1linac/config. snap INHET'IELHE'
Soript: |exec maintainReadback -configFile Jhome/oxyvgen/BORLAND/v1linac/maintain IHHET']ELEE'
Soript: |exec sleep 5 NELETE

/

2dd Init Entryl clear

INITIALIZE | RUN | INITIALIZE+R
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Experiment Designer: Execution Design

17:33:17 Done.

17:33:18 Configuration loaded from file Shome/oxygen/BORLAND/v1linac/ED0l/monitorLines
17:33:18 Completely loaded from Jhome/oxygen/BORLAND/vlinac/ED0]l/execution

17:33:18 Completely loaded from Shome/oxygen/BORLAND/vlinac/ED0L/ChangeControl.| a

/

Prj.ntl Save As. .. I Email. .. I Expand Dialog. .. I

ProcessWariables \ Initialization ® Exeu:utiu:un]]esign\ Finalizatiun\ DutputFiles \ Postprocess \

Bteps |15 Interwval (5j|1 Bun Postprocess after experiment? ., Yes # No
output Directory: p|FhomefoxygenfBORLéNvalinacf

Cutput rootname: |edRunD1

Experiment Description: |Experiment designer demo

Press "Add Exec Entry" button to add the execution steps in order

Type: |ChangeControl SET/VIEW Argquments | INSERT | LELETE | Y

Type: |(WaitTime SET/VIEW Argqume

Type: |[ReadValue SET/VIEW Argqume

Type: |[RunFProgram SET/VIEW Argqume

2dd Exec Entryl clearl

INITIALIZE | RUN | INITIALIZE+RUN | pause| RESUME | TERMINATE | CLEAR ALL | NAME CAPTURE... | |
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Experiment Designer: Run Program Dialog

Run Program

Program: |5dd55tatmr:-n

~r Sddsmonitor .- sddslogger -, sddswmonitor # sddsstatmon‘

Input file: |fhomefoxygenf EORLAND/vlinac/sddsmonitor. in
Qutput File suffix: stat

| steps: |3|II interval (=): IIII.S W append || | appendToPage

User custom options: |

Cancel |

output Directory: p ||/ home/oxygen,/BOR D/vlinac/
Cutput rootname: |edRunD1
Experiment Description: |Experiment desigfkr demo

Press "Add Exec Entry" button to add the execybfion steps in order

SET/VIEW arqunts | INSERT | DELETE | RY

SET/VIEW ﬁrqw"nts | INSERT | DELETE |

Type: |ChangeControl

Type: |[WaitTime

Type: [ReadvValue SET/VIEW ﬁrqw"nts | INSERT | DELETE |

Type: [RunProgram SET/VIEW Argunbnts | INSERT | DELETE |

=l

2dd Exec Entryl clearl

INITIALIZE | RUN | INITIALIZE+RUN | pauskE| RESUME | TERMINATE | CLEAR ALL | NAME CAPTURE... | |
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Experiment Designer: Output Files Tab

ExperimentDesigner

17:44:58 Test passes, reading walues
17:44:5% 8tep 14, Line 3: REunProgram
17:45:16 Btep 14 done.

17:47:4% Experiment Done.

|

Prj.ntl Sawe As. .. I Email. .. I Expand Dialog. .. I

ProcessWariables \ Irlitializatiun\ ExecutionDesign \ Finalization DutputFiles \ Postprocess \

ReadWValue Output File: |fhomefoxygenIEORLANvalinacffedRunDl—value

RunProgram(sddsstatmon) Output File: |fhomefoxygenfEORLéNvalinac!fedRunDi—stat
File Belect...
felect Recsent...

KgEN

sddsedit Shome/oxvgen/BORLAND/v1linac/ fedRunll-stat

quick8DD2plot —dataFilelist /fhomefozygen/BORLAND/w1linac//edRunll-stat
quick8DD2Fit —filename ‘home/foxygen/BORLAND/vlinac//edRunll-stat
quick8DDIDEP —filename Shome/foxygen/BORLAND/v1linac//edRunll-stat
quickS8DDEStatistics —filename /Jhome/oxygen/BORLAND/v1linac//edRunll-stat
sddsExzportData —dataFilelList Jhome/oxygen/BORLAND/vlinac//edRunll-stat
xemacs Shome/oxygen/BORLAND/v1inac//edBunll-stat

dtpad Jhome/oxygen/BORLAND/v1inac/ /edBunll-stat

sddsquery fhome/oxvgen/BORLAND v1linac/fedRunll-stat

sddsZstream -rows Jhome/oxvgensBORLAND/v1linac//edRunll-stat

Custom command. ..

INITIALIZE | RUN | INITIALIZE+RUN | P2USE | RESUME | TERMINATE | CLEAR ALL | NAME CAPTURE... | |
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quickSDDSplot Interface

quickSDDSplot

I quickSDDSEplot data selection | 7 [ | ===
Plot launched Sun Aug 22 13:00:07 CE. , , ..
Working on list for ... z choices-——pick 1
gggglng on list for y... mdb:Hl:setCurrentCExtreme
i mdb:Hl : setCurrent CHax
— e e e [ mdb:Hl : setCurrent CHean
= HE RS Mats SPET S mdlx:Hl : setCurrent CHMin
Weme Tiilters mdb:Hl :setCurrent CEigma Plot limits
mdl:Hl : setCurrent CetDew .
% |x1-119< ¥ min, max: ||D |EI ‘
y: |*intensity*] v min, max: ||D |0 ‘
v choices——-pick any number
mdb:CML : intensityMExtreme [\
‘ | mdb:CML i intensityMMazx |
mell: CHM1L : }ntenS}tyM]‘dxlean Histogram Options
= B = mdb:CML i intensityMMin :
z label: | &I mdb:CMl: intensityMSigma Bins: IZD
v label: | ===l lmdb: CMl : intensityMEtDev giza Of Bing: |
e g ” mdb: FCl:intensityMEztrems i sl e I—
thie: I mdb:FCl i intensityMMazx oWer LImMLE:
topline: | I/ mdb: FCl : intensityMMean Upper Limit: |
// mdb:FCliintensityMMin
mdk:FCl:intensityMs igma
GFrouping Miscell, I ayout Vertical mode Himdb:Fol:intensityMStDev Device Repeat:
_| separate W legends 4 1zl ||# linear mdb:FC2:intensityMEzt reme ne # H-windows - Yes
db:FC2:intensityMMaz .
game scale common offs 2x2 1o o B&W Postseript # No
- ] - ] ~ e mdlk: FC2: intensityMMean | v pl
_ split pages || histogram ~ I3 ~ Color Postscript
« 4xd accept | accept all| [fmbol ||\, ENG file (white)
~ o5 v ~ PHG file (klack)
e milticolor bar
Time filter: . (¥/M/D/H): 2004 |8 [z o | End: [2004 |8 22 [2a |
PHG file name:
SCAN FILE(s) FAST SCAN H_| Display Eelated Control Names|
ELOT ||_| Use tksddsplot (beta) | SAVE COMMAND. .. | LOAD COMMAND... | SHOW COMMAND... | EXFPORT... |
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quickSDDSplot Output Example

= wPLOwboardDrwer |||

mik. Gl nlenpi{wkiy gpr
madkl Czindenziydkdngn

mdl FHA; nlensi{ydl ron
readl P L nd g ng by g oe

¥
¥
¥
;
!
¥

iy QU | kil L, ey CT) b il e, rfy

—7 ~ O l 7
mMmdb:HT ' setCurrentCMean

sddsstatmeon ocutput
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CAGapps

Miscellaneous (DAGapps:Generic Controllers

PV Oscillator. ..

Generic Controllers

Data logger review PV Ramper. ..

Eoutine Operations —>| One wvariable feedback...

SR Data Rewview —}l Generic Optimizer...

Storage Eing —}l Tcl Enoks. ..

Storage Ring Enobs —}l 2D Slider Panel...

Storage Eing Physics —}l TE Probe...

Storage Ring Power Supplies —}l

Btorage Ring SBtesring —}l
Storage Eing EPMs —>|
Btorage Ring RT Feedback —}l
Storage Ring RF —>|
PAR > |
Booster —>|
Linac Routine Operations —}l
Linac Physics Menu —>|
rf Gun —}l
Save/Compare/Restore —}l
SDDS utilitiss > |
Software development —>|
Physias —}l

Power Bupply —>|

Close SubMenusl Killl

Operations Analysis Group Software for General Users

Close SubMenusl Killl |

Set up a one-readback,
one-actuator feedback
loop

Set up and perform
optimizations

Change PVs In
oscillatory or ramped
fashion

Set up knobs and 2D
sliders
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Working. ..
Eeady

Pr.i.ntl Sawve As. .. | Email. .. | Expand Dialog. .. |

Beadbacl:
P a) SR E=Rar=t

Eun Control

The “readback” Is the =
thing to be stabilized
(cathode temperature)

B
Eun Control Descriptj
Hold:

Change limi

The “actuator” 1s the

control used to stabilize Fause (s)

the readback e
amples:
Mode:

| Log data at every iteraticn

Use “GetGain” button

=%

imdb : cathodeTempH

mdlk: cathodeCurrent C

|1DDDDDD
1

# Integral ., Proporticnal

Tests

t0 measure response

Add

coefficient

m GetZain. .. |

Operations Analysis Group Software for General Users
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= - | Al

initial walue: |-1 _J

final walue: |1 i
: a0

averadea I | Expand Dialeg... |

interval (s): |1

jmclb : cathodeTempM

post pause (s): |15
mdlk : cathodeCurrentC

steps : |5
gain factor: 0.5 I
: . , cion: |
reading tvype -, Ave. -, Min. -, Max. 4 Midpt.
relative to original? & Yes .- HNo L
1 run... i ID
EBotion limit | |0
Pause (=): |1
|1DDDDDD
|1

# Integral ., Proportional

ery iteration

Tests

2dd

| Runl Infol GetGain...l
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1.130000e+01

Done ramping.

Setting mdb:cathodeCurrentcC t
Waiting 15.000000 seconds afte
Taking measurements...

* Experiment is Z0.00% done.
File updated

Setting mdb:cathodeCurrentcC t
Waiting 15.000000 seconds afte
Taking measurements. ..

* Experiment is 40.00% done.
File updated

Setting mdb:cathodeCurrentC to 1.230000=+01
Waiting 15.000000 seconds after changing walues
Taking measurements...

* Experiment is 60.00% done.

File updated

Betting mdb:cathodeCurrentC to 1.250000=+01
Waiting 15.000000 seconds after changing walues
Taking measuremsnts. ..

* Experiment is 50.00% done.

File updated

Setting mdb:cathodeCurrentC to 1.330000=+01
Waiting 15.000000 seconds after changing walues

Ta'lr'i o Maaciramant o

MPL Out Diriver

Plot 1 of 1

GetGain done.
The fit slope is 6.7721392097913Z0e+00.

Mazimum "gain" is 0.1476638Z807875186 _J
Uszing 0.07383159140393755%32

!
Printl Save As. .. I Email. .. I Expand Dialog. .. I
Beadback: mdb: cathodeTempld
AZotuator: mdb: cathodeCurrentC

Run Control PV:

Run Control Description:

Hold:

Change limit: a

Gain: 0.0738319140333759332
Zction limit: a

Pause (s): 1

Steps: nooo

Samples:

Mode: # Integral ., Proporticonal

| Log data
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. Effectiveness of Feedback

™ enob:icoihedeTernpid

Reduction in oscillation
limited by update rate of
the PVs

-
L
P
o
o
Pty
=
[
4L
—
Al
o
-
A=
-4
2
2
e
o

Time starting Thu Aug 1% 20:01:QZ2 2004
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Generic Optimizer*

. A common requirement in control systems Is
optimization of some guantity

. Feedback requires quasi-linear responses measured
around the desired point

. Automated optimization is useful when none of these
conditions apply

— Explores new territory
— Has advantages over manual tweaking
— ltis relatively slow

*Inspired by J. Lewellen's “amoeba” script.
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Example: Optimization of the Vlinac

. Deliberately mis-set all the correctors in the Vlinac
simulation

. Set up optimizer with
— 10 variables: the setpoints for all the correctors
— 1 readback: the final beam current
. Use Simplex method without initial 1D scans
. To reduce current ripple and noise effects:

— Use maintainReadback to regulate cathode temperature

— Average for 60 seconds
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Optimizer Interface: Variables Tab

ready.
reading. ..
reading Done

Prj.ntl Save Az. .. I Email. .. I Expand Dialog. .. I

Varizhles \ Measuremnents \ Test Values \ Fun Control \ Log File \ Parameters \

DELETE | CLEAR | BV

DELETE | cLEAR | BV

DELETE | cLEAR | BV

DELETE | CLEAR | BV

DELETE | cLEAR | BV

:|mdb:

H1:

setlurrentc lower:l—E.SDDDD upper:lZ.EDDDDD change:lD.lDDDD initial:l gain:

:|mdb:

V1

:setCurrentc lower:l—E.EDDDD upper:lE.SDDDDD change:lﬂ.lDDDD initial:l gain:

:|mdb:

HZ:

[

:|mdb:

Va

setCurrentc lower:I—Z.SDDDD upper:lZ.EDDDDD change:lﬂ.lDDDD initial:l gaimn:

:|mdb:

H3

:setCurrentc lower:l—E.EDDDD upper:lE.SDDDDD change:lﬂ.lDDDD initial:l gain:

ﬁ____
ﬁ____

setCurrentC lower: Imupper: Imchange: m initial: I—gain: |1_
ﬁ____
L

EDDl Load Variabkle PVs

from file SAVE wvariable PVs to filel Cleaatr variables...l

chooselKnobFiles:

| |0 start from present -

start_from_given_values|

. Any number of actuators (“variables”)

. Enter limits and initial step sizes

. Provide composite knob definition files

Operations Analysis Group Software for General Users
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Optimizer Interface: Measurement Tab

ready.
reading. ..
reading Done

Prj.ntl Sawve Az. .. I Email. .. I Expand Dialog. .. I
Variables % Measurements \ Test Values \ Fun Control \ Log File \ Parameters \
DELETE | cLEAR | PV: mdb:FCl:intensityM Units: | OffsetPv: | offset: [0.000000 weight: [1.00000 |\

4!

20D | LOAD Measurement P¥s from file SAVE Measurement PVs to file Clear Measurement PYs

. Optimizes the mean-absolute-value (MAV) or RMS of
any number of readbacks with optional offsets and
weighting
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Optimizer Interface: Tests Tab

ready.
reading. ..
reading Done

Prj.ntl Sawve Az. .. I Email. .. I Expand Dialog. .. I

Varizhles \ Measurenents * Test Values \ Fun Control \ Log File \ Parameters \

DHETE' mEﬁR|TestPV:|mdb:gunOnC minimum:ll.DDDDDD maximumll.DDDDDD sleeptime:ll.DDDDDD :E
DHETEl mEﬁﬂlTestPVE|mdb:GV1:positionM minimum:ll.DDDDDD maximumll.DDDDDD sleeptime:ll.DDDDDD

-

limited fail times:llDDD

20D | Load tests from filel SAVE tests to file Clear tests...

. Optional “test values” to prevent optimizer from running
when conditions are not right (e.g., no beam)
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Optimizer Interface: Parameters Tab

ready.
reading. ..
reading Done

Prj.ntl Sawve Az. .. I Email. .. I Expand Dialog. .. I

Varizhles \ Measuremnents \ Test Values \ Fun Control \ Log File Y Parameters \

Iterations: |500 tolerance: ID.DDDl target: ID.D Average:IED
Interval(sj:ll FPause(s): Id.DDDDD divisions:lB aoycles: Id

Method

|0 SBimplex - 1D Simplex .- 1DScan - 5quishPVs|

MethodOpt ions

# maximize ., minimize ||_| freshReading ||I verbhose ||0 mav -, rms ||_| testWalues ||_| runcContraol ||_| measSaript

Choose Bcript Fileln@asurement script:|

Runl |

. Simplex or successive 1-D scan methods
. User-specified averaging and post-change pause

. Can optimize with user script to compute penalty function
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Summary

. OAG provides a number of tools for the general EPICS
user

— Access to accelerator data logs
— Perform data collection

— Plot and analyze data

— Design and execute experiments

— Feedback and optimization
. These tools are interlinked by SDDS files
. Don't miss follow-up lectures

- OAG Tcl/Tk (R. Soliday)
- SDDS (M. Borland)
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OAG Group Members

. Present:
M. Borland, L. Emery, N. Sereno,
H. Shang, R. Soliday

. Emeritus:
D. Blachowicz, B. Dolin, K. Evans, C. Saunders
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