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Why a new Orbit Display?

 Hasn't SLAC been around for 47 years?
— Replacing legacy control system
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Linac Coherent Light Source (LCLS)

« EPICS Toolkit Chosen

— Communication protocol to control and read
devices with Channel Access (CA) Is

iIncompatible with our VMS/CAMAC based
control system.
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XAL from SNS

» Accelerator Application Framework

* Online Model (Twiss Parameters & Beam
Trajectories)

« > 20 Physics Applications, but these
applications didn’'t meet the unique
requirements of LCLS at SLAC.
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Decided to Develop in Java/Swing

* Reuse and customize many pieces of XAL
 XAL written Iin Java

 Many freely available Java libraries

« Easyto use Matlab API to Java
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SLAC Java Libraries

Ge_neric:
To Log Book Beamline Z-Plot

AP AR

Text Display
AR

Drbit Table AR EPM Z-Flot AFI

XY Flot AP
.~ ' -
Signal Table
AR
e > Sigl‘liﬂ Flet AP
h b 4 b 4 'LF
Model AR Crbit Displa
- # Maagnet Data
AP
Qrbit Data AP BSA AP e JCA AP
Save to Matlab . .
_inique File
Score AR AR cfaiia AR
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Difficulties with Java

« CLASSPATH environment variable

— The Java class Path Is often quite different
between development and production
environments

* Threading

— GUIl tems MUST be done In the Java GUI
thread

— Java Channel Access (JCA) Is single threaded
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Eclipse

» Use Eclipse as an IDE, but not RCP due to
learning curve

« Easyto create and distribute Java Jar's

* With a little shell script coaxing, can use
Eclipse administrative file to set
CLASSPATH environment variable
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2)

Threads

1) controller =
COrbitDisplayPanal
EventListenar

) create model
bitDisplayData=
odData

4 3) start
T
5) StartButtbn.doClick()

OrbitDisplayData

OrbitData
OrbitDisplayBSAData
OrbitDisplayPaneal

SignalPlot
OrbitFitSettings
AlarmedMagnetSetup

ObstructionSetup
_

o~ - o JFra
Evanis
Queue GUIl Event
GUl Everts & Thread
-—-_____‘_‘ (contraller,
drawi() 1 odData)
e
newi()

OrbitDisplayVie

Srimwi{od

MATIONAL ACCELERATOR LABORATORY

OrbitDisplayModel.
getup{odDats

Swing Workear
Thread
start()

1) odModel=

OrbitDisplayMoaodeal

OrbitDisplayBSAData
OrbitDisplayPaneal
SignalPlot
BEPMZPIcts
OrbitFitModeal
OrbitFitting Table
TextDbispModel
TabSelected

Slider Enabled

3) new{odDa

n.get

OrbitDisplay

Acquisition
Thread
{controller,
odData)

Parnel

2) parform CA
coMmimands

ica
Thraad

1) wait at bhs
queue fore

)data = acquireData()

Data

P 2) add data to
SdData.OrbitDisplayBSAData

44 sleep refresh time

Each aodData object has a
synchronized setup() and wview!()
when applicable
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Standard GUI Framework

% Model Frame l':_ |-§|FEI

| [pesign|~] Tie gar e e

(Tabi ] Tan2 | Test |

View goes here

| Options
Tah 1

softeqr | Ics-smvil2 | 14303 | Version 1.2.3.4 {Infa I
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Beam Line “Z” Plot
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Orbit Table
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Orbit Fitting
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Orbit Fitting Table
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Buffered Acquisition Plot
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Buffered Acquisition Table
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Histogram of Buffered Data
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Signal A vs Signal B
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Difference to Reference Orbit
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Difference to Reference Orbit

el AT HODE 70 DURMP O fsil Dipley W0-0-51 soliear kis and2 TEFEF ™
| =2 Log Book,| [SEEEN | OneShot | | Swue Instant Ref | [ddf TMIT Ol = | Help| Beam Rate is 100 He *
Z Flor ' Table | Bufftacg ||
CATHODE TO DLUMP qiffTMIT Orbic far Orbit taloen Sep 21, 2000 15003 and Referende Orhit Apr 8, 2000 122241 Conunment: well steered te dump "‘-|-
Do pv XN immiY (mm) TMIT /TMITret] State 3
Bagin_ O _CATHODE TO BXG %
M0 TORDIMNBOZ1% 1 ol BT oSN BT ED |
EFM D BPMS IN20.221 i
Begin _Or_RBMG TO BXa3 j
BPM3 EPMS TN20:235 0053 0 055 1074 MO AL AR
BPM S BFMS TH 200971 i Lo EELH
BFMG BPME TN 20425 (.1 30 1 s LG MO Al AR
I TORO-TH 20431 L HOT CONMHECTED
nPFME BHPFME N30 511 £, 185 =Nl T M AL e
EFMD [ BPMS IN20:525 || -0 1om | o045 LO5D N AL ARM
BFM 10 BPME TH 20 S8 1 i EH]
BPM11 BPME TN 20631
EFM1Z HEMSE [N 20651
Pagin OT_BXOL TO Woe
EFM13 BFME TH20 731 0021 0011 1.5 M AL AR
FPagie O BX02 TO CiM 1S
BFM14 HPMS TN20:77 1 I
EPM 15 BPMS [H 20 781 ]
o0 T i H0 Fi L GFe BT S T R
EPMLALL _BPMET 1121131 0120 0055 1.5 1 W AL AR
P AL BPMSE LIZi 181 i ] 2 Ol 1 W82 W sl s
BFMZ1201 BPMS LIZ1 201 = N | i
THEBC 1] TORC L2 1 205 L7 HOT COMMECTED
BFME 11 BPME L2230 0 Ol Y 1 ol M Al A
[MEC L TOROLIZL:277 | 1150 HOT CONMECTELD
BFMMLE BPME LIZ1 278 O TR oo 1 O4s M AL AT
L. BPHZ1301 LEEMELISTS0L ) oo N oo LA | I el
EEMM 14 BFMS LIZL 315 || o274 0278 ETTC Mo AL ARM. |
Begin_ Or_oM1% TO Fve
BEM2 1401 EPME LIZ1 401
BPFMZELE0] DPME LI IS0
BEMZLGOYL | EEMSLIZiw0N §  cons J - RACKE
BPFMZ1701 BPMS L2170 O Oas 0 g LOET M AL AR
HPFMZ1E01 BFME LIZ1EOD Lo
Al T e i LI o T L I S e ) - - - —
= = ot 100 af 100
= e g e T AR U RS AL B M PR PR R AR = A RAA | A LAk i R
Si2l 145459 el B ] Timestarmpy = Apr B 2009 1222 41 000000000
I_‘EHEI 145457 (1t Sl ] Theﬂrbltblsp:!a:,r LS ups Snd ready
o,

)

0. ‘ ® Orbit Display’'s Use of the Physics Application Framework

o b M\ Page 22

MATIONAL ACCELERATOR LABORATORY




Epilogue

 GUI Is Swing based

 Chose Java Channel Access (JCA) over
Channel Access for Java (CAJ) because at
the time there was no one using CAJ to run

their accelerator.
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