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Active XAL Developers

*Christopher Allen

*Chungming Paul Chu (Stanford Linear Accelerator)
*Sarah Cousineau

*John Galambos

*Jeff Holmes

*Thomas Pelaia ll

°*Andrei Shishlo

*Yan Zhang

*Alexander Zhukov
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What is XAL?

*Infrastructure for building accelerator physics
applications and scripts

*Collaboration among laboratories
*Open Source Java packages

*‘Developed for accelerator physics
commissioning and studies for the Spallation
Neutron Source at Oak Ridge National Lab

‘Independent of any Integrated Development
Environment (IDE)
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XAL Toolbox

*Several general packages (solver, interpreter, math, ...)
*Channel access package (wraps JCA)
*Services

*Accelerator Hierarchy

*Online model for accelerator physics

*Application framework
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Application Framework

*Infrastructure for document based applications

*‘Common Look and Feel
—Standard and customizable toolbar and menus

*Delivers behaviors users have come to expect

*Rapid development
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Document Based Application

*Application Adaptor
—Handles application wide behavior
—Provides application properties (name, file types ...)

‘Document
—Reads and writes a data archive
—Main controller for a document window

*‘Document Window
—Main view corresponding to a document
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Recent Application Framework
Enhancements

*Universal Copy, Cut and Paste

—Java drag and drop support == and
copy, cut and paste support

*Improved Visual Cues
—Menu and toolbar items gain standard icons

*Desktop Pane Support

*Bricks User Interface Construction Application
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Motivation for Bricks

*Reduce threshold for creating an application

*Encourage Model-View-Controller (MVC) design
pattern

*Eliminate code associated with layout

°No good Java tools for graphically constructing
user interfaces
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Existing Java Graphical Interface
Construction Tools
*Poor support for MVC

*Force you to use a particular IDE
°*Add code complexity instead of reducing it

°No support for Java based scripting languages
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What is Bricks?

*Application for constructing gorgeous graphical
user interfaces

*Runtime package for instantiating graphical user
interfaces
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Bricks Features

*Graphical layout of views

*Stores layout of views within an file instead
of computer generated code

*Runtime package provides access to any view
—Code assistant works with any IDE

*MVC compliance
—You write code for the Models and Controllers
—Bricks takes care of instantiating the Views

*Great for Java based scripts
—No need to compile any code
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Bricks Application

é gov.sns.apps.bricks.Main File Edit Code
re © © Bricks - /Users/t6p/Projects/xal/main/gov/sns/apps/launcher/res...

View Window Help

m NN

Host Configuration

~Command Pattern

Z e
Glap ¥bhowee
4 Launch Pattern:
¥ | windows . °
¥ |7 HostConfigDialog VleW HlerarCh ~Available Hosts
¥ | Main View y Value Square Cube
> | Launch Pattern Box 0 0 0
¥ | Hosts View ; : ;
" Titled Border 3 PreVlleW 27
> | HostScrollPane 4 64
¥ | Host Button Box 5 125
" DeleteButton 6 36 216 .,
_ AddButton ! 49 343|y
Horizontal Glue
> | buttonBox i ﬁ
( Cancel ) ( Okay ‘
O00 View Palette
| 000 View Inspector
% (r Button \) ~Tag
bt 7~ \
S Toggle AddButton
v T item ~Custom Class
& ) item (7] javax.swing.JButton
e ?,fg;?:;s Bar Bean Parameters
2 Slider Parameter Value
w | Combo Box minimumSize width: 36, height: 36 -
a mnemonic 0
I name Button
2 o opaque 4
‘T Vlew Palette preferredSize width: 36, height: 36
S pressedicon
]
requestFocusEnabled @ o
“ rolloverEnabled O VleW In SpeCtOr
_§ rollovericon
= rolloverSelectedicon
= selected O
» selectedlcon
- text
:cg toolTipText Add Host
- verifylnputWhenFocusTarget @
verticalAlignment 04
verticalTextPosition 0 -
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Accessing Views

°*Get a window reference to instantiate a window
from a Bricks file

dialogReference = document.getDefaultWindowReference( "HostConfigDialog", owner );

°*Get any view from a window reference using its
tag

JButton addButton = (JButton)dialogReference.getView( "AddButton" );
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Bricks and XAL Application

Framework

*Bricks and the XAL Application framework can
be used together or independently of each other

*Application Framework has support for Bricks
°*Bricks has support for Application Framework

*You pick the technologies that work best for
your application
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Applications and Scripts

*Over four dozen applications

*Numerous scripts

*Several new and enhanced applications
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RTBT Wizard (recent
enhancements)

i d
I I g Edit View Window Help
| Y= ) -+
I O u a n O n o Beam Position Tracking Beam Orbit Matching Beam Size Tracking Profile Analysis Tool Peak Density Prediction | Target Beam Archive
BPM Enable X Mean Position (mm) X _RMS Error (mm) Y Mean Pasition (mrm) Y RMS Error {mm)
RTBT _Diag:BPM15 v 1.5 0.0 1.0 0.0
RTBT_Diag:BPM17 v -1.2 0.0 -2.8 0.0
RTBT _Diag:BPM19 0.5 5.1 8.0 6.2
RTBT_Diag:BPM21 v -0.2 0.0 0.9 0.0
RTBT_Diag:BPM23 v -1.9 0.0 1.1 0.0
RTBT _Diag:BPM24 v 6 0.0 1.2 0.0

*‘Improved target beam
position projection and
user interface

*Integrated target beam
parameters report
generation and
browsing
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Lossviewer |l (Sasha Zhukov)

*Monitors and displays
beam losses

*Rewritten from scratch

*Support for multiple
types of loss detectors
(currently beam loss
monitors and neutron
detectors)

*Consolidated display
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Knobs (Tom Pelaia)

*Change multiple
process variables
concurrently with
specified coefficients
relative to knob value

*Users can define
multiple knobs and
group them within a
document

*Knob coefficients set

File Edit View Accelerator Knobs
eo0e6

% | 7|

LlaB ¥ bhow

Groups Knobs

All 3Hbump - Ring_Diag:BP gy

Horizontal 3 Bumps
Horizontal 4 Bumps
Vertical 3 Bumps

o

Message Board

= 3Hbump - Ring_Diag:BP|

3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP
3Hbump - Ring_Diag:BP|

3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP|
3Hbump - Ring_Diag:BP
3Hbump - Ring_Diag:BP|

3Hbump - Ring_Diag: BP*'

3Hbump - Ring_Diag:BP.
3Hbump - Ring_Diag:BP.
3Hbump - Ring_Diag:BP.
3Hbump - Ring_Diag:BP'
3Hbump - Ring_Diag:BP
3Hbump - Ring_Diag:BP
3Hbump - Ring_Diag:BP.
3Hbump - Ring_Diag:BP.
3Hbump - Ring_Diag:BP ,
3Hbump - Ring_Diag:BP v
[ )

B

<»

Window Help

Knobs - /Users/t6p/Projects/xal/documents/Knobs/Ring.knobs

3Hbump - Ring_Diag:BPM_A03

Waiting for connections

3Hbump - Ring_Diag:BPM_A04

Waiting for connections

3Hbump - Ring_Diag:BPM_AO

Waiting for connectig

[(+Jof.JoJoJoJo]f

[+To].ToJoTofo]

A
v

[+To].ToJoTo

( zero )

3Hbump - Ring_Diag:BPM_A06

Waiting for connections

zero

3Hbump - Ring_Diag:BPM_A07

Waiting for connections

( zero )

3Hbump - Ring_Diag:BPM_AOE

Waiting for connectic

[(+Jof.JoJoJoJo]T

[+To].ToJoJofo]

A
v

[+To].ToJoTo

( zero )

3Hbump - Ring_Diag:BPM_A09

zero

3Hbump - Ring_Diag:BPM_A10

( zero )

a
3Hbump - Ring_Diag:BPM_A1:Z

€

3Hbump - Ring_Diag:BPM_A03 Editor

Accelerator Sequences [
CcCcL Ring_Mag:DCH_A...
Cccu Ring_Mag:DCH_A...
CcCL2 Ring_Mag:DCH_A...
CCL3
CcCL4
DTL B
DTL1
DTL2
DTL3 =
nTi4 X
Select = sE

D <«
Coefficient Custom Limits Lower Limit Upper Limit
-2.8439E-2 =
-1.8622E-3 @ 04
-2.6647E-2 0 ° @
( Proportional ) ( Magic Fill Down ) Done

either manually or wit

automated tools
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Magnet Cycling (Andrei Shishlo)

*Convenient way to
cycle bend magnets to
remove hysteresis
effects

*Individual magnet
configuration of
cycling properties
including number of
cycles and dwell times
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RF Simulator (Yan Zhang)

*Simulates both the RF

controller and beam in

the ring.

*Mimics beam loading 2 I
and RF feed-forward ooy

and feedback
processes

A
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' Capture as PNG

[ Controller | LLRF | Beam |

| .'l MwM-—MM*«’Mm"”N ot P A A W WP o A M N
110 -—--"Tl‘l —T Sl B
Bm detune on ! — p—
f —
pulse number 70 |H
o e ]
‘f‘" /ff—f
-10 9~ .
1000
Beam current (nA) -50 I
-7.0038E0 4.953E2 9.977E2
0 Turns & Last turn
Pulse start (us) 1.50E-2
20 1.00E-2 1
dE (MeV) ]
5.00E-3
> :
dP (deg) 0.00E0 7
& ]
-5.00E-3 -
dC (mA)
1 -1.00E-2 ]
-1.50E-2 ]
T T T 1 .

-1.80E21.20E2

-6.00E1  0.00E0 6.00E1 1.20E2 1.80E2
Phase (deqg)

Stop running
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Quad Shaker (Andrei Shishlo)

*Measures beam

position relative to

quadrupoles

*Determines quadrupole
misalignments

*Corrects beam position

centers

UT-BATTELLE

=

File

Edit View Window Help

Shaker

Analysis

Orbit Correction

Preferences

orbit correction

Memorize Corrs.

Find Hor. Correction Apply

I

Find Ver. Correction | Apply

Horizontal Correctors

Select All

DTL_Magq
DTL_Magq
CCL_Magq
CCL_Magq
CCL_Magq
CCL_Magq
CCL Mag
CCL Mag

CCL_Magq

Corrector
:DCH612
:DCH618
:DCH104
:DCH106
:DCH110
:DCH112
:DCH204
:DCH206
:DCH210
:DCH212
:DCH304
:DCH306
:DCH310

Unselect All

B, [T] U

0.005269
0.00658
-2.028E-4
.00101
.001794
.002189
.002552
0006189
.001971
-4.453E-4
0.001982
0.002079
-0.006314

(]
0
(]
0
(1]
(]

Vertical Correctors

relative to quadrupole

q:DCYV105

V109
V111
V203

q:DCV205

q:DCV209
q:D0V211
:DCV303

q:DCV305

Time: 03.28.07 16:22

:DCV309

Unselect All
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-0.00494
0.01984
0.0008956
-0.001478
-9.545E-4
-1.105E-4
0.0002419
-9.322E-4
-0.002988
8.429E-5
-0.00288
-0.001887
-0.001656

Dump Orbit

m

NEEEEEEEEEEE

]

NEFEEEEEEEEEE

EEX)
Orhit X
T T T T
0 10 20 30 40 50
Quad #
Orbit Y
0 10 20 30 40 50
Quad #
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Trip Monitor and Viewer (Tom
Pelaia)

*Service to continually
monitor trips

*Logs trips to database

eo06 Trip Viewer )
@ ¥

[

A

! History | Services

Persistent Store Sort
‘ [ [ SCL Trips = ( Connect... )From 10/12/07 5:49 AM - To 10/12/07 9:49 AM - ( Fetch ) ® Time O PV

Trip Counters Nodes Trip Records
SCL_Vac:CCG%s01:VacOK 10b Time Stamp PV
SCL_LLRF:HPM%s:FOARCCtrO 11b || |Oct 12,2007 07:08:36.394 SCL_Vac:CCG11301:VacOK
SCL_LLRF:HPM%s:FOARCCtr1 1lc Oct 12, 2007 07:10:58.382 SCL_Vac:CCG11201:VacOK

u SCL_LLRF:HPMss:FOARCCtr2 12a Oct 12, 2007 08:21:44.404 SCL_Vac:CCG12201:VacOK
SCL_LLRF HPM%s-FOARCCtr3 12b Oct 12, 2007 08:23:19.398 SCL_Vac:CCG12101:VacOK
SCL_LLRF:HPM%s:FOARCCtréd 12¢ Oct 12, 2007 08:25:28.399 SCL_Vac:CCG12301:VacOK
SCL_LLRF:HPM%s:ADCFItCtr0 12d
SCL_LLRF:HPM%s:ADCFItCtr1 15¢

SCL_LLRF:HPM3%s:ADCFItCtr2 22d

n n |
SCL_LLRF:HPM%s:ADCFItCtr3
SCL_LLRF:HPM%s:ADCFltCtr4
SCL_LLRF:HPM3%s:ADCFItCtr5

SCL_LLRF:HPM?%s:ADCFItCtr6
SCL_LLRF:HPM%s:ADCFItCtr7
SCL_LLRF:HPM%s:VacCtr g
SCL_LLRF:HPM%s:ChtFlt
SCL_LLRF:HPM3%s:CryoHBt_Sts
SCL_LLRF:HPM%s:Coupler_Sts
SCL_LLRF:HPM%s:Cryo_Sts
SCL_LLRF:HPM%s:HPRFHBt_Sts
SCL_LLRF:FCM%s:ErrLvITrip
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Collaboration

°*XAL has been an open source, collaborative
project from the start

*Code contributions from collaborators around
the world

*Fragmentation of source code among labs
*New effort to address collaboration

*http://sourceforge.net/projects/xaldev
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http://sourceforge.net/projects/xaldev
http://sourceforge.net/projects/xaldev

Summary

°*XAL is mature with over four dozen applications

*Several new and enhanced applications and
scripts

*Bricks allows for rapid construction of user
interfaces

*New features for Application Framework

*XAL collaboration is evolving
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