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« XAL
— Infrastructure progress
» Database Initialization
* Online model
= Application Framework

« Applications

Emphasis on Commissioning Experience
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XML Application Initialization
(P. Chu) ~ !ZSNS
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All XAL applications are initialized from a master XML
file

*Master file includes database generated xml file + an
over-ride file (dead BPMs, calibration factors, ...)

*\Was easy to change to override file

*Need some configuration management on this file

Database —_— XML master configuration file

<node type="QH" id="MEBT_Mag:QH01" pos="0.135" len="0.061">

<attributes>
- <align x="10000" y="2000.046" z="19546.440844" pitch="0" yaw="0" .../>
</attributes>-

<channelsuite name="magnetsuite">
<channel handle="fieldSet" signal="MEBT_Mag:QHO01:fieldSet" .../>
</channelsuite>
</node>
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The Online Model Structure
(C.K. Allen , C. McChesney) . SNS
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* “Model” consists of 3 main parts (based on Malitsky design)
— Probe: the type of beam model, needs initial conditions.
» ParticleProbe (Working: for centroids, single-particle, etc.)
» EnvelopeProbe (Working: for Trace3D-type simulations)

— Elements: the usual set of lattice elements used in lattice transport
codes
» Have drifts, thin lens, quads, dipoles, + rf gaps implemented

— Algorithms: We have 15t order transfer matrix + envelope space
charge

« The results (l.e. twiss parameters + particle coordinates) are stored in
the probe as a function of longitudinal position along the elements
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The Online Model Lattice Generation
WDKow) S
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. A lattice view of the machine is constructed from the “device” structure
(via a set of rules)

— Drifts are added, elements are split

» Lattice element values can be updated from the machine, user defined
values or design values

* Mostly use an envelope model for linac tracking at present

Device View
(Stored in XAL)

Lattice View
(used in modeling)

NT AT T T

ol ee———— ST T

T

—
- Single entry per element - Elements may be split
- Only physical devices -Includes drifts
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Application Programming Framework
(T. Pelaia) | MSNS
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*An Application Framework is developed and used as a common starting™ ‘I ™
point for application programs

*Provides a common look feel for all apps
*Quick jump-start for application development
*Easy retro-fixes across many apps

*Uses familiar “windows” look feel paradigm

*Incorporates a document architecture

Save/open

Error logging Common default menu bar
app setup

Html help

Toolbar for common actions

Load devices/types Open... Sdve As. Snapshot Machine Restore | Capture as PMNG

et Sy stems:
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DTL Tank-1 Acceptance Scan Application
(D. Jeon)

N

SPALLATION ifﬁnwn SOURCE
- v

« Matlab program used to set the DTL phase. The algorithms were
tuned during commissioning.

* Worked well
*  Will migrate to XAL
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MEBT Cavity Setting Application
(A. Shishlo, S. Aleksandrov) nl SNS
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« Initial MEBT commissioning done with Matlab code

* Rewritten in XAL for more permanent maintenance, used for phase
settings.

« Wil follow this pattern for other applications in the linac

Matlab version » XAL version running with live data
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Xio Application

(P. Chu)

« General purpose value displayer (tables, and or plots)
» Added to application framework, works for MEBT + DTL

bd xio - Untitled

File Edit

Accelerator

YView Special Window Help

b4 xio - Untitled*

File Edit Accelerator View Special Window Help

Load Default Accelerator
Load Accelerator

setup ta

setup tables

Capture as PNG

Sequences

M O LEBT

Pick
accelerator
_.__u x

O RFQ

O MEET

O DTL1

® MEBT-DTL1

v TypeAndHandleSelector =0X

Combo Sequence

Device Types:
& QH
& DCH
& DCY
o BPM
[] phaseAvg

vl xAvg

(] amplitudeAvg

vl yAvg

Pick devic
types

P
IR Y

e + signal

N>

T10N NEUTRON SOURCE

x

<MEBT + DTL ->

3 1 5 3 7

< qmp

@ Qv
&= BCM xio - Untitled®
& Bnch File Edit Accelerator Yiew 5S8ecial Window Help
RG ‘ Setup tahles| ‘ Capture as PMG
[ BPMs |
St EPM s xAwg by |
e MEET DiagBPMO1 |[-0 0028 | R} |
MEBT _Diaq:BPMO4 o016 [jo. 007 |
MEBT _Diag:BPMOS [|-0.0144 [jo.0127 |
BT _Diag:EFM 10 [0.0153 [[-0.0006 |
. MEBT _Diag:BPM11 o 00ss [0 0023 |
MEBT _Diag:BPM 14 o 0066 [|—5. 0005 |
X-¥ Plot If Water Fall If Water Fall |
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Scope Application
L A |

SFMLMIBHWIRUH SOURCE
- A Digital Oscilloscope — with a similar user interface as analog scopes
« Displays array waveforms vs. time (NOT vs arbitrary units)

« Uses the time correlator, has built-in math capability, FFT, triggered data
acquisition

« Will use this for comparing waveforms from RF, diagnostics, etc.

« Requires input from signal providers describing how the array information is
packaged, and offset from the cycle start + accurate timestamps on signals

File Edit Yiew Window Help
“Channels— -Chl |
Sat Jul 19 07:48:44 EDT 2003 Grid | |
DTL_RF: Cavir1: Fuvd _tih Set
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wrns 2 DTL_RF:Ca... true 0.0020 0.0
4 false 1.0 0.0
Dark Light -
I
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Online Model Application
woKem NS

SPALLATION ifﬁmun SOURCE
- v

 An online model is now available within the XAL framework

* Online model can be run for 1) live values, 2) design values and 3) user
defined what-if changes

« Can display or dump beam Twiss output

File Edit Accelerator Model YView Window Help
| Probe... | | Run || Synchronize
Accel Select..
Sequence 10 [ x
Lattice . .
. Vertical and horizontal beta
Trajectory .
Prasesoace S functions through the MEBT,
Tulss Plots = DTL + D-plate for design
6 0 values
[
4 [
[v
[z
2
O
[ Alpha Z
uEI 1 2 3 4 ] 1] ¥ 8 9 10 11 [] Beta Z
s (m
8RR e )
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Online Model Matching . 'SNS

Before matching |

*Vary the initial beam

5 .
transverse twiss parameters AT /
(RFQ exit) eim/ A
8§ 01 = Horizontal wire
*Fit to the measured beam " Wm ® Vertoal i
sizes D S N
0 2 4 6 8 10
*Use the online model + the =
XAL solver After matching
*Done with a script, piecing : -u"“ /
together existing components  _ - A . [ ot
o " Tonsontat
® A4 - m Vertical wire
vy
5 | \
0 2 4 6 8 10
s (m)
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External Lattice Generator
(P. Chu) | ﬂgSNS

S@Lwnu'ﬁﬂ&wum
« Generate an external lattice file for /\

Selected part Of the acce|erat0r File Edit Accelerator Data Source Yiew Window Help

‘ Prohe File...| | Prohe Fﬂitur‘ | Create T3d...| | Create Dynat...|

 Uses the online model lattice
generation

« Tested though DTL (+ HEBT)

« Can use live or design values /

« Trace3D or Dynac input files can
be created.

 May be incorporated into the online
model application.
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Orbit-Difference Application
(P. Chu) ~ !ZSNS
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« Compares differences in beam orbits, for both BPMs and
calculated

« Online model is also used in the Orbit Difference Application, in
addition to running Trace 3D (external fortran code)

Kick applied here

ait Difference

Orhit Difference

*Orbit difference example
using the online model

*Used to observe orbit
difference in the horizontal
direction

*Helped resolve sign issue
in BPMs

aaaaaaaaaaa
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XYZ Correlator Application
(P. Chu) 2 t4 NS
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« Pick 2 (or three) signals and monitor them together

« Can use the time correlator to ensure signals are from the same pulse
« Added customization features + added to the framework

Can export or f|t the acquwed data -

MEBT _Diag BPMO4 phase g

Correlation between phase
measurements of 2 BPMs

-
(=]

=
& o ] =]

wgedvgedvgedvgedvgedvg
a

"Bl 62 63 64 65 66 67 68 69 70 71 72
MEET_Diag:EPMO4phaseAvg

Y=-80.76 + 1.24 X
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1-D Scan Application
(A. Shishlo) ﬂz NS
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* Provides an easy way to scan one quantity and monitor others
« Can average over pulses, scan multiple times, pause

« Analysis includes fitting, intersection finding, min/max, etc.

- Easy way to do a quick unanticipated experiment

«Can select scan or readback signals *BPM amplitudes vs. MEBT RF
from pull down Accelerator hierarchy phase setting

| 5caniD - Untitled (==l
File Edit V¥iew Window Help

: ‘ Scan ” Analysis & Management ” Set Pus | | Set Accelerator| | Preferances..

£
-©

1111111

3839917919
e
&
2
bcl

PP

ICALEPS 2003
1

16 SNS

XAL



Save-Compare-Restore (Score) Application /SNS

SFMLMIBH H[HIRUH SOURCE

* Provides a means to capture machine setup, compare live values to a
saved set, and to restore values to a saved set

— Grabs settable + readback signals
« Can sort by system and device type
— Uses DataTable classes for querying

| Load devices,/types | | 0pen...| | Save As.. | | Snapshot Machine | | Restore || Capture as PNG|

Select Systems RFQ | MEBT | DTL | Timing | FE | DPlate |
g:':“’ Tvpe | Setpoint name | SP Save val |_SPlveval | Readback Mame | RBSave val | RB Iwe val |
FE RFQ:RF:Gain 0.3500 0.3500
MEET RFQ:RF:Gain_Rot 116.9083 116.9083
RFQ RFQ:RF:Int_scale 7000.0000 |7000.0000
. . Timing RFQ:RF:Loop 1.0000 1.0000
o Th|S IS the RFQ:RF:cavAmpSet 0.5512 0.5512 RFQ:RF:cavAmpAvg 0.5488 0.5403
RFQ:RF.cavPhaseSet 24,3920 24,3920 RFQ:RF:cavPhaseAvg 24.3090 24,2417

RFQ_HPRFEMod1VCTL Set130.0000 130.0000 RFQ_HPRF:Mod1l:Y_Mon [100.3780 100.3750

primary means to oM adrors: il 7315
shap-shot Tap

RFQ_HPRF:Mod1l:l_Mon 48.8328 48.8791

Sys Set RFQ:Chllr_2:T_Set 24.2000 24.2000 RFQ:Chllr_2:T 25.2192 25.3264
e S RFQ:Chllr_2:T_LB 24.1819 24,1849

machine data Select Types v

Diag RFO_VaclG_2:P 2710E-7  [2.694E-7

Duty RFQ_VacXv:Sts 1.0000 1.0000

Gate

LEET

Mag

RF

RR

Source

Temp

Vac

Type Set Machine data saved at Sat Aug 30 19:36:59 EDT 2003
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Machine Protection System (MPS) Post-
Mortem Application

N
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« Captures MPS events, and sorts the signals in order of occurrence
— i.e. determines the root cause of a trip (uses correlator)

 Logs mps events, provides statistics
« Used mostly by the MPS team
« Are moving to a client/server architecture

hd Mmpspostmort - Untitled = 0
File Edit Yiew Special Help

| sewtings | | Capture as PNG |

["MPS Log | First Hit Stats | PV Status |

Ltarting at Thu Sep 14:41:325 EOT 2003

September 04, 2003 0702 reply bookmark thread

Equipment Category(s): Conrols

Loghook({s): Cperations

The MP3 evente this shift are below. A more detailed log of all MPS events since
873103 at 17:30 is attached (with statisics summary at the end).

/ Starting at Thu Zep 04 00:21:55 EDT 2003:
RF(Q LLRF:HPM1:FPAR _DPlate:chan_status, counts = 56

MEBT_RF:Bnchl:FPAR_DPlate:chan_status, counts = 26
FE_MPS:Dplate:FPAR Srcichan_status, counts = 4
MEET_RF:Bnchd4:FPAR DPlate:chan_status, counts = 2
RF( Vac:¥SIL:FPL_DPlate:chan_status, counts = 2
DTL_Diag:BLM224:FPAR_DPlate:chan_status, counts = 1
DTL_Diag:VFM_OK:FPL_DPlate:chan_status, counts = 1
DTL_Diag:BLM160:FPAR_DPlate:chan_status, counts = 1
MEBT_Vac:3GV:FPL_DPlate:chan_status, counts = 1
DTL_LLRF:HPFM1:FPAR DPlate:chan_status, counts = 1
DTL Vac:V¥S8IL1:;FPL_DPlate:chan_status, counts = 1

Pause Monitor Export Text
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Client Server Architecture
(T. Pelaia, C. McChesney) ﬂf; SNS
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* Presently most applications are
stand-alone

File Edit Yiew Window Help

update period (se0: E

Application | Host | Total Memary (kBr | Free Mermory (kB |

H Applicationyiewer |jdaZd.sns. gow 4,096 000 1,287 6644
 We have created an agent (i.e. o e 1830.5n5.gov 14148000 5201172
. . ¥io jdgZ.shs. gow 3,860,000 249 781
C||ent-server) arChlteCture wyzCarrelator jdg2.sns.gaov 4,592.000 1,519.938

» Uses open source, supported
standards for communication
(Rendezvous for network
details, and xml-rpc for ObJeCt The application viewer: a service that

passing) — provides simple monitors all xal application processes
interface.

- =)
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Planning / future directions /SNS
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* Application needs re-evaluated
— Linac + Ring physicists provided input

— Group feedback from commissioning for automation of tedious
procedures (ongoing)

* Application list updated, with names
— Typically have a physicist + application writer pair
« Additional help from the physics group, + Cosylab

| New H Open...‘ ‘ Cut H Copy ” Faste‘ ‘ Capture as PNG|
(Tune Settings r Chromaticity rAr( Phase Advance r/ EBeta Function r Harmonic Correction \
Set Tune Resonance Grid
Increment: | 0.001 v Increment: | 0.001 wey: |[JORETN R | oo Order 4
X tune: % SS Focusing Quad.:

+ Started ring applications, - o T
.g. Optics Control | e < > 15
(S a ra h C O u S I n e a u ) : ‘ Calculate Quadrupoles || Calculate Quadrupoles SR S = <

Quad. Set Points: Quad. Read Back: L /
Arc Defocusing: _4.250587 4252205 343
Arc Focusing: 3 909989 3915203 Vd N v
5.20
Arc Focusing@6em): |[z.617235 3.609159 / \
Arc Matching: -3.02295%2 -3.023254 4,95
) 495 520 545 570 595 620 645
55 Defocusing: 4116582 -4.116582 x
55 Focusing: 3.766255 3.766255
i Current Setpoint: o222
Submit Get Read Back P ¥ tune |5 200
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Summary . !SNS

SFMLMIDHHIRUH SOURCE
A U!

« XAL infrastructure is in place, moving move towards application
production (~ 12 apps written)

— Infrastructure is in place for rapid deployment

» Lots of work to do
— Many applications to write
— Planning to do more training
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