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Application Programming Update Since

March 2004

LN

SPMEUIUH NEUTRON SOURCE

File Edit View Window Help

Applications:

 XAL Infrastructure .

administrative
DTL

— Framework, services |jonem

MEET
RF

— Online model

o Data Analysis

e

appviewer
bpmviewer
dbbrowser
latticeGenerate
launcher
lossviewer
mpsclient
onlineiModel
orbdisp
orbitCorrect
orbitDiff

pasta
PYCorrelator
pvlogger
saddam
scanlD

scan?D
scanPhaseAndAmplIME
scanPhaseMEBT_xal
scope

score
timestampTest
wirescan

xio

Path: /ade/xal/bin/appviewer
Motes:

monitar AL applications running on the local network (e.g.
launch time, memory usage, host, ...). Also allows the user
to perform some cleanup operations such as shutting down

an application and forcing garkbage collection.

The application

launcher

e Applications uf

-

— Over 20 XAL applications (+ 5 under active development)
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XAL Infrastructure Progress (T. Pelaia) !SNS

SPMEHIUH H[lITR'[IN SULII?[{

PV logger
— General capability to log groups of signals to the database

e Application Framework
— Log errors

 Tools
— Solver: new infrastructure set up

— Graphics package features

« Java Channel Access upgrade

Sept 27-29 2004
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XAL Infrastructure Progress: Online model !SNS

SPALLATION H[lIIR{IN SULIM[
L a4

» Added longitudinal phase tracking
— Advance both phase and energy (coupled equations)
— Generalized the procedure, database configured.

— Allows us to compare the model with measurements as RF
phase/amplitude is adjusted.

 Benchmarked to parmila
— Phase good to ~ 1 deg, energy good to ~ 10’s of keV

Tank 2 CCL1

-20 -24

-22 A -25

-24 A -26
g2 f\ \\ —OLM éﬁ 27 —OoLM
o -28 _ o -28 1 .
ﬁ 30 / \ —— parmila é 29 — parmila

-34 -31 A

-36 ‘ ‘ ‘ ; -32 T T . .

0 10 20 30 40 50 0 20 40 60 80 100
cell cell
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Online model: Longitudinal Tracking SNS

. Compared Iongltudlnal phase calculations to data taken during thLé last

comm|SS|on|ng run

— scanned DTL phase at different amplitudes and monitored

downstream BPM phases

* Using a script, work out the algorithm to do the “phase signature

matching”

« Solve for the cavity amplitude (MV/m), cavity phase relative to the

beam, and incident beam energy

L

N —— Tank 2 signature
- EESES matchlng
g -1 58E2 A~ .:Ex:x = , -- .
: =‘ T————

-1.72E2

-1.86E2 -
- -

-2.00E2

-4 00EL -1.00EL 2.00E1
DTL 1 phase (deg)

« Made an application

5.00E1

Red = lower amp.

Blue = middle amplitude
Black = higher amplitude
Curves = measurements

Dots = model
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PASTA (Phase / Amplitude Scan and Tuning

Application)

=
SPALLATION NEUT
L 4

A\

RON SOURCE

« General cavity phase / amplitude scan and analysis application
— Needs speeding up and robustness features

“ Open...| | Capture as PNG

Setup | Scan

Analysis |

SCAMN @ BPM Values ws, Cavity Phase

Parameter PY RB walue : a

0.417 | 0 [ 0.437 |
] I
Parameter SCAN step: | 0.0101

Scan PY RE value : 9

-180 | 0 175 |
q I | []

SCAN with step: | 5 | e
Time delay after settings [sec]: | 0.2
@ lse Beam Trigger, Delay [sec]:|1.2

) Awerage Tor N read out with T delay
N= 1 T delay [sec]= 0.0

100 1

Measured ¥alues
=S
L

»

FF phase scan Py DTL_LLRF:FCM&: CtIPhaseset| |
false

FF amplitucle scan Py
DTL_LLRF:FCME: CtlAmpSet false

-100 4

EPM monitor P 1

CCL_Diag:BPM 103 phaseswy false
BPM monitar P 2

ICCL_Diag:BPM 103 amplitudesyy false
BFM ronitar PY 3

CCL_Diag:BPM 112 phaseswy false _200

Do the cavity scans

“| Open...| | Capture as PNG

Setup [ Scan | Analysis |

BPM monitor PV 4 T T
ICCL_Diag:BPM 112 amplitudesyy false =200 -100 0

- Cavity Phase (deg)

200

Solve for incoming beam
energy, cavity phase and

amplitude calibrations :

L Analysis © BPM Phase Difference ws. Cavity Phase
Import Scan Data 148
Minimum BEPM Amplitude (mA.. 12.5 129
Offsetin X (deg) : 100
Offset in Y (deg) : 0 1107
Design phase {(deg) = -24.019 91+
Design Amp (MY ) = 3 6085
Matching Variables: 727
Cav Phase Offset (deq) -36.57471
Energy In (Mev) 7169546 53 7
CavVaoltage scan 1 (MY /) 2. 16764 —
=] E
g 33
Scan for Voltage Variable (0 ®1 )2 =
5 144
Setup: E
Minimum scan phase (deg) : -50 = =57
Maximum scan phase (deg) : 0 E 2 4
Number of model steps/scan: |10 = -
Solver time limit (seQ : 150 —43 4
i 8 Simplex -
Pick a Probe Probe =2
-81
Single Pass: Single Pass
-100 1
Do the Matching : Stant Solver
-120 7
Error: 48.7
-129 ! !
Find Setpoints zrmjgﬁﬁsy ~1087 -84.9 612 -27.4
R = O Cavity Phase (deg)
b9 2004
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Transverse Beam Property Analysis !SNS

3.29E0 g Vu
7 28E0
2 EBED
= 5.81EC
E__ 2 0TED =
.;: e g 43360 41— —===
4 [
g é 2.86E0 1 : ¥ =
B.56E-1 2 \C\/—}\\-:’—:‘: 4
2.476-1 LasEon _".l J. ..‘._-"'?. "{ :
-8.71E-2 :
-182E-1 1.15E0
\ Emittance varies
5
4 0
LY :
3 ¥ * » Veritcal
.§- 2 = Horizortal
s 1 A <Vertical>
0 A <Horizontal>
-1
e . l-‘-
0 0.1 02 03 0.4 05
beta (m)

Compare measured and model predicted beam sizes in the MEBT for a variety of
MEBT magnet settings

*Solve for MEBT entrance twiss parameters to best match measured wire profiles under
a variety of quad settings

sUses solver + online model packages within a script.

*Agrees with independent Aleksandrov analysis
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MEBT Quad Matching, for new input Twiss

Parameters | HZ SNS

OOED

Envelope)

T
0.00ED 1.25E1

5.00EL

SPALLATION NEUTRON SOURCE
| i (/U

Old input Twiss, Old MEBT quad settings

New input Twiss, Old MEBT quad settings

New input Twiss, New MEBT quad settings
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Longitudinal Beam Dynamics For CCL

(Institute Nuclear Research, Moscow) | ﬂg SNS
i

SPALLATION NEUTRON SOURCE
L a4

» Perform parametric scans of CCL cavity phase, cavity amplitude :

and input energy
— Calculate downstream BPM phases
— Used in INR Delta-T measurement

Online model input INR Delta-T Application
calculations

(Downstream BPM phase changes vs.

CCL phase, amplitude and input e — @
energy) e |

o -
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2-D Scan Application (A. Shishlo) !SNS

 Added 2-D scan capability (parametric scans) :
» Define preset configurations

— Optional analysis capability
» Used for DTL acceptance scans for phase/amplitude setting

— Scan DTL phase + amplitude, monitor Faraday Cup signal

BICIEY

—" Scan2D - DTL TANK 5 Phase Scan
File Edit View Window Help

| Scan

Select Predefined Cunfig.‘ |Preferences... Time: 09.17.04 17

s X (L ARALYSIS | Measured Yalues vs. Scan PY's Values /
20

H Analysis & Management | Sele

DTL PHASE SCAN

Energy D1t [%] = | 0
[FIND WIDTH FOR 1D SCAN -

0.4
0.41

FIND WIDTH AND GUESS AMPL. & PHASE

idth [dgr] : 106.548

Guess Ampl : 0.451

Guess Phase : -96.3 v
SET GUESS AMPL. & PHASE TO CAVITY E

©DTL Cav. Amplitude 2 107

@DTL Cav. Phase 3

©DTL Transmission PV =
&Validation P¥s

&-‘ ._._‘._. Aadaas iy T T Ty

-200 —1|5:) 0 1(;0 200
Stan PY : DTL_LLRF:FCM5: CtiPhaseSet
HIDE SHOW ALL REMOVE POINT REMOVE GRAPH REMOVE ALL
WRAP DATA EXPORT ASCII INCR. COLOR DATA COLOR REMOVE TEMP.

| Sept 27-29 2004
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Scope Application (T. Pelaia) QSNS

SPMMII N N[HTEOH SOURCE
LR 4

 The Digital Oscilloscope — display waveforms vs. time
« Triggered RF waveform display

— Only display RF waveform with beam (RF = 20 Hz, beam = 1 Hz)
« Can be used for tuning

ope - fadefxalfdo opefDTLE beam qqge ope [=][c2][2]
File Edit Yiew Window Help
FriSep 10 12:42:58 EOT 2004 - rChannels—— rTrigger -]
326 Legend - [ICS_Tir: Uil event46 Count || set
—a— DTL_LLRF:FCM 6: Fwdd WA ot Fe— =
3.05 ] PNG ’7
' . 5 Ch3 ~Filter
ump
2.62 & - Ch4 Min Double
- Find
|
5 41 k — | Mathl | - Parameter |I Walue - 0||
o 1 1 1 1 T
£ 220f —— i [ vawn2_|
1.88
156 Time
135 |
113 _
- FY
3. 9987ES 4. 438E3 4.8773E3 Channel | Lakel Enabled |  Scale Offset ||
T am— [ Configure | |1 DTL_LLRF:F...[true 0.00034 2.5
2 DTL_LLREF:F...|true 0.00042 -3.7
———————— [ H false 1.0 0.0
Dark Light 4 false 1.0 0.0
I I
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Wirescanner Application (P. Chu, S. Bunch)

AN

SPMEHIUH H[lITEDH SOURCE

* Provides an easy way to quickly run many wire scans at once

oo

Standard accelerator browser
Exports wire data to a file
View individual profile results
Translate data to Matlab for

frea

Sigma
Cffser
Slop:

Mg |

amplitude
Mean

AbortScan | Set Log Scale

n 40 o L
[mm]

100 120

XHT | XEWE | AT
0 25 0]1
5

i 'i-N 14 1
001 .01

Untitled.wss®
File Edit View Accelerator Special Window Help

=™ Wirescanner Applicaton -

DTL_DiagW5248 | DTL_DiagWs334 | DTL_Diag:Ws428 | DTL_Diag:ws524 |
MEBT Diag:Ws04b | MEET Diag:WS07 | MEET DiagW514 | DTL DiagWs160 |
Control / MEBT_Diag:W501 I MEBT_Diag:W504a |

| serectan | | unselectan |

[ _Airescanner(s) | Select

Frogress

mMpeT_Diag Ws01
EBT _Diag: WS04a
MEET _Diag Ws04h
MEET _Diag WS07
MEET _Diag w514
DTL_Diag:W5160
DTL_Diag:Ws248
DTL_Diag: W53 34
DTL_Diag:Ws428
DTL_Diag W55 24
CCL_Diag: w5104
CCL_Diag w5106
CCL_Diag: w5108
CCL_Diag w5110
CCL_Diag: w5204
CCL_Diag sz 10
CCL_Diag: w5304
CrL_Dian sz 10

A0 0o oo ooEEDEEEE E &=

) Series Scan

Start Scan

i®) Parallel Scan

Export Data only

- | Abort All

Used for MEBT input Twiss parameter study
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Loss Viewer Application (S.Cousineau) !SNS

SPALLATION H[lITEDH SOURCE
| i VH

it View Window Help

ile
:§|New‘|0nen...| [ cut copy| Paste| | capture as PvG

Update on new ~ MEBI
Awerage: 1.0535 or
Device | Value
7346 DTL_Diag:ELMOO 0.5678
DTL DTL_Diag:BLM 130 2.7385
DTL_Diag:BLM1&0 1.7059
DTL_Diag:BLM224 -9.7147
ﬁ DTL_Diag:BLM245 -5.0554
OTL Diag BLM317 1.2502 3.00
DTL_Diag:BLM234 0.9590 - 2.44
DOTL_Diag:BLM414 No Connection 1.80
W & DTL Diag:BLM428 |No Connection 133
Maximum of BLMs CTL_Diag BLM512 No Connection I].7B
DTL_Diag BLM524 No Connection g
DTL_DiagBLM511 _No Connection 0.22
-0.33
3 Stop Plot -0.89
- .—1.44
<2 -2.00
£
E1
£
'
2.1

* View a summary of beam loss by - Waterfall display of a specific
machine section beamline portion

— "Zoomable™ to specific BLMs — Faraday cup retracted here
Viewable as fraction of permissible
loss

Sept 27-29 2004
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 MPS post-mortem (tracks first
fault incidents)

— posts statistics to elog
daily
— history views

PV Logger — posts
sets of data to the
database

— periodically or
pushbutton
— Generalized to

allow for custom
PV sets

Service Applications (T. Pelaia)

Special

Reload gnals|

Yiew Window Help

e M - FPL Buffer
File [dit View Window Help

Refresh  Dump Text | Dump HTML
Man Apr 26 14:47:02 DT 2004
signal

FQ
LERT vac S0V FFL_STr_than_smatus

Mon Apr 26 14:0229 EDT 20084

Timesiamp.
MEBT var 55v_cinsed FPL_Sre_chan_sians 14:02-249 96 1085 166

Mon Apr 26 140229 EDT 20084
signal

update period (seQ: 20

DTL_MagP5_DCv23 5 FFL

STL, Map.Fs, PL.CCL, IS, chan, Status

Huost

] Launch Time ]

MEBT MagF5, LSre.chan. status

ics-srv-phyl

Apr 15, 2004 15:38:44 EDT Apr 2

[MF3 FPL_SroFPL_Src_chan_sianus

T Mag:Fs,

MPS Types:
FPL
FPAR

Client
morte

Log [P¥s |

IC5, MPS.FPS 1 FPL Sre, chim, itatus
MEBT Mag:F5 QVOEa02 FPLSRE. chan. Sahes

14:02:29 31

Latest MPS Event
Mon Apr 26 14:47:02 EDT 2004

-Mag Fi_GHOLFPL_Src_chan_sianus
[MEDT, Mag:Ps, CHOT 408 FPL 5re, chan, ststus

1 26, 2004 14:02 29.31

Signal I

Man Apr 26 l;:ataf- EDT M0
Al

RFO_Yac:5GY:FPL_Src_chan_status
LEBT _Wac:SGW:FPL_Src_chan_status

Apr 26,
Apr 26,

PS Post-
viewer

ign Timestanmg
MP5.FPL COL BGIFPL ST, chan, staius Apr 26, 2004 13:7435.47595 1949
Man Apr 26 1128015 EDT 2004
ignal Timestang
NP5 FPL_CCL_ G5 FPL 5P, chan, s1aius Apr 26, 2004 1129 15 3IR1E5171
Fil Apr 23 161548 EDT 2004
Signal Timestang
MENT Mag Ps, GHOT FPL Sre chan, sams Apr 33, 2004 1615 48 115905413
Fri Apr 23 161546 EDT 2004
Signal i
[MERT Mag F5, Q02 FFL Src_chan, status Apr 33, 2004 1615 46 396937310

Fri Apr 23 16:15:45 EDT 2004
Sianal

Timestamg
[MERT MagF5_GHOL FPL Src_chan_stamus , 2004 1615 45 78405 1831

Fri Apr 23 16:15:42 EDT 2004

e
T T Vo Wi e
e

A

pda pried awex | -
] T 7 s |
st Sapd, SO LT 55 20 01 G -
[
arivsin

o Brarm S1at

[
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New applications (P. Chu)

N

=
SPALLATION NEUTRON SOURCE
L i 4

» Virtual Accelerator — Generalized to work for any accelerator

sequence

— Provides model based EPICS signals for application

development

P Y
% Vinual Accelerator - jJu/snsfopers/accel/home/paul/MEET-DTLG.va e
File Edit Accelerator View Window Help
Probe File... | Probe Editor | | Set Moise... | Stan va | Stop VA
|V TimeStampTest - Untitled.1st
File Edit View Window Help
- - - Start P¥ Monitor
 Timestamp checker — verify signal - —

DTL_LLRE-HPM1:ADCSnap1_| DTL_LLRFEHPM2:AD!

Eep 16, 2004 10 Bep 16, 2004 10:17

- Sep 16, 2004 1001709 90728666 Sep 16, 2004 10017
tl m e Sta m S are re aS 0 n a e Sep 16, 2004 10:17:09. 200726666 | S5ep 16, 2004 10:17
Fep 16, 2004 10:17:09 490725666 Sep 16, 2004 10:17:

Bep 16, 2004 10:17:09.690725666 Bep 16, 2004 10017

BSep 16, 2004 1001709 8907 18666 Sep 16, 2004 10017

Fep 1€, 2004 10:17:10.907 19666 Fep 16, 2004 10:17:

BFep 16, 2004 10:17:10.2907 14666 Sep 16, 2004 10:17:

bep 16, 2004 10:17:10.490706666 Sep 16, 2004 10017

Bep 16, 2004 10017:10.6907 11666 Sep 16, 2004 10017

Fep 1€, 2004 10:17:10.8207 11666 Fep 16, 2004 10:17:

Fep 16, 2004 10:17:11 90711666 Sep 16, 2004 10:17:

Bep 16, 2004 10:17:11 290709666 Bep 16, 2004 10017

Bep 16, 2004 10017:11 490699666 Sep 16, 2004 10017

Fep 16, 2004 10

Eep 16, 2004 10

Sep 16, 2004 100

Sep 16, 2004 10

Fep 16, 2004 10

Sep 16, 2004 10

Sep 16, 2004 10:

Sep 16, 2004 10

Fep 16, 2004 10

Sep 16, 2004 10

5ep 16, 2004 10:

Sep 16, 2004 10

17:11. 620700666
17:11 B906B9666
17:12 90684666

17:12. 290682666
17:12. 490674666
17:12 690669666
17:12 BI0663666
1713 90654666

17:13.290656666
17:13 490651666
17:13 690647666
17:13 890630666

Fep 16, 2004

10017

Fep 16, 2004 10:17

bep 16, 2004 10117

[Fep 16, 2004 10:17

Fep 16, 2004 10:17:

bep 16, 2004 10:17

bep 16, 2004 10:17:

[Fep 16, 2004 10:17

Fep 16, 2004 10:17:

[Sep 16, 2004 10:17

Bep 16, 2004 10:17:

apl_Pwr
0B.957395666
09.157395666
209357387666
08557291666
"09.757387666
09.957386666
10.157382666
10.357379666
10557377666
10757380666
10.957379666
11 157374666
11 357371666
11 557366666
11.757360666
11 957354666
12 157343666
12 357342666
12.557340666
12757335666
12 957327666
13157323666
13.357318666
12557314666
13 757306666

2004 10
2004 10;
2004 10
, 2004 10
Sep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10:
5ep 16, 2004 10
Sep 16, 2004 10:
Sep 16, 2004 10
Sep 16, 2004 10

17:09.507387666

17:09. 307390666

1709 TOTIEEEEE
17:09.907382666
17:10. 107363666
17:10.307375666
17:10.507373666
1710 7073 TEEEE
17:10. 907379666
17:11. 107378666
17:11 307268
17:11 507369
17:11 FOF 3641
17:11.907356666
17:12 107347666
17:12 307346666
17:12 SO7344666
17:12. 707334666
17:12 207330666
17:13 107324666
17:13 307321666
17:13.507311666
17:13 FO7209666
17:13.907305666
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Ring Applications Under Development (P.
Chu, S. Cousineau, S. Danilov)

SPALLATION NEUTRON SOURCE
| i VH

Jhd 2530 pticsCantrol - juisnsiopersiaccel homepaul HEBTLaoc
File Edit Accelerator Beam Line View Window Help

- | Probe File—  Frobe Editor

HEBT_Diag W501 HEBT _Diag 502
L00E0 10080
hopAra || 1T T honfa
0.00E0 I Y Y S Y [ 0.0080 N
0.00€0 5.00E-1 1.00E0 0.00E0 5.00E-1 1.00€0
- - - mm mm
o tuning a Ication s e
1.00€0 1.0060
NO DATA NO DAT,
0.00E0 e 0.00£0 I
0.0080 5.00E-1 1.00E0 0.00E0 5.00E-1 10080
mm mm
Gaussian fit

Process data from file Arquire WS data Export For e wi Model
!Pmne ile- file: [ /ufsns fopers faccel/nome/paul) xaldewyx t5/HEBTEntranceEmvelope probe selecied

Fing, Diag BPM 413 1
Ring.Diag BPM_801 el
Ring.Diag BPM, 802 :
Ring_Diag EPM_BO3Z 1
[Ring, Diag BFM, 804 v
Rirg. Diag EPM _BOS ]
Fing, Diag BPM 806 v
IRung_Olan BPM_BOT

|Ring. Diag BPM 808
Ring, Diag BPM _B09 v
Ring.Diag BPM B10 | b
Fing.Diag BFM_B13 L
Rirg, Diag BPM _CO1

Fing, Diag BPM CO2

Ring, Diag BPM CO3

Fing. Diag BPM _CO4

|Ring. Diag BPM,COS
{Rinn._ian BPM._COA

| ice |
Ring, Diag BPM 801

[Ring_Diag BFM_BD4 | 023
[Ring. Diag B#M 805 0.5
Ring Diag8FM_B06 | 0.23] -

0.2 -13.762] 14.452|
0.068 -0 [
-1871

) oy
Nowmouehs

Horizontal Signal

[
&

* Ring injection tuning application

SNone K

Fractional X Tune: [o.23
Fractional ¥ Tune: fo.20 |

Vertical Signal

b
373
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Summary

AN

SPALLATION HHHR'DN SULII?[[
L a4

« The XAL application programming infrastructure is in place and
working.
— > 20 applications written — actively used in commissioning
activities
— Online model used more extensively

e Issues
— Java — “heavier” than typical X-widgets.

— Need to revisit some applications to make them more
efficient.

— Provide a systematic data save scheme for applications.
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