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—+6LE— Outline

E XAL setup

E XAL Online Model for LCLS

I Linac Energy Manager (LEM)

I Save, Compare, Restore (SCORE)

I Model Server

I LCLS High-Level Application Environment
F Current status
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—=6GLS— XAL Setup

I Database for XAL inputs

m Elements/Symbols Database for lattice data
mMaster Excel spreadsheet as MAD DECK

m RF cavity/gap tables for TTF coefficients and
power distribution info

m XAL source code branched from SNS 07/2007
m Source repository — SLAC CVS server
m Python script for generating XAL XDXF file
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—LoLS Online Model for LCLS

I Particle frame coordinate

I Validate XAL model (XAL vs. MAD)

m Rewrite all transfer matrices with MAD-8
algorithm

mR-matrix (transverse 4x4)

m Twiss parameters, Chromat|C|ty phase
advance.. =
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—Lole Online Model Data

F Online model manager
mRun model

mView avallable models — comparison
mTag GOLD model

EMndeIManager - Untitled.mm

Back Prop. Twiss from

CATHODE to DUMP [pesion [~ s [~ oessusd] Run Modlel Make SEL Gold > Log Book

ZPlot | ModelDetails | Machine Parameters

| Select A Plot Function:
' ETAX &Y

J|[ETAP X &Y
“{[R11 &R33
{[R12 & R34
i(lR21 & RA3 =
:| rComparison—————

(@ Overlay Reference
() Plot Diff from Reference

Configure

(@ Show Z Position
 Show MAD Names
) Show EPICS Names
["] Show Device Points

2

4/20 10:24:34
4/20 10:24:27
4/20 10:24:33

Trying to connect to the selected Database and load machine models
Application is fetching maching models

Connection change cancelled.

Saved Models: From: |Mar 20, 2009 1U:23:22'z|v To: Now [ ]SetEnd Time |Find | | Restoreto Default || Advanced
ID |RUN_ELEMENT. DATEI RUN_S...| M... COMMENTS GOLD REF | SEI
3503 |2009-04-18 224345 0EXTANT |5 |Run EXTANT Model on CATHODE to Main Dump bearn line, And the Eneragy is 13.509118 Ga, PREVIQUS | | | =
3310 |2009-04-1511:25:37.0[EXTANT |5 |Run EXTANT Model on CATHODE to Main Dump beam line. And the Eneray is 13.910678 Ge. |
3105 |2009-04-11 22.20:88.0[EXTANT |5 |Run EXTANT Model on CATHODE to Main Dump beam line. And the Energy is 13.759509 Ge. L
2804  |2009-04-07 1511:23 OEXTANT |5 Run EXTAMT Model on CATHODE to Main Dump beam line. And the Eneroy is 13 648956 Gey PRESENT | [v
2803 |2008-04-07 15.07:24.0DESIGN 5 |Run DESIGN Model on CATHODE to Main Dump beam line. And the Energy is 13640000 GeY. PRESENT ~|
Database Access Status: Connection change cancelled. Model Query Status: Connection change cancelled.
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—LELS Linac Energy Manager (LEM)

I Scale non-matching magnets based on
design or reference energy/field pair

I Fixed points for energy calibrations
F LEM as API for other apps to call

(&) LEm Lo o
........................ pIEcck
, September 28, 2009 2:04:53 PM PDT
dge
Eref (GeV): Extant: Ideal:
0
Z(m)
9 ;S 14‘;4‘3; LE:\i Collect Data starting.
9/28 14:04:53 LEM Data Collection completed successfully. -
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I Database modifications

mOracle APEX GUI
m PV configuration tracker
mIRMIS PV validation

I Restore with LEM API
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File Edit View Special Window

Load Displayed... | Activate Displayed...

‘ Region: |Gun 1o TD11-LEM

Area Filter: Cao1
IN20

u21 SoL1

| Subsystem Filter: YCO0

[«
=2
3

| Signal Name Filter: G

Snapshot Filter: |Config Titie >

YC02
oo s e

| XC02

Save, Compare, Restore (SCORE)

Snapshot List | Comment | IN20 | LI21

LI Subsys
Magnet
m SOLBK.

SOLBK

8XGC Trim

Load Selected..  Activate Selected... ki

i | Save Reglon.. | Save Maco.. | Save the World...

Name DES Save Val Uive Val | DES Live Val | ACT Live Val | ACT Save Val | DES .| ACT ..[CON
-0.02990 2990 |-0.0299¢ 0.02 BDES |BACT [BCON
0.000E0 0.000E0 EDES EACT [ECON

BDES |BACT [BCON
EDES |EACT [ECON
BDES |BACT |BCON
EDES EACT |[ECON
BDES |BACT [BCON
EDES_|EACT |ECON
BDES |BACT [BCON
EDES |EACT |[ECON

0.000E0 0 000E0
0.000E0 ]

1.0326-3 1032 10326-3 10326-3 1032E BDES_|BACT |BCON |5
Gun to TD11-LEM #98353 machine data saved at 2011-08-26 11:16:10.0

8/26 125452
8/26 125453

L-pnyslu Icls-srv04 | 30929 | score-R0-3-4

Snapshot Number 98353 Opened in Region Gun to TD11-LEM
Ready

(. SCORE_SNAPSHOT_GRP

Search Display [15 ¥
row(s) 1- 15 of more than 500 x| Nest B
Edt Reqion Hod Date®

@ e 08262011 11:17:54 -6% Jter | 357 GeV + 0,0 MeV, 5000 A 0.27 m,
@I  unculator CAM 087262011 11:17:52 | Post AMO Setup - 6% JMter | 3.57 GeV + 0.0 MeV, 5000 A 0.27 mJ,
@D  Wire Scanner 087262011 11:17:51 | Post AMO Setup - 6% Jter | 3.57 GeV « 0.0 MeV, 5000 A 0.27 mJ.
@D unculator Taper | 0872672011 11:17:49 | PostAMO Setup - 6% Jiter | 3.57 GeV = 0.0 MeV. 5000 A, 0.27 mJ,
€D  vacwum 0872672011 11:17:48 | Post AMO Setup - 6% Jiter | 357 GeV + 0.0 MeV. 5000 A 0.27 mJ,
€D TimngA 087262011 11:17:46 | Post AMO Setup - 6% Jilter | 3.57 GeV + 0.0 MeV. 5000 A 0.27 mJ,
@D  Feedvack-Al 0272672011 11:17:04 | PostAMO Setup - 6% Jiter | 357 GeV + 0.0 MeV. 6000 A 0.27 mJ,
@D e 081262011 14:17.02 | PostAMO Setup - 6% Jier | 3,57 GeV + 0.0 MV, 5000 A 0.27 mJ,
@D colimator 082672011 11:16:21 | Post AMO Setup - 6% Jller | 3.57 GeV « 0.0 MeV, 5000 A, 0.27 m,
@D CatyBPMCal | 082672011 11:16:19  PostAMO Setup - 6% Mler | 357 GeV + 0.0 MeV, 5000 A 0.27 mJ.
@D ssa 082872011 11:16:17 | PostAMO Setup - 6% Mier | 3.57 GeV + 0.0 MeV, 6000 A, 0.27 mJ, 55
@D | UnculstorLEM | 0872572011 111615 | PostAMO Setup - 6% Jier | 3,57 GeV + 0.0 MeV. 5000 A, 0.27 mJ.
@D Luen 087262011 11:16:14 | Post AMO Setup - 6% Jiter | 3.57 GeV + 0.0 eV, 5000 A, 0.27 mJ,
@@ID  TO1110BSY-LEM | 08262011 11:16:12 | PostAMO Setup - 6% Jiter | 357 GeV + 0.0 MeV, 5000 A 0.27 mJ.
@D | GuntoTDI1-LEM | 087252011 19:16:10 | PostAMO Setup - 5% Jiter | 357 GeV+ 0.0 MeV. 5000 A, 0.27 mJ.

Expodio Bxcel

556 eV,
556 eV,
556 eV
556 eV,
556 eV
556 eV

556 eV

5 eV,
556 eV,
S5 eV

5 eV,

Pri Save Setind User
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
/. 40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
V, 40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER
40pC N EPICS_MON_USER

P. Chu
pchu@slac.stanford.edu



—Lole Model Server

I XAL Online Model data saved in Oracle
DB

mDesign model
m Extant model
I Full Machine model available at all time

I Data access via AIDA (CORBA based
service)

mSupport MATLAB, Java, HTML
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LCLS HLA Environment

I Messaging

- W

414 10:45:09
414 104725
4714 104747
414 10:48:19
414 10:51:27

A4 10

Application has finished launching!
Application are trying to find models in the bearn line

Application is nnning the AL machine model. ..
The new XAL machine model's ID iz "RUN" |

Application iz runrdng the AL machine model.

The #izezr

T i "ETTRIY |

BT prachine snndel!

[»

4]

B Common look-an

B MPXMain - (FULL MACHINE) - Untitled.mpx®

File Edit Accelerator Model Magnet View Window Help

E GUI framework/layout

B ModelManager - Untitled.mm,

Back Prop. Twiss from

|CATHODE to DUMP

‘ ‘ ‘Design|v|

Run Model Make SEL Gold

[wsez_ T easurea]

Exit

-> Log Book

Probe...| | Probe Editor | | Run | Synchronize | | Enable PV Logging | | Lattice Tree
Accel 700
Sequence
—
Probe 500
Trajectory
Result Table 1
Result Table 2 | 500
Plots

400

300

200 4

100

=

Model Details

Machine Parameters

; Select A Plot Function :

| rComparison
(@ Overlay Reference
(2 Plot Diff from Reference

:| rConfigure

® Show Z Position

() Show MAD Names
() Show EPICS Names
["] Show Device Points

4720 10:24:24
4720 102427

4/20 10:24:28

Trying to conmect to the selected Database and load machine models

Application is fetching machine models.

Connection change cancelled.

[Tr

e

Saved Models:

Restore to Default | | Advanced

oED 153 \D_[RUN_ELEWENT DATERUM 5 _|m COMMENTS GOLD | REF | SEL
3503 |2008-04-18 22:43:45 D\E}{TANT 5 |Run EXTANT Model on CATHODE to Main Dump beam line. And the Energy is 13.505118 Gel. PREVIOUS [ ] |=
s (m) 3310 [2009-04-1511:2637.0[EXTANT |5 |Run EXTANT Madlel on CATHODE 1o Main Dump beam line. And the Energy is 12.810678 GeV. OluE
[l".-.l I....I]II]]III]]I]IIH_HHHHHHHH}>HH>H|HH| HHH H,Hll 3105 [2008-04-11 32 2058 0[EXTANT |5 |Run EXTANT Model on GATHODE to Main Dump heam line. And the Eneray s 13.759508 Gev. O o
Il 2804 |20089-04-07 1511 23 0EXTANT |5 |Run EXTANT Model on CATHODE 1o Main Dump heam line_And the Energy is 13 649858 Ga' PRESENT | v| | [
WEYY LATTICE: FULL MACHINE; NEWY PROBE: by probe editor, MEWY LATTICE: FULL MACHINE 2803 |2009-04-07 15:07:24. U\DES\GN 5 Run DESIGN Model on CATHODE to Main Durnp bearn line. And the Energy is 13640000 GeV. FRESEMNT ~|
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Model Query Status: Connection change cancelled
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—=GLE— Status

I LCLS XAL is working

F XAL inline model for quick prototyping but
most online model usage is not real-time

F SLAC GUI preference (not quite portable)
F No active XAL development at this moment
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