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Past 20 years! - The SLAC Control Program
“SCP” (pronounced “skip”

e 06 [X| GRAPHICS CALF24 [X| TP CALF24

lectrons BPHM ws 2 (Data Orbit 1 > (PZBPHHER) HALT RETURN
P=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAYG=1 DISPLY
EPZ2 Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored CALLY BPMO_CNF

PM Orbit Fitting Display
it Range BPMS PR10 8022 to BPMS PR10 8012
it Point BPMS PR1Z 6012 Applic
it Results Index
® Position  -0,38782 mm ¥ Position 0,32719 mm Region Index Panels Panel
¥ Angle  -0,01545 mrad Y Angle  -0,00937 mrad

Tuning

dE/EQ 0, 05659 il RMS fit dif 84,32471 TR DG : Ee
- per mi it di . mm
Modelling operaiion OrbitFit successful Index ?;:gi i E?ﬁgsu

5,07 Panel

A-Line
Index
Facilities & Special
Functions

ALL EPH DIGTAL ANALOG TIMING CONFIG
MAGNET Device STATUS STATUS SYSTEM Index
PANEL Panel INDEX Index

NETWRK YIDEOD WIRE/ MULTI BEAM MODEL FEEDBK
MICRO Index COLMTR DEVICE Option SYSTEM System
Index Index KNOBS Contrl Index Index

OPERAT SYSTEM ALL ALARMS
MAINT BROMWN- REGNS &
Index ouT BCS WARNGS
Display Functions Panel Panel Panel

PR1O PR1Z PRO4 PROG PROE | PR10 |

SPECAL |[ PHONE Print Direc—
ATINIRIS S A B DISPLY DIREC- Cntrl tor's

B BaTBODN HHSSIODD ot TORY Panel Disply
[shF4]

. KNOBS CALF24

Fr (=]

WOSP=2005.ppt

lec6.pdf
POF !
programmingiguides h
matlab=2:pdf

i POF g hIaf10=26=05=1ppt

EXIDocsContents.txt 1.1=307=r0.pdf W3COrg:svg arthur_p

016373 72:pdf
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Hierarchy of Applications Dynamically Linked
Libraries

uTiL | [MopuTIL! | ||[MODDISP |
BPMUTIL
| —

S — i

—

[mMpsuTIL | [APPSHR [eNFUTIL' | [MODMGNT]|

[ DSPSHR® | E’é

|HANDYP?$] |UTILSHR [KLYSUTIL | |[MAGUTIL || gach sotware contois snareavie

image shown is linked against an
object library of name
slclibs:<shareable_image>lib.olb.
However, several of the shareables
shown also link against other librar-
ies, as listed here:

This drawing is available on Unix machines in
‘/nfs/slc/doc/tech_note’ or on a controls VAX
in docStech_note as enlher

) or ) slccomfort:comfort.olb
) slelibs:dspshriib.olb

shareable hlerarchy ps (Poslscnpl) ) ugsystem:objlib.olb

1)
2)
3)
4)
5) : |
6.) siclibs:siclib.olb
7)
8)
9)
10.

[orautL | [cAUTIL? [cAMSHR | [DBSSHR | [NAUTILY ||%) Seietmodipinon
. slcllbs;commnj?c‘::ess.olb
- SCP links directly to shareable {issollissol
(Top-level shareable)

MSGSHR"

SCP does not link to shareable

pllnapl.olb
(Top-level shareable)

erm_supp]terminal.olb,
sys_utik{term_suppJamiib.olb
12 slenetvms:netvms.olb

13.) sys_utilfhandypak]handypak.olb
14.) slelibs:tdrv.olb

T 15.) multinet_root:
Modification History: [multinet library]rpc.olb
15-Apr-1997, G. White (GREG) SYSUTIL

Added Strshr to Crrutil

26-Nov-1996, R. Chestnut (RON)
Added ORAUTIL

30-Nov-1995, S. Allison (SAA)
Minor corrections.

CP does not link to shareable
nder development)

Greg White, Stanford Linear Accelerator Center, 2007



Hierarchy of Applications Dynamically Linked
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_PLOTTING -

Libraries

CORAELATIO
NELITS ORBITFITTING

BUMPS

MULT Il'é"JUEf:

BEAMLINE __ . .
SAVEL . ||  MAGNETS




SCP Application “Integration”

COARELATION
: | PLOTS
ETEEFumé::_:_—_ MGDELDIA@NDSTES‘/ / \ -
5 - FEEDBACK BUNPS
— -'DLEH’- FITTING S, =
/ MAGNETS
- MULTIKNOBS
MODELLANG- / \\
[ & & 4 0 ¥ - = —
— SAVE - -
| AESTORE

Application state
pErsists (mosty)

Greg White, Stanford Linear Accelerator Center, 2007



The SCP’s Characteristics

Advantages

Integrated Applications, tools and science

Rocket Fast
Seamless User Interface
One executable, giving macros

Greg White, Stanford Linear Accelerator Center, 2007



Beamline “Z” plots

Y 7 Y ‘*
) X| GRAPHICS CALF22 e 06 X TP CALF22
ABS Horizontal reference dispersion before x angle MODEL Disply Disply HELP RETURN INDE¥
RHS: old(ABS)= 0,000 new(ABS)= 0,702 prd(ABS)= 0,000 SYSTEM First Last
SOLID - Heas e- C(nm) DASHED - SVD Cale Cmm) IHBER Page Page CF_OPTIC
T T T T
Re- Disply Disply Disply Disply PRINT PRINT
Build Strldx Strldx Prev Next Graph All
Strldx by NNN byDate Page Page Disply Text
MCCPRINT || HCCPRINT
5, - .
SET DELETE SAVE ARCH
DEFALT STEER STEER
1 STEER FILE FILE
|
|
; | f| | . . SET LOAD BENDS +QUADS -QUADS SEXTS
0. | V1T S T 11 A Wd_, 4 DEFALT STEER (QFe-> <QDe->
T o ) S OPTICS FILE caDe+) || <oFe+
' ‘ 'y | ‘ — | —— | —
| SET SAVE CORS BPMS PROFS COR
‘ ‘ DEFALT RESOLY +WIRES EIES
INJCTN FILE
s | ‘ | —
| ﬂnlﬂ: T PR M NP T T v
[ ] 1 [ ] FLOT FLOT ENTER ARIS HODE
ERRBAR SYMBOL HISTO- TITLE PLOT
GRAM
L] ] SELECT]
|
. ; ) . ; PLOT PLOT LOMER UPPER
MAGNET SYMMET LIMITS LIMIT LIMIT
0, 500, 1000, 1500, 2000, JUNITS EQUAL
: : —-AUG— 1403 £ |
DGRP: MODL_S8  BPM scan ab: 23-AUG-2005 03340343 . .. 0o y
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Save/Restore (aka “configs”)

Yo A~
806 X| GRAPHICS CALF22 000 X| TP CALF22
SAVED CONFIGURATION DISPLAY MODEL INJCTN TIMING MISC GOLD HELP RETURN INDEX
PEPZ_HER # 39 SELECT SELECT CONFIG CONFIG CONFIG
Data last acquired ati 4-0CT-2007 19:04156,5 SELECT SELECT INDEX INDEX
IPEP2_HER$39,CNF
123-JAN-06 02347344
! DIRECTORY=THPORARY ANALOG SETPT SAVE BEAM PRINT DISPLY
! __BEAM NO,= 10 CONFIG || CONFIG || TYPE PROMPT All FIRST
ITITLE= 0% 030,00 Before ORM corrector test SELECT SELECT g Text PAGE
! DES PEP2injH || HCCPRINT
Config SAVE HOVE p1spLy |[ 1wcewT |[ DIsey |[ pispLy
PRIM MICR  UNIT SECN ALIARS FILE CON DES Direc— CONFIG || SCR TO INDEX POINTR || LOADED || MEXT
LGPS,PROZ, 5002,BDES, B2, B2t 2,0407 A HORHAL CORFES PAGE
LGPS,PROZ, 5003,BIES, B3, B3H 32,0213
LGPS,PROZ, 5004, EDES, ,ELF =, 20593 LOAD ACTI- KNOB pELETE || DIsPLy |[ DECRMT DISPLY
LGPS,PROZ, 5005, EDES, ,EL,ER Bleg 25,337 CONFIG || vATE ACTYT CONFIG || CONFIG || POINTR PREV
LGPS,PROZ, 5006 ,BDES, ,ELFH 90593 conrre || aL CALL) PACE
LGPS,PROZ, 5007 ,BDES, ,SPARE 0,0 ——
LGPS,PROZ, 5008, BIES, ,VCORLL 16039
LGRS, PROZ, 5009, BDES, ,VCORLR £ 02149 LOAD AcTIVT || KnOB pIsPLY |[ ENTER INCR DISPLY
LGPS,PROZ, 5104, EDES, ,QD4L ~119.16 PARTIL || PARTIL || ACTWT CONFIG || POINTR || PAGE LAST
LGPS,PROZ, 5105, EDES, , QD4R ~119,16 CONFIG || CONFIG || PARTL SELECT | (RED) 1 PAGE
LGPS,PROZ, 5106,BDES, ,QFSL 94,296 REGION:
LGPS,PROZ, 5107 ,BDES, ,0FSR 94,476 :
LGPS,PROZ, 5111,BDES,,QDSIL -42,707 = - =
LGPS,PROZ, 5112,BDES,,QFS3L 41,587 CID-01 || NRING SRING Loz-2o || Z7BSY || B EXT i
LGPS,PROZ, 5113,BDES,,QDS2L -24,130
LGPS,PROZ, 5114,BDES, ,QFS2L 50,663
LGPS,PROZ, 5115,BDES, ,QDSIL -40,868
LGPS,PROZ, 5116,BDES, ,QFSIL 41,087
LGPS,PROZ, 5117,BDES, ,ODSOL -36,009 s Fere e Ere Babar o Fos
LGPS,PROZ, 5118,BDES, ,QF7L 60,297 Barl
LGPS,PROZ, 5119,BDES,,QD6L -81,845 —
LGPS,PROZ, 5120,BDES, QDR -79,936
LGPS,PROZ, 5121,BDES,,QF7R 57,621 = = =
Lee FRo=. Blos Bies. HieoR 3% ocw koo-o1 |[ knrING |[ KksrING |[ kez-zo |[ kz1-30 |[ kEPos FFTE REGION
LGPS,PROZ, 5123,BDES, ,QFS1R 43,472 5 : ey
LGPS,PROZ, 5124,BDES, ,QDSIR -42,932 931 -42,931 R -
4-0CT-07 19304356
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Beam Position Monitors (BPM)

Y
000 X/ GRAPHICS CALF22 000 X| TP CALF22
Positrons BPM ws 2 (Data Orbit 18228 (PZBPMLER> BPHO SELECT Corr BPMO HELP RETURN INDEX
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAVG=1 GOLD NONDEF Plot DIAGS
PEP2 Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored PANEL REGION Panel BPMSTART
5,07 PANEL
PRINT PRINT
= 1 | " Graph All
= J f il . Disply Text
- r '! ! DIRECTORY$ MCCPRINT || MCCPRINT
> 4
] Config REGION ENTER DISPLY
Direc— SELCTD DISPLY POINTR FIRST
-5,0) torys BPHM_P2 INDEX PAGE
5,07 g BPHLER
7 DISPLY
- 4 DISPLY INCRMT NEXT
§ CONFIG POINTR PAGE
= 1 - CONTROLS:
= 1 LOAD SAVE DISPLY
- REFRNC REFRNC DELETE DECRMT PREY
-5,0) ORBIT ORBIT CONFIG POINTR PAGE
Egig: LOAD Load INSTNT MOVE DISPLY
i GOLD REF as REF to SCR TO LAST
- i REF Data File NORMAL PAGE
E‘ i BPM REF DISPLAYS:
= J
4 DISPLY DISPLY Select INCR
4 LOADED LOADED Range PAGE
4 vs 2 WALUES PROZ 1
0, PROS
PROS PROG PRO4 PROZ2 PR12 PR1O | PROS |
NN NN NN NN AR AN AN N NN O NN NI Y SLC SLC SL L SLc H SLc sLc SLE START-
X —Nh NMOMSE M D DSOS ONMOMS D —03 MO O ONIW—0—Nh N GNMont e - | Extret Extrct Inject Inject Scav e+ Inject STOP
o ) A v 31 S A .y~ S "o 3 = IR A =)~ I = e- e+ e- 1 e- 2 e- Return e+ Data
AN <+ 22N R e N <% < < % NN < s
VETO DISABLED 4-0CT-07 183473114
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Reference BPM Orbit

806 X/ GRAPHICS CALF21
Electrons BPM vs 2 (Data Orbit 1320 (PZBEPMHER>
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAYG=1
PEPZ Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored

5,07
= J
= i YA PR TR | O TP | I
= UL L B
= J
-5,0
5,07
=
= J |
>— -
-5 + 0 .
e1
- -
—
z “mmmum
'- - | H H
0, | ‘ ’
PRiO PR12 PROZ2 PRO4 PROG PROS | PR10O |
AN NN A A I AYLO A AN A NS AN A A AN N A N A A N Y
MN—10 OGO DAY A M0 N £ e MMM R N—10—10 ke MO DGO Y O 3 G0 M0MINR N—
CO0—— O —— GO0 — 0 — G0 G 0 — 0 — R0 0 — (10— — 0 G — — 0 0 — 0 — €3 I — D —
DDDHDDHOOD F. DODDDDDD . Py 0 DDTDDDOF K 00 DDTDDDOD M. (050 DD R O DD F
VETO DISABLED 18-SEP-07 20:03:43 y/

Greg White, Stanford Linear Accelerator Center, 2007



Extant BPM Orbit

e 06 X! GRAPHICS CALF21
Electrons BPM ws 2 (Data Orbit 1321) (PZEPMHER>
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAYG=1
PEPZ2 Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored

5,07
= i
= | } 11 A T T | I T | I
- B L L I B
> -
_5 + o .
5,07
= i
= | i
B -
-5,0_
e19
[ -
-
z: \hﬂuﬁﬂnnﬂ
F - ”‘ “
0, | ‘ ’
PRiO PR12 PROZ PRO4 PROG PROS | PR10 |
[ (0" (n ' [n ' (n ' [n ' 0n ' (n  En  [n  [n TIn T In Tn [n T In tTn TR VINe M Ha t [n ' [n  [n T In [n I [nVin En [at{nt{ni{nilnilnifailni[ntheilnilnilnilnilailailniRaila Intlnilyilailyilailyl]
N=10=100SI0 OO O MIQ0M Nt )<t O M0 R =10 =10~ MO0 I0SI0 < O <t S0 M0 mny s iy —<t
[ele e e e e e lele L le el delelele el lelsblelelelelellels e lel bl lele b dellele e e lelole e
QOO IDOOD K QOO DMDOOOD B Py Q0 DO IOWOO P, P 00 DO OO0 B Q000 A OuOO R b O OOk k.
YETO DISABLED 18-SEP-07 20102147 y/
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Beam Position Difference Orbits

0006 X GRAPHICS CALF21
Flectrons BPM ws 2 (Data Orbit 1324 (P2BPMHER)
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAYG=1
PEP2 Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored
5,07 I
g 4
= 4 -
x® -
-500_
5,07
= 4
= |ll Il u il ll; hll I i |1 l N l ||
- AL L L L A | URBLL l“ [
o -
-5,0_
gh1d
[ -
-
=
P - “|
| |
PR1O | PR12 | PROZ PRO4 PROG PROS | PR10O |
QINNINNNNN NN AILD N NN NN NI NI (Y NI
MN=10—OLDSIO WNCIY (e MM N 1) i MM Nk N=10—10 ke MO DGLO Y Y © G0 M0k N—
— CO—00— 00 O OO—00—C00 QO—O0—— Q0 Q— =00 — SO
DDDHIDOD K. OCDDHIODND K Py 0 DDIODOM K. 0 DRHEMOOUND K. 00 DDHIODOR b 0O DHMODWOR K
VETO DISABLED 18-SEP-07 19302385 Y/
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Difference (Actual Orbit minus Reference Orbit)

006 X GRAPHICS C

Electrons EPFHM Difference vs 2 (Data Orbit 1321: ¢
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, HNAVS
PEPZ2 Bucket=2400, NTurns=1024, Read ever‘u turn, Start Turn=8000, Fid St,ored

‘ " |||| ) ”“" ’
ey l‘ il '|' l

+ Orbit 1302) (PZBPMHER>

X (MM]

1,07
=
x -
- 4
1.0
g1
[ -
—
=
s -
0,
PR10O PR1Z PROZ PRo4 | PRoe |  Prog | PRio |
MANANAN AN AN AN NLO Y NNNNNNNNN NNNNNNN NNN NN A ANy
N=10=1010SIO0 0N Dt MI00MI N~ Mt i MMM N=10=10 MDD O <t 0 M00Mnyh Ny — <t
B3 K03 K03 et et 3 et et £33 EI I €0 — K03 — €003 €3 OO—‘OO—‘QOO 00—‘00—'—‘ 000 €03t £33 = €03 = €03 €I — I3 — 3
OO IOOO K QOO MO K Py 00 OO0 P, B 00 DO OO0 B QOO0 DA AOOO R B QO 0D OO k.
VETO DISABLED 18-SEP-07 2030852
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|0 66

200,

100,

0.

=100,

=200,

SOLID - ETA ¥

Modelling

X| GRAPHICS CALF28

DIMAD DBASE Twiss for MODLSECT_59: HER
¢ Section 59, Skeleton 58, Mode 7 [PEPZ2HER 1 >

Com)

DASHED - ETA Y (cm2

|

{
|
“‘\

] =
' W oo
BN 3

1

S
; =10,

. =20,

0.

500,

T T T

1000, 1500, 2000,

5 4-0CT-07 12301355

MODEL
SYSTEM
INDEX

SET UP MODEL COMPUTATION

BEAM USE SOURCE
CODE COMPLD FOR
8 SKELTH MODEL
PEP2injH || N (| T3S0
SET UP QUTPUT
SELECT SELECT
QUTPUT OUTPUT ——t——D
SECT SOURCE |
| HEE | [DEASE] |
|
+==>
|
|
LATICE |
MATCH- +==>
ING

X| TP CALF28 ]
HELP RETURN INDEX
CF_SKELS
NEXT PRINT PRINT
PAGE Graph All
Disply Text
MCCPRINT ([ MCCPRINT
DIMAD
LEM COMPUTE AND/OR LOAD MODEL
GROUP
LEM_LCLS
MODEL RUN MODEL PUT
PROGRM ~  —————- > DIMAD LOG MODEL
PANEL IN DB
| DIHAD |
PUT
OUTPUT: DISPLAY, PRINT, PLOT MODEL
IN I0C
DISPLY DISPLY PRINT
MACHIN SYNCH SCRTCH
PARAM INTGRL ECHO
SELECT PLOT PLOT PRINT SAVE
THISS TWISS OPTION SCRTCH ECHO
PARAM PARAM PANEL QUTPUT FILE
| ETH
SELECT PLOT |
RMAT RMAT |
ELEMNT ELEMNT
121

Greg White, Stanford Linear Accelerator Center, 2007



Orbit fitting

Y :
000 X/ GRAPHICS CALF22 e 06 X| TP CALF22
Positrons BPM vs 2 (Data Orbit 1828)> (P2EPMLER> SCAY SLC BPH BPH BPH HELP RETURN INDEY
PP=10, Bunch#=1, Bunch delay=0,000 ns, TS=ANY, NAVG=1 Inject o+ REF DIAGS cAL
PEP2 Bucket=2400, NTurns=1024, Read every turn, Start Turn=8000, Fid Stored e Return Orbits Panel Panel INDEY
BPM Orbit Fitting Display
Fit Range BPMS PROZ 2042 to BPMS PROZ 3012 PEP2 PEP2 Select PRINT PRINT
Fit Point BPMS PROG 4162 CID- LIO1— DRing Graph all
Fit Results . NDR e- SDR e+ Turnd Disply Text
X Position 1,79740 mm Y Position -0,19784 mm 1 MCCPRINT || MCCPRINT
X Angle 0,13213 mrad Y Angle =0,02206 mrad
) . SCAV PEP2 Save Select |[ Enter START- ONE INCR
dE/EG  0,75179 per mil RMS fit dif 170,83857 mm elec Inject Instnt Range Update STOP SHOT PAGE
Modelling operation OrbitFit successful P Refrnc PROS Intrvl Data Data 1
5.0 PROS >3.,0
*
) PEPZ LERINJ Enter Device Enter BPM wvs Disply
- 4 L Inject Ring Bucket Scale 2 Next
= 1 ; - Onl Number Page
A l e 4 3
E ] Iwil'i,.u__.ﬂs,. FAYLYLY.IT) .l.r.l.mn.'.||1.#ul | .rn_n.,.n_.f.' A A N L A e 1l geu 5.00 o I
U
s | HERINJ LER Start Enter Max MACRO EBPH Disply
E Ring Single Turn NTURNS THIT includ Values Prev
-5,0 Only Bunch #(PEP> Coeff all e+ Disply Page
i 8000 1024 20,00
5,0
HER LER Read EPH Abs/ Steer ARRY Disply
Single Bunch Every Orbit RMS/ Sumary Hist Last
z Bunch Train Turn Fit Difr Info Disply Page
z DN KRSLUT THIT
- HER BPM HMeasurement Definitions Orbit Setup
Bunch Fit Specl
Train Disply Disply
-5,0. Normal
PROS I PROG PRO4 PROZ PR12 PR1O | PROS I
CREATE LOAD Select
NN NN NI NI I O NI NI NN NN NI Y
FoNRNNDNST Y IYINCINOE QOO Y —00 HON TY DAIDD—0—NN NN <t Qe ™ HEAS GOLD Specl
P A ) A 4 R A"t} S A A" =4 S A" _.99"°°° g DEF ORBIT
RS < % I ~ ¥ AN R NN % N < NN %
VETO DISABLED 4-0CT-07 1831493144 4
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“Correlation Plots”

®06 X TP CALF21
CRR Step 21-40 01-20 BEAM HELP RETURN INDEX
Appli- Setup Aca, DISPLY CODE
cation Panel PANEL PANEL =] INDEX
PEP2in jH
ENTER Primary files TRIM
STEP / PTRB
MKNOBS Secondary files Toggle
TRIM
TIME RANGE  PRIMARY START SETTLE EXTRA EPM / VDEM
STEP AUTO TIME SETTLE TOROID HEAS
120 MARIABLE AcCa, 0,0000 0,0000 AVYRG AYRG
L0000 |(SLOKW> 0,0000 0,0000 1 1
ZEROD RANGE  [SECONMDARY MANUAL ADD RETAKE DISPLY Feedbk
STEP AcCa, MANUAL MANUAL SAMPLE 1-Shot
WARIABLE SAMPLE SAMPLE VAR, 0
(FAST> -- OFF -- OFF
Optional | HB&O$DCC || HB&O$DCC (| HBGOISAY SET BUTTON Disply
Range T3SUMY T:LIFETI (| EsNUMBUC ALL FILE Next
Entry ME K Y DIR Page
PRIMARY
Start LE6ODCC ([ LEGOIDCC || LB6OISAY Relnit SET SAVE RESTOR
Stop T3SUMY T:LIFETI || E3NUMEUC All of ALL BUTTON BUTTON
#Steps HE K CRR ® FILE FILE
Optional PHYS TIME ilph=az/ ASTS ASTS ASTS ASTS
Range ORET c2 PRO2 PROZ2 PROZ2 PROZ
Entry YPOS DATA DATA DATA DATA
SECNDRY CH117 CH130 CH131 CH129
Start ATIN ZERO ihpb=al/ || ilpbihpk || 1n130=e3 || 1n131=Ff3 (| In117=d3
Stop cl =c3¥cd Jlcixdd) (| Alcdxdd) || /Cclxddd
#Steps

* Steps any controllable thing, reads any, up to 160, readable values
* Beam Synchronous - knows what to do

* Total integration - eg step ring frequency, do orbit fit, read fit params
* Includes plotting, fitting, optimization (eg implements quad scan)

Greg White, Stanford Linear Accelerator Center, 2007



Steering (Orbit Correction)

eoe6 X/ GRAPHICS CALF22 D O X| TP CALF22
ABS Horizontal reference dispersion before x angle MODEL PLOT & STEER SETUP ARC HELP RETURN INDEX
RMS: 0ld(ABS)= 0,000 new(ABS)= 0,702 prd(ABS)= 0,000 SYSTEM DATA DIAG- PANEL STR
SOLID - Meas e- (mm) DASHED - SVD Cale Cmm)d INDEX OPTION || NOSTIC PARAKS CF_SKELS
I I I I
1 EPH STEER PRINT
1 DEVICE OPTION Graph
! PANEL PANEL Disply
| Ref Steering MCCPRINT
5. r 1 EPH REF CNFIGH
1 REF STEER
| ORBITS e
. [fq] . f f “ 1 ZERD M DEF# M DGRP HICRO SPCIAL ETA STEER
o, F > ' ‘ Ny P aﬁ;‘.% - UNMTCH RANGE RANGE FACTOR ETA
’71# | | b P Y ] COR r= || e || STEER || T
“ ” J SAVE ABS/ SAVE NUM OF NUM OF TOLER/ ROy STEER
| ] REF DIFF REF SCANS ITERA/ ANCE BOTH HETHOD
BDES HODE TRAJEC TO AVE TIONS
-8, - 1 [E ] 4 | |1 | 0 01| 22 Y] T
| | SCAN CALC ENAELE SCAN
SCAN & CALC: BPHS PREDCT PEP CALC
_ _ 1 TRAJEC CHCKNG TRIM
S g | [ A o R R Sl e 1 TR Wy 2 THTIIE WL B0k T R 1 OFF
I UJLII“- [[{[n,cu_nﬂnﬂ_ dMlda o dib Ml opoed Bl o fend M i
[ | | | F ] KNOB & TRIM UNTRIM TRIM TRIM UNTRIH
AL P ASAA S ALY AAAS AL AL SAANSANE LA AL LA S ARG A TRIM: STEER DAHPNG ® ® Y Y
DDON SR DOD D DDCD -~ G 3 DODN G0 St CALC FACTOR
AR A AR SN E S AR A N NN HooR |
D AR ot NI G R A
r».'w:w:-rlwr-x-z-i- Z A0 . C = ; . PLOT START PLOT PLOT PLOT PLOT
PLOTS TYPE EPH KCOR ® Y YCOR
o, 500, 1000, 1500, 2000, DISP BDES TRAJEC TRAJEC BDES
s + 23-AUG- 403 | OREIT |
DGRP: HODL_S8  BPM scan abi 23-AUG-2005 09340343 . 0.0
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Orbit Correction

min || Ax-b ||,

subject to x; < x;

max

» Correction “methods”:
- Robust Chi Sq
- Paired correctors to bpms
- Micado
- SVD
- others now seldom used

» Simultaneous Orbit and Dispersion Correction
 Transport or closed orbit
» Optional Boundary conditions (eg constant injector region)
* If underconstrained, finds soln with smallest corrs
* lteratively removes BPMs with poor fit (liars)
* Handles degenerate system matrix (by SVD) but
includes peak amplitude constraints (corrector Bmax)

http://www.slac.stanford.edu/pubs/slacpubs/7000/slac-pub-7653.html

Greg White, Stanford Linear Accelerator Center, 2007



806

20_30_PHAS ,MKE:4
23_30_PHAS,MKB:2
25_30_PHAS,MKE:3
26_30_PHAS ,MKE:3
26_5TS14 ,MKE:3
26_8TS14,MKE:2
27_30_PHAS ,MKB:4
27_5TS14 ,MKB:2
27_8TS14 ,MKE:2
28_30_PHAS ,MKE:1
28_5TS14,MKE:2
28_8TS14,MKB:2
29_1_XPOSE-,MKE:1
29_2_¥POSE-,MKB:1
29_3TS14 ,MKEB:2
29_4TS14 ,MKE:2
29_5TS14,MKE:2
29_6TS14 ,MKB:2
29_7TS14 ,MKB:2
29_8TS14,MKE:2
2_19_PHAS ,MKE:S
3-4_PHAS,MKE:3
30_1TS14,MKB:2
30_4TS14 ,MKB:2
30_7TS14 ,MKB:2
30_X_WST,MKE:13
364_WIRE,MKE:1
3_30_PHAS ,MKB:2
4X6_MEY ,MKB3$3
51AGFE,MKB:1
5_30_PHAS ,MKB:2
3_30_PHAS,MKE:2
4.MKB:2

211X ,MKB31
33ENGY ,MKB:2
AENGY ,MKB32
3LINEYPOS ,MKE:4
ALINE_ETAXMM,MKE:2

Multi-knobs

X! GRAPHICS CALF41

21_30_PHAS,MKE:4

24-4TEST ,MKB:S
26_1TS14 ,MKB:2
26_3TS14 ,MKB:2
26_6TS14 ,MKE:2
27_1TS14 ,MKE:2
27_3TS14 ,MKB:2
27_6TS14 ,MKB:2
28_1TS14 ,MKB:2
28_3TS14 ,MKE:2
28_6TS14 ,MKE:2
29SPENGY ,MKB:1

29_1_YPOSE-,MKE:1
29_2_YPOSE-,MKB:1
29_3_¥POSE-,MKB:1
29_4_XPOSE-,MKB:1
29_5_XPOSE-,MKB:1
29_6_xPOSE-,MKE:1
29_7_¥POSE-,MKB:1
29_8_XPOSE-,MKB:1

2_30_MOD,MKE:2
30078DIF ,MKE:2
30_2TS14 ,MKB:2
30_5TS14 ,MKB:2
30_8TS14 ,MKB:2
30_YWST2,MKB:2
3MNCHLEN,MKE:2
4-30PHAS ,MKE:3
4_30_PHAS ,MKB:3
S2AGFE,MKB:1
7_30_PHAS ,MKB:2
S_SDRVR,MKE:2
A201X MKB21
AZ211Y ,MKB31
A4ENGY ,MKB:2

ALINE1OGEY ,MKE:2
ALINE_ETAPXMR ,MKB:2

22_30_PHAS,MKE:2
24_30_PHAS,MKB:2

26_2TS14 ,MKB:2
26_4TS14 ,MKB:2
26_7TS14 ,MKE:2
27_2TS14 ,MKE:2
27_4TS14 ,MKB:2
27_7TS14 ,MKB:2
28_2TS14 ,MKB:2
28_4TS14 ,MKE:2
28_7TS14 ,MKE:2
29_1TS14 ,MKB:2
29_2TS14 ,MKB:2

29_30_PHAS ,MKB:1
29_3_YPOSE-,MKB:1
29_4_YPOSE-,MKB:1
29_5_YPOSE-,MKB:1
29_6_YPOSE-,MKE:1
29_7_YPOSE-,MKB:1
29_8_YPOSE-,MKB:1

2_4_PHAS,MKE:1
30078SUM,MKE: 2
30_3TS14 ,MKB:2
30_6TS14 ,MKB:2
30_KYWST ,MKB:5
30_Y_WST,MKE:9
3MSCHLEN,MKE:2
4X6R_MEV,MKE:2
SO34YWST ,MKB:2
5_30_PHAS,MKE:4
S11TEST,MKE:3
9_30_PHAS ,MKBE:2
A201Y ,MKB31
AZENGY ,MKB:2
AEM1,MKE:4
ALINEPHAS ,MKE:4

ALINE_TAR_KWST_IRWIN,MKE:2
ALINE_MWS4300_XWST MKB:1

ALINE_MWS4300_YMWST MK

S-0CT-07 16302154

) O X! TP CALF41
POSITH FF ARC NLTR SLTR HELP RETURN INDEX
KNOE KNOE KNOE MULTI MULTI
INDEX INDEX INDEX KNOES KNOES INDEX
LIOL PRINT PRINT
MULTI- Graph All
KNOES Disply Text
MCCPRINT || MCCPRINT
*IUSER» ENTER DIREC- NRTL SRTL Disply
FILE *USER3 TORY MKB HKE Prev
FILE HELP PANEL PANEL Page
ALL N&S DR D RING Disply
28-30 TUNE SEPTUM Next
coLL KNOES BUMPS Page
NLTR SLTR MDLZ2 PSK1 PSK2
PHAS PHAS MULT BM1011 sSLC
PHAS 303133 2-30
Enter DEASSH
Knok SINGLE
Value KNOB
RESTOR KNOE KNOE KNOEB ENTER DEASSH
KNOE GAIN GAIN GAIN KNOE ALL
*10 *0,1 3,01 GAIN KNOEBS
MULTI MULTI MULTI MULTI MULTI MULTI MULTI MULTI
KNOE © KNOE 1 KNOE 2 KNOE 3 KNOE 4 KNOE 5 KNOE & KNOE 7

Greg White, Stanford Linear Accelerator Center, 2007




Example MKB file

806 X MCC-LAVC

her_energy. mkb

JLN 06712799
modified by tmh 6/13/99
modified by mws 3/29/02 moved pr04 tune quads to pro03

coef equals 1/8973.3 * current BDES
R4 and Q5 are adjusted by extra factors of 1.3237 and 1.0766 to correct
for the fact that we don’t adjust Q1. Factors provided by Martin Donald.

Yarious mods associated with power supply reconfiguration

I
I
I
I
I
1
! Change all HER bends and quads, knob in MeV
I
I
I
I
|
! which allows for a 90 degree lattice.

1
SET/LABEL=HER_ENERGY

SET/REQ_ALL_DEVICES ! assign fails at knobinit if not all devices accessible
[SET/SENS=10 'change energy by 10 Me¥ per turn

SET/PRIM=LGPS/SECN=BDES
|
! PRO2

|

! |DEF/DEV=(* PR0OZ,5002,6 %) fCOEF=2.2698e-4

| |DEF/DEV=(*,PR0OZ2,5003, %) f/COEF=3. 3607e-4

' |DEF/DEV=(*,PR02,5004,*) /COEF=—1.0076e-4
DEF/DEY={(*,PR0O2, 5005, *) fCOEF=2.8181e-3
DEF/DEY={*,PR0O2,5006, *) fCOEF=1. 0076e-4
DEF/DEY=(*,PR02,5104, *) fCOEF=-1. 7536e-2 !Q4 includes factor of 1.3237
DEF/DEVY=(*,PR02,5105, *) fCOEF=-1.7536e-2 !Q4 :ncludes factor of 1.3237
DEF/DEY=(*,PR0O2,5106, *) fCOEF=1.1312e-2 !Q5 includes factor of 1.0766

ETURN/SPACE=MORE, PREY/NEXT=SCROLL, INS/REM=PAN, SELECT=80/132, Q=QUIT

Greg White, Stanford Linear Accelerator Center, 2007



{000 X GRAPHICS CALF22 000 X| TP CALF22
4 Setup File Display for Subs 3C Hulti EPM Hodel HELP RETURN INDEX
Keyword: HER Ver. Device Device Systen
Knobs Panel Index CF_SKELS
1 Index Comment UserID d
3 Select PRINT PRINT
- =» 165 x-pos bump at sqél =bpms 6052 MCCSCP 13-FEB-1999 Hagnet MULTIKHNOB FILE Graph all
Panel Disply Text
GENERATIOHN MCCPRINT || MCCPRINT
HER Jisply Disply
crev Next
s Page Page
| Knobk Magnet Select Disply Decrmt Incrmt Enter
i Type Select Plane Setups Pointr Pointr Pointr
3CorPos AUTOD ¥ PLANE
i Locatn Make Load Save Delete
BPMS Z= Setup Setup Setup Setup
PR10O Gold
8042
b Comp & Save Enter
Assign Knok Knok
Knok File Value
4-0CT-07 19317352 Z Z
=res — U slenguisieas_d I
[X| MESSAGES CALF22 pp.ppt
POF
[+ h N a
Mae AL ; : CPUfarm:199604.ps wmap_basic_results.p

eXt df
doc errhdl.pdf

Ei E

WOSP=2005:ppt Macintosh HD

[ 2

_— L gwhite=afs

POF g hIaf10=26=05=1ppt

1.1-307=r0.pdf W3COrgisvg arthur_photon_plen.p
t
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“Button Macros”

[8 S)G) X/ GRAPHICS CALF24 l 000 X| TP CALF24
H‘ Abort Delete Mowve Macro HELP RETURN INDEX
L | ~ ) Macro Macro To Class
Panel Name $ STRPANEL Prod
Panel Type $ FEPZ (3 = UNIVY L> =
Macro Class$ PRODUCTION and DEVELOPHENT
. PRINT
- 1: * AUTOSTUP a1l
21 % AUTO_ST ] Text
3% % AUTO_ST1 Macro Listings Recording Directory MCCPRINT
4: ¢ AUTO_ST1_18
3 : 23;3-2‘1{5221 " List Learn Hacro
(534 ! - M i -
7: % AUTO_STEER1_18 acro Dl:zgg
2: % AUTO_STEERT1_18 H Execution
9: * AUTO_STEER_18
1f“'f * AUTO_SUP Page Enable Up Prev Exe-
lf ¢ % IP_EC_SETUP Up Manual Page cute
123 NOSTEER Entry
Page Remem— Down Next Single
Down ber Page Step
First Enter Visibl
Page Macro Jumps
Last Enter Disply
Page Pntr
Button
Trace
2-0CT-07 19316311
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“Button Macros”

[ooo X| GRAPHICS CALF24 fJeoe X| TP CALF24
Macrot Abort Delete Hove Macro HELP RETURN INDEX
4 Macro Macro To Class
procedure AUTOSTUP Prod

E DEY |

! PRINT

! Panel Name ¢ LINACEM All

! Creation Date! 20-JUN-1990 11:57 Text

! Macro Listings Recording Directory MCCPRINT

! Author § Ian C, Hsu -

E List Learn Macro

! Macro Direc—

! tory
on_error [TPU$_CONTROLC] $ return: endon_error: Execution
on_err = TRUE b | ——

. _—

: . L. Page Enable U, Prew Exe-
display_visible = TRUE 3 Ups Manual p Page cute
panel _visible  $= TRUE ; Entry
single_step = FALSE s |
button_trace $= TRACE_OFF ; re

1 ro -

: Page Remem— Down Next Single
pushbutton( 'INDEX Y H
pushbutton( 'BPMSTART' > : =1 Down ber faas SR
pushbutton( 'BPMDOOO3' ) : [T
pushbutton( 'BPMCREAT' > ]
pushbutton( IBEIQM]JEFiI D) ; "l First Enter Visibl
pushbutton< 'BPMDOOO4" > ; £| Page Hacro Jumps
pushbutton( 'BPMCREAT' > 3 ro 3 P
pushbutton( 'BEAMDEF2' > b
pushbutton( ' INDEX ' : -
pushbutton( 'POWR_STR' > ; [ Last Enter Disply
pushbutton< 'BO1 ' ; Page Phtr
pushbutton( 'B16 c : 3
pushbutton( 'STRPANEL' > : 9|
enterdatal '2' > 3 n
enterdatal '1' > 3
pushbutton( 'DFNM ' ; - ?g:g:n
pushbutton_until< 'MTHD ', 'ROBUST','4','9"' > e
pushbutton_until( 'XORY SR EY', 4,4 D ¢

2-0CT-07 19323348
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History/Archive Data

% GRAPHICS CALFE1 X| TP CALFS1

HISTORY RELATIOH

HISTORY
CORRELATIONS

FILTER
Haohe

[shf-Fé6]
EHTEE

E
EMTER

idde

Time R

Chart Types: stripchart, Overlay, A vs B (interpolated), expressions in A, B and C
Linear and Log axes
Auto or manual scaling axes

Greg White, Stanford Linear Accelerator Center, 2007



The SCP’s Characteristics

Disadvantages

Very difficult to upgrade basis technology
Single threaded, one thing at a time

Impossible to collaborate
VMS based

Greg White, Stanford Linear Accelerator Center, 2007



SCP - Matlab - XAL - Eclipse - CA integration

Timeline
Archiver Data
< |
< Matlab Ad-hoc analysis
r O "Handbox”
= A
T ‘L = Matlab Appligations Intensive
= Priysics
T applications
= 'g" LR XAL/Eclipse Apps  rsepr
2 oz = Maodelling
% g% SCP Apps n Aoplications
i
= Y XAL Modelling
: Code
EPICS
LOLS C3
2005 2006 2007 2008 2009

Greg White, Stanford Linear Accelerator Center, 2007



Transitionary Phase - Present

FPast Present Future

I Beam Profile Image
management

F Bunch Length Meas
I Feedback prototypes

I Emittance
Measurement

I Correlation Plots

Greg White, Stanford Linear Accelerator Center, 2007



Beam Profile Image Management in Matlab

) Image Acquisition(PRODUCTION) Version 1.1.2 (06-30-2007)
5 sackground image ase Image Analysis
EHEVIGISITEGES Mext image

> IMeasre:

|OW CENtrO] [ Current
tormap e =[] » o6

Thanks to Sergei Chevtsov

Greg White, Stanford Linear Accelerator Center, 2007



Bunch Length Measurement

' PRODUCTION IN20 Bunch Length Calibration: 2007-06-11-191348

0.318512 #|0.0167438

o,= 5.44%0.83 pixel

.
o4= 2.8120.03 degree 4 0.14571
0]

o, =-18.84% 0.99 pixel

Thanks to Mike Zelazny

Greg White, Stanford Linear Accelerator Center, 2007



Matlab based feedback!

h 4 newkEhck
File Configure Help

LCLS Matlab Feedback

INJECTOR LAUNCH MATLAB FEEDBACK

INL

Thanks to Diane Fairley

Greg White, Stanford Linear Accelerator Center, 2007



Transitionary Phase - Future (immediate)

Fast Prasent Future

<

I Correlation Plots I Beam Profile Image I Correlation Plots v2.

management

I Orbit Applications I Orbit Applications

F Bunch Length Meas

I Buffered Acquisition I Buffered Acquisition

I Multi-device knob ¥ Feedback prototypes I Multi-device knob
I On-line model ¥ Emittance ¥ On-line model
Measurement

I Configuration
management

; : :
I Correlation Plots Oglci)nng%uarglcl\)/lng?nr;d
I Launch Mgnt

I Feedback

I Multiple Particle
Simulation

Greg White, Stanford Linear Accelerator Center, 2007



Hybrid environment for applications (now in dev.)

FH main gl

PEP-II BIC Injection bu:..-l'}co'rolf}w-:p?

X A hiveviewer - Untithed, srd
e T Yiem Tosly Yvnsew liclp
Pesat - Mais Time Auis ™ R SRR | SR——

“ Stan

tesd
1eanh new formals e ey e

Boviom -

Main Range Avis v

TR T I

FeeeChi

— 3 1 wheem on e

Gt sep

4 5 s watr hdng

S ACE W o
& & anch peosd

U 7 xmiog pead

L EDECTem on MCCDE Y

4 7 staptoal on prod

le T—— oy ._‘i ove :. ' ~ o A
b . A 2P [Program] Acdigregdevincy’ o (‘_
e _mand O O O OO O e X O A AR XX A2
) L Cenion) peosd
Lviemm ALY,
» LALLM -
cud dmse _DiC a2 Him AR »
Cad ¥ >3 3 Evremal Tooks
- . vy’ »

Ovgareen Fagostes

T | Era

X XTemn [¥

From “LCLS Apps from 20000ft” (G. White)

Greg White, Stanford Linear Accelerator Center, 2007 http://confluence.slac.stanford.edu/x/IBk



SLAC Eclipse Accelerator Lab (SEAL) Modelling

o SEAL BEE

File Edit CSS Accelerator SEAL Utilities Window Help
Change Default Accelerator & & v @ |9 | (=

Iy | & Online Model
% Navigator &3 = N Y. TR > A Rl =l ¢ Run OnlineModel X B 1 Y =0
N AR - Machine Run Online Model | Data PIothesuItTable

> [55 External Programs x O
Oy OJ
Lz Oz
O 4 beta_x.
[ emit [] sigma_x
| [1 beta_y
| [ sigma_y
O [] beta_z
[Jemit_z [ sigma_z

Full_...chine Llw

& Orbit Data View 22 ¥ i Y=0
300 F
200 1 ”

; 3 /
1°°‘~ = \ :

0 - .#—;.x__‘ ““"““'T\.\‘ P o P i ! _,_."
0 10 20 30 40 50
s (m)

At A ——
L J
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SEAL including Control System Studio (CSS)

Il Online Model - <not saved> -

=S

Greg White, Stanford Linear Accelerator Center, 2007

File Edit Navigate Project Accelerator PluginTestMenu CSS Window Help
i Ci~ 99 9 @M@ (-
| @ online Model | [ Resource
Sequence List View ¢S <notsaved> &5 Run OnlineModel -5 i i =
E o = E & d o = E ’ I del o s E
eEEREnE (momeroga oy |
[ Ox Ox
r Oy Oy
|m Oz Oz
|r\ [alpha_x [“]beta_x
w0 emit_x sigma_x
| O O
| [alpha_y [[beta_y
|¢ [emit.y [[Jsigma_y
alpha_z eta_z
" [alpha_z [Jbeta_
o~
emit_z sigma_z
) O O
° 200 7/'0 7/06 200 7/'0 7/06 200 7/'0 7/06 200 7/'0 7/0 =
< o I
FLE-Zesiloee 22:59 23:15 23:31 2347 |
@ Orbit Data View 23 ¥ i ¥v=0O =08
5.00E1 PV Name: l v} [ Info J
/__.’.‘.\ _"\
- A Value: -Ad‘ust
3.33E1 1 AT * [ad]
- —F \.\ Timestamp:
"j..
1.67E1 - J____wv"" N
0.00E0 e pae®? ! :
0.00ED B.67ED 1.33E1 2.00E1
s {m)
4 LIl [ | | | + H,
| ] I M Status: Waiting for PV name

Thanks P.Chu, K.Kasemir, S.Chevtsov



SEAL Formatted Displays (ready to print,
logbook)

b4 SEAL
File Edit CSS Accelerator SEAL Utilities Window Help

Change Default Accelerator @ @ | ~v @~ @ [=

Y [ Data Browser [<= SNS Control System Studio | = Online Model
Run OnlineModel | Textual Display Example £2 =08 Textual Display X B &*=0

My favorite films

® Films

O Fifa World Cup Rankings
Name Year Country Grade

Name Country Year Grade The
1972] USA A+
The Godfather USA 1972 A+ Godrather
From Russia With Love UK 1963 A
Diaboli FRA 1955 A From
g Russia [1963] Uk | A
Amores Perros MEX 2000 A )
With Love

Diabolique [ 1955] FRA A

Amores
20001 MEX A

Perros

Some of the FIFA World Cup

Finals
Runner
Year Winner Score Hos
Up ‘
6-5 \
2006] ITA | FRA G%
[¢] | [»] gl ST

Export to Textual Display | Styled IRaw |

T _|

Greg White, Stanford Linear Accelerator Center, 2007 Thanks S. Chevtsov



Control Data Flow for Scientific Applications

MatlabMatlab Apps

New XAL/SEAL Apps Existing XAL Apps

SCP

JF|||II.

. XAL bean- . XAL bean- XAL bean T
labiCAa AlDA laye JCA Al0A ayer ayer S0P App data
JUA JUA JGA
| Al0A |
)

SLC Contro

System APls

— — — il
S R SLEC Contro
- -
EPICES CA SLCCAS System DB
slcAware 100
o
- EPICS 10Cs SLC Control System
[ — s — % Front End Computers
| ——— —
[

\_I‘/t-\_i)-j/w/

Greg White, Stanford Linear Accelerator Center, 2007



Access to Archive/History Data

Matlab access 10 history Mew lips Archive Viewer App SCP
) - — - = = e
nl‘ _H : i = =
¥ " =

—_—————
i
|

]
H
L} i
1
1
1
1
4

L_Smee

XMLs
AIDA AIDA RPC SCP app data
i N ayers
| AI0A | ‘
EPICS Archiver SLC History
AP APl
1'{ SLC History
KKLAPGC Web System OB

Sorion

history -
VWS
filesystem

Greg White, Stanford Linear Accelerator Center, 2007



Middleware, connecting legacy to modern software

0006 AIDA

@ Ehttp://www.slac.stanford.edu/grp/cd/soft/aida/ () - Q- Google

[I] Add to Connotea My Connotea Greg's Home Page TinyURL! News (2047)v Stanfordv Labv Referencev 3ifev Searchv

SLAC ESD Software Engineering Group

AIDA SLAC Detailed

SLAC Computing
Software Home
Software Detailed

Accelerator Integrated | o
Data Access s = @

PEE

Rafal Olbinski's Opera Posters

AIDA javadoc CVSWEB (Aida is in /package/aida).

AIDA helps programmers write high level applications which have to connect to different databases, data sources, or
control systems, on possibly different platforms and whose APIs may be in different languages, to perform data
interactions in the time-scales necessary for on-line accelerator applications. In the language of computer
programming, it is a middleware framework and API for multi-platform, multi-language, distributed data access and
message passing. It is implemented in Java, with Java and C++ APIs, on top of CORBA. It is now in use in the SLAC
accelerator system.

Authors: Creg White, George Mcintyre, Bob Sass, Bob Hall, Ron MacKenzie

Users Guides

These pages are for users of Aida, such as physicists, operations and programmers wishing to use Aida to interact with data.

Basic User Guide to Aida Using Aida from Matlab

Individual Data Provider Users Guides

SLC Control Database SLC History

SLC Accelerator Model EPICS Channel Access
EPICS Channel Archiver SLC BPM Orbit Data
SLC Magnet SLC Multiknob

SLC MasterOscillator SLC Klystron

SLC Trigger SLC BGRP Set Variable

A
v

2

Greg White, Stanford Linear Accelerator Center, 2007

George Mclntyre, Bob Sass, Bob Hall, Ron MacKenzie, Greg White




CA

I\A()(jf}l[tersk09]:u/cd/greg> aidaget XCOR:IM20:121//twiss -DMODE=5

BPM

Command Line Aida

[tersk09]:u/cd/greg> aidaget XCOR:LM21:101//BDES

-6.954E-4

0.00575
6.350345
1.2448077
6.693392
0.0

0.0
6.350699
1.2381707
6.542251
0.0

0.0

[tersk09]:u/cd/greg> aidaget P2BPMHER//BPMS -DBPMD=38 -DN=1024 -DCNFNUM=712

BPMS:PR10:8022
BPMS:PR10:8032
BPMS:PR10:8042
BPMS:PR10:9012
BPMS:PR10:9022
BPMS:PR10:9032

Greg White, Stanford Linear Accelerator Center, 2007

0.07417996
1.0195395
0.080591545
-0.9720128
0.09097895
1.099201

-0.07417996
-1.0195395
-0.080591545
0.9720128
-0.09097895
-1.099201

3333.5989
3356.7275

3364.437
3373.0083
3380.6082
3388.2083

0.0

17
17
17
17
17
17

0

O O O o o



AidaWeb: Web -> Excel, Scripts (by wget), Web
Browser, Web Apps

w.jsprtarget=P2EPMHER % 2F%2FEPMS+-DEPMD %:3D38&aidaGet=Get+Data

P2BPMHER//BPMS BPMD=38 SN Reueh

Prefenznees
Get Data | Name Search
BPMS : PR10: 8022 0.0 0.0 3333.598% 0.0 17 0
BPMS:PR10:8032 0.0 0.0 3356.7275 0.0 17 0
BPMS:PR10:8042 0.0 0.0 3364.437 0.0 17 0
BPME :PR10:5012 0.0 0.0 3373.0083 0.0 17 0
BPMS :PR10:5022 0.0 0.0 3380.6082 0.0 17 0
BPMS:PR10:9032 0.0 0.0 3388.2083 0.0 17 0
BPMS:PR10:5042 0.0 0.0  3355.808 0.0 17 0
BPMS :PR10:5052 0.0 0.0 3403.4082 0.0 7 0
BPMS : PR10:3062 0.0 0.0 3411.0083 0.0 7 0
BPMS:PR10:5072 0.0 0.0 3418.6082 0.0 17 0
BPMS:PR10:5082 0.0 0.0 3426.2083 0.0 17 0

Greg White, Stanford Linear Accelerator Center, 2007



Aida (pure java API) in matlab History/Archiver
access and plot

function [values, times ] = histDemo(name, starttime, endtime)

% Example >> histDemo( 'PB60:LUMCOR//HIST.pepii', '05/06/2005 00:00:00"',...

% '05/07/2005 00:00:00"); .
®e06 X Figure 1
File

aidainit;
! D@3 AL D

PBB0:LUMCORSHIST pepii
T T

err=Err.getInstance(); 7000 : ; ; . :
da = DaObject();

6000 -
disp 'Acquiring Data' o) Q
da.setParam('STARTTIME',starttime); T3
da.setParam( 'ENDTIME',endtime); 4000 - £

hist = da.getDaValue(name);

3000

o

% Extract data from pure java to matlab 2000
pts = hist.get(0).size();
dblArray = javaArray('java.lang.Double',pts);
values = double(hist.get(0).toArray(dblArray)); . . . BRE 5 : .

. . . . 21:00 00:00 0300 0600 09:00 12:00  15:00 18:00 21:00 00:00
StrlngArray = J avaArray ( ! J ava. lang . Strlng ' ’ pts ) ; 05-May-2005 23:59:50 - 06-May-2005 23:59:50
times = char(hist.get(1l).toArray(StringArray));

1000 |-

disp 'Plotting...'
plot(datenum(times),values, '-+"');

datetick('x"');

xlabel(sprintf('%s - %s',times(1l,:),times(end,:)))
title(name);

return;

Greg White, Stanford Linear Accelerator Center, 2007



Matlab java lessons

« datenum() converts time format data to plotable floats
« datetick tells current plot() to scribe axis with date/time

« textual date/time to float conversion is very costly
( soln. use say unix time rather than text )

« Put java VM options in Matlab secret file java.opt.

Greg White, Stanford Linear Accelerator Center, 2007



Aida CORBA Performance

Min 1.0 Max 50.0 Mean 1.6 Median 1.0 Std Dev 2.2

50 T T T T T T T T
54 Double: 1 or 2 ms, 1
g sometimes more .
E a0 .
£
BT d |
o e JJMMMMA»LWWMLWWM il .WLJJAJ Aol i

100 200 300 400 200 600 700 800 900
Trial 1 on Jul 24, 2004 1:37:43 Ph
Get Double by Reference Client on slcsb

Min 2.0 Max 93.0 Mean 4.5 Median 3.0 5td Dev 6.4

100 T T T T T T T T
a0 | 4 .
g Nd Vector DaValue: < 10 ms, Median 3 ms,
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Future XML Performance -> SOAP -> Web
Services -> GRID Performance (Globus OGSA)

W3C

Efficient XML Interchange (EXI) Format 1.0
W3C Working Draft 16 July 2007
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This version:
http://www.w3.ora/TR/2007/WD-exi-20070716/
Latest version:
http://www.w3.ora/TR/exi/
Previous version:
None (First Public Working Dratft)
Editors:
John Schneider, AgileDelta, Inc.
Takuki Kamiya, Fujitsu Laboratories of America, Inc.

This document is also available in these non-normative formats: XML.

Copyright @ 2007 wac® (MIT, ERCIM, Keio), All Rights Reserved. W3C liability, trademark and document use rules apply.

Abstract

This document is the specification of the Efficient XML Interchange (EXI) format. EXI is a very compact representation for the eXtensible
Markup Language (XML) Information Set that is intended to simultaneously optimize performance and the utilization of computational
resources. The EXI format uses a hybrid approach drawn from the information and formal language theories, plus practical techniques
verified by measurements, for entropy encoding XML information. Using a relatively simple algorithm, which is amenable to fast and compact
implementation, and a small set of data types, it reliably produces efficient encodings of XML event streams. The event production system

and format definition of EXI are presented.

Greg White, Stanford Linear Accelerator Center, 2007 http://www.w3.org/ XML/EXI/



Efficient XML Interchange Working Group of
W3C

Performance of EXI candidates on XAL with lossless compression (no XML Schema)

Results per Test (% of tps)
:Z - XML (JA)&Q |

.. Binary XML

750 -
> EXI Processor»
600 -
550 -
500 -

o

High perf XML
= processor

7

% oftps
o

OOO

15
10

OO

5

O

i laldlﬂll.‘lﬂ

SVGTlnyCIean XAUHEBTEntr XALsample_tw... XALSsns. xdxf XALUsns Rlng xdxf

W XMLJAXPDocumentSAX ® XalsDocumentSAX  XebuDocumen:SAX - FXDIDocumentSAX = FastinfosetDocumentSAX
o EfficientXMLDocumentSAX = EsxmIDocumentSAX

Greg White, Stanford Linear Accelerator Center, 2007 http://www.w3.org/XML/EXI/



EXI (Binary XML) on EPICS Archiver XML-RPC data

EXI candidates on EPICS Archiver without compression (no XML Schema)

Now > 7 X faster in network and processing time. More efficient float being added.
Results per Test (% of tps)
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Sparklines
Edward Tufte

et Ty glucose 128
., respiration 16
o+ temperature 99.2

we WBC 8,800

These little data lines, because of their active quality over time, are
called sparklines: small, high-resolution graphics embedded in a context
of words, numbers, images. Sparklines are data-intense, design-simple,
word-sized graphics.

5-Year Close High Low

Cisco “™~.__, ., 19.55 80.06 8.60
EMC ™., 13.05 101.05 3.83
sun ~N 509 64.32 2.42
Oracle ., . 13.01 43.31 7.32

http://www.edwardtufte.com

http://sparkline.org/
Greg White, Stanford Linear Accelerator Center, 2007



What Did we Do Wrong - Bob Dalesio’s Slide

« Underestimated XAL integration (modelled elements,
SMF layer, database integration)

« Underestimated db persistence

* Underestimated Eclipse questions
— |IDE RCP or our own Product
— Building in a production environment
— Distribution

« SWT <> Swing : Eclipse <> XAL
« Matlab pragmatism not accepted by everyone.

Greg White, Stanford Linear Accelerator Center, 2007



Questions - please talk to us!

Macros (automatic script recording) over
different hosts, OS? X11 only common factor!

Headless, production, build of Eclipse?
3D visualization for accelerator physics?
Impact/Parmela -> Elegant -> Genesis/Ginger

Greg White, Stanford Linear Accelerator Center, 2007



Selected References

. These Proceedings
— High-level Application Framework for LCLS, Paul Chu
—  Electron Bunch Length Measurement for LCLS at SLAC, Mike Zelazny
— Scripting vs Programming: An Application Developer's Perspective, Sergei Chevtsov
. Aida CORBA Performance Report hitp://www.slac.stanford.edu/arp/cd/soft/aida/perf/Report.html

. A Hybrid Numerical Method for Orbit Correction
http://www.slac.stanford.edu/pubs/slacpubs/7000/slac-pub-7653.html

. W3C Efficient XML Interchange Working Group http://www.w3.ora/XML/EXI/
. Globus Open Services Grid Architecture (OGSA), hitp://www.globus.org/ogsa/
. Visual Display of Quantitative Information. E. tufte.

—  cf. Sparklines. http://www.edwardtufte.com/bboard/qg-and-a-fetch-
msg?msg_id=00010R&topic_id=1&topic=Ask+E.T.

— http://sparklines.org
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to add

cmlog
crr plots

Greg White, Stanford Linear Accelerator Center, 2007



