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KEKB Ring Linac Controls
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KEKB Ring EPICS Controls

OJEPICSOOOOOO0OOO Application O abco1
100 HP-UXOPF-AR OO abco2 [0 Backup

OO0 MedmUOOUOOOOOoOoooooooooooood
JLogic O 10C Database UJ 1000 0 U
00000000000
(10 O Operation Software [1 acsad/alsad
3 00O Trued/Alphall 3 O O Linux/Intelld O O Macintosh [ [
JSAD/Tk U 0O 0O O 0O O O Algorithm O Client U 0O U O
00000000000000

0 0o0dod Python/Tk OO OO OO

0 000 EPICS Server U 1OC/VME OO 100 [
10000 CAMAC, ArcNet, GPIB, Serial O [

K.Furukawa, Oct.2002. 5



SAD in Accelerator Operation

KEKB Commissioning Groups
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Linac Beamline Geometry

[ILinac Beamline Geometry

Conversion
[1In MAD Format

Generate Every 5-minutes

With Realtime Magnetic and

Electric Field Information

[ISAD do not Read MAD Data

Directly

SAD Reads Linac Info. Realtime

[IMay Need to Link

Input Data Conversion Routine (?)

KEKB Linac Online Modeling Calculation

Linac Beam Line Static Database (Linac Layout, Mechanical /
("BTdimension") Effective Length, etc.)

Intermediate Files (Initial Values)

-
& -

Input Files for "Transport" / "SAD"
("BTfile"

"SAD" "Transport"
[SAD computers] [Linac computers]

. (Magnetic fields)
(Magnetic fields)  (Acceleration fields)

/

Linac Controls g—; Linac Control Static
I Database ("*.tbl")

Linac Accelerator

Database Files are Shared between
Unix / Macintosh / Windows

Magnetic Fields / Acceleration Fields are Passed between
Modeling Programs (Transport/SAD) and Linac Controls
(Acceleration Fields are Derived from Klystron Voltages)

Results from Transport / SAD are Consistent
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Compiler and Scripting Languages
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SADScript

[IMathematica-like Language
[ISymbolic Manipulation O 0O 0O 0O O 0O 0O O O

JEPICS CA (Synchronous [0 [ Asynchronous)
CaRead/CaWrite[ ], CaMonitor] ], etc.

[1Oracle Database

1Tk Widget

[ICanvas Draw and Plot

[ IKBFrame on top of Tk

JData OO 0O0O0OFitO FFTO ...0

[ IProcess [ U U [ Exec, Pipell
System[ ], OpenRead/Write[ ], BidirectionalPipe][ ], etc.

[1Greek Letter U 00 0 00 0O 00O O O
KEKBOOOOODOOOOoooooooooooonnl
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SADScript

B Fle Edit Window 1043042002 04:09:12 Help «
[TExample

10f- IR ]
FFS; X '
w=KBMainFrame["w1",fm, Title->"t1"]; i3 g
$DisplayFunction=CanvasDrawer; 2‘ : ‘
W1=Frame[fm]; S N Y S
c1=Canvas[w1,Width->600,Height->400, Purstion © (6rts Sinfer 20202 4
Side->"t0p"]; S Phase : 88.96102991010406 Dey. =

Canvas$Widget=c1;

data = {{0,0}, {1,1}, {2,5}, {3,8}, {4,10}, {5,7}, {6,4}, {7,2}, {8,0}, {9,2}}
fit = FitPlot[data,a Sin[x b + c] + d, x, {a,5},{b,1},{c,1},{d,5},
FrameLabel->{"X","Y"}];

phase = StringJoin["Phase : ", (c/.fit[[1]]) 180/Pi, " Deg."];
f1=KBFComponentFrame[w1,Add->{KBF Text[Text->phase]}];
TkWait[];

Exit[];
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SADscript
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KEKB Operation Panel Examples

[ I Tune Measurement
and Tune Changer
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|
s |
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Virtual Accelerator in KEKB

[1Tune/Optics Server
IKeep A Model of Real Accelerator
ICan Change Tune, Chromaticity, etc, on Request
by Other Panels — -
JAct as a
Virtual Accelerator

-y 45.50392 45.50392
| S 43.55743 43.55743
W By uen@Fuji (m) 9221464 110.00000
M By rax@Fuli (M) 67.87961 100.00000
o B.@Injection (m)  70.95191 71.74502
o B.@PMID (m) 15.00000 15.00000

B, @PMID (m) 15.00000 15.00000

match IR together | il

\ Match

i Bl | |

Back |  Histo = :

- -~ > B - |
Convergence(Matched) = 6.147E-22 ’:;; 4 |
A = |
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e o = |
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Example Virtual Accelerator

[1Virtual Accelerator may Provide
the Both Fake Steerings and Fake BPMs
Maybe with Simulated Errors/Noises
[1Orbit Correction Application may Work
On Those Fake Information

Operation Panel
Orbit Correction

Real Acc. | Virtual Acc.

Optics Optics
Steerings Steerings
BPMs BPMs

Noises Errors
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Virtual Accelerator with EPICS

[IFake Accelerator Implementation
With EPICS Channel Access

[IIn A Single SAD Application

Built-in Simulator in Operation Panel
Only SAD Applications

[ISeparate Simulator (Virtual Accelerator)
Needs Some Switching Mechanism

[ISeparate Simulator (Virtual Accelerator)
In EPICS Semantics (EPICS Simulation Server)
Any Operation Panel (not only SAD)

SAD Simulation Server should Act as
EPICS Channel Access Server

Operation Panel

Simulator

Real Accelerator

Operation Panel

Switch

Real Acc.

Virtual Acc.

Operation Panel
(Any EPICS Client)

Switch

Real Acc.

Virtual Acc.

K.Furukawa, Oct.2002. 17



SAD in Accelerator Operation

Virtual Accelerator

[1Other Implementation Possibilities

IUpper Level Protocol Like
CORBA

—Used in Several Lb.
Cdev

—May be Used in LHC (?)

DMay COver SyStemS Common Applications
cdev
Not On EPICS
< cdev (or CORBA) >
[INot Covered in This Talk cdev cdev i‘“ga'e;,“‘i !r“(;(je'\;““i
Linac Ring i Other i i Other i
iFacilies,  iFacilities:

______________________

K.Furukawa, Oct.2002. 18



SAD in Accelerator Operation

EPICS Simulation Mode
[1EPICS Database - Simulation Mode

A set of fields to support simulation are supplied on all hardware input records.
SIMM = YES makes this record a simulation record.

A link to a database value to put the record into simulation mode is specified
in the SIML. A non-zero number puts the record into simulation mode.

SVAL is the engineering units value used when the record is in simulation
mode.

SIOL is a database location from which to fetch SVAL when the record is in
simulation mode.

SIMS is the alarm severity of the record if it is in simulation mode.

[IThat is, EPICS Records may have Proxy Records
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EPICS Simulation Mode

SIMM - Simulation Mode

“This field has either the value YES or NO. By setting this field to YES, the record can
be switched into simulation mode of operation. While in simulation mode, input will be
obtained from SIOL instead of INP.

SIML - Simulation Mode Location

“This field can be a constant, a database link, or a channel access link. If SIML is a
database or channel access link, then SIMM is read from SIML. If SIML is a constant
link then SIMM is initialized with the constant value but can be changed via dbPuts.

SVAL - Simulation Value

“This is the record’s input value, in engineering units, when the record is switched into
simulation mode, i.e. when SIMM is set to YES.
SIOL - Simulation Value Location

“This field can be a constant, a database link, or a channel access link. If SIOL is a
database or channel access link, then SVAL is read from SIOL. If SIOL is a constant
link then SVAL is initialized with the constant value but can be changed via dbPuts.

SIMS - Simulation Mode Alarm Severity

“When this record is in simulation mode, it will be put into alarm with this severity and
a status of SIMM.
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Simulation Mode
[JEPICS Simulation Mode Simple Example

[ ITests Logic without Hardware

VAL

—

Al Record
NP
SIML .SIOL
AO Record
VAL
SIML .OUT

A/D

D/A

Card
> Programmable
> Power Supply

—

(Simulation

Mode
Switch)
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SAD as EPICS Simulator

[IImplementing a Virtual Accelerator

[ISAD Simulator in Channel Access Server
[IServes Channel Values Requested by Channels (Records)
in Simulation Mode (SIOL),
Acting as a Channel Access Server
[1Slightly more Difficult to Implement (at the First Stage)

[ISAD Simulator in Channel Access Client
[IProvides Channel Values Needed by Channels (Records)
in Simulation Mode (SVAL)

_IEasier to Implement (?)
Needs Some Studies
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Channel Access Server

[1Using Portable Channel Access Server

[ INeeds Interface from Server-side Channel Access Library
to SAD EPICS CA Clients

er tten |n C ++ Channel Access Protocol

EPICS CA Records

[JUsing |OC Core of EPICS-3.14 (or Later) <z roma =

CA serve

INeeds Device Support for SAD SAD

Engine

I

Maybe Easier

[JUsing Intermediate Soft Records |

SAD EPICS CA Records

Engine

[ISAD may act as an EPICS Client
Maybe Easier

Gateway
IoC
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EPICS/SAD Simulator
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Near Future

[IImplement Simulator Mechanism ?

[1Collaboration Between Commissioning Group

[] And Controls Group is Important

[]

[J(Commissioning Experiences at Electron Linac)

K.Furukawa, Oct.2002.
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