Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

IMPROVEMENTS FOR USER INTERFACE OF ACCELERATOR
OPERATION USING TOUCH PANEL DISPLAY AND WINDOWS 7

Yoshitaka Iwasaki”
Kyushu Synchrotron Light Research Center
8-7 Yayoigaoka, Tosu, SAGA, 841-0005

Abstract

User interface of the accelerator operation of SAGA Light Source (SAGA-LS) has been improved by multi-purpose
client application program and touch panel PC on Windows 7. The control system of SAGA-LS had been developed
from the beginning of machine commissioning using ActiveX CA. Each accelerator components such as magnet power
supplies, radio frequency (RF) system, vacuum system, beam position monitoring (BPM) system and so on is
connected to off-the-shelf distributed Input Output (I/O) distributed devices: FA-M3; Yokogawa, Fieldpoint; National
Instruments. The server PC and distributed I/O configure the Input Output Controller (IOC). The operator manipulates
and monitors the accelerator parameters from the control room via Ethernet LAN with CA clients. By adopting this
control system, the accelerator has been operated stably. However, the complexities of the machine operation
sometimes cause human errors. To improve the user interface of the accelerator operation, we develop the multi-
purpose CA client program with touch panel PC on Windows 7. Implementations of sequential program decrease the
complexities of operation, and touch panel PC improves the user interface.

B FRXRE)IVT 4 AT LA & Window 7 # AWV - INEESEE R — P — 1
2 —T7 x—ADMA_E

VAT Nl EEGREIE S AT N E DDA
1. [FL®IZ H—T o — A EREE LT,
WM 7 ve bu et s ¥ —NESS :L*qj;_’r‘/g_7:ﬁf7<& LTI, 7172@:4;
(SAGA-LS) BT 255 MeV U =7 » 7 & 14Gev ~ RBIELD & 7w F/RaUC L 2 B Es L0 K
A LD DR SN A RSO A B L L Eﬁf&)ét&b Windows 7 & 0 FEHERJICKTIS S 415
FMERTH S, MERORMERIEL, 233 yva= TLCEILIYTARNTA AT VA ERATS
L IED . ActiveX CAPEMANs T4 7y h—  —&& LI
P NET I L OEEINTEWE, £ 7 P —
VA 1/~5'0> %&J&iﬁﬁ W, Ty v B LW 2. SAGA-LS il R T L
NANZS U= BRA IR D feed-forward <, & SAGA-LS (X, HHEERAS R THLH DD,
&AE /ﬁwffﬁ“f%ﬁiéﬁét&)w feedback Fﬁﬂ1ﬁﬂ ANBTHEAH| R 58 < | "JREZRBR 0 BERL o> T304
ENDIIBEE %@%@Eﬁ#ﬁfifﬁ%%mf%tjéﬂ%?é k#m#ﬁ;@%ﬁéhfgtomz
IR 2 VAR —R v MIZEENBL TS Z &Y TR EIROHENIZ X, Yokogawa L FA-M3
HH., HxOx—W#EEI T, Mo v R—x %mwflmm@*ﬁj/7 TEREAT DI A FEHL L
MEDa Y ha— L RT A= FFEAEHETD -, Y V7 EEAEROREIZIX, 7077 v
WENRW, FO0, ERMICIT— AL D& TOEEZLZERLO LT 520, R LE HES
WARETH D, LLANG, MEEa R R—3%r MNEREINLN, PLC 70T ALY, FOHEK
k%ﬁ)ﬁ)\i‘éﬁ‘@iﬁﬁbu&i@ . ARTAREREEN D 22— AR SN TS, BEZEFHS BPM OFiAH LTI
WZAE R AE & (Permlssmn 155) M9 %% National Instrument # Fieldpoint 1601 ADC Z#:H L
fﬁ%#é%%%%mﬁzoﬁukméb\%fb tommmmumumcmﬁ#ﬁwﬁﬁinhﬁf
t H & ONEHEEGREIRICE T 5 FIEIXER E XS 27 THDHHLOD 16bit THDHZ &, REFMEICEN
VIRBE L 72> T D, JEMESOER E LCIE, #81E WaHiy, L%@ﬁﬁ\Bm4®mﬁ’ﬂLT+
FIEOHEMOMIZ, 7747 NTa s 7 5308 BEEREEZEEL TS, ZUHLDOSE /0 T /354 A
SNTHREBINTWDZ & R - ABREA (Distributed Input Output devices) X, = — /L
H—u 7 AT ABRNMEEGHIE S AT A 53 M LAN (2T —NPC LS, —/3PC I, &
SNLTEREE RS TWAZ ERET NS, 1Y 7L£ EA WP EICAH L, Process Variable
FIT, V94T NI aEmERNL, Ok (PV) &LT\7§47VFPCK?~§%%EL
S0 PC HiE ETEEOMEZR 2 AR —3> FO#H  TWd, T8, V=7 v Z7HIERNT ¥ % Ll
WEARE L T2 LRI, 2—PHEIRE TICET S Sh, BEeTomEiarR—xr "R T V4L
FlEZBEVMET 272D, =y Ay umrsT S hbicE o7, K112, SAGA-LS R D
LAEREFE LT, BIZ, R - ANB=EA v F—nay

-286-



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

l Control Roon
Firetal

Flre'Null Beamline Users

=

| Database |CA Client |CA Client |CA Client

ee®

PLC

Linac Magnet
Server
Accelerator LAN ActiveXCA Ring ' Insertion
Ring Magnet | VacuumBBPM Ring RF Device
. CA Server CA Server CA Server | cA Server
Linac
VacuunBLCW
CA Server

Stepping Motor| PLC

FA-13

‘ PLC
FFA-HS FP-1601 A3 Controller
Linac Magnet meu: Vacuun Ring Magnet Ring Vacuun Ring RF Insertion
/BPM Device
4 1 : SAGA-LS IR, V=7 v 7Hl#HR, E—LAE=FREFIHLIVERLTVD

WS E A2 o~ g, X1 TIRmEo#E A L. V=7
JHIER, E—AET=X RITEKIN TN D,
H—3 PC + distributed remote /O {Z & VW, PC-IOC &
LTCOMENEHRINTWS, 7747 PC i
HARPNZIZ, EOBAICH->TH, £HEEH - T
b, xR T 7Y r—3 3 278 In-house 12 THE
LIz, HlziX, ERCES BT E W
Closed Orbit Distortion (COD) f##ilE, Beam Based
BPM Calibration D7 7' r—v a7 a7 L
PAIBEE S I N, SV N e O L N i s R R =7
LD ActiveX CA ZHWTHEE N, 72721,
ActiveX CA IZIET — ¥ XR—R[IfFE LWz,
FexlZT —H~_—2 L LT MySQL ZfH L7z,
T —H RX—A~Onu H—(X ODBC % i HH&F
Delphi (ZLVER L7z, o7 7Y r—a o
1 25 Ad4 T PC-Labview |2 & W 1B L 7=,

3. Multi-Purpose CA Client Application

IIAT v N T T AL, FOREERICH-
Tk, RIS 2 > R — z/k%ﬂﬁﬁé &
EHMET D20, %ﬁﬂ% ﬂbf@% THERR S
iz, #lz X, ErAER, AFHER A ER.
cm)ﬁm\7//;u 2 il 72 & %ﬁ@fu
7T LRI, %I TAT 2 PC ECTHBEIEAN-, 7
FA TNl AEOLOE, FAIELTED
PC CTE#E L THbHEbAWnb oo, &Eix EoMEE )
5. HIESENO@EG PC IZBWCEIZBEESNT
EHINTE, L, HASEFEOEINC, s
ZRhE D EEACIZEEN, 7 I A4 T v e s T AR
SHENTHREINTWAS Z X, Bx DOEERICE
WT, AL —H 3 E~L, 4% PC DT a7 T LK
BT OMLERHDL I EEERL, BEEOELE D
-6 L TWe, T PC OEREM ELH Y, Ok
D PC 27 747 v MEREE £ & T HMmimlZ AT
MWEL 2D EF7en, 22T, V=7 v 7Hl#Hs
TAT N Ta T T r0EmREL, V=7 v 7 i,
Vo7 ERAER, AFRERAER,. COD #iiE,

L&U(ﬂ%%%?yv;v—&Awua)\maJ
CFET7 > Yal—4%) 2FELDTOESDT TA
Ty RNTu I A LTHELE, £, TH0D
Fua s NI, =Yy VICEESE, BxD
EEOIAF ICHEV, BEIMICE#R S5 L oL,
IRz TOa v R—xr M EGEERIREEIC 22 -

%0, a—VPiEizE TOT e AERT, 2Bk

OHEINCaR L7ai s, AlhlodElz L v, BEe

N7 aetvRATh B, *%@4/& =R/ k=

OIEFF T EEE) sl A7 A X0 ) &

7,

® A F—myrE— Nty b—HRA
H—n v —

® b —LAAYFON

® A1 KUH—ON

® V=TvIrrbbiFr—4 L A—-IF (A In
VEVaL—HZNE FIF—

® Vv R UL —0ON—GUN—

® RF-KO ON — 74 Uy I nRE—r—

® X LG

300mA@255MeV IZELT=D

€ RF-KO OFF

® A A KU J—OFF

= (V=7 vISbFFyr—rrA—71v KX
VP —OFF& 7 7 A ATV ab—H3h
)

= (ML%TEE*W%ﬁ4/&~H/7*)

& LMY UE IR EE—

1.4GeV JNiEt%
(Tuning, Feedback, feed-forward ON)
(7' —3L COD f#i1E)
FEANIBEFEDRY Y a VICBEI=E— LT
/1’ > B OEEVE Permission)
72 R & 500kV=550kV
E— Lt RFREE —HET 7 60pum —

= —WEHA permission

oo | U

-287-



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

UserOperation Limit & Interlock | GUN Linac KLY Permission Ring Mags Sep & Kicker COD Correction Undulators
Stored Current Ring Energy Ring Life Vertical Beam Size Linac Current
SAGA-LS Accelerator Control | [014 ma 0004 gev 4.1 h 0.0 o o an o v
0.00 nA  |0.00 nA  |0.00 nA 0.00 T
Auto_Injection Auto_ShutDown Master_Trigger_oN  Injection_Mode Sat  Beam SwitchON  RampUp_Mode Sat RampUp_Permission  Ls3y —
[ [ [ Gap Upper Phase Lower Phase Gap 2
o e b | 0L | 0k | 0% El O 200.000 mm |0.000 mm [0.000 mm [89.400 ‘mm

njecton

]

RampUp

@ KLY1 SOFT START

© KLY2 SOFT START

© GUN GATE VALVE OPEN
© SEPTUMEKICKER ON

© RF_KO ON

o/ GRID TRIGGER OFF

8/ GUN GATE VALVE CLOSE
©/KLY1 SOFT STOP.

o/ KLY2 SOFT STOP

o) SEPTUMEKICKER OFF

H

o RF_KO OFF
GRID TRIGGER GRID TRIGGER
ON OFF

_ RampUp_Finished

ShutDown

]

on OFF

SEPTUMEKICKER
POWER

-

) GUN REMOTE-COMPUTER
/ KLY1 ETHERNET
-/ KLY2 ETHERNET

Limit

(—

70.00 A

Skew Control

Ring PS Manual Control

@/ 153U Quad Correction
© 153U Skew Correction

o/ LS4U Dipole Correction
0/ 154U Quad Correction
o LS4U Skew Correction

-1-F d
15:15:50 15:45:50,

ST S

2 : Multi-Purpose CA Client Application 7 12 > k7% L[| [f]

¥ 72 . Multi-Purpose CA Client Application I3,
Windows 7 £ CHBEI S ¥72, Windows 7 1%, T 7 #
WETHE Y TFNRENT A AT VAITHIELTED
Fua s Ammb, BEICLDX vy TFRLLT N
IICHELE & R&E S, BE L, K2 IZ45REEL
72 Multi-Purpose CA Client Application ® Labview 7
2y MARVEEEZRT, Z 70 EZICLY &
TOU 747 v MERPEREHIH SIS X5l
oo LI H v FRNRXNT 4 AT LA (X, iiyama
ProLiteT2250MTS. f#4EEIX 1920x1080 THh D, K
Wi, KIFBREDT 4 AT LA PZAIHEATE S
oz, PC b E® 10k FLLF TY AT A0
HTET,

4. SEOEM

A [F1#4E L 7= Multi-Purpose Client Application @ =7
L— AT — 7 2R OIEEE 2B E L CER L TR
b, X7 OEMTHEHEIC, thor 747 N e s
T AERBUAT, Z EMARETH D, BIRTIEEH TV
WY 7 EEB R, REEKO O 7 A 7 2 M%fE
EEHHIET, ARERATI 94T NI r S
SADETHROESDTa S MNIHELE SN, £
7oy R « NREA X —1 v 7 AT Lk
Rl AT N DA H—T 2 — A BIRL, A
HE—RDty b, BE—AXA v FOEES IEHZ
HIEALVAREETHTETCHD, vAX— L
H—%A T4 49252 LT, KEKOIZ, RE v
O (JgeeZ v FOeD) T, AR —PE
HRE COHBMICETINDHIEH T e 77 2Tk D

EHIfF SN D,

F7-. BEDOERA v X —7 = —ADm k& 1ER
NI D0, HIEY AT LOEHFE LT, 10C O
MEEE %2 T5, ActiveX CA L. Windows T
EPICS # T = L — M BN HRETidd 5 23,
Y=L T4 7 MEEDBEICBONTIE, —
NEFRISLDH EF T SLERSH D &V o 7= RER
Y . Feed-forward HIEIOEICIZ,. 10C DLH BT
EFEICRZfE S, BEEENSOEIARCA TR
ZEZTHY— N PC IRV NREE LW,
Windows OZEMR EEZETHE, —/3PC X
DI TBWEZFNR, BRENREWVE NI D,
[ S EAICE - 72 —% PC I35 % KA L.
FOMBHECHRER AT AOMELAE LW EE
25,

SE X

[1] T. Tomimasu et al., “The SAGA Synchrotron Light Source
in 2003”, Proceedings of the PAC 2003, Portland, May,
2003, pp.902-904.

Y. Iwasaki et al., “Lattice Design of SAGA Synchrotron
Light Source”, Proceedings of the PAC 2003, Portland,
May, 2003, pp.3270-3272.

Kay-Uwe Kasemir, (2003)

http:/ /icsweb.sns.ornl.gov/kasemir/axca/index.html.
H. Ohgaki et al., “DESIGN OF CONTROL SYSTEM FOR

SAGA SYNCHROTRON LIGHT SOURCE”, Proceedings
of the PAC 2003, Portland, May, 2003, pp.2387-2389.

H. Ohgaki et al, “PC-LABVIEW BASED CONTROL
SYSTEM IN SAGA-LS”, Proceedings of the PAC 2005,
Knoxville, May, 2005, pp.3976-3978.

~
N
~

(2]

-288-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




