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DEVELOPMENT OF THE EVENT-SYNCHRONIZED DATA ACQUISITION
SYSTEM

T. Masudal, T. Fukui, R. Tanaka, A. Yamashita and K. Yanagida
Japan Synchrotron Radiation Research Institute (JASRI/SPring-8)
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198

Abstract

We have developed an event-synchronized data acquisition system for 47 sets of non-destructive beam position
monitors (BPMs) installed in the SPring-8 1-GeV linac. The system takes all the BPM data synchronizing to every
beam shot by using six VME computers and records all the synchronous data into a commercial relational database
(RDB). We have succeeded in the 60Hz synchronized data acquisition without any event detection losses. The
accumulated BPM data into the RDB provides precise analysis opportunity as well as feedback control capability to
stabilize beam trajectory and energy in the linac. The system has contributed to the long-term energy stability of 0.02%
(rms) and beam position stability of +30um through automatic feedback control using the BPM data. We will apply the
system to 60Hz data acquisition for coming SCSS (SPring-8 Compact SASE Source), an 8-GeV XFEL accelerator.

A X bR

1. [FLHIC

SPring-8 1GeV #MAUNEERIL., SCeVERY v 7 &
1. 5GeV NewSUBARU~D RN b v 77 v 7 #EERIZ XS
T 5, oy AOEERHEIChE> TRERE—
LZEEDRD LI HINEEETH D, HAINEHER T
DE— ARLEEDRR L, B — AfIESCT R
NFX—=~D7 44—y 7HlEEHNE LT, At
Mm®#@%@w£&%%:§w®%ﬁMﬁ%®

SYERER & IR BRI ERE s Y, v v MMEICE
BHLODODE—LOREL EMICHEET ZITIX
Yayv bMEOE—LAMEEZHEICHEL, £2TO
Tay PO —ABIET — & ikt kb T —Z I
EURAT ANBERARTHD, T L TrEfMeE—
LEE AT 2 AT REIC T B T2 0TI, BRI £ o Ath,
DOF =2 LOMBEERGICHNONS X5, BET
55— 2 PRI T — 2 _R— 2 KRS Z &
DEFEND, Bxrld, BENEZIBPMO > 3 v Mg
OTF—FNEEFREICL, £¥ 3 v bOE—AHE
T ENRHBNRY) L—a T — &N~
(RDB) (ZFE&k K 5 | ﬁtﬁ%m/km%m
WEE S AT LOBRFEAT o 72, FAUINE @Wkﬁ
ViR LR E T & 5 60ppsiEERFIC, 23 v b
DE—LBET =X W0 ZIELR<EEGL, T—
HR—2 kD L2 AEL LTV AT LD
BRZ 21T - 7=,

2. VRATLERK

21— R = T HERE

BA%E S AU 72 SN BRBPM T — & 4L & & 7 A1
N— R TR EX 1IZRT, 475 OBPM S O

" E-mail: masuda@spring8.or.jp

7 —

759

IRE T AT L DBHF

E813%. HAEEAR— R (OPT-VME) %3 L T6H DVME
HEMICENHNEND, 25 DWEX., 100Mbps D
EthernetiZNx T, & W ERE M & 3. AMB/sec f2
DENT —HEEEELFOLG AT Xy FT—
7 (SHM-net) " CHE SN TV 5, MBLET—% %
[F]—SHM-netf&H THAH L. RDBIZEXIATe/z DD
%%@m:@mumm%mm)%%ﬁbto%bf
IEREFHE S AT DDA A T —H_X— R Af %
BN FIZRDB~D W T — X E XA E EH T 572

DICHIZIZHEHOT — 2 RXR— 2 — EEH (Xeon
2.06Hz) #HE L. DT — 2 X— 2 &g L=,
W, WE®D =2 >k r— 5 & L T Advme8001

(PentiumIll 600MHz) CPUR— K & x86 Solaris 7%
ERHLTWE, L2L60Hz TOF — X IV & FH 4
A7, 77 1T SVA041-185T (PentiumM 1. 8GHz)
CPUR—RZBH L7, ANV —T 4 VTV AT L
L L Tlxx86 Solaris 9% v 7=,

shared memory network

Il

CPU board

hared memory
board

OPT-RMT
board

output signal of
BPM detector module

1 :—Fv = TR



FP06

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

22 ARV NRIWIFRIT—XINEY 7 by 2T

ARy NERT -2 gy 7 by =7 (Y
2) 1%, SPring-81EH#EY 7 Ny =T 7L — LU —7
T & % MADOCA(Message And Database Oriented
Control Archtechture)® % #5398 L THH%E S 7z,

MADOCAIZH Iz b nfeDix, £ X2 D
WHZZITCHEDT — X2 I&E L, B LE
TR e HENEHTHA R NEFEX A LAH
7 & T SHM-netiZ E X jATPEMA-EV(Event-driven
Equipment Manager Agent), ®f5 & 725 A X2 &
FLLUEMA-EVIZx L TA XY hORAEEZBMT D
EVGEN(Event Generator), & L CHEBF I NI A N
kD7 —# % SHM-net)> & @t H L TCRDB(Sybase)lZ
FEXIATeFiller T B, Filler 72 A1, ¥k ~7 7 A
IV % EIZSHM-net B2 T — # i1 #5495 L, % VME
L DOEMA-EVSPEVGEN O 2 B <>15 (- 2 il 1819~ 2 & 2

database server
Archive
&7 [Database|

S\ param
al

etel
Database

shared memory
board shared memory network

Network with TCP/IP

RPC call N ¢ 7

Evem-driven
EM Agent ”
d

X2 : Y7 b7

Tt AL L TCOREHLHES,

HIpHAVMED 7 v & AR ORI, SHM-netd E|
DIALKEREEZFHWTHEALTWD, VAT LDOER
DEMRMNRA RN P E2EHRIEDL~ A HX —
EVGEN(M-EVGEN)% 1 D& ¥ %, M-EVGENZS A
Ry hEHRHET S E, Mo X L — 7 EVGEN(S-
EVGEN)IZ%f L C SHM-net® [7] 15 V) 1A 2 ¥ HE %2 H
WTA Ry hDOREEMBE D, S-EVGENASHM-
neth b DEVIARLEZER AR M T2 CToe
TABORMNPI SN D, F7ZS-EVGENIL, SHM-
netlR R E] U AL FEO T NTEH & L CTM-EVGEN &
BT LA X FEZO—HEZITRY, ZhixsHn
THHEDA R M ESEMIET D,

Filler” 7 & 2 D ABEIRIER, RO R T 4 — F
Ny 7 ~DJEH%Z2%ZE LT, SHM-net L5 — & &
ERABLZY TR IRy T 7 BEE LT, RNy
77 DIRSIIHRE T 7 A Mk o TEFEHED,

RPC call N ¢ 7

@ IPCI/F(Me
Remote Procedure

© ClliF

O SQL database aceess

hared memory
board

3. NIDA—TRBIFE

3.1 7 A NEREE

VME LT —XINEIZEDD Y7 b =T id, £
TSolaris 9DV TIVH A LT T AD T 10— LB

760

FEL00D 7 rtE AL LT
BiES ¥, 31z

global priority

highest ﬁ“

160 (interrupt)

Solaris 975‘*5‘5@@#525 159

Va— I TAL W
ZD T\ — SV 0

ERT, UTAHA A 5
77 AL, @ ELE o Lo
DEA LY =T YT =
U GARY AT BT s

interactive/

0 fixed)

lowest v

3 : Solaris 9D A /1
Ca—V T TR

AKXV G ELICHLE L
TW5,

&3 5165131
BPM¥ 7= 0 84T, 2k
TEH316E DT =2 BRINEIND, KDEZEHRD
T =2 WA THVMEIX, 968 DOEFERET 5
libpmm20 & W59 VMET & %,

M-EVGENIZ, AJJAR— KB ETH NI IEE%E
AT CHRET HCPUR— R~DEIY AL E A R b
ELTHRHTALOICHRE LT,

SHM-net® V > 7' X 7 7 O S 13600 & L,
60ppsiElis T% < OF — % JNSHM-net b (2585 & 5 #%
ERRE e KB & L7z,

32 1ppsiElin CO/RT f—~< A

X 4 1338 5 O 1ppsEfeE s N T 1ibpmm20D & %
BEDT —AREOEREEZRLIZLOTHD, Ml
WXHI DT — % OFGRERI O 2~ L, fitfhixz o
BEE AR LT W5, 13,272 DA X b DOFEAIT %t
LT, &TOARy bNEEH R,

CPUR — RIZxt9 B E 0 IA A EM-EVGEND A X K
BHICHWE Z RN Ry FD100%8 I KX < %
HELTW3, 0.6mseclEOADEHIK TIEEZ AR —Y
I o TR L TWEBRICIE., EVGENEZ U T L
HADT TATEESETWTYH, BIDIARIZLD
HAG AL v FNERKE B 2BERARH O .
A Ry FERAERIZ9. 9% L EE o T,

100000

10000

1000

100

frequency

10

1

0.1

0.0 1.0 2.0

interval(sec)

4 : 1ppsiEHRiE O MG 7 — & e 22 FEE A oy A

3.0

3.3 60ppsiEHE TD /T —~< L A

X 5 1% 1ibpmm20IZ 331+ 5 60Hz TOULERE RA2 R L
b0 THhDH, BAE. FilleriZ L ARDB~DE XA



FP06

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

FAM50msFEEH D Z E KA L7272, SHM-net
ED60ED U > 7Ry 7 7 BRI VR O Wit
EHRCHIE 21T o 72, EERIZIX, 5[H60ppsiEiis &
ITWV2SFP R IET DA 7 V&R LITH- 7=,

AT, 370 DERhA Xy ML, &ThHA
Ry NF =250 ZIF LA WEL K-, KisE
ME . M-EVGEND A X bR ik & L CTEI DA
HERANDZEREDTHLZ LB G0D, IHIC
i I L TV B CPUR — RA360Hz T D964 D5 B Hiig
2L T o7V R N 2R > TWD 2 ER b,

100000

10000

1000

frequency
g

S}

1

0.1

0.000 0.017 0.033 0.050

interval (sec)

: 60ppsIERLIF O G 7 — & IRp ] 22 H o A

0.067 0.083

X 5
4. 7T)H5r— 3y

41 B —ALfLE T 4 — K3 7 il

FEROZLICEKNT A —2AHEOERY N 7
M. HFIZNewSUBARU~ D A 20 5R % I &5 12 AL
S5, ARBSIREZFICLEITHES X . FEDEGH
D3HFOE—LDONEEAEZKL HBEICHE)
WIET 27177 AREANI LZ[7], RDBIZY 3 >
MMEICERE SNTZBPMT — ¥ N Z O BB IE T 1 7/
FATIHHEHEINTEY, 230 umPNOE#ME—
ILEEE O EBUCEHBLL TV 5D,

42 BE— AT R NAF—T 0 — Ry 7 il

AR O E— AT RLF =T, TFRLF—]E
#E > A7 L(ECS) THIE S EEL S TWD[8],
L LEIROZKICER T2 EEM KU 7 F23ME)
RN BB ST, & 2T, RDBIZEFE S #1L7ECS
TUEDHGRDOBPMT — & % HW T, ECSORF{ZFH
FHEMET 27077 AREASNE[T], 20O
FNX—T 4 — KNy 7 BN k- T, BADINES
FEUE T 0.02%(rms) D F W B — A = R L X — 2 E
NEEINTWD,

43 ¥ — ARBEEO A7 T A fRAT

AT bunroaBEREICEY, by T T T A
HHlCEe—2RKEBT 2560305, A2 MMl
B — Z VA S 25 5 CRDBICIEE S 7-BPMYEH
FBEZE—LEBERET=FZ—L LTHWT, Y —
A BRBNEER DML TRB L IZONOREST S 2

761

EnksD, T LTCHEET LT —% & OMBEZTH~
52 ETE—ARBORRNOPMEIZS H b TH
Do TNHLDOFT T A ENTIE, BST 52BPMT —
AME—Tay hOLDOTHDZ ENRIES L, M
DOETHOE—LY gy hOTF—EBMMEEFEENTWVAS
ZETHIDTHRIEETH B,

5. TLHESEDRE

T2 I THR T INE ZEBPM D 723D D A X b [6] B Y
T—HWHE AT AERE L, VAT A0,
60pps D & — LIEHAIZ R L C376.8 D15 5 % 100%HL
BL. £COHRISGT — % ZRDBICFEE&HH KD, RDBIZ
EHEINTET— XTI —ADOMNBERLT X LE—0
74— KXy ZHEZHW B, E— ADEERIC
HtLTW5, £/ 3 v h®DOBPMT — ¥ ZRDBIC
LBk D Z & T BEA AT D B — A KB O O
M 2R SR 2 LIT B FRIE W,

Fex 1%, MADOCAOHLIEZ L — AU —27 L LTAHK
T—HWHE AT AERR Lizicd, thoT —# I
ELRAT A~DHEABES TH D, [T 7Y
br—3ig L LT, SCSSD250MeVakBRNE 25 & 8GeV
DXFELIZB W T60Hz TOT — X INENRTFEI N TV

BIE, VAT LDORT p—< 2 ARRMLVRy 7 L
o TWVWABDIIRB~DOEZIALTH S, BUIRTIE
— A DE X IARIZE0msFEEH 2 > TV D, FDT=d,
20Hz LA B> A v FEBI OB AL, SHM-net I
R L) TNy 7 7 BRI O E O Wit i 72
AN NEBE LT ER SRy, X0 EER
RB¥ % — A M AT LAOEMR., N7 A v
P —FEOREREBEZIALFEORAREDT 7
0—F ERRE LTV 5D,

SE Xk

[1] K. Yanagida et al., “Installation of the SPring-8 Linac BPM
system”, Proc. of LINAC2002, Gyeongju, Korea, 2002,
p.448

[2] T. Masuda et al., Nucl. Instrum. Methods. A 534 (2005) 415-
430.

[3] T. Masuda et al., “Upgrade of the SPring-8 Linac Control by
Re-engineering the VME Systems for Maxmizing
Availability”, Proc. of ICALEPCS’03, Gyeongju, Korea,
2003, p.295

[4] T. Masuda et al., “Data Acquisition System with Shared
Memory Network™, Proc. of ICALEPCS'01, San Jose, USA,
2001

[5] A. Yamashita, “Distributed Database in SPring-8”, Proc. of
ICALEPCS’03, Gyeongju, Korea, 2003, p.436.

[6] R. Tanaka et al., “The first operation of control system at the
SPring-8 storage ring”, Proc. of ICALEPCS'97, Beijing,
China, 1997, p. 1.

[7] K. Yanagida et al., “Beam Instrumentation using BPM
system of the SPring-8 Linac”, Proc. of LINAC ’04,
Liibeck, Germany, 2004, p. 464.

[8] T. Asaka et al., Nucl. Instrum. Methods. A 516 (2004) 249-
269.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


