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Control Software of a Variably Polarizing Undulator (APPLE Type)
for SX Beamline in the SPring-8

Yoichi HIRAMATSU .>:<., Taihei SHIMADA * and Yoshikazu MIYAHARA ¥

Department of Synchrotron Radiation Research

Kansai Research Establishment
Japan Atomic Energy Research Institute

Mikazuki-cho, Sayo-gun, Hyogo-ken

(Received November 1, 1999)

This paper describes the control softwarc of a variably polarizing undulator (APPLE Type) that was installed at the
SX beamline (cell number 23) in the SPring-8 storage ring in February, 1998. This undulator produces a polarized
radiation in the energy range of soft X-ray by changing the gap distance between two pairs of permanent magnet arrays
(gap movement). The main characteristic of the undulator is a capability to generate right and left circular polarization
alternately at a period of 2 sec (0.5 Hz) by high speed phase-shifting (periodic phase movement). The developed software
makes a fﬁsl correction of the closed orbit distortion (COD) of an electron beam by exciting steering magnets at a rate of
time interval of 24 msec (42 Hz) during the movement of magnet arrays. Also, the software is capable to put these
magncl arrays into a constant periodic phase movement with an error less than 0.1 % for the period of 2 sec. The

software was developed in accordance with the directions of SPring-8 standard for software development.

Keywords: Control System, Software, SVOC, EM, EMA, Computer, VME, Variably Polarizing Undulator,

SPring-8, Soft X-ray, Gap-distance, Phase-shift, Steering Magnet, Circular Polarization, Linear Polarization
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SPring-8 &MY > /D2 3B LN OEREICRE SN FHHKXMRE — LT 4 o BIBALR
DEAEFREBTE LT, ARFARBUL, SX R TR~ OREREOHIH N FAET S - L DT
& % APPLE (Advanced Planar Polarized Light Emitter) BIDAIZERNAT > Val—F ThH Y.
BRI OBXBE— LT A > BL23SU IR 2GS 5, AT Vo lb—F ik, £AME
HEmKO0.5Hz TYVBZ D2 ENRTE B,

AGHFR T, LT 20 0OBERSNOX v » TBE) & ATARBREN > CER Y >V DET E—A
PEHDPEB D02 MHT 272012, 1 0 BOMEBA TEN (HBIEH = 24 nsec (42 Hy)
D) PUBRMEZNT D2 ERTEX B, T, BARIOMME—EDRH (A8 2sec T. b5
SRRZE 0.1% LUT) CHEITSZ L L FAHTH D, PR LAY AT AL, SPring-8 £EOEIER
THEHERTWSSVOCavy FHEFRICAB LELDIZ A>TV S,

ZITH, AT vV a b—F DGR OBRBIZONT, TR 1 149 ABIEORES BET 2,
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2. HIBEROfLER

LU ISR OB CHEE L Lotk % "7,

Closed orbit distortion (COD) .......... A x= 5 micron, Ay= 1 micron
Device type ..o APPLE-2 (Halback type)

Total length ......... ... .. ... ... ... 1920 mm

Permanent magnet arrays ................ rowl, row2, row3, row4

Radiation energy ............ ..., 0.15 keV to 4.5 keV

(first harmonics)
Polarization .......................... Vertical, Horizontal,

Circular and Elliptical

Minimum gap—distance .................. 36.0 mm

Maximum gap-distance .................. 300.0 mm (full-open)

Minimum phase position ................ z = —60.0 mm

Maximum phase position ................ z = 60.0 mm

Phase of horizontal polarization ...... D =-120.0 mm, 0.0 mm, 120.0 mm
Phase of vertical polarization ........ D=-60.0 mm,60.0 mm

Number of steering magnets ............ 5 units for x-direction

5 units for y-direction

FEIESR (Fig. 1| #5H)

x#h: AKEHE, EBEYT7ohLhbRETSFREPEESTS)

y#h: Xv o TEE R, (¥v v 7O HFIHIIE)

2§l A E - AETHRL SOV E S, (B E- A TR TAE)

ZIT DR KEHMIZHEEST 2BAFID z HFEOTHhETH Y | (7H17% (phase_shift) & I
Koz AN A DDA SN DT H - T REAEARETH Y. D = 0.0 mn TH 5,
D = (upper_phase_position) - (lower_phase_position) &&E#T 5. Ko T. THEDE %
PHIZ, D = -120.0 mm 2% 120.0 mm TH 5,

NHEENZ BT AEOTT D B L SDA— 3~ 2--R~: 0.1 mm LLF
(ARBEEN GO/ RT Y 82 0 0.1% UUT  (J8# = 0.5 sec (2 Hz) TEMLAES
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3. IR N R =7 ORERR

Fig. 2 {289 £ 91 HilfllFid. VME NS ZRBUK DA > R — FEHEHE (HP743rt/100MHz, 64Mbyte
RAM, 20Mbytc Flash-ROM) & &FED 1/ OFR— FTHREND, OSH. UTAY A LlERK-
7< HP-RT version 2.21 TH Y, ZHUL Flash-ROMM IZEI SN TH D, 2L E2—4200 0 R4
BRORy FIITTIZETTBY . USHEATH S, FE#IE, Flash-ROM 2E->T7— b (A
BEH) TxD, 7--ME. Ry b FEATHREESEOF— S5 L A[EETH B8,
Flash-ROM 8RB TrH EiIF 5 Z it o TV 3,

AIRED 1 /OR—F (Table 1 #BH) i1, HHOMLTHY, —HDOY 7 My =7 HEE
BCPUL I /OF— FEMROICKETRTHS, ZOHBHIREEL LT, — Rt Eicn
bLOREZLNDAHS, SPring-8 Tk, [FEMIZ SVOC v K (#%ik4+3) #AHLT, aw
v FEHREET 1 /OR—FET I ERAEES 1 -ODFEBR%E, Y7 b7 =7 EM (Equipment
Manager, i) . HDHVLEMA (Equipment Manager Agent, #%ik) W HAHTEZELTH
Do Y7 hULTEME EMADEX T, HMHRD 1 /OR— it 157354 Z (device) |
EFEEND, ELT, 1 /08— R (TFHalHo0NET 4 SAAD) (EERAMITE AL
YFRL. PLC (=7 u¥) , T-FDRIFAT - To7, BREAEBREL. | /OF— KD
EREWVI BRI oL T8 (equipment) | TS, EM (Equipment Manager)
EVOARREL, TZICHKT D, Lo T, AEMCPUTEITTSEMEEMA. 1,70
A= N (device) %7 7 Z AFE LIcH 5, #85 (equipment) A HIET S Y 7 Fy =7 ¢
»H5,

-1 FHEHI O

M BRI, Fig. 3 IZRT X510, EHY) 7 ORTFERIZHRE Sh - —E0sEms D 1 -
WKHARAENTH D, RO/ OR—FELT, RO TEEHRALE, (Fig.4 2B1,
FwmnHCPU, ADCHR—F, PTGA— FOIR)

(@) ADCH--F:
B E-AMIERHROT I 755 (8 F ¥ FA, £10.0V IR L) ZIY A,
168y DT 4 PENMEE~TEWT S, Z 2T, 10.0 Vi OxFFFF(65535) (7. 0.0 Vit
0x8000(32768) (=, % L T-10.0 V% 0x0000(0) iZ 55545,

(b) PTGH—F:
Xy v THEH ANV R4 LAHBEBIH A CYH—RE— D7 bz 2T, +—
BDRIAT « T T BT D/0DNARNEFAET S,

(c) DIA—F:
DIy bPAS v FEOO--F Vo a—F (Xy v TOHRME) . 14 —Tar ho—
T AF R Ty ba--FHEOESERY AL,

(d TTLDIXR—F:
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=T RAy—/v (MARZEDZME) OIES%2E AL,

(e) DOR—F:
O—Z YLy a—Fe ) =T Ay —A~T Uty MEBEZ%D,

(f) TTLDIOXR—F:
n—HYrLya—FL YT Ry —A~T7 v FEEEES.

(g0 RIOKR—F:
Remote 1/0(Type-A) DB TH Y, HEMME <~ A4 ., #EEMAERRZ2 A L — TR L
B VAL JCHRE LI FHREERET — 5 & 1 0B DA L—T{ KT 7 A /il TR
2D, TARAE—ROT -7 THEAIL, 2.1 msec(d76 Hz) TH D, AL —TROTFuasH
& (DAC) OEIEREME T /AN (ADC) OF -4 %16y hORRBET

Gete,
3-2 BLH—
AR OR— FOANE R DESHE, MBS 2oy —8) & LA, RO4EERD S,

(@ VIyrARSLYF:
BAFIDFRMEEZMOE DAL v FROF—3—hF~UVA, WAL vF, Xy o7 7
NA—T ARBEMOEDARAL v FHEE NI,

(b) P L C(Programmable Logic Controller. I —4# L) :
Fig.5 & Fig. 6 (IR L OZ. 2EDPLCEFEHTS, 168K Vv bRAL v FDE
BELGV,12V,24 V)& 1/ OR— FOEBHEEG V,24 V) D LSAAbEDDICHEA
75, BFLORIBLZDO1FEOPLCTHENTWS, 28K, o—F Vo a—
FTHHPBATeF ¥ v T LN BOE Y MR (LA -S4 F Y - 2—FK) #BCD
N D DICHERT S,

(c) v—# Uz a—& (HxHEh)
¥y o PO EE GRS - OIERT 5, (ifZRd 10y MEOE@IX, 7
LA A4 F Y «a— K] THAEND, FvA -4 F) - a--Ft, =oa—&D5 4
A7 BEEEPIZE Yy b e 27— EBTOHMT, a—F Vzra-FTiRELEbhd
ETHD,

(d) V=72l —I
Fx v FEMMAOMEEZAMDI2DIEHT D, a—F Vo a—FIIHRTY =T Ry
—NAOISEHIRL, ARV BELEY, LoT, Y7 Mo =2TTld, YU=T A5 —AD
HMEELEA LT D, n--FVxra—Hig, T FE0OREEEZHEST SR, —HD
=T A=k, BOSHHETXY X v 7 LMD 2 BRSNS, 2O ik #
I EDHOEFREDERMEZEHDDL L TH D,



JAERI-Tech 99-082

3-3 ¥ v TEE L HBFENHE—

vy THENCIE, 179VAT0.72 BEEHLT 2/ NV AE—F 2FoT0D, YT U xT
WCKLELRDE— IO/ T A —F X, i/ IV AFAE L — b (pulse/sec) . A/ SV A %4
L— k(pulse/sec) , 7V AFA L— b DR (microsec) TH D, T H 3DD/8F A—F 1T,
TS AERETREEIND, ToVal--FDOEIEP, T/ AR EREL TRFTA—H
RERETHILIEEAETH D,

. TAREEENZ L. BE FMUIOBARSIFIC 2 B0BRE T L—IMHEDACH—RE--F%
T 5, 179V AT 18 EZ T D, ¥y v 7B LRILLIC, Y7 by =T THEL
RDE—FIWED/NT A — 51X, Fxd/ OV AFEAE L — b (pulse/sec) . BAR L AEEAL— k
(pulse/sec), 7SIV ARA L— FDE(LR (microsec) THh B, /3NTF A —FITT /31 AT TR
ENTEY, ToVab—-FHEEPIINRT A EFIAETH D, EMT L%, (S
DAZ BRIz 20T,

3-4 B HER

K7 al—2 T, EFE—ALDCOD (Closed Orbit Distortion) Z#iET A7HIT.
1 OBDOMIEEREA (xHFME y HAT, 5x) ZHE-Tn3, BRI ASAR—FRTHY, K
RO NEHHEL 15.0 A(-15.0 A) . BKRBEEMIL 10.0 V(-10.0 V) TH 5, BIRDOLH LA BEE
il (0.0 A DFEIKENS 15.0 A ZFET H E TOBFR) L. 5 msec THD, RIOTRF—FD
LYAZ— (1 6Ky R ICRESN-ERMEL., 7% EHER 2. 1 nsec (476 Hz) TERM
DA V—TR~EEND, T EBHEAY 2. Imsec X, 1 OBDFHEERAAERZE 718
BOETH Y, BEROEDBIVIZ OEFEMIEL 25, BRAIX 16y hOHETRET
B0, 15.0 A FX OxFFFF(65535). 0.0 A i% 0x8000(32768) . % L T-15.0 A it 0x0000(0) i 5t
WY D, BHMEZ 16y FOLVIRZ—ICRET D EEDERRER THEL, 0.0A 1% 0x8000 &
Ox7FFF OHPEIZH7-25, L L., RIO(Type-A) DMFERZEL, 7 NVA T — Tkt LT +0.005% T
HDTHIZ, AT M65535 DFWEHTEI I 7Y MDD XUk, BT E A CBBEICR O,
LT, T2 CREREETALO0.0 A X 0x8000(32768) IZkHGT D HDERD D,
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4. V7 hUuxT O3

4-1 SVOC v FELEM, EMA

SPring-8 MMM L B — LT A L OFIEFRTIX, [SVOC 2w K& EMIZ L 58I 5 A3
BEREANTWA, SVOC &L, FHIXHEREFED Subject, Verb, Object, Complement MEHILT
A EGHOET SPring- 8 ME DA TH Y LoV --RT 0Tz L—FDfilHExHRE 14
ELEV] EERCESTLavY FERT, flE, BOAE @BEOX ¥ v 72D 20, o
Wit b HEXDOMMECE Z /W E X2, (a)s/get/bl_i1d23_gap/position .
(b)s/put/bl_id23_phase/32.0mm &\ ) a2 FZEE--L + 2--F—UOGU 1 SaRKnHRHST
BHo BEN SVOC ==y Fik., PR HIEENCEMED OMS Message Server) & A S (Access
Server) £\ ) o~y FEHY--N--FuvA%/ LT, LANXY N8B THEOVM
E il BE#E M 5N5, ~HDEM(Equipment Manager) &1k, Y7 M7 =7 (73— K)
DEFFTHD L L BIC, FRECPUHET IREY —/1— - 7ot XDLAKTLH D, D
EMiL, SVOC o~ FOREFERTH D, (Fig. 7 2BH) |

GUIDBLIXFHE NI T —FRITURLNTE SVOC a~v> Fik, EM7rERICL->TA
AR LB EZ NS, Thbh, /84 R « RTAN—FIFOHTZODOBEBAP |
(Application Program Interface )&~ T, #EEI /OKR— K277 AT HHHMAIT -
T3, LB THB E, put DEEEMIE, T34 R« R"TA—Z & AP I ~EL, #HiZ get
DOEEX, APIRHATI /JOR—FOYy MltFREZIRY AL, AP I OFFTHLABELLAT
bihvd & EMIZHEGE lok) #a~v FORGEIL~ET, AP I OFCH LAKKAR ST, (fail)
2T, E£77, FIAHE 1123.0mm) &V ) Fy v THEMEDE v MEBROBAIZHE, EMIZZOR
VEZ XFHITa~vr ROREL~RT.

SPring-8 ® & o 22 MEMRBAORMICH VT, HHRIIG T 2RI, FMEKTH D, OF
0. HIEOMRE R DBMIZHERD Y, B4« 2P - BRREN ST EZRDTL D, L
b, BBRARETLEDOT IV r—al « Tal T hDBMRT /N, R« RTA—FDEH
RS TERTRER SR, T LI LEHAMRIL L 72 o Tt A 7= D b a3 Tsvoc
avy REEMIZE ARG THDH, HHY rrodsh. ZoFCl-> TRART 7Y
r—ay e Tad T ARSI TOGRFET, BEHIEO 1 MOBEE (MY LK o6
EEMMOOEIVBEL-WE NS 2--H - DBERBE oMT 2T, EMA (Equipment
Manager Agent) & FEIEAL 2 I — S « ot ROELANEEN- LD THhDH, EMIZFERE
FR-EDL7-0IC, EMAR., EM®O -7 ut & (child process) & L CUNIX AT L)L D
fork & exec TEREINDHMAIZE> TS (Fig. 8 #BM])
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SVOC = FE EM (EMA) (Z X5k, LUFOHERH 5,

(a) F7-/oHIEMEEL. MIBLUCBMTE | RELBEIINRTX 5,

(b) A EMEOBHEDO - Py =71, BHICRY &2 Tx 3,

(c) EMiZ. HAatBMAH%LNTL % SVOC I+ > K& FHHT TREY 5751 C. EMNES
TRITESN/Z SVOC 2> FEBZIFFHTCTRET 5 28T S, ZDhE—, SVC a~
Y FOBBERH L EFEENR D,

(d) 80 iR UMAZET SHEBEIL. EMAL WD ot x4 (BEE) CHMNYSES - ERT
&5,

() EM7uEANDH A b+ AL vF L7, OSIHEED 2 ENTE B,

AFEFZDY 7 by =T, £ 0t R ThHS EME AN HEE %252 - EHA S+ 2
EMATHERINS,

4-2 V7 by =T ORFEFENE

EME EMAR, EEOEHZNV—TDTIZL>THELZ LD TH D, LLFICEME EMADE
1Tz PSR 235 £ Tl &R T,

(a) FIHIFRAN— R =T LA« 2P~ DERZSHT LT, $IEHZERE &0 [HEEE)
IR 5,

(b) BifkBifEZ SVOCa~v FOBRTXRETS, AHMEZTIE, 6 7TMHOSVOCawr K
NHs,

() &ESVOCavwryFiZxdlL, a<r FEEMTETT 3D LELRLT A Y r— g
IO TILRETNARE BEAED [ TR RFA—F (BEA) 2EETS.
1 DD7 /31 AR EK (configuration table)iZE &5,

(d) 77V r—varTassne~ys—- - 774 VEED, (CEECTHETS)

() #i EEREA OMBET — 7 V21D, (Rild, ¥ I —ERETEW)

(£) A2 77 A NVEHED, 22T, tellemwx (BT 2 NHEMOE(T2-F) & cma_rtx (B
k72 FHEMA®DOFEI T a—K) %{E5,

(g) BIGOHIEHG B (RR M - 1d23rt) [2a s A LT, tellemk& VN, £TO SVOC 3
YFEEREL, TrVa b--FEEEBEORRRARE LTS, FEANoEERZENRT S0
2, get/bl_id23_... 2= FORVEZHR L THH, put/bl_id23_... 21745 L9
EE CHRBREHED B,

(h) F—F_-2H{DT T — MEEEET S,

(i) rpc_emx (EMOEITa—F) & ema_rtx (EMA®E{Fa--F) | pe_po maink (poller—
collector ®FEfT7a—FR) 25, “hbik, RPCEATH S,

(J) Fetic, SVOC <> F&2GU LIZEEMHT T, EMEEMADBRITR T 5,



JAERI-Tech 99-082

4-3 PBARREE

TS AERRBHE LB o= 0KIE, THVr—var - IasSnnpa—57F4 0 0ThHh5,
2THSVOC a<> RIZHRIGE L7077 ARKNEIZR D, SPring-8 iX. 1/ 5 ABRERO
UINIX 77 A e —R—%F-oTEY, ZNIREGO WE HBEEHOFEITa— FE2EL7-00
REEI M- TWD (Fig.9 28M) , kil NA—TDY 7 by =73 ISVoC a<w K&
EM] LWL THREINSZDIC, 7N —7HMTHAET I EDOTE IEBHES 75
UNEEEREN TS, KHHZOEME EMADOBR CILA4E/2BR Y . SPring-8 OFE%ES
75V ERY AT,

4-4 SVOCawy REF/NS AR

SVOC == Rk, 1 o081 0 1 >08EE (BAEE) 20 Hd -0k Thsd, #
ZHEL T1 0O BDOMEEBRAIC 3.0 %, RFHCH L2V O SVOC 2= Fid, RD L 912725,
K9k, a~ K Iset/bl_id23_st_h_1/3.0A) #1795, 2~ FitFiE(subject) TIHE S
X CH B, TEEIIMS (Message Server) 72 R CHBMITEBMEINAREVIZR>TNS,
HHYEE'b1_1d23_st_h_1"E, TE—ASA v - TA—T BN 2 IFBOHARK, ET—2o%
AKEHwAF v 757200 1 FAOHEBREA 2E% TS5, Wic, 2FH L 3FKA. 4%A.
S5HEHOAKELMZHREL. MULIICEAFTAIGLRET D, TOKIZ, Tput/bl_1d23_st/exec
ZRITLTL O BOMEERAZRIFHIRIET 5, DX 912, SVOC I~ Nk 1 SO HifkEh{E
ERTHOTHY . ZHERO v FEERMCREOH U3, SHLGEE2ERT S 2 L
BETHD, BRATAZEDOLHIICHBELI-VMHTavy FOEEBIIRZ2DLOER, K
R TIE6 7D~ K& Y L7~

—J . T/5 AR (configuration table) iX, &£T®d SVOC 3~ > K& —EDKF T~/
YFIWVRD 774N, DFEYEMEEMARa<Y REERT DD 77 A L ThH5D, E
MiZ. 512D SNOC a2 REFITI-To b & T34 AKX EZBB LT, a~vr F&#ET
TR BEERDT 7 ) r—ay 70l 84T 7 2ALRITAIERLRVTF N, 2
. T ADEBERME (T A—F) ZOEREHES,

E/2. 120D SVOC a< 2 FTIHEEDOT A AENFOHT L TES, #Hil2iE, ¥vv 7
Erghb . 3 HBHENC, get/bl_id23_gap/position ZHITLTH¥ ¥ v Mz #HEL =W ET 5, EM
HET, V=T A5 =il v FEnid b, RIZ, Fx v TE2FERAR-T, v FE2AT, Z0
XD, TvFENTDHIDEX Yy v TGO OD2EBDT N ANRT IV AENS, ¥v
vy 7R E ERUWIARA. TRWARH D 3 2D ) =7 R — - T B7-H12, £v v THIL.

1 /OR—FOMF ¥ XNVBRICHRETINEVIFBRILECR-TL B, ZOF ¥ RAFSIE,
EMANEENDRET/NSL RADNRT A—F L LT, T8 AR DREN 5,
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4-5 EM7atA

EMit, —HOT7 AU — gy -Fualsn% (EM7L—A] LHEENEY 7 7T -
F 7= MIMBAAT L EICHE LR ZEITa— FTCh D, ZOFITa— FET/31( Ak
KEET — 7N LT, FEEFER (KA b4 id23rt) TEITLAEREER. £ERENSCPU
v AEZEMAatRE N,

Fig. 10 \IZ" 4 & 912, EMEfTa— RiZiE, (@) tellemk EFEINDT A PHDEME, (b)
FPED SVOC 1+ > % R P C (Remote Procedure Call)fERM CRiF{HiFHZ LD TE S rpc_emk
D 2N H D, EMBFD THIE E23 B0 W ITEGE &S D & 91 tellemx % FVT SVOC
avw L FETAPLTHSEVIFHEIZRSTWL, 2TOSVOC a~vy FRTFEERBY DRV il
PRI, IROAT v 7D rpe_emk IEHEWRZEINTINBITTTHSD, INIX 77 A /P —
SN— R & tellewk 1X id23rt DF 4 L7 b Y /prj/bin/id23rt/test/ ~a&— LT, &E
TTBENTESL, BIF4 L2 bUICHE, tellemk DOz, 731 ZEKREK L ET —7 41
ab— LCEMRTNIERLRV, EMAIROSDWTHEH#ERT 28, EMA (ema_rt¥) $ Z D
tellemk ERICF 4 L7 BUICIE—LTEBNTEITT D, id23rt a2 Y—/VBEDOT 27 |k
17T tellemk & F—A i, EMIZHBIWIZ T /N1 ARERK & T — T V& 35E#-A . B
B OG5, PR EROHEB L O EMA ot Rk, 2 Y —/LVEHIZ SVOC
A ROASATERR L, SVOC a~<> FEZTFHTONDIBMEICAD, KT, a2 FAA
{TTexit &F¥—A 93U, EMITHERMIZKTAELZED S,

—%. EBEOEMTH 5 rpc_em (LT, ZTHEHEAIN—FIZ Lo TERT =7k
BB TVD, 1d28rt 27— b L L& BWVIFEE (VA DB EEZET)
NEIHENEEXICTH, EMIZEF Y- LOERREFEEZ 5252 L2, FETDRIDT
v IRETCUIEHEAEE 2 K795, Thbb, EMIZE Y b« AF— RRAHETH D, Zh
iX. RIODvREZ—H— K 7— MFRWIMEEROLURIOMBEEREZHE A T 5728 T

BB,
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46 EMAZwrk2X

EMAE, BECR_ZZEMZ L—A LN, Y7 b7 « 707 b-—-hF TEMAY L—A]
DO ERTH DB em_ema_loop_sequence.c # W AFZ <A XL THELEITa— FTH5, E
MAFE Ta-- Fik, EMEITa—FERILT 4 L7 PV RLTEITT DD TH S, Fig. 11
IRTEIIC. EMAZORERZEMZ 02D [FFatvR) THEINnH, EMAZaEAD
PIHHEDRS TV, EMOYIHE E —&d 5, BHOENE, SVOC v FEZTH T 5729
DFER--FOBENNIH D, B ot AOEMEK, BLZ@R~<7~L 9512, RPCEHTSVOC 21wy
FEZFHT 228, F7READEMAIE, Avt—Y - Fa—2 N LTHTOEREET 5,

1-25DOCPUII., EMEEMA, %L T PollerCollector (SPring-8 @7 — ¥ INER 7/
TR) D3ODT AR ARKET D20, 1Tt ART = SRED L X, T nE
R TFIRIR D LD, LrL, OS2 DT 0V AENHER 525 Z LV CE T, SPring-8
DFERETH., EMOBEEZELELTEBY, 10 BOMBET SVOC 2w FE2ETT5
PollerCollector BB LTH D, LoT, EMOZ =B, 70 X LCPUICH
AT DRHUIEN T L2505, EMAC P UBERZ #44 100058,14°5 2 &1, 10 SRR T
H#5 Poller—Collector DIFATHERIL (get/... /... FITDOFEITTH D0 D) D THEV -,
Poller—Collector IFEM Y ¥ R (ZHEEEL 52 A7 LITEETH S,

Tit. EMAIRESEAH DD, EMARLA, H O UHRE - AN 8E2 27>
TEATHDZOIZ, EMARFETHDEE, B2 RO EMIFHEIREICH S Z L2350,
b LEMADT =0 ZVRETEMBEEB SN HE. EMAY o AL EMOAMEEL T
5EEALNDN. EMEEMATZ L—LADFEEL, 29 L-ERER BT S L ) ICi#itsh
Thd, Tbb, EMABRCPUBRZHBL TSR (BWXIE, AT - 3L sleep
EREOM L7 L&) (2. EME Poller—Collector i@ KN H{IMAIT 2> TV D (Fig. 12 %
BH) , EBE, EMAT &R L5 S HEENC 3V T BEEH o ELEBIR S
o7z, (BRI D5, 0. 1%L F &) KEBREERIZ/ D)

EMAZrt AL, EM7ataANnNT =0 7RE (tellemx THEIT) D& &, HITRT—
DSVOC v NTHERRE/RT A— 23, &8, 21k, HRENTE 5,

(a) put/bl_id23 pattern/create
ZO SVOC = Nk, EMIZFHLEMA (7ot R) OAEREZEKRTS, EMiE, 5%
A AR L THRESNZATIOEMA (B : "ema_rt”) #4589 5,

(b) put/bl_id23 pattern_phase/32.0mm —32. Omm
Zhit. (BB OB R ET A0 a vy N Chbd, Z O Tk THIZED=32.0
mm D H ) HOMME D = -32.0 mm OB THEAIEE T E VD EKRIZA
5, "32.0mm_-32. Omm” (BT & HAIOMIL, AR L, 220D/ A—F %, T U &3
TKEID) WV IFRE T, BEATIIMHZED = 32.0 mm DIRETE X 4hd 5,
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W, "-32. 0mm_32. Omm” & V9 ZRE Tk, BIXENABZD = -32.0 mm DIREETEEE D, (i
MZE D k. -120.0 mm 205 120.0 mm OFEATHIIE, EFEOEBEL» R ETX
%o "32.0mm_~43.0mm” & V) B ANHEZRET D ELA[RETH D,

(c) put/bl_id23 pattern_hold/200msec_200msec
L, HERENICFRIT D 7 T v M (hold-time (T & o TREA SIS ERHITIE 1T 2 52
57) BRETDEHDa<wy FTHD, BT (200) & BT (msec) DRENZ, EEITANZ W,
20MNTA=Z DML, T ¥ —"—TEY)5, 1EHD 200msec 1%, LD (b) ZHi
&5 LD =32.0 mm DBEAFULEIZIIT DIREFFRER], 2 % B D 200msec X, D = -32.0 mm @
N CTORFFIFICH B, hold-time L. 200 msec LA L7226, {LEDBEME LR ETX
5, "200msec_1300msec” & W) R HRFIFHIZRETH L HARETH D,

(d) put/bl_id23 pattern/start
03wy N, (EEE AT S, BUEOEMATIL, kil 0 ik LIEEGT 20000 (19
1 1HFOBFENI YS9 2) ICRELTH DM, Y—R2a—F (em_ema_loop_sequence. c)
TR L TIEBE OBV IR LEZERETE D,

(e) put/bl_id23_pattern/stop
(HEE S5, BAMNOE XL, 1EEL—7 (1EH) okby CiEikT 5,
put/bl_id23 pattern/start Z BERITIIIL. B2 BBHACE 5, £/~ ZOEIHIREE
TiR, (ARE L REFRFH 2 R ET D 2 L BR[EETH 5,

(f) put/bl _id23 pattern/destroy
EMA #1495, put/bl_id23 pattern/create TEMA®HE. A1 57 LN TX 5,

(g) get/bl _id23 pattern/status
EMA 70t ZOREE D72 DIZRITT D, Appendix ] TRT LT, EMAI 42D
¥E (inactive, not-ready, ready, active) ZFfD., “inactive’td. EMAMNE-E XN
TRV EDOKEEFR L, "not-ready’tt. EMA®DARRE. (M17 (phase-shift, D) & {#&HF
W (hold—time) B E/ZREI N TRV EDIREA T, —Ji. “ready’ ITHHE & (REFEF
Pl LE E W 7~ C. MARBAE) % BRSA (start) TE DIKEEIRT, BZIZ, “active’ X, NAHBKE)
TOKEE TS, ZORET, (EEOBIICNAREB 242 1t (stop) T5 Z L ILARETH B,
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(h) get/bl_id23_pattern_phase/position
(IHRAEDOREMEZMDIDICRITT D, RYEIE, 32.0mm_-32.0mm (B1) , {(TARZEDSE725%
BENTRWE, BFE fail”"d3i& - TL %,

(i) get/bl_id23 pattern hold/time
PRFEFER] (hold-time) DFREMAE M D7 WIZRITT 5, R Y fliik. 200msec_200msec (F) |
REFREIN E R EIN TRV E, "fail” ik~ TL 5,

(EAHERBY . b FOBASIOBFIC L > TRET BN ERBEAL,. v v TD/hENWE X2
RRERD, ZOEIREROINPRETD “Xx v TN OFEOL & T, BWVEABONAE
B (BAIE. 2 sec (0.5 Hz) DD R LiESR) 2FEhd 5 &, Hx OBABEREDEER/L ML
BRI CRBE AR L, BEORE . MHEBPICRL bR Z 2 d, R R
Noe, BOBEDOKE T TEEF ¥ o N—BREBRF A—TRZTH I EiF#ET O, 2
T, BAEER NV FOFmEMET &) BT, BRXEEBRNUIAFTRY . BVIREEH
(hold-time) Z3%iE L, RWVEIONHIBEREI A Fitid 218LE L,

EMAZ ot ADOAE L, % ecm_ema_loop_sequence. ¢ (Appendix I @Y — R 32— K% %M)
WCHZAENTH D SVOC a2~ FEMEFICEITL, BEORBICEEL- O E-ROI~EY . =
DN—T Ty FVAIZBYIRT ZLZHD, ZhbHDSVOC 2w Rk, EMAY L—ANTH
RENZFFNN EN D, (AEEEE T, 70 Y2 L—Z BRI AEREDNSERNE~ FLTEMND
H~EEAYCEI DX N5 Z &0 em_ema_loop_sequence. ¢ Tl BEA DL & %574 T
b YH—{EE] #38V0C 2w FTRFEN TS, {74 b Y H—1E454%, Fig 13 ([TR3HM
AT, FTEEM FEBN) 20Xy —TAERTIN nkEDOE—LT7 1 AI~ESh, K
HAERTHHEND,
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5. EYERERR

5-1 ¥y v FE#EN

¥y v THEAHRT 57D, (TAEE 0.0mm IZEE L. ¥¥ w7 36.0mm (/ME) 225
300. Omm (e AAE) ~Bh2s L7z, BREREIL. K70 Ch s, BEITMOEEIIHKIBE—ETHDHH,
BN AARH I — B OEEICRET 2 F OME S, LRSS L F L L— TR S h
B, SOVRE— S OERGEEE L ME L ML 7/ ABRE TRETE 2, Fig MITRT LD
2. 1 OBRDOMEERA ORBEEINIL, 24msec (42Hz) TH D, ZOREMIE. ¥v v/ LAAEESE
Ao D Y =T AL — VDT v F - Frnb A7 E TONERB RS, v v EE
M. BHRET — T A O RIREE R A AR S DIV SN G, ¥y v 7 EAHENREMICERY A
ENEBHA S 1 0 BROFMETERA Z FKFIZEMET 5 £ TOREIIL 16msec TH B,

5-2  (CAHE®ES

(BB ARERT 572010, F¥ v 7% 300.0mn (ZEE L. ALAEZEZ-100. 0mm 225 100. Omm
~END LT, BRENOBMEERC ., AP —EOEEICEET A CMmEIN D, LRI,
MEER U L— FCHEEND, ACH—RE—F OEEEEE & ME L — ML, 77351 ARERS#E
TRETE B, Fig 15 & Fig. 16 IRT X 210, (T4AEE. 1 0 BOMIEERA ORBEAMIIX,
24msec (42Hz) TH D, ZOEMIL., ¥ ¥ v T EMHBEZHOLTZOD ) =T Ay —NDT7 v F « &
UMb A7 ETORBBIRCRE S, ¥¥ v 7 EOEER. BT — 7 5 b RIBEER % Fi B
HEOICHWONDG, ¥x v FEMHEENEMICERYATZBENNL 1 0 AOMIEERS %A
FFIZhRE 3 5 F CORFEINE 16msec T B,

— ik, JASBNAREEN R OBAFIT 0 K LRA — A= a— FRERT 572D, ACH
—RE—HFDNRTRA-FEEZDRABRLFER L, JFRELERTA—FT, &G SVARE L
— b (pulse/sec) . A/ SNV A FEA L— K (pulse/sec) &7V AFA L — MDOE(LE (microsec)
Th5bH, BEAVOBE ZHADITHE., V=T - R7riait—4F EHS5KQ) ZBAFIZERY
I T, T PHN eV TF A —F THPUEZBIE L7z, #HILFig 17 TRTE DIZ, A—r3—
Ta-- b, BOE(ET 510 0.8mm (F—RAA) NOREEIZ0. 1lm (F—AB) UTFEoTz,
O AR S

5-3 Fy v 7 ENHOERNTEAMR D Rk

AT 0P alb—F Tk, BRICIR <72 E918, ¥ v 7 LHONEZFHARD /2D ) =T A
r—ptnua—F)rra—-FEFoTND,

U =7 A4 —uix & 5 % BCD (BN :mm) THHA L, Z DFAEZ EHEVME 7 /31 X (ttldio_0)
~EELTWSE, —H, a—FVxzra—¥Fik EEESVA A FY - a—-FTCHATIE
WIZ, ETERRBRPLCTT LA « /1 FY « 2— FZBCD (BZ : mm) (CEM LT, BCD &2V
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ME 7734 2(di 00 ~¥E LTS, U=T A7 — A OFEAR 0 EER, T v FESOMEL
JA# (U % o Z{frk, 25 microsec) TRED, ~SiDo-—F YT a—FOFEPRY EE L. P
LCOAK¥> « 54 5 (N4 B 7L, Wmsec) TREY | IEEPEE Y =7 27—k 1/
1000THD, 29 LBENDL, EMEEMATH, ¥v v /MO EEEETY
U LRGSR BRVEDIC, ) aT R LD MERESTND, & Yo a—s
DFMEL, FHIEIRIBIZIT B U =7 Ry VM L DT> TV 5,

LrL, X v 7 LATAHOBEPICEIT D ) =7 A7 —VGEMEDORAEDBSVETH S, V=T
AT = NDEES TV T TR ONDFHIMEL M2 T = F I L TR & (AHEES) & fi
BEROMBEZ RO D Z LB TERVEDTHL, £ 2T, HLWP LC (Wi FAM3,
AFx o FA AL Imsec) ZBMEALT, n-HJxzra—FDHihEE (LA« a—§k)
EX oy o T LMD IBAIRIC IS 5 £ ) W2 o7 20 BRI, —IEIC 1960
HOX v o7 ETMOBMEE Y 2 N IA D ERTE D, S5 CH. iR
DN Z A 100 Hz TRIET 212k, RO Y v ¥ — 2 FRNCH T B8R H 5,
T A VHIN e e VF X —F Keithley-2001 TEILZIE LAEE, Fig. 18 TR L D40, difss
— A H1000 ORI NT, Py F—iFE 1 %UNTH D Z & bR L7z

RCAIBEBT, 0 — 5 U 3= S OUNIES (VLA -3 F) %o TR SIORARDALR
ETRCTEAIRD ABE TR LT Fig 198, AL = 320 (LAUAZIR = 16.0 o, FY
fiAH =-16. 0 mm) &#R YR LJAM = 3.7 sec DR THM L 7-ATABEB & X% ¥ >+ & A A | msec
DP L CTHAB-T-RBIERETH D, AF ¥ » F4 A Imsec DEHEP L CElioTW5 &1L
WA REEDOX ¥ v S LA T, SV RE-F E ACH—RE—F & b EEEEEAE
FIC, ¥ v T RO E 100Hz THL 7 ) v /452 LIIRETH S, 7= CHIE. %
DRI L LT, 08 U o2 a—F OHAEBITEEE 100 e DHITS v F 250 b5 &
5. 159 FUllk] OEAZBRILTND. T FRBEEE -7 ¥ ¥ v 7 b {ROBIZA IR Y
ARBIZOVTH, HRBET S TFETH D,
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6. & &

HilHF Y 7 b7 = 7 H3 SPring-8 @ SVOC 1= > Nl RUICEB L= b D &R o 7= Dk, Epk
1O 2H LRUTH -7, WMAOTFRHIZIE, E—AFA4BL23SUNDIIvra=rT,
Xy v 7%60.0 mm{ZE@E L, AIHZ 0.0 mm (ACEEBE) , 32.0mn (MHEX) &2 T, 7
2y by MUTHHEOVBIIICERIh Uiz, il 7 b7 =7 EMZ BRI 288 T, ek
T N -T B - DT A S N T DIREEZ TR B EME Poller—-Collector & O
HCRAET DT A RO AVORE, R 1 ODESORMIE, SVOC 2+ FOFRFENH L &
WA RO TE 2, FO%, HIHZ A — T OHIROEF SRR S, T A-F %
L2 TEM%Z b L C& 7o, (HREEE) & 4EERA ORI A R & 8 TR % & 5 7= Dl
F O, VARFE PSR T ARGHI DA -3~ 2 — FOIEML, A — I —ADTERREE (i
HRICERTHED) O a— PLC (No.1 & No.2) —4 U AHERDOLE a— K&
Y—DBUEORF L Vo 7B LT, AHRO OO 3 2 & DTE HHEDRAEZR
iz, DL 1 OOEMBETT /A 2% 2L EESDOME, £ZEMYIalL—4 %
fFroCTY—Aa— FEHRILTF NNy 74572008 E,. SRAMI MByte) & DRAM(128
MByte) (Z L5 JHEEDEANEL M Lz, TLUTEFR 1 1F5 A JKEY 7 Y27 EM
AZBRE L. 7Y ab—F OREKOFETH DBV AREB O ZEIZ k2h L7z,

TR L L9 HBIE, AHIERIZLL FOSEEFFOREICE - T D,

(@) F¥ v 736.0 mmAD 300.0 mm £ TOBBEHERNIL. K75,

(b) (AREFBIREOBELAFIDOI VR LA — 3~ 2 M, 0.1 mm 8L F,

(c) ¥ v v 7EE) & (T HEEE D O EERA OFNERAEIL. 24 msec (42 Hz),

(d) EASNLHEB ORI DT Y XEET, 0.1% LT,

() T _THMEERG (108) 1%, 77 AMRETEX 5.

() EEOHIAK, EMZ ot RidARy b« AF— M TEH ENRB,

(g) #CHBRED DIMBETIL, (AR TIZZ A ARZ /& TRETE D, T4 TH N~
NF A —5 Keithley-2001 Z RV 7= 58 OBEREE, A1 42652,

(h) v v 7& LAHME. FAAEMEE, e—2)xzra—Fns s« a—-FHA#BCD
~EBLUT, BWICHAND Z &N TE D, BRERRP LC (FAM3) ZHVWEHE0ORE
HEE, BK496 04,

(i) FAHL (Fy o 78, BN HEE. TRORE) 13, 92— A EM (tellem®) Z2{f-T
AEICERCE 5,
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& &

AR Y 7 b =T ORBIZH > TERKLZW I E2 W=7 SPring-8 MESSHIE 7 N —
FeE AT U HHE N T ORI HEER LTS,

BE MK

1) S. Sasaki, K. Miyata, and T. Takada: Jpn. J. Appl. Phys., Vol.31, L1794(1992)

2) ABRmE, ExAKE BEKTE, EHRE—  JAERI-M 93-156, “FAIRERALT ¥ = b
— & DREHT” (1993)

3) H. Kobayashi, S. Sasaki, T. Shimada, M. Takao, A. Yokoya and Y. Miyahara, “Design of
Variable Polarizing Undulator (APPLE Type) for SX Beamline in the SPring-8,
Proceedings of the Fifth European Particle Accelerator Conference (EPAC-96,
Barcelona), Vol. 3, June (1996).

4) BB A ARKER. BHEAE, R, BT, BE—: JAERI-Tech 96-013
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5) Y. Teraoka, SPring-8 Annual Report 1997 (1997).
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a Variably Polarizing Undulator”’, Journal of Synchrotron Radiation (1998) Vol. 5,
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7 TEEY Ry 7 by = TakE g (V2.0) 5 L 1995 4210 B, SPring-8 &4 U » Ui

BT N—TRAT,

8) &MY 7MY 7 br =7 &R (CHafR. V1.8) J . 1996 422 H. SPring-8
ERY TS N TR

9) TEquipment Manager BF~==7/V (F3.2/K) 1 . 199748 H, SPring-8 YU » /il

"I N—TFAT,

10) Y. Hiramatsu, T. Shimada, T. Bizen, and Y. Miyahara, “Design Status of a Double Array
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12) Y. Hiramatsu, T. Shimada, and Y. Miyahara, “Dynamic Measurement of Magnet Array Phase
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array 2 downstream
T
i array 1 | 1 2
o |
o
c
-]
E electron ®
b array 3
2 4
& T .
: array 4 4 3
upstream phase—shift
<=x C.___D
Fig. 1 Gap-distance and Phase-shift of the Magnet Arrays
VME modules o
analog i o
CPU board ]“* ' P fopm P :
Lo : / pulse \J 1
B 1 [ - ” e gap array |
» ; ‘motor{’/‘ S
ADC board | pulses -
P | . - R
- i pulses - / SeI’VOJ i
PTG board e e \motors phase arrway
dlsplay
D! board T 7
oard - by -
. BCD. codei PLC || Gray code i rotary i
o ,,,*7__}; ] no.2 | encoders |
TTLDI board 1«»599 code ,-...J___B e
| l B A linear
—_— —— —— S — ’-
| stat [ ' T > scales e
Di board ol :a us 1 inter lock | . | emer gency
] | display | |  buttons
L ’ : Climit
DO board ‘ o [ | switches ]
— - <~ I ‘ :
ey ——{ ion pump |
TTLDIO board ! | o ! - 7::7,‘#
e ! La.arm [steer ing jnaigﬁngtisﬁ)
R10 board R ﬂ;;e;r|ng magnet \
et L | power supplles
DI boapd & - ———status [ ion gauge |
| ~status—— - -~ vacuun gauge |

Fig. 2 Schematic of Control System
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Fig. 10 Execution Environment at “id23rt” Control Computer
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Appendix C:

JAERI-Tech 99-082

Flowchart of Automation to get Reference

Position (for Gap, Upper-phase and Lower—phase)

remote —> local
(MYExD)
gapFopen A~
| P
FATOLECL
Hd

DB, ORI
put/bl_id23 gap/initial

count = 0

read first position
gap (0]

No

A

-—{move —-2.0 mm(closing gap)

sleep (3)
4

move 1.8 mm{opening gap)

sleep (1)

--»lmove 1 pulse by 1 pulse

us leep (5000)

r

read status to find
reference

reference Ok ?

sleep(3)

read second reference
count += 1

Yes

gap[count]

(gap[count] - gaplcount-1])

< 5 micron ??

——p{repetition = 0

No

repetition += 1

Yes
repetition < 3

preset linear—scaie and
rotary—-encoder




JAERI-Tech 99-082

remote —> local

(GYEZB) »move 5.0 mm(plus HRIN)
sleep(3)
phase Zminus’ move —4.8 mm
RAENT (minus A m~)
sleep (1)
y
%nw&){ﬁéﬁf¢> ——pimove 1 puise by 1 pulse
us leep (5000)
4
oM BE, avTv KiZ. read status to find
put/bl_id23_phase_upper/initial reference
count = 0
read first position - s
phase [0]

reference Ok ?

Yes sleep (3)

A 4

read second reference

count += 1
No count > 50
Yes
phase [count] m
No

(phase[count] - phaselcount-1])
< 50 micron ??

repetition += 1 }|-——-

—————prepetition = 0 }—— »

repetition < 3

!

preset |

rotary—encoder

inear—-scale and
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(DVEZD)

<remote -> local — —— »lmove 5.0 mm(plusHH~)

phase Zminus 4
IDES 7%

FRETOEIETLE
3

IHhoBE. avUFRE. -
put/bl_id23_phase lower/initial

count = 0
read first position
phase [0]

sleep (3)
y
move -4.8 mm

(minus A@EIA)

sleep (1)
y

—-——plimove 1 pulse by 1 pulse

us leep (5000)

y
read status to find
reference

reference Ok ?

Yes steep(3)

read second reference

l

phase [count]

< 50 micron ??

(phase [count] - phase[count-1])

repetition += 1

count += 1
No
count > 50
Yes
No

repetition =

repetition < 3

Nol

preset |linear—-scale and
rotary—encoder
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Xy v 7ORAHL

(1) &1 C, remote 5 local ~HIVEZX %

(2) ¥v w7 &Ad—7 2 L0, reference point check 75F%KT 7 5 3RET 4 2 b#fH)
TX v v 7REZ DD MY, 7 o HRBEEOZ &

(3) EaxAELT, 5 mBERY RUHEL ] OBILTERVRT HKRES &K
IMEDZEDN, 10I 70 AR ETCRIERTZ .

(4) V=T Ar—noOFg%xty % 77Uty ME: 304 565 mn

(5) m—¥)xra—SORakty ML 7Yy ME : 301565

upper_phase fTAHDFEAH L

(1) upper_phase &~ A XA ~B L7236, reference point check
DSERET 2> O FRAT - D R CALARERE 2 1k D 7, A F X5 E)~BR
Oz L

(2) EEZAETLT, > mBERET RUSHELZ1 OEIESHRYET &K
EER/MEDOENR, 10370025 ETRYIRTZ

(3) V=T R —nwEgxty 7% 77Uty ME: 59,563 mm

(4) m—Z Yoo a—FORG8 Yy 5 7 Uty ME : 5956

lower_phase ffAHDFAH L

(1) lower_phase %~ A F A Fm~&E/n L7230, reference point check
TAFFAT 73 O FRAT 4 2 B8] CALARBEEY A 1h D D 07, v A F R ) ~BE
oL

(2) RRZAELT, > mBERT RUHEL1 OENXIEBRYVIERT KK
fEEBR/IMEDZENS, 107045 ETRYETZ &

(3) V=T A y—nOFEa%xty b5 7U+y ME: -62. 107 mm

(4) n—HVxra—FoREukty b5 77Uty ME: 6211



JAERT-Tech 99-082

Appendix D: Configuration Table

#1D23,98-01-15 Hiramatsu revised that from {HI

# 98-10-14 Hiramatsu updated
# 99-01-07 Hiramatsu updated for gapa
# 99-03-16 Hiramatsu delete put/ lc_table/exec, kind_flg for man&table
# modify latchon, encoder_get, latchoff for new EMfr
# 99—-04-16 Hiramatsu updated for hold-time
# 99-05-04 Hiramatsu added EMA
# 99-06-17 Hiramatsu revised for GUI-EMA
put/bl_id23 pattern
create em_id23_pattern_create
none
em_std_ret
destroy em_id23 pattern_destroy
none
em_std_ret
start em_id23 pattern_start
none
em_std_ret
stop em_id23_pattern_stop
none

em_std_ret
put/bl_id23_pattern_phase
%fmm_%fmm em_id23_pattern_phase_put
none
em_std_ret
put/bl_id23_pattern_hold
%dmsec_%dmsec em_id23_pattern_hold_put
none
em_std_ret
get/bt id23_pattern
status em_id23 pattern_status_get
none
em_id23_pattern_status_conv_get
get/bi_id23_pattern_phase
position em_id23_pattern_phase_get
none
em_id23_pattern_phase_conv_get
get/bl 1d23 pattern_hold
time em_id23 pattern_hold_get
none
em_id23_pattern_hold_conv_get
put/bl_id23 pattern_ema
create em_ema_start ema_rt
none
em_std_ret
destroy em_ema_stop ema_rt
none
em_std_ret
start em_ema_command ema_rt
none
em_ema_std_ret
stop em ema_command ema_rt
none
em_ema_std_ret
phase_r_%fmm em_ema command ema_rt
none
em_ema_std_ret
phase_|_%fmm em_ema_command ema_rt
none
em ema_std_ret
hold r %dmsec em_ema_command ema_rt
none
em ema_std_ret
hold_i_%dmsec em_ema_command ema_rt
none
em_ema_std_ret
get/bl_id23_pattern_ema

status em_ema_command ema_rt
none
em ema_std_ret

phase_r em_ema_command ema_rt
none
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em_ema_std_ret
phase_| em_ema_ command ema rt
none
em_ema_std ret
hold_r em_ema_command ema_rt
none
em_ema_std ret
hold_1 em_ema_command ema_rt
none
em_ema_std _ret
put/bl_id23_hold
%dmsec em_id23_hold
none
em std_ret
get/bl_id23_gap

position em_id23 position_gap_lin_get /dev/ttldio_ 0 0 100 /dev/ttidi O
none
em_id23_position_conv_get 1

status em_id23_gap_status get /dev/di_1 4
none

em id23 status_conv_get
put/bi_id23 gap
% fmm em_id23_gap_move_put_abs
none
em_std_ret
initial em_id23_gap_init_put /dev/ptg0350_0 5000 /dev/di_1 2
none
em_std_ret
preset em_id23 gap preset_put /dev/do_0 16 19 50000
none
em_std ret
put/bl_id23_gap relat

%fmm em_id23_gap_move_put /dev/ptg0350 0 3000 1 80 O
none
em_std_ret
get/bl _id23 gap rot
position em_id23_position_gap_rot_get /dev/ttidio_0 4 50000 /dev/di O
none

em_id23 position_conv _get 0
get/bl_id23_phase

position em_id23 phase position_get

none

em_idcom_conv_get _pol f3mm 0.0 1.0 0.0
status em_id23 phase status_get /dev/di_1 0

none

em_id23 status_conv_get
put/bl_id23_phase
%fmm em_i1d23 phase_move_put /dev/ptg0350_2 30000 1 30 O
em_id23 phase conv_put 0
em_std_ret
reset em_id23_phase_reset /dev/do_0 4 5 50000
none
em_std ret
put/bl_id23 phase brake
off em_id23_phase_brake off put /dev/do 0 10000 0 1
none
em_std ret
on em_id23_phase_brake_on_put /dev/do 0 10000 O 1
none
em std ret
get/bl _id23_phase lower

position em_id23_position_phase_|_lin_get /dev/ttldio 0 2 100 /dev/ttidi_0
none
em_id23 position _conv_get 5

put/bi_id23_phase_lower

%fmm em_id23 phase_move_one_side_put /dev/ptg0350 2 10000 1 2 1 0
em_id23 phase_conv_put 2
em_std_ret

initial em_id23_phase_init_put /dev/ptg0350_2 1 5000 /dev/di 1 2
none
em_std_ret

preset em_id23_phase_preset put /dev/do_0 18 21 50000
none



JAERI-Tech 99-082

em_std_ret
get/bl_id23_phase_lower_rot
position em_id23_position_phase_|_rot_get /dev/ttldio_0 6 50000 /dev/di 0
none
em_id23_position_conv_get 3
put/bl_id23_phase_trigger_r
off em_id23 phase_trigger off put /dev/ttldio 0 8
none
em_std_ret
on em_id23_phase_trigger_on_put /dev/ttldio_0 8
none

em_std_ret
get/bl_i1d23_phase_trigger_r
status em_id23_phase_trigger_status_get /dev/ttldio 0 8
none
em id23 status conv_get
put/bl_id23 phase_trigger_|

of f em_id23 phase_trigger off put /dev/ttidio_0 9
none
em_std_ret

on em_i1d23 phase trigger_on_ put /dev/ttidio 0 9
none

em_std_ret
get/bl 1d23_phase_trigger |
status em_id23_phase_trigger_status_get /dev/ttldio 0 9
none
em_id23_status_conv_get
get/bl_id23_phase_upper
position em_id23 position_phase u lin_get /dev/ttldio_ 0 1 100 /dev/ttlIdi_O
none
em_id23_position_conv_get 4
put/bl id23_phase_upper
%frm em_id23_phase_move_one_side_put /dev/ptg0350_2 10000 1 2 0 O
em i1d23 phase _conv_put 1
em_std _ret
initial em_id23 phase_init_put /dev/ptg0350_2 0 5000 /dev/di_1 2
none
em_std_ret
preset em_id23_phase_preset_put /dev/do_0 17 20 50000
none
em_std ret
get/bl_id23_phase upper_rot

position em_id23_position _phase_u_rot_get /dev/ttldio_0 5 50000 /dev/di_0
none
em_id23_position_conv_get 2

get/bl_id23_lIc_h

current em_id23_st_adc_curr_get /dev/rio_ 0 9
none
em id23_st_curr_conv_get 0. 00046876431 -15. 36

status em_id23_st_status_get /dev/rio 0 9
none

em_id23_status_conv_get
put/bl_id23_lc_h

of f em_id23_st_power_off_put /dev/rio_0 9 1 50000 32767
none
em std_ret

on em_id23_st_power_on_put /dev/rio_0 9 0 50000 32767
none
em_std_ret

reset em_id23 st err_reset /dev/rio 0 9 2 50000
none
em_std_ret

set/bl _id23 ic h

%fA em_id23_st_curr_set 8

none

em std_ret
get/bl _id23 lc v

current em_id23 st adc_curr_get /dev/rio 0 10

none

em_id23_st_curr_conv_get 0. 00046876431 -15.36
status em_id23_st_status_get /dev/rioc_0 10

none

em_id23_status_conv_get



put/bl_id23_lc_v

off

on

reset

set/bl_id23_lc_v

%fA
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em_id23_st_power_off put
none

em std_ret
em_id23_st_power_on_put
none

em_std_ret
em_id23_st_err_reset
none

em std ret

em id23 st curr_set
none
em_std_ret

get/bl id23_ic_dac_h

current

em_1d23 st _dac curr_get
none
em_id23_st_curr_conv_get

get/bl_id23 _lc_dac_v

current

em_id23_st_dac_curr_get
none
em_id23 st _curr_conv_get

put/bl_id23_lc_table

%s

put/bl_i1d23_st

exec

em_id23_lc_table_thru
em_id23_lic_table_set
em std_ret

em_id23_st_curr_put
em_id23_st_curr_exec
em_std_ret

get/bl_id23_st_h_1

current

status

em id23 st adc curr get
none

em_id23_st _curr_conv_get
em_id23_st_status_get
none

em_id23 status conv_get

put/bl_id23_st_h_1

off

on

reset

em id23 st _power off put
none

em_std_ret
em_i1d23 st power on_put
none

em std ret
em_id23 st _err_reset
none

em std ret

set/bl_id23_st_h_1

%fA

em id23 st curr_set
none
em_std_ret

get/bl_id23_st_dac_h_1

current

em_id23_st_dac_curr_get
none
em_id23_st_curr_conv_get

get/bl_id23 st _v_1

current

status

em_id23 st _adc _curr_get
none
em_id23_st_curr_conv_get
em_id23 st status get
none

em_id23 status_conv_get

put/bl_id23 st_v_1

off

on

reset

em_id23 st _power off put
none

em_std_ret

em 1d23 st power _on_put
none

em_std ret
em_id23 st _err_reset
none

em_std_ret

set/bl_id23_st_v_1

/dev/rio_0 10 1 50000 32767

/dev/rio_0 10 0 50000 32767

/dev/rio_0 10 2 50000

/dev/rio 0 9
0.00045777764 -15.0
/dev/rio_0 10
0.00045777764 -15.0

/home/bl/blent!/bl_id23

/dev/rio 012345678910

2184.466667 32767.0

/dev/rio 0 1

0. 00046876431 —-15. 36
/dev/rio 0 1

/dev/rio_0 1 1 50000 32767

/dev/rio_0 1 0 50000 32767

/dev/rio_0 1 2 50000

/dev/rio_0 1
0.00045777764 -15.0
/dev/rio 0 2

0. 00046876431 -15. 36
/dev/rio 0 2

/dev/rio_0 2 1 50000 32767

/dev/rio_0 2 0 50000 32767

/dev/rio_0 2 2 50000
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em_id23_st_curr_set
none
em_std_ret

get/bl_id23_st_dac_v_1

current

em_id23 st dac curr_get
none
em_id23_st_curr_conv_get

get/bl_id23_st_h_2

current

status

em id23 st _adc_curr_get
none
em_id23_st_curr_conv_get
em_id23 st _status_get
none

em_id23 status conv_get

put/bl id23 st _h 2

of f

on

reset

em_id23_st_power_off_put
none

em_std_ret
em_id23_st _power _on_put
none

em_std ret
em_id23_st_err_reset
none

em_std _ret

set/bl_id23 st_h 2

%fA

em_id23_st_curr_set
none
em_std_ret

get/bl_id23 st _dac_h 2

current

em_id23_st_dac_curr_get
none
em id23 st _curr_conv_get

get/bl_id23_st_v_2

current

status

em id23 st _adc curr_get
none
em_id23_st_curr_conv_get
em_id23 st status get
none
em_id23_status_conv_get

put/bl_id23_st_v_2

off

on

reset

em_id23 st _power_off put
none

em_std_ret

em id23 st _power_on_put
none

em_std ret
em_id23_st_err_reset
none

em_std_ret

set/bl_id23 st v 2

%fA

em_id23_st_curr_set
none
em_std ret

get/bl_id23_st_dac_v_2

current

em_id23 _st_dac_curr_get
none
em id23 st _curr_conv_get

get/bl_id23_st_h_3

current

status

em_id23 st_adc curr_get
none
em_id23 st curr_conv_get
em_id23_st_status_get
none

em_id23 status_conv_get

put/bl_id23_st_h_3

off

on

reset

em_id23_st_power_off_put
none

em_std_ret
em_id23_st_power_on_put
none

em_std_ret
em_id23_st_err_reset
none

/dev/rio 0 2
0.00045777764 -15.0
/dev/rio 0 3

0.00046876431 —-15.36
/dev/rio 0 3

/dev/rio_0 3 1 50000 32767

/dev/rio_0 3 0 50000 32767

/dev/rio_0 3 2 50000

/dev/rio_0 3
0.00045777764 -15.0
/dev/rio_0 4

0. 00046876431 —15.36
/dev/rio 0 4

/dev/rio_0 4 1 50000 32767

/dev/rio_0 4 0 50000 32767

/dev/rio_0 4 2 50000

/dev/rio_ 0 4
0.00045777764 -15.0
/dev/rio 0 5

0. 00046876431 -15. 36
/dev/rio 0 5

/dev/rio_0 5 1 50000 32767

/dev/rio_0 5 0 50000 32767

/dev/rio_0 5§ 2 50000
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em_std_ret

set/bl_id23_st_h_3

%fA

em_id23_st_curr_set
none
em std ret

get/bl_id23_st_dac_h_3

current

em_id23_st_dac_curr_get
none
em id23 st _curr_conv_get

get/bl _id23_st_v_3

current

status

em_id23_st_adc_curr_get
none
em_id23_st_curr_conv_get
em id23 st status_get
none
em_id23_status_conv_get

put/bl_id23_st v 3

off

on

reset

em_id23_st_power_off_put
none

em std ret
em_id23_st_power_on_put
none

em_std_ret
em_id23_st_err_reset
none

em_std_ret

set/bl_id23 st_v_3

%fA

em_id23_st_curr_set
none
em_std ret

get/bl _id23 st _dac_v_3

current

em_id23 st dac_curr_get
none
em id23 st _curr_conv_get

get/bl id23_ st h 4

current

status

em_id23 st _adc curr_get
none
em_id23_st_curr_conv_get
em_id23 st status_get
none
em_id23_status_conv_get

put/bl_id23 st h 4

off

on

reset

em_id23_st_power_off_put
none

em _std_ret
em_id23 st power on put
none

em_std_ret

em id23 st _err_reset
none

em_std_ret

set/bl_id23_st_h_4

%fA

em_id23_st_curr_set
none
em_std_ret

get/bl_id23_st_dac_h_4

current

em id23 st dac_curr_get
none
em_id23_st_curr_conv_get

get/bl_id23_st_v_4

current

status

em_id23 st_adc_curr_get
none
em_id23_st_curr_conv_get
em id23 st status_get
none

em_id23_status conv_get

put/bl_id23_st_v_4

of f

on

em_id23_st_power_off_put
none

em std_ret
em_id23 st _power on_put
none

em_std_ret

/dev/rio_ 0 5

0. 00045777764 -15.0

/dev/rio_0 6

0. 00046876431 —15. 36

/dev/rio_0 6

/dev/rio 0 6 1 50000 32767

/dev/rio_0 6 0 50000 32767

/dev/rio_0 6 2 50000

/dev/rio_0 6

0.00045777764 -15.0

/dev/rio 0 7

0. 00046876431 -15. 36

/dev/rio 0 7

/dev/rio_0 7 1 50000 32767

/dev/rio_0 7 0 50000 32767

/dev/rio_0 7 2 50000

/dev/rio 0 7

0.00045777764 -15.0

/dev/rio_ 0 8

0. 00046876431 —15. 36

/dev/rio_0 8

/dev/rio_0 8 1 50000 32767

/dev/rio_0 8 0 50000 32767
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reset

set/bl_id23_st_v_:

%fA
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em_id23 st _err_reset
none

em_std_ret

4
em_id23_st_curr_set
none

em_std _ret

get/bl_id23 st dac v 4

current

em_id23_st_dac_curr get
none
em_id23_st_curr_conv_get

get/bli_id23_rfbpm

status

em_id23 rfbpm status_get
none
em_id23_status_conv_get

get/bl_id23 rfbpm 1 _x

position

voltage

em_id23_rfbpm position_get
none
em_id23_rfbpm_convmm_get
em_id23_rfbpm_position_get
none

em_id23_rfbpm conv_get

get/bl_id23 rfbpm_1 y

position

voltage

em_id23_rfbpm_position_get
none
em_id23_rfbpm_convmm_get
em_id23_rfbpm position_get
none
em_id23_rfbpm_conv_get

get/bl_id23_rfbpm_2_x

position

voltage

em_id23_rfbpm_position get
none

em_id23 rfbpm_convmm_get
em_id23_rfbpm_position get
none
em_id23_rfbpm_conv_get

get/bl_id23_rfbpm 2_y

position

voltage

em_id23 rfbpm_position_get
none
em_id23_rfbpm_convmm_get
em_id23_rfbpm_position get
none
em_id23 rfbpm conv_get

get/bl_id23_rfbpm_3_x

position

voltage

em_id23_rfbpm_position_get
none
em_id23_rfbpm_convmm_get
em_id23 rfbpm position_get
none
em_id23_rfbpm_conv_get

get/bl_id23_rfbpm_3_y

position

voltage

em_id23_rfbpm_position_get
none
em_id23_rfbpm_convim_get
em id23_rfbpm_position_get
none
em_id23_rfbpm_conv_get

get/bl id23 rfbpm 4 x

position

voltage

em_id23 rfbpm_position_get
none
em_id23_rfbpm_convim_get
em_id23 rfbpm position_get
none
em_id23_rfbpm_conv_get

get/bl_id23_rfbpm_4_y

position

voltage

get/bl_id23_ivg_ 1
pressure

em_id23 rfbpm_position get
none
em_id23_rfbpm_convmm get
em_id23_rfbpm position_get
none

em_i1d23 rfbpm_conv_get

em_id23 vac_get

/dev/rio_0 8 2 50000

/dev/rio 0 8

0.00045777764 -15.0

/dev/ttidio 0 2

/dev/adc311_0 O

0. 000305175 -10.
/dev/adc311 0 0

0. 000305175 -10.
/dev/adc311 0 1

0.000305175 -10.
/dev/adc311_0 1

0. 000305175 -10.
/dev/adc311_0 2

0. 000305175 -10.
/dev/adc311 0 2

0. 000305175 -10.
/dev/ade¢311_0 3

0. 000305175 —10.
/dev/adc311 0 3

0. 000305175 -10.
/dev/adc311_0 4

0. 000305175 —-10.
/dev/adc311_0 4

0. 000305175 -10.
/dev/adc311_0 5

0. 000305175 -10.
/dev/adc311_0 5

0. 000305175 -10.
/dev/adc311_0 6

0. 000305175 -10.
/dev/adc311 0 6

0.000305175 -10.
/dev/adc311 0 7

0. 000305175 -10.
/dev/ade311_0 7

0. 000305175 -10.
/dev/di 2 0
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none
em_id23_vac_conv_get
status em_id23_vac_status_get /dev/di_2 2 0
none
em_id23_status_conv_get
get/bl_id23_ivg 2

pressure em_id23_vac_get /dev/di_2 1
none
em_id23 vac_conv_get

status em id23 vac_status get /dev/di 2 2 1
none

em_id23_status_conv_get
get/bl_id23_sip
status em_id23_sip_status_get /dev/di_2 3
none
em_id23_status_conv_get
get/bl_id23_Imt_emergency
status em_id23_imt_emergency_status_get /dev/di_1 2 0
none
em_id23 status conv_get
get/bl_id23_Imt_gap
status em_id23 Imt_gap status get /dev/di_1 1 2
none
em_id23 status_conv_get
get/bl_id23_Imt_phase
status em_id23_Imt_phase_status_get /dev/di_1 1 2
none
em_id23_status_conv_get
put/bl_id23_rfbpm_intlk
reset em_idcom_do_put_pulse /dev/dio602a_0 0 10
none
em_std_ret
get/bl_id23_rfbpm_intlk
status em_idcom_get_status /dev/dio602a_ 0 01 23456789 10 11 12
none
em_idcom _status_ret
put/bl id23 rfbpm_intlk_gapa
reset em_idcom_do_put_pulse /dev/dio602a 0 1 10
none
em_std ret
get/bl id23_rfbpm_intlk_gapa
status em_idcom get status /dev/dio602a_ 1 01 2 3 4
none
em_idcom_status_ret
get/bl id23 pl 1 id23rt
clock em_get clock
none
em_return_clock s
clock_ms em_get clock_ms
none
em_return_clock ms
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Appendix E: Correction Table of 10 Steering Magnets

# Magnetic Field Correction Table 98-10-2 updated during machine study
# Correction Table 99-05-08 added for 4 AC-steering magnets (dummy data)
{phase_h>

-121.,-40.,-30.,-20.,-10., 0. ,10., 20., 30., 40.,121.

<{/phase_h>

#

<lc_h>
35. ,2.000, 2. 000, 2. 300, 2. 200, 1. 900, 1. 700, 1. 800, 2. 100, 2. 300, 1. 800, 1. 800
36. ,2.000, 2. 000, 2. 300, 2. 200, 1. 900, 1. 700, 1. 900, 2. 100, 2. 300, 1. 800, 1. 800

40. ,2.201,2.201,2 436,2.365,2.120,1.950, 2. 120, 2. 289, 2. 444, 2. 065, 2. 065
50. ,2.522,2.522,2.653,2.630,2.471,2.350,2.471,2.591,2.675,2.488,2.488
60. ,2.803,2.803,2.843,2.862,2.778,2.700,2.778,2.856,2.877,2.859, 2.859
i 80. ,2.850,2.850,2.875,2.900,2.829,2. 758, 2.829, 2. 900, 2. 910, 2. 920, 2. 920
i 90. ,2.893,2.893,2.919,2.944,2.872,2.800,2.872,2.944, 2. 954, 2. 964, 2. 964
3 100.,2.893,2.893,2.919,2.944,2.872,2.800,2.872,2.944, 2. 954, 2. 964, 2. 964
120., 2. 265, 2. 265, 2. 285, 2. 305, 2. 248,2. 192, 2. 248, 2. 305, 2. 313, 2. 321, 2. 321
150.,1.860, 1. 860, 1.876, 1. 893, 1. 846, 1. 800, 1. 846, 1. 893, 1. 899, 1. 906, 1. 906
300.,0.0 0. , 0. , 0. ,0. , 0. , 0. , 0. , 0. , 0. ,0.0
350.,0.0 ,0. , 0. , 0. , 0. , 0. , 0. , 0. , 0. , 0. ,0.0
Sle_h>
#
{phase_v>

-121.,-60.,-50.,-40.,-30.,-20.,-10.,-5., 0., 5., 10., 20., 30., 40., 50., 60.,121.
<{/phase_v>
#

ééf'?zz.59,~2.59,-2.59,—2.59,—2.59,-2.59,—2.59.—2.59,-2.59,—2.59.~2.59,—2.59,—2.59,—2.59,—2.59,—
géégﬁ:gfgg,—z.ss,—z.59.—2.59.—2.59.—2.59,—2.59,-2.59.—2.59,—2.59.—2A59,—2.59,—2.59,—2.59,—2.59,—
ib?gi:gfgg.—2‘03.—2.03,—2.03,—z.03,—2.oa,-z.03,—2.03,—2.03,—2.03,—2.03,—2‘03.—2.03,—2.03.—2.03,—
5593::3:gg,—1.39,—1.39,—1.39,—1.39,—1.39,—1.39,-1.39,~1.39,—:.39.—1.39.—1.39,—1.39,—1.39,—1.39,—
;6?9::8:33,-0.98,—0.98,—0‘98,—0.98,—0.98,—0‘98,—0.98,-O.98.—0.98,—0.98.—0.98.—0.98,—0.98,—0.98,—
gS?az:gjgg,—O.64,—0.64,—0.64,—0464,—0.64,—0.64,—0464,-0.64,—0.64,—0.64,—0.64,—0.64,—0A64,—O.64,—
gbé4i:gﬁg?,—o.41,—o.41,-o.41,—o.41,—o.41,—o.41,—o.41,—0_41,—0.41,—0.41,—0.41,—0.41,—0‘41,—0.41,—
9641:6963;,0.089,0.089,O.089,0.089,0.089,0.089,0.089,0.089,0.089,0.089,0.089,0.089,0.089,0,089,0.
gg?'?bggga,o.386.0.386,0.386,0.386,0.386.0.386,o.386,0.386,0.386,0.386,0.386,0.386,0.386,0.386,0.
ggé'éb?gg1,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.561,0.
?88190521 ,0.61 ,0.61 ,0.61 061,061,061 0.61 ,0.61,0.61,0.61 ,0.61 ,0.61 ,0.61 ,0.61 0.
?:Oi90?;66,0.566,0A566,0,566,0.566‘0.566,0.566,0.566,0.566,0.566.0.566,04566,0‘566|0.566,0.566,0.
?ggi?bégg7,0.687,0.687,0.687,0A687,0,687,0.687,0.687,0.687,0.687,0.687,0.687,0.687,0.687,0.687,0‘
?ggi?bég;4,0A674,0.674,0.674,0.674,0.674,0.674,0A674,0.674,0.674,0A674,0.674,0.674,0.674|0A674,0.
gggt?béZgI,O.461,0.461,0.461,0.461,0.461,0,461,0.461,0A461.0.461.0.461,0.461,0.461,0.461,0.461,0.
é ggéi?bégl1,o.241,o.241,0.241,0.241|0.241,o.241,o.241,0.241,0.241,0‘241,0.241,0.241.0.241,0.241,0.
? §3&f?b?g1 0 .0 0 .0 0 ,0 ,0. .00 ,0. .0. .,0. .,0. .,0. .,0. .0
égb9,o.o ,0. .00 ,00 .00 .0 ,0. ,00 .00 ,0. ,0. ,0. ,0. ,0. .0. .0
0.0
</le_wv>
#

<{s1phase_h>

-121.,-40.,-30.,-20.,-10., 0. ,10., 20., 30., 40., 121.
{/s1phase_h>

#

(st _h>

3%. ,0.0 ,00 ,00 ,00 ,0.0 ,0.0 ,0.0 ,00 ,0.0 ,0.0 ,0.0
3. ,0.0 ,00 ,000 ,000 ,00 ,000 ,000 ,0.0 ,0.0 ,0.0 .00
40. ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0 ,0.0
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cocoococoocoo
cooccocoooo
cocococococooo
codococcocooo

,—30.,-20.,-10., 0. ,10., 20., 30., 40.,121.

., —40.

<{slphase_v>
-121.
{/slphase v)
#

<sl
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{s2phase_h)>
=-121., -40.
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#
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{s2phase_v>
#

-121.
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<{s3phase _h>
-121.

#
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35

oo
co

co
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co
oo
oo
oo
oo

oo
oo

0
36. 0.
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-121.

OO0 O
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0.

<{s4phase_h>
,—40.,-30.,-20.,-10.,
<{/s4phase_h>

-121.
<s4_h

OCOO00OOOOOOOO
COCO0O0CO0T0O0O
CO0CO0OOOCOOOO
COoO00C0O0TCO0OCO
CO0O0000OOOOO
CooocCocCcOoo0oC
COOOCDOOOOOOO
o X=E=R=-X=1=1=R=X=X=X=}
CoO0OoOOOOOOOoOO
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0.
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{/s4phase_v>
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Appendix F: Makefile for Simulator (tellem, ema_rt and
rpc_sim)

# Library Makefile for 1D23

# 97-12-10 Hiramatsu created

# 99-04-03 Hiramatsu, for simulator

# 99-05-07 Hiramatsu, for EMA

#

# Compiler parameter

INC = ~I/HP-RT/usr/include —1/prj/sr/include ¥
-1../../include ~t/prj/bl/include

DEBFLAG = —g —DEM_DEBUG_PRINTF

SIMFLAG = -DEM_DEBUG_SIM

TELLEMFLAG = —~DEM_DEBUG_TELLEM

CCRT = ccrt -w —Ae

MAKE = make

# Library parameter

L | BNAME = em_id23

TARGETDIR =../..71lib

# Source and Objects File

SRCS =% c

0BJS = %x 0

RMOBJS = em_poller_init. o em_poller_terminate.o

# Target Rule

#all : librt_$(LIBNAME). a librt_$ (LIBNAME) deb. a

all : 1librt_$(LIBNAME) sim. a

JAERI-Tech 99-082

librt_$ (LIBNAME).a: $(SRCS)

@echo $@ " making start”

erm —f *. 0

$(CCRT) $(TELLEMFLAG) -c $(INC) $(SRCS)
$ (MAKE) [ib NAME=$@

fecho $6 " making end”

librt_$ (LIBNAME) _deb.a: $(SRCS)

@echo $0 " making start”

Orm -f *. o

$ (CCRT) $ (TELLEMFLAG) $(DEBFLAG) -c $ (INC) $(SRCS)
$ (MAKE) 1ib NAME=$e

f@echo $@ " making end”

librt_$ (LIBNAME) _sim. a: $(SRCS)

8echo $@ " making start”

@rm -f * o

$ (CCRT) -c $(SIMFLAG) $(DEBFLAG) $(INC) $(SRCS)
$ (MAKE) 1ib NAME=$O

fecho $@ " making end”

lib:;

clean:;

erm —f $ (RMOBJS)

Orm —f $ (TARGETDIR) /$ (NAME)

ar cru $(TARGETDIR) /$ (NAME) $(0BJS)
@rm —f $(0BJS)

6rm —f $(0BJS) core
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# Makefile for tellem & EMA

# 99-05-07 Hiramatsu created

#

# Compiler parameter

EQUIPLIB = id23

EQUIP = 1D23

{NCPATH = ~l/prj/sr/include —-1../../include ~|/prj/bi/include

L I1BPATH = ~L/prj/sr/lib -L../../tib ~L/prj/bi/tib

L1BPATHRT = -L/HP-RT/tib  —-L/HP-RT/usr/lib

LIBPATHDEB = —L/prj/sr/em/frame/lib

TEMPLATEPATH = /prj/sr/em/ema/src

RTODLIB = —lrt_devapi_rio —1rt drvlib_rio —irt_devapi _di ¥
~lrt_devapi_do —irt_devapi_ttldi —lrt_devapi_ttldio ¥
—1rt_drvlib_ttidio —Irt_devapi ptg0350 -Irt _devapi_adc311 ¥
—Irt_devapi_dio_himv602a -lrt_devapi com

LSRRT = ~-lrt cp -lrt_util

RTSYSLIB = -lp —-im —=l¢c —-lrpc —Ilbsd

LRTREAL = ~Irt_em $ (EQUIPLIB) -lrt_em_frame —Irt_em_idcom ¥
—irt_em_$ (EQUIPLIB) ~-Irt_em_frame_template

LRTREALDEB = —Irt_em $(EQUIPLIB) _deb -irt_em frame —irt_em idcom ¥
—lrt_em $(EQUIPLIB) deb -Irt_em frame template

LRTSIM = ~Irt_em $(EQUIPLIB) _sim ~Irt_em frame_sim —-Irt_em_idcom ¥
~lrt_em_$ (EQUIPLIB) sim ~—Irt_em_frame_template

LRTEMA = —lrt_em_$ (EQUIPLIB) —-Irt_em_ema —irt_em frame ¥
~lrt_em_idcom -—lrt_em _$(EQUIPLIB) —-irt_em frame_template

LRTEMAS M = —Irt_em_$(EQUIPLIB) sim -Irt_em ema_sim —Irt_em_frame_sim ¥
—lrt_em_idcom —lrt_em_$(EQUIPLIB)_ _sim -—Irt_em frame template

DFLAG = -D$ (EQUIP)

CCRT = ccrt —w —Ae $(INCPATH) $(LIBPATH) $(LIBPATHRT) $ (DFLAG)

# Executable file

HEXEF ILE = tellem tellem_deb

EXEF ILE = tellem sim

#EXEFILE = ema_rt

# Source and Object file

SRCS = % ¢

0BJS = % 0

# Precompiler parameter

DEV_CONFIG = config. tbl

FUNC_PTR_SRC = em_config_get func_ptr.c
PRECOMP_PERL = pre_em _config_get func_ptr.pl

# Target
ail: $(FUNC_PTR_SRC) $ (EXEFILE)

tellem: ;
@echo $@ "Making...”
$ (CCRT) $(SRCS) -o $@ $(LRTEMA) ¥
$ (LRTREAL) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

teliem_deb: ;
@echo $@ "Making. ..”
$ (CCRT) $(SRCS) -o $@ $(LRTEMA) ¥
$ (LIBPATHDEB) $ (LRTREALDEB) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

tellem sim:;
@echo $@ "Making...”
$ (CCRT) $(SRCS) -o $@ $(LRTEMASIM) ¥
$(LRTSIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

ema rt:;
Becho $@ "Making...”
$ (CCRT) $(SRCS) $ (TEMPLATEPATH)/em_ema _main.c —o $@ ¥
$ (LRTEMASIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

$ (FUNC_PTR_SRC) : :
@echo $8 "Making. ..~
@per| /prj/sr/em/frame/build/$ (PRECOMP_PERL) ¥
$ (DEV_CONF1G) $(EQUIPLIB) ema

clean:; @rm —f $(0BJS) $(FUNC_PTR_SRC) $ (EXEFILE) core
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# Makefile for tellem & EMA

# 99-05-07 Hiramatsu created

#

# Compiler parameter

EQUIPLIB = id23

EQUIP = 1D23

INCPATH = =l/prj/sr/include ~1../../include —-1/prj/bl/include

L IBPATH = -L/prj/sr/lib -L../.. /lib -L/prj/bi/lib

L IBPATHRT = -L/HP-RT/lib  -L/HP-RT/usr/lib

LIBPATHDEB = ~-L/prj/sr/em/frame/lib

TEMPLATEPATH = /prj/sr/em/ema/src

RTDDLIB = —-lrt_devapi rio ~lrt_drvlib_rio -irt_devapi_di ¥
~lrt_devapi_do —lrt_devapi_ttidi —lrt_devapi_ttlidio ¥
~lrt _drvlib_ttldio —Irt_devapi_ptg0350 —Irt_devapi_adc311 ¥
—Irt _devapi dio_himv602a -—Irt_devapi_com

LLSRRT = =lrt_ep -—lrt_util

RTSYSL1IB = -lp ~Im —lc —irpc —!bsd

LRTREAL = —{rt_em_$ (EQUIPLIB) —lrt_em _frame ~irt_em_idcom ¥
—-1rt_em $(EQUIPLIB) ~lrt_em frame_ template

LRTREALDEB = —Irt_em $(EQUIPLIB) deb -Irt_em_frame —irt_em_idcom ¥
—-lrt_em $ (EQUIPLIB) deb ~-Irt_em frame_template

LRTSIM = ~Irt_em $ (EQUIPLIB) sim —Irt_em frame_sim -irt_em_idcom ¥
-lrt_em $ (EQUIPLIB) _sim —lrt_em_frame_template

LRTENA = —-lrt_em $(EQUIPLIB) -Irt_em_ema ~lrt_em frame ¥
~lrt_em_idcom —irt_em $(EQUIPLIB) —Irt_em frame_template

LRTEMASIM = ~lrt_em $(EQUIPLIB) sim -lrt_em ema sim —lrt_em frame_sim ¥
~Irt_em_idcom ~Irt_em_$ (EQUIPLIB) _sim -Irt_em frame_template

DFLAG = -D$ (EQUIP)

CCRT = ccrt -w —Ae $ (INCPATH) $(LIBPATH) $(LIBPATHRT) $(DFLAG)

# Executable file

H#EXEFILE = tellem tellem deb

H#EXEF ILE = tellem_ sim

EXEFILE = ema_rt

# Source and Object file

SRCS = % c

0BJS = * 0

# Precompiler parameter
DEV_CONFIG = config. tbl
FUNC PTR SRC = em_config get func ptr.c

PRECOMP_PERL = pre_em config_get_func_ptr. pl
# Target
all: $(FUNC_PTR_SRC) $(EXEFILE)
tellem:;
@echo $@ "Making...”
$ (CCRT) $(SRCS) -o $e@ $ (LRTEMA) ¥
$ (LRTREAL) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)
tellem_deb:

@echo $@ "Making. ..~
$ (CCRT) $(SRCS) —o $@ $(LRTEMA) ¥
$ (LIBPATHDEB) $ (LRTREALDEB) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

tellem_ sim:;
Becho $@ "Making...”
$ (CCRT) $(SRCS) -o $@ $(LRTEMASIM) ¥
$ (LRTSIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

ema rt:;
@echo $@ "Making. ..~
$ (CCRT) $(SRCS) $(TEMPLATEPATH) /em_ema_main.c —o $@ ¥
$ (LRTEMASIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

$ (FUNC_PTR_SRC) : ;
Becho $@ "Making...”
@per| /prj/sr/em/frame/build/$ (PRECOMP_PERL) ¥
$ (DEV_CONFIG) $(EQUIPLIB) ema

clean:; @rm —f $(0BJS) $ (FUNC_PTR_SRC) $ (EXEFILE) core



# Makefile
# 99-06-1

EQUIPLIB
INCPATH
L{BPATH
L IBPATHRT
L IBPATHDD
RTODLIB

nak oo
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for rpc_sim

1 Hiramatsu created

id23

=I/prj/sr/include =-1../../include —1/prj/bl/incliude
-L/prj/sr/lib -L../../lib -L/prj/bl/tib

-L/HP-RT/1ib -L/HP-RT/usr/lib

—L/prj/sr/dev/l1ib

—irt_devapi_rio -lrt_drviib_ rio —lrt_devapi_di ¥
=Irt_devapi_do -lrt_devapi_ttidi ~Irt_devapi_ ttldio ¥
=lrt_drvlib_ttldio -lrt_devapi_ptg0350 -Irt_devapi adc311 ¥

—irt_devapi_dio_himv602a —{rt_devapi com

LSRRT
RTSYSL B
LRTSIM

W

—lrt_cp —Irt_util
~lp —im —ic ~lrpc —Ibsd
—lrt_em_$ (EQUIPLIB) _sim ~-lrt_em_frame_sim -—Irt _em idcom ¥

—irt_em $(EQUIPLIB) _sim -lrt_em frame template

LRTEMASIM

MAKE
CCRT
EXEFILE
SRCS
0BJS

o n

~lrt_em_$ (EQUIPLIB) _sim -Irt_em_ema_sim ~-Irt _em frame sim ¥
—lrt_em_idcom -—irt_em_$(EQUIPLIB)_sim —irt_em frame template
make
ccrt —Ae —w $(INCPATH) $(LIBPATH) $(LIBPATHRT) $(LiBPATHDD)
rpc_sim
* ¢
*. 0

config. tbl

DEV_CONF 1G
FUNG_PTR_SRC
PRECOMP_PERL

all: §(FUNC_

em_config_get_func_ptr.c
pre_em_config_get func ptr.pl

oo

PTR_SRC) $ (EXEFILE)

rpc_sim:; @e

$ (MAKE) rpc_prepare

$ (MAKE) cc_em rpc_svc COMPILER=ccrt

$(CCRT) $(SRCS) -o $@ em rpc_svc.o $(LRTEMASIM) ¥
$ (LRTSIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

cho $@ "Making...”

$ (FUNC_PTR_SRC) : ; @echo $@ “Making...”

@per

I /prj/sr/em/frame/buiid/$ (PRECOMP_PERL) ¥

$ (DEV_CONFIG) $(EQUIPLIB) ema

clean:; @rm —f $(0BJS) $ (FUNC_PTR_SRC) $(EXEFILE) core

rpc_prepare:

@echo "Prepare RPC..."~

cp /prj/sr/em/api/src/em_rpc.x em_rpc.x
rpcgen em_rpc. x

rm em_rpc_cint.c

cC_em_rpc_svc: ;

@echo "Compile em_rpc_svc.

”

$ (COMPILER) $ (INCPATH) —c em_rpc_sve. ¢
rm em_rpc_svc.c
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Appendix G: Makefile for Local Test (tellem and ema rt)

# Library Makefile for 1D23

# 97-12-10 Hiramatsu created

# 990403 Hiramatsu, for simulator
# 99-05-07 Hiramatsu, for EMA

#

# Compiler parameter

INC = =I/HP-RT/usr/include —1/prj/sr/include ¥
—1../../include —-1/prj/bi/include

DEBFLAG = —g —DEM_DEBUG_PRINTF

SIMFLAG = -DEM_DEBUG_SIM

TELLEMFLAG = -DEM_DEBUG_TELLEM

CCRT = ccrt —w —Ae

MAKE = make

# Library parameter

L IBNAME = em_id23

TARGETDIR =../../1ib

# Source and Objects File

SRCS = % c

08JS = % 0

RMOBJS = em_poller_init.o em_poller_terminate.o

# Target Rule

atl : librt_$(LIBNAME). a

#alt . librt_$(LIBNAME) sim. a

librt_$ (LIBNAME) . a: $(SRCS)
@echo $@ " making start”
érm —-f *. o
$(CCRT) $(TELLEMFLAG) -c $(iNC) $(SRCS)
$ (MAKE) 1ib NAME=$e
@echo $@ " making end”

librt_$ (LIBNAME) _deb. a: $ (SRCS)
@echo $6 " making start”
@rm ~f *. o
$ (CCRYT) $ (TELLEMFLAG) $ (DEBFLAG) -c $(INC) $(SRCS)
$ (MAKE) |ib NAME=$e
Oecho $@ " making end”

librt_$ (LIBNAME) sim.a: $(SRCS)
Oecho $@ " making start”
@rm -f *. o
$ (CCRT) —c $(SIMFLAG) $(INC) $(SRCS)
$ (MAKE) lib NAME=$@
Becho $€ " making end”

lib:;
@rm -f $(RMOBJS)
@rm —f $ (TARGETDIR) /$ (NAME)
ar cru $ (TARGETDIR) /$ (NAME) $ (OBJS)
@rm —-f $(0BJS)
clean:; @rm —f $(0BJS) core
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# Makefile for teflem & EMA

# 99-05-07 Hiramatsu created

#

# Compiler parameter

EQUIPLIB = id23

EQUIP = 1023

INCPATH = ~1/prj/sr/include —1../../include ~1/prj/bl/include

L IBPATH = -L/prj/sr/lib -L../../1ib -L/prj/bl/lib

LIBPATHRT = -L/HP-RT/lib  -L/HP-RT/usr/{ib

LIBPATHDEB = -L/pr j/sr/em/frame/lib

TEMPLATEPATH = /prj/sr/em/ema/src

DEBFLAG = -g —DEM_DEBUG_PRINTF

SIMFLAG = -DEM_DEBUG_SIM

RTODLIB = -Irt_devapi_rio —trt_drvlib_rio —lrt_devapi_di ¥
~lrt_devapi_do ~lrt_devapi_ttldi -Irt_devapi_ttidio ¥
~Irt_drvlib_ttidio —lrt_devapi_ptg0350 —irt_devapi_adc311 ¥
—Irt_devapi_dio_himv602a -irt_devapi_com

LSRRT = -lrt_cp -—lrt_util

RTSYSLIB = -lp —Im -lc ~lrpc ~Ibsd

LRTREAL = ~lrt_em_$ (EQUIPLIB) ~-lrt_em_frame ~lrt_em_idcom ¥
~lrt_em $ (EQUIPLIB) —~lrt_em frame template

LRTREALDEB = -Irt_em_$ (EQUIPLIB) deb -irt_em frame ~lrt_em_idcom ¥
—Irt_em_$ (EQUIPLIB) _deb ~-Irt_em frame_template

LRTSIM = —lrt_em_$ (EQUIPLIB) _sim ~—Irt_em_frame_sim —1Irt_em_idcom ¥
=lrt_em_$ (EQUIPLIB) _sim ~irt_em frame template

LRTEMA = —lrt_em_$ (EQUIPLIB) —Irt_em ema —irt_em_frame ¥
—Irt_em_idcom -Irt_em $(EQUIPLIB) ~Irt_em frame template

LRTEMAS IM = ~lrt_em_$ (EQUIPLIB) _sim ~Irt_em_ema_sim ~irt_em frame sim ¥
~lrt_em_idcom -Irt_em_$(EQUIPLIB) sim -irt_em frame_template

DFLAG = -D$ (EQUIP) -DEM_LOG_SRAM=0

CCRY = ccrt -w —Ae $ (INCPATH) $(LIBPATH) $(LIBPATHRT) $(DFLAG)

# Executable file

EXEFILE = tellem

HEXEF ILE = tellem_sim

H#EXEF ILE = ema_rt

# Source and Object file

SRCS = % ¢

0B8JS = *0

# Precompiler parameter

DEV_CONFIG = config. tbl

FUNC_PTR_SRC = em_config_get_func_ptr.c
PRECOMP_PERL = pre_em_config_get_func_ptr.pl

# Target
all: $(FUNC_PTR_SRC) $(EXEFILE)

tellem:;

@echo $@ "Making...”
$ (CCRT) $(SRCS) -o $@ $ (LRTEMA) ¥
$ (LRTREAL) $ (RTDDLIB) $(LSRRT) $(RTSYSLIB)

teillem deb:;

Oecho $@ "Making. ..~
$ (CCRT) $ (DEBFLAG) $(SRCS) -o $@ $(LRTEMA) ¥
$ (LIBPATHDEB) $ (LRTREALDEB) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

tellem sim:;

ema_rt:

@echo $@ "Making...”
$(CCRT) $(SIMFLAG) § (DEBFLAG) $(SRCS) —o $@ §$(LRTEMASIM) ¥
$ (LRTSIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

f@echo $@ "Making...”
$ (CCRT) $(SRCS) $ (TEMPLATEPATH) /em ema main.c —o $@ ¥
$ (LRTEMASIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

$ (FUNC_PTR_SRC) : ;

clean:;

@echo $@ "Making. ..~
@per| /prj/sr/em/frame/build/$ (PRECOMP_PERL) ¥
$ (DEV_CONFIG) $(EQUIPLIB) ema

@rm —f $(0BJS) $(FUNC_PTR_SRC) $(EXEFILE) core
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# Makefile for tellem & EMA

# 99-05-07 Hiramatsu created
#
# Compiler parameter
EQUIPLIB = id23
EQUIP = D23
INCPATH = —l/prj/sr/include =1../../inctude —~1/prj/bl/include
LIBPATH = -L/prj/sr/lib -L../../1ib ~L/prj/bi/lib
LIBPATHRT = -L/HP-RT/1ib  -L/HP-RT/usr/lib
LIBPATHDEB = —L/prj/sr/em/frame/lib
TEMPLATEPATH = /prj/sr/em/ema/src
DEBFLAG = -g -DEM_DEBUG_PRINTF
SIMFLAG = -DEM_DEBUG_SIM
RTDDLIB = ~Irt_devapi_rio ~frt_drvlib_rio -1Irt_devapi_di ¥
—1rt_devapi_do —irt_devapi_ttidi —Irt_devapi_ttldio ¥
~{rt_drvlib_ttidio —Irt_devapi_ptg0350 —Irt_devapi_adc311 ¥
-Irt_devapi_dio_himv602a —irt_devapi_com
LSRRT = —lrt_cp -lrt util
RTSYSLIB = -lp ~Ilm -lc ~lrpc —Ibsd
LRTREAL = —lrt_em_$ (EQUIPLIB) -irt_em frame -lrt_em_idcom ¥
-1rt_em_$ (EQUIPLIB) ~lrt_em_frame_template
LRTREALDEB = ~Irt_em $(EQUIPLIB) _deb -Irt_em_frame —irt_em idcom ¥
~lrt_em $(EQUIPLIB) _deb -Irt_em frame_ template
LRTSIM = —irt_em $(EQUIPLIB) sim —Irt_em _frame_sim -—Irt_em_idcom ¥
-Irt_em $ (EQUIPLIB) _sim —Irt_em_frame_template
LRTEMA = —irt_em $(EQUIPLIB) -lrt_em ema —irt_em_frame ¥
—lrt_em_idcom —irt_em $(EQUIPLIB) -irt_em_frame_template
LRTEMASIM = —Irt_em $(EQUIPLIB) _sim —Irt_em ema_sim —irt_em frame_sim ¥
~irt_em_idcom —lrt_em $(EQUIPLIB) _sim -lirt_em_frame_template
DFLAG = —D$ (EQUIP) -DEM_LOG_SRAM=0
CCRT = cort -—w —Ae $ (INCPATH) $(LIBPATH) $(LiBPATHRT) $ (DFLAG)
# Executable file
H#EXEF ILE = tellem tellem deb
HEXEF ILE = tellem_sim
EXEFILE = ema_rt
# Source and Object file
SRCS = % ¢
0BJS = *. 0
# Precompiler parameter
DEV_CONFIG = config. tbl
FUNC PTR_SRC = em config_get_func_ptr.c
PRECOMP _PERL = pre_em_config_get func_ptr.pl
# Target
all: $(FUNC_PTR_SRC) $(EXEFILE)
teliem:;
@echo $@ "Making...”
$ (CCRT) $(SRCS) -o $o $ (LRTEMA) ¥
$ (LRTREAL) $ (RTDDLIB) $(LSRRT) $(RTSYSLIB)
tellem deb: ;

@echo $@ "Making...”
$(CCRT) $(DEBFLAG) $(SRCS) -o $© $(LRTEMA) ¥
$ (LIBPATHDEB) $ (LRTREALDEB) $ (RTDDLIB) $(LSRRT) S(RTSYSLIB)

tellem sim:;
@echo $8 "Making. .. "
$ (CCRT) $(SIMFLAG) $(DEBFLAG) $(SRCS) —o $@ $(LRTEMASIM) ¥
$ (LRTSIM) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

ema_rt:;
@echo $@ "Making. . .”
$ (CCRT) $(SRCS) $ (TEMPLATEPATH) /em_ema_main.c —o $@ ¥
$ (LRTEMA) $(RTDDLIB) $(LSRRT) $(RTSYSLIB)

$ (FUNC_PTR_SRC) : ;
@echo $@ "Making...”
dper| /prj/sr/em/frame/buiid/$ (PRECOMP_PERL) ¥
$ (DEV_CONFIG) $(EQUIPLIB) ema

clean:; @rm —f $(0BJS) $(FUNC_PTR_SRC) $ (EXEFILE) core
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Makefiles for EM(rpc_em rt*), EMA(emal_rt*) and
Poller—col lector (pc_po_maink)

# EM executable Makefile
# Created Taketani Feb-12-97
# 99-09-12 Hiramatsu adapted for 1023

DEV_CONFiG
INCPATH

config. thl
-t./ —1/prj/sr/include

L IBPATH = -L/prj/sr/lib

LIBPATHRT = -L/HP-RT/Iib -L/HP-RT/usr/lib

TEMPLATEPATH = /pr j/sr/em/frame/bui |d

UXSRL B = —lsr_cp —lsr_util

RTSRLIB = ~lrt_cp —lrt_util

UXSYSLIB = -Im

RTSYSLIB = -ip —im ~le —lrpc —lIbsd

RTDDLIB = —lrt_devapi_com —lrt_devapi_rio —lrt_drviib rio ¥
~lrt devapi di —Irt_devapi_do —Irt_devapi_ptg ¥
—1rt_devapi_ai —lrt_devapi_ttldi —Irt_devapi_ttildio ¥
—irt_devapi_gpib -irt_devapi_ai_advme2602 —irt_devapi_dio_himv602a ¥
-Irt_devapi_ai_ics130 —irt_devapi_rpvi00 ¥
-lrt_drviib_gpib —lrt_drvlib_ttidio ¥
~irt_devapi_com

MAKE = make —f /HP-RT/pr j/bin/bui ld_cpu/Makefile. em

DFLAG = -D$ (EQUIP) -g

SIMFLAG = —-DEM_DEBUG_SIM

CCux = cc —Ae -w $(INCPATH) $(SIMFLAG) $(DFLAG) $(LIBPATH)

CCRT = ccrt —Ae —w $(INCPATH) $(DFLAG) $(LIBPATH) $(LIBPATHRT)

EXEFILE = tellem_rt rpc_em_rt

SRCS = * ¢ /prj/sr/em/frame/src/em_log_open_sram c

0BJS =

FUNC_PTR_SRC
PRECOMP_PERL
DEBFLAG = —g

all: $(FUNC_PTR_SRC) $(EXEFILE)

em_config _get_func_ptr.c

*
*. 0
= pre_em config get func ptr.pl

#RPC EM (controlled through AS)

rpc_em_rt:;
Becho $@ "Making. ..~
@rm -f tellem.c
$ (MAKE) rpc_prepare
$ (MAKE) cc_em_rpc_svc COMPILER=ccrt
$ (CCRT) -DEM_LOG_SRAM=0 $ (SRCS) -o $@ em_rpc_svc.o ¥
~Irt_em $(EQUIP) —lIrt_em_gpib —Irt_em_ai —irt_em ema ¥
—-lrt_em _frame —Irt_em_$ (EQUIP) -irt_em_frame_tempiate ¥
$ (RTDDLIB) $(RTSRLIB) $(RTSYSLIB)

#tellem (locally and interactive)

tellem_rt:;
@echo $@ “Makinfg. ..”
$ (MAKE) rpc_prepare_teliem
$ (CCRT) ~DEM_LOG_SRAM=0 $ (SRCS) $ (TEMPLATEPATH) /tellem.c —o $@ ¥
-Irt_em $(EQUIP) -lrt_em gpib ~Irt_em ai —Irt_em_ema ¥
~lrt_em_frame —Irt_em_$ (EQUIP) —irt_em frame_template ¥
$ (RTDDL1B) $ (RTSRLIB) $ (RTSYSLIB)

#RPC EM HP-RT simulator (controlied through AS)
rpc_em_rt_sim:;
@echo $@ “Making...”
@rm —f tellem.c
$ (MAKE) rpc_prepare
$ (MAKE) cc_em_rpc_svc COMPILER=ccrt
$ (CCRT) $(SIMFLAG) $(SRCS) -0 $@ em rpc_svc.o ¥
~irt_em_$(EQUIP) _sim —Irt_em gpib_sim ~Irt_em ai_sim —irt_em ema_sim ¥
—-lrt_em frame sim —Irt_em $(EQUIP) sim —lIrt_em _frame_template ¥
$ (RTSRLIB) $(RTSYSLIB)

#tellem HP-RT simulator (locally and interactive)
tellem rt_sim:;
@echo $@ “Making...”
$ (MAKE) rpc_prepare_tellem
$ (CCRT) $(SIMFLAG) $(SRCS) $ (TEMPLATEPATH)/tellem.c —o $@ ¥
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—lrt_em_$ (EQUIP) _sim —Irt_em gpib_sim —irt_em_ai_sim —Irt_em ema_sim ¥
-lrt_em frame sim —Irt_em $(EQUIP) sim —irt_em_frame_template ¥
$ (RTSRLIB) $ (RTSYSLIB)

#RPC EM HP-UX simulator (controled through AS)
rpc_em_ux_sim: ;
@echo $@ "Making...”
@rm —f tellem. c
$ (MAKE) rpc_prepare
$ (MAKE) cc_em rpc_svc COMPILER=cc
$ (CCUX) $(SRCS) -o $@ em rpc_svc.o ¥
~Isr_em $(EQUIP) sim —Isr_em ema sim ¥
—~lsr_em_frame_sim ~lsr _em $(EQUIP) sim —isr em frame template ¥
$ (UXSRLIB) $(UXSYSLIB)

#tellem HP-UX simulator (locally and interactive)
tellem ux sim:;
@echo $¢ “Making...”
$ (MAKE) rpc_prepare_tellem
$ (CCUX) $(SRCS) $ (TEMPLATEPATH) /tellem.c -o $¢@ ¥
—~lsr_em_$ (EQUIP) sim —Isr_em ema sim ¥
~isr_em frame _sim ~Isr_em $ (EQUIP) _sim —Isr_em frame_template ¥
$ (UXSRLIB) $ (UXSYSLIB)

$ (FUNC_PTR_SRC) : :
@echo $@ "Making...”
@per! /prj/sr/em/frame/build/$ (PRECOMP_PERL) ¥
$ (DEV_CONF1G) $(EQUIP) ema gpib ai

clean:;
@rm —f $(0BJS) $ (FUNC_PTR_SRC) $(EXEFILE) core em rpc.h ¥
em rpc_clnt.c em rpc_sve.c em_rpc_xdr.c em_rpc. X

CC_em _rpc_svc:
@echo “Compile em rpc svc...”
$ (COMPILER) $ (INCPATH) $(DFLAG) -c em rpc_svc.c
Fm em_rpc_svc.C em_rpc. X

rpc_prepare:
@echo "Prepare RPC..."
cp /prj/sr/em/api/src/em_rpc. x em rpc. x
rpcgen em_rpc. x
rm em rpc clnt.c

rpc_prepare_ tellem: ;
@echo “Prepare RPC...”
cp /prj/sr/em/api/src/em rpc. x em_rpc. X
rpcgen em_rpc. X
rm em_rpc_clnt.c em_rpc_svc.c em_rpc_xdr.c em_rpc. X
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# EM executable Makefile

# Created Taketani Feb-12-97

# 99-09-12 Hiramatsu adapted for 1D23

DEV_CONFIG = config. tbi

INCPATH = -=1./ ~l/prj/sr/include

L IBPATH = -L/prj/sr/lib

LIBPATHRT = -L/HP-RT/Iib -L/HP-RT/usr/lib

TEMPLATEPATH = /prj/sr/em/ema/src

UXSRLIB = —lsr_cp —lsr_util

RTSRLIB = -lrt_cp —irt_util

UXSYSLIB = -Im

RTSYSLIB = -lp ~Im ~lc —lrpc —ibsd

RTDDLIB = ~Irt_devapi_com -lrt_devapi_rio ~Irt drvlib rio ¥
-irt_devapi_di —Irt_devapi_do —Irt_devapi_ptg ¥
—lrt devapi_ai —Irt_devapi_ttldi —Irt_devapi_ttidio ¥
—lrt_devapi_gpib —Irt _devapi_ai_advme2602 —irt_devapi_dio_himv602a ¥
~lrt_devapi rpv100 ¥
—lrt_drvlib_gpib —irt drvlib ttldio ¥
-irt_devapi_com

MAKE = make -f /HP-RT/prj/bin/build _cpu/Makefile. ema

DFLAG = -D$ (EQUIP) -DEM_DEBUG_RF_TMP_TTL

SIMFLAG = -DEM_DEBUG_SIM

CCUX = cc  —Ae -w $(INCPATH) $(SIMFLAG) $ (DFLAG) $(LIBPATH)

CCRT = cort —Ae -w $ (INCPATH) $(DFLAG) $(LIBPATH) $(LIBPATHRT)

EXEFILE = emal rt

SRCS = *.¢ /prj/sr/em/frame/src/em_log_open_sram. c

0BJS = * o0

FUNC_PTR_SRC = em_config_get_func_ptr.c
PRECOMP_PERL = pre_em config_get func ptr.pl
DEBFLAG = -g

all: $(FUNC_PTR_SRC) $ (EXEFILE)

#tellem (locally and interactive)
emal_rt:;
@echo $@ “Making. .. ”
$ (MAKE) rpc_prepare_tellem
$ (CCRT) -DEM_LOG_SRAM=2 $ (SRCS) $ (TEMPLATEPATH) /em ema main.c —o $0 ¥
~irt_em_$(EQUIP) -!rt_em gpib —Irt_em ai ~irt em ema ¥
=Irt_em frame —Irt_em $(EQUIP) —Irt_em_frame_template ¥
$ (RTDDLIB) $(RTSRLIB) $(RTSYSLIB)
@cp —f $(EXEFILE) ../em

$ (FUNC_PTR_SRC) : ;
@echo $@ "Making...”
$ (MAKE) rpc_prepare_tellem
@per| /prj/sr/em/frame/buiid/$ (PRECOMP_PERL) $ (DEV_CONFIG) $(EQUIP) ema gpib ai

clean:
@rm —f $(0BJS) $(FUNC_PTR_SRC) $ (EXEFILE) em_rpc_clint.c
em_rpc_svc.c em rpc_xdr.c em_rpc. X em rpc. h

rpc_prepare_tellem: ;
@echo "Prepare RPC...”
cp /prj/sr/em/api/src/em_rpc. x em_rpc. x
rpcgen em_rpc. x
rm em_rpc_cint.c em_rpc_svc.c em_rpc_xdr.c em rpc. x
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# Makefile for Poller—collector
# 99-09-12 Hiramatsu adapted for 1D23

DEV_CONFIG = config. tbl

INCPATH = ~1./ -l/prj/sr/include —|/HP-RT/usr/include —{/usr/include/sys

L IBPATH = -L/prj/sr/lib —L/HP-RT/lib -L/HP-RT/usr/lib

DEBUG = -DDEBUG

CFLAGS = § |DEBUG]

cC = /HP-RT/hpux/bin/ccrt —Ae ${INCPATH} -g

CCRPC = /HP-RT/hpux/bin/ccrt —Ae —c $ [INCPATH} —g

LiB = —lrtpcpol —lrtpccom —lrt_util

CONFSRC = em config_get func_ptr.c

CONFOBJ = em_config_get_func_ptr.o

LRTREAL = —Irt_em $(FQUIP) —Irt_em_gpib_sim —Irt_em ai_sim —Irt_em_ema ¥
~lrt_em frame poller —Irt_em $ (EQUIP) ¥
—irt_em_frame_templiate

RTDDL !B = -Irt _devapi _com —Irt_devapi_rio —Irt_drviib_rio ¥
—irt_devapi_di —Irt_devapi_do —-irt_devapi_ptg ¥
~Irt_devapi ai —Irt devapi_ ttldi -lrt_devapi_ttidio ¥
—-irt devapi_gpib —lrt_devapi_ai_advme2602 ¥
—irt_devapi_dio_himv602a -!|rt_devapi_rpv100 ¥
~lrt drviib_gpib —Irt _drvlib_ttldio —Irt_devapi_com

LSRRT = =irt_cp -lrt_util

RTSYSLIB = -lp —Im —lc —ibsd

EMLIB = $(LRTREAL} $(RTDDLIB} $[LSRRT} ${RTSYSLIB}

PRECOMP_PERL = pre_em_config_get func_ptr.pl

# Poller main

MOD = pc_po_main

SRC FIL = /prj/sr/polcol/pol/src/pc_po main.c ¥
/prj/sr/em/frame/src/em_log _open_sram. c

all . ${CONFSRC} em rpc. h ${MOD}

$ (CONFSRC} : $ (DEV_CONFIG]}
@echo $@ “Making...”
@per! /prj/sr/em/frame/build/$ (PRECOMP_PERL]} ¥
$ {DEV_CONFiG} $({EQUIP} ema gpib ai

pc_po_main : $[SRC_FIL} ${CONFOBJ)
: ${CC} -o $© —DEM_LOG SRAM=$ {SRAM NO} ${CFLAGS} ¥
$[SRC_FIL} $ICONFSRC] $I{LIBPATH} ${LiB} ${EMLIB} ¥
rm -f * 0

$ (CONFOBJ] : $ {CONFSRC]
$ {CCRPC} $ (CONFSRC} §$ (CFLAGS}

clean :;
rm —f *. o ${MOD} ${CONFSRC] em_rpc.h em_rpc_cint.c ¥
em_rpc_svc. ¢ em_rpc_xdr.c em_rpc. x

em_rpc. h:
@echo “Prepare RPC.. .~
cp /prj/sr/em/api/src/em_rpc. x em_rpc. X
rpcgen em_rpc. X
rm em_rpc_clint.c em rpc_svc.c em_rpc_xdr.c em rpc. x
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Appendix H: Header Files

OCO~NOOIT WM —

/% (@header _beg i n) wkmkiokiokioksiokskokkk ko kskkkkok ok ks kokokokokokkokokokookdok
* (G Header)

* Name = em_id23 *
* (Purpose) *
* Header file for 1D23 *
* (Relation) *
* *
* (History) *
* 18-Nov-1996 T. Fukui/SPring—8 for id23 *
* 97-Dec-17 Hiramatsu revised *
kR Rk Rk ko okkokkokkkiokokkokkook (@header_end) */

#ifndef BL_INCLUDE_EM_1D23
#define BL_INCLUDE_EM_1D23

#include </HP-RT/usr/include/sys/types. h>
#include </HP-RT/usr/include/stat. h>
#include </HP-RT/usr/include/sys/shmmap. h>
#include </HP-RT/usr/include/fcntl. h>
#include </HP-RT/usr/include/string. h>
#include </HP-RT/usr/include/stdlib. h>
#include </HP-RT/usr/include/stdio. h>
#include </HP-RT/usr/include/rpc/rpc. h>

#include “sr_all.h”
#include “sr_em. h”
#include “dev_api.h”
#include “em_idcom. h”

#include “em_id23 define. h”
#include “em_id23 typedef. h”
#include “em_id23 func. h”
#include "em_id23 err define. h”

ftendif
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/* (@header _beg in) krkkkrikipkkikkihkiokkkikkikkkkkkkkokhokkkokokokkdok
* (C Header) *
* Name = em id23_define *
* (Purpose) *
* Macro constants are defined *
* (Relation) *
* *
* (History) *
* Jul-04-1996 H. Funayama/iST created *
* 98-01-16 Hiramatsu revised *
* 99-01-15 Hiramatsu updated *
* 99-04-23 Hiramatsu updated *
* 99-07-05 Hiramatsu join lc_ and st_curr_put *
Kokoekbokcckkokkkkokoookokkkokkk (@header end) */
#ifndef EM_1D23 DEFINE
#define EM 1D23 DEFINE

#define EM_1D23 BCD_1 0x000F

#define EM_ID23_BCD_2 0x00F0

#tdefine EM_1D23 BCD 3 0x0F00

#idefine EM_ID23 BCD 4 0xF000

#define EM 1D23 EMERGENCY CNT 1 BIT 0x0001

#define EM_ID23_EMERGENCY_CNT_1_SET BIT 0x0001

#idefine EM_1D23 EMERGENCY_CNT_2 BIT 0x0002

#define EM_ 1D23_ EMERGENCY CNT 2 SET BIT 0x0002

#tdefine EM_ 1D23 EMERGENCY _ INPUT_ PORT 1 1

#define EM_1D23 EMERGENCY INPUT PORT 2 2

#define EM 1D23 EMERGENCY LOCAL BIT 0x0008

#define EM_1D23 EMERGENCY_ LOCAL SET BIT 0x0020

#define EM_1D23 EMERGENCY PB 1 BIT 0x0001

#define EM_1D23_EMERGENCY PB 1 SET BIT 0x0004

#define EM_1D23 EMERGENCY PB 2 BIT 0x0002

#define EM_1D23 EMERGENCY PB 2 SET BIT 0x0008

#define EM 1023 EMERGENCY PB 3 BIT 0x0004

#idefine EM_1D23 EMERGENCY PB 3 SET BIT 0x0010

#define EM_1D23 GAP_CONV_MOVE DATA 0

#idefine EM_I1D23_GAP_FULL_OPEN 300.0

#define EM_1D23 GAP_INIT DELAY TIME 1

#tdefine EM 1D23 GAP INIT INPUT PORT 3

#idefine EM 1D23 GAP LIN 1

#define EM_ID23_PUT POSITION 1

#define EM_1D23 GET_POSITION 0

#define EM_ID23_GAP_LMT_HOME BIT 0x0040

#define EM_1D23 GAP LMT HOME SET BIT 0x0100

#define EM_!DZ3_GAP_LMT_INPUT_PORT_1 1

#define EM 1D23 GAP LMT_INPUT PORT 2 2

#define EM_1D23 GAP LMT LW DW CL BIT 0x0080

#define EM_1D23 GAP_LMT LW DW CL SET BIT 0x0080

#define EM_1D23 GAP LMT LW DW OP BIT 0x0008

#define EM_1D23 GAP LMT LW DW OP SET BIT 0x0040

#define EM_ID23 GAP LMT LW UP_CL BIT 0x0040

#define EM_1D23_GAP_LMT LW UP _CL SET BIT 0x0020

#define EM_1D23_GAP_LMT LW UP OP BIT 0x0004

#define EM _1D23_GAP_LMT_LW UP OP_SET BIT 0x0010

#idefine EM_ID23 _GAP_LMT UP DW CL BIT 0x0020

#idefine EM_ID23 GAP_LMT_UP_DW CL SET BIT 0x0008

#define EM_ID23 GAP_LMT _UP _DW OP BIT 0x0002

#define EM_1D23 GAP LMT UP DW OP_SET BIT 0x0004

#define EM 1D23 GAP LMT UP UP CL BIT 0x0010

#define EM_1D23 GAP LMT UP UP CL SET BIT 0x0002

#define EM_1D23 GAP_LMT UP _UP OP BIT 0x0001

#define EM_ID23_GAP_LMT_UP_UP_OP_SET BIT 0x0001

fidefine EM_1D23 GAP_MAX_NUM 319.9
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64 #define EM_ID23_GAP_MIN_NUM

65 #define EM_ID23 GAP MOVE_ACC_CYCLE
66 #define EM_ID23_GAP_MOVE_CONV_COEFF 5000.
67 #define EM_ID23_GAP_MOVE_V_MAX

68 #define EM_ID23_GAP_MOVE_V_MIN

69 #define EM_ID23_GAP_MOVE_WTIME

70 #define EM_1D23_GAP_OPEN_ACC CYCLE

71 #define EM_ID23 GAP OPEN_V_MAX

72 #define EM_ID23_GAP_OPEN_V_MIN

73 #define EM_ID23_GAP_PRESET_DELAY_TIME
74 #define EM_I1D23_GAP_PRESET_LIN

75 #define EM_ID23_GAP_PRESET_ROT

76 #define EM_ID23_GAP_ROT

77 #define EM_ID23 GAP_STATUS_ INPUT_BIT
78 #define EM_1D23_GET CURR

79 #define EM_ID23_GET_TABLE

80 #define EM_ID23_1_L_GAP_LMT_STATUS

81 #define EM_ID23_1_L GAP_STATUS 0x01
82 #define EM_1D23_1_L PHASE_STATUS 0x231
83 #define EM_ID23_1_L_SIP_STATUS 0x01
84 #define EM_ID23 LC_CURR_EXEC_CONV_VALUE 1
85 #define EM_ID23_LC_CURR_EXEC_CONV_VALUE_2
86 #define EM_1D23_LC_CURR_EXEC_KIND

87 #define EM_ID23_LC_CURR_EXEC_MANUAL

88 #define EM_ID23_LC_CURR_EXEC_TABLE

89 #define EM_ID23_LC_CURR_PUT_KIND

90 #define EM_1D23_LC_CURR_PUT_MANUAL

91 #define EM_1D23_LC_CURR_PUT_TABLE

92 #define EM_ID23_LG_TABLE_SET_FILE_MAX

93 #define EM_ID23_LC_TABLE_SET_FILE_NAME

94 #define EM_{D23_LC_TABLE_THRU_FILE_MAX

95 #define EM_ID23_LC_TABLE_THRU_FILE_NAME
96 #define EM_ID23_PHASE_BRAKE_DELAY_TIME

97 #define EM_ID23 PHASE BRAKE L AMP BIT

98 #define EM_ID23_PHASE BRAKE L ON BIT

99 #define EM_ID23_PHASE_BRAKE_U_AMP BIT

100 #define EM_ID23_PHASE_BRAKE_U ON_BIT

101 #define EM_ID23_PHASE_GCONV_MOVE_BOTH

102 #define EM_1D23_PHASE_CONV_MOVE DATA

103 #define EM_ID23 PHASE_CONV_MOVE_KIND

104 #define EM_{D23_PHASE_CONV_MOVE_LOWER

105 #define EM_1D23_PHASE_CONV_MOVE_UPPER

106 #define EM_ID23_PHASE_INIT_DELAY_TIME

107 #define EM_ID23_PHASE_INIT_INPUT_PORT

108 #define EM_ID23 PHASE_INIT KIND
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109 #define EM_1D23 PHASE LMT DW 1 _BIT 0x0200
110 #define EM_1D23_PHASE_LMT DW_1_SET BIT 0x0002
111 #define EM_ID23_PHASE_LMT_DW 2 BIT 0x0800
112 #define EM_ID23_PHASE_LMT_DW_2_SET BIT 0x0008
113 #define EM_ID23 PHASE_LMT DW 3 BIT 0x2000
114 #define EM_ID23_PHASE_LMT_DW_3_SET BIT 0x0020
115 #define EM_1D23_PHASE_LMT_DW_4 BIT 0x8000
116 #define EM_iD23_PHASE_LMT_DW_4_SET BIT 0x0080
117 #define EM_ID23_PHASE_LMT_INPUT_PORT_1 1
118 #define EM_ID23_PHASE_LMT_INPUT_PORT_2 2
119 #define EM_ID23_PHASE_LMT LW HOME BIT 0x0100
120 #define EM_ID23_PHASE_LMT_LW HOME_SET BIT 0x0200
121 #define EM_ID23 PHASE LMT UP 1 BIT 0x0100
122 #define EM_ID23_PHASE LMT UP 1 SET BIT 0x0001
123 #define EM_1D23_PHASE_LMT_UP_2 BIT 0x0400
124 #define EM_ID23_PHASE_LMT_UP_2 SET BIT 0x0004
125 #define EM_ID23_PHASE LMT _UP 3 BIT 0x1000
126 #define EM_ID23 PHASE LMT UP_3 SET BIT 0x0010
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129
130
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135
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138
139
140
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144
145
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147
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149
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152
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154
159
156
157
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162
163
164
165
166
167
168
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170

172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
188
189

ftdef ine
#tdef ine
#define
ttdef ine
#define
#define
#tdefine
f#tdefine
#define
#tdefine
#define
#def ine
#define
#def ine
f#idefine
#define
#define
#tdefine
#idefine
#define
#idefine
#define
#idef ine
#define
#tdefine
#define
#idefine
#tidefine
#idefine
#tdefine
#tdefine
#define
#define
#def ine
#define
f#idefine
#tdefine
#define
#tdefine
#define
#define
#idefine
#define
#define
#define
#idefine
#tdefine
#tdef ine
#define
#define
#define
#define
#tdefine
#define
ftdefine
#idefine
#define
t#tdefine
#define
#idefine
#tdefine
#define
#define
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EM_I1D23_PHASE_LMT_UP_4 BIT
EM_ID23_PHASE_LMT_UP_4 SET BIT
EM_1D23_PHASE_LMT_UP_HOME BIT
EM_1D23 PHASE _LMT_UP HOME_SET BIT
EM_1D23_PHASE_LOWER
EM_ID23_PHASE_L_LIN
EM_1D23_PHASE_L_ROT
EM_I1D23_PHASE_L_SIGN_BIT_ROT
EM_1D23_PHASE_MAX_NUM
EM_1D23_PHASE_MIN_NUM
EM_I1D23_PHASE_MOVE_ACG_CYCLE
EM_1D23_PHASE_MOVE_CONV_COEFF
EM_1D23_PHASE_MOVE_L_PULS_NUM

EM_1D23_PHASE_MOVE_ONE_SIDE_ACC_CYCLE
EM_1D23_PHASE MOVE_ONE_SIDE_PHASE SIDE
EM_1D23_PHASE_MOVE_ONE_SIDE_PHASE_UPPER

EM_1D23_PHASE_MOVE_ONE_SIDE_V_MAX
EM_1D23_PHASE_MOVE_ONE_SIDE_V_MIN
EM_1D23_PHASE_MOVE_ONE_SIDE_WTIME
EM_1D23 PHASE MOVE U PULS NUM
EM_1D23_PHASE MOVE V_MAX
EM_1D23_PHASE_MOVE V MIN
EM_1D23_PHASE_MOVE_WT IME
EM_1D23_PHASE_PRESET DELAY TIME
EM_1D23_PHASE_PRESET LIN
EM_1D23 PHASE PRESET ROT

EM_ID23 PHASE RESET DELAY TIME
EM_1D23_PHASE_RESET OUT BIT 1
EM_ID23_PHASE_RESET OUT BIT 2
EM_1D23_PHASE_STATUS_INPUT_PORT
EM_1D23_PHASE_TRIGGER BIT_NUM
EM_1D23 PHASE UPPER

EM_ID23 PHASE U LIN

EM_1D23 PHASE U ROT
EM_1D23_PHASE_U_SIGN_BIT_ROT
EM_1D23_POSITION_CONV_KIND
EM_1D23_PUT_CURR

EM_1D23_PUT TABLE

EM_1D23 RFBPM_CONV GET Al DATA
EM_1D23 RFBPM_CONV GET VALUE 1
EM_1D23_RFBPM_CONV_GET_VALUE_2
EM_1D23_RFBPM_POS|TION_AVE_NUM
EM_1D23 RFBPM_POSITI1ON_NUMBER
EM_1D23_RFBPM_POSITION SAMP TIM
EM_1D23_RFBPM_STATUS CHECK
EM_1D23_RFBPM_STATUS_INPUT_PORT
EM_ID23 R_SHIFT 12
EM_1D23 R _SHIFT 4
EM_ID23 R SHIFT 8
EM_ID23 _SIGN BIT LIN

EM_ID23 SIP_STATUS_INPUT_PORT
EM_ID23_ST_ADC_CURR_GET_SLAVE
EM_ID23 ST CURR_CLEAR DATA_NUM
EM_1D23_ST CURR_CONV_GET A1 _DATA
EM_ID23_ST_CURR_CONV_GET_VALUE_1
EM_1D23 ST_CURR_CONV_GET VALUE 2
EM_1D23 ST CURR_EXEC_CONV_VALUE_1
EM_1D23 ST CURR_EXEC CONV VALUE 2
EM_1D23 ST CURR SET DATA
EM_1D23_ST_CURR_SET_ST_NUM
EM_1D23_ST_DAC_CURR_GET_SLAVE
EM_1D23_ST_ERR RESET BIT

EM_1D23 ST ERR RESET DELAY

0x4000
0x0040
0x0080
0x0100
1
5
3
0x8000
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

#define
#define
#tdefine
#tdefine
#define
t#idefine
#idefine
#tdef ine
#def ine
#tdefine
fidefine
#idefine
#define
#tdefine
#define
#tdefine
#define
#define
#define
#define
#idefine
#tdefine
#define
t#tdef ine
#define
#idefine
fidefine
#def ine
#define
f#idef ine
#define

#endif
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EM_1D23_ST_ERR_RESET_SLAVE
EM_ID23_ST_NUM
EM_1iD23_ST_POWER_PUT_ODIGIT
EM_ID23_ST_POWER_PUT BIT
EM_ID23_ST_POWER PUT DELAY
EM_1D23_ST_POWER_PUT_SLAVE
EM_1D23_ST_STATUS_CURR
EM_ID23_ST_STATUS_CURR_BIT
EM_1D23_ST_STATUS_FAN
EM_1D23_ST_STATUS_FAN BIT
EM_(D23_ST_STATUS_FAULT
EM_ID23_ST_STATUS_FAULT_BIT
EM_ID23_ST_STATUS_GET_SLAVE
EM_ID23_ST_STATUS_ON
EM_ID23_ST_STATUS_ON2
EM_1D23_ST STATUS ON2 BIT
EM_(D23_ST_STATUS_ON_BIT
EM_ID23_ST_STATUS_REMOTE
EM_I1D23_ST_STATUS_REMOTE_BIT
EM_1D23_ST_STATUS_TEMP
EM_ID23_ST_STATUS_TEMP BIT
EM_1D23_ST_STATUS_VOLT
EM_1D23_ST_STATUS _VOLT BIT
EM_1D23 TABLE_R_MAX_DATA
EM_1D23_TIME_OUT_NUM
EM_1D23_VAC_GET_PORT
EM_1D23_VAC_STATUS_INPUT_PORT
EM_1D23_VAG_STATUS_KIND
EM_I1D23_VAC_STATUS_KIND_1
EM_I1D23_VAGC_STATUS_KIND 2
EM_1D23_VAC_STATUS_SHIFT_NUM
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for long-steering (Bx & By)

introduced set flg

1

2 * (C Header)

3 * Name = em_id23_typedef

4 * (Purpose)

5 % Header file

6 * (Relation)

7 *

8 * (History)

9 * Jul-12-1997 H. Funayama / iST
10 * 98-1-22 Hiramatsu
11 % 99-04-16 Hiramatsu
12 * 99-05-08 Hiramatsu

13 skkiokkdokiokkkiokkiok kol kR kR sokoockorckk (@header _end) *
EM_1D23_TYPEDEF

15 #define EM_1D23_TYPEDEF

14 #ifndef

16

17 typedef st
18 int

19 int

20 double

21 } Em_id23_

23 typedef st
24 int s
25 double

26 } Em_id23_

28 typedef st
29 int

30 double
31 double
32 double
33 double
34 double
35 double
36 double
37 double
38 double
39 double
40 double
41 double
42 double
43 double
44 double
45 double
46 double
47 double
48 double
49 double
50 double
51 doubie
52 double
53 double
54 double
55 double
56 double
57 double
58 double
59 double

60 } Em_id23_
62 #endif

ruct |

set flg;
current_digital;
current_now;
current;

ruct |
et flg;
gapha;
position;

ruct |

set flg;
bx_gap[50] ;
bx_phase[50] :
by_gap[50];

by _phase[50] ;
bx_table[50] [50];
by table[50][50];
s1x_gap[50];
s1x_phase[50] ;
sly_gap[50];
sly_phase[50];

s1x_table[50] [50];
sty table[50][50];

s2x gap[50];
s2x_phase[50] ;
s2y_gap[50];
s2y phase[50];

s2x_table[50] [50];
s2y table([50][50];

s3x_gap[50];
s3x_phase[50] ;
s3y gap(50];
s3y phase[50];

s3x_table[50] [50];
s3y_table[50] [50];

sdx_gap[50];
s4x phase[50] :
s4y_gap[50]:
s4y phase[50];

s4x_table[50] [50];
s4y tablie[50] [50];

table;

/%
/%
/%

/%
/*

/*
/*

/*

/%

/%

/*

added 4 AC-steerings

cellar flag PUT=1,

GET=0

present current{(digital)

present current

cellar flag PUT=1,

gap, phase _up or phase lo

cellar flag PUT=1,

GET=0

GET=0

long-steer ing magnet

AC-steer ing magnet

AC-steer ing magnet

AC-steer ing magnet

AC-steer ing magnet

*/
*/
*/

*/
*/

*/
*/

*/

*/

*/

*/

/*(@header_begin)*****************************************************

*
*
*
*
*
*
*
*
*
*
*
/
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/* (@header beg in) krkkrikkiikkikkrkkkrikkihkokkobrokkkokkkhok
* (C Header) *
* Name = em_id23 func *
* (Purpose) *
* Function prototype is declared here *
* (Relation) *
* Prototype syntax should be same as those of ANSI-C *
* (History) *
* 18-Nov—1996 T. Fukui/SPring-8 for id23 *
* 98-02-01 Hiramatsu revised *
* 99-01-15 Hiramatsu updated *
* 99-03-03 Hiramatsu deleted init_counter *
* 99-05-05 Hiramatsu add em_ema loop sequence *
* 99-06-18 Hiramatsu revised for GUI-EMA *
* 99-07-05 Hiramatsu join lc_ and st cur put *
Frkkkkkkkkkkok kol koo kbR kckkkkkkk (@header _end) */

#ifndef EM_iD23_FUNGC
#define EM_1D23_FUNC

int em_cntl_init

int em_cntl_terminate

int em_dev_init

int em dev_terminate

int em id23 gap conv_ful|l_put
int em_id23_gap_conv_put

int em_id23 gap_init_put

int em_id23_gap move put

int em_id23 gap move put abs
int em id23_gap preset put
int em_id23 gap status_get
int em id23 hold

int em_id23 Ic_feed_forward

(
(
(
()
g m_data, Em_data, Em_data
(
(
(
(
(
E
int em_id23 lc _feed forward parm Ed uble * );
(
(
(
(
(
(
(
(
(
(
(
(

)
)
)
)
E
Em_data, Em_data, Em_data
Em data, Em data, Em data
Em data, Em data, Em data
E
E
E
E
)
o
E

m_data, Em data, Em_data
m_data, Em_data, Em_data
m_data, Em_data, Em_data

¥ ¥ H O H ¥ K ¥

N e e N e N s

m_data, Em data, Em data

int em_id23 lc table set m data, Em data, Em data
int em 1d23 ic_table thru Em data, Em data, Em_data
int em_id23 Imt emergency status get( Em data, Em_data, Em_data
int em_id23 _Imt_gap status get Em_data, Em data, Em_data
int em_i1d23_Imt_phase_status_get Em _data, Em_data, Em data
int em_id23_phase_brake off put Em data, Em data, Em data
int em_id23 phase brake on put Em data, Em data, Em data
int em_ id23 phase conv_put Em data, Em _data, Em_data
int em id23 phase init_put Em data, Em _data, Em_data
int em_id23 _phase move_one_side put ( Em_data, Em_data, Em_data
int em_id23_phase_move put Em data, Em data, Em data

int em_id23 phase position get Em data, Em_data, Em_data
int em_id23 phase preset put Em data, Em data, Em data
int em id23 phase reset ( Em_data, Em data, Em data
int em id23 phase status get ( Em_data, Em data, Em_data

int em id23 phase trigger off put ( Em_data, Em_data, Em_data
int em id23 phase _trigger_on_put ( Em_data, Em data, Em_data
int em i1d23 phase trigger status_get( Em_data, Em_data, Em_data
int em 1d23 pattern_create ( Em_data, Em_data, Em_data
int em id23 pattern_destroy ( Em_data, Em _data, Em_data
int em_id23 pattern_start ( Em_data, Em data, Em data
int em id23 pattern_stop E Em_data, Em data, Em_data

(

(

int em_id23 pattern phase put Em_data, Em data, Em data
int em_id23_pattern_hold put Em data, Em data, Em data

int em_id23 pattern phase get Em data, Em data, Em data
int em_id23 pattern_phase conv_get ( Em data, Em_data, Em_svoc ;
int em id23 pattern hold_get ( Em_data, Em data, Em data ;
int em_1d23_pattern_hold_conv_get ( Em_data, Em_data, Em_svoc ;
int em_id23_pattern_status_get ( Em data, Em data, Em data

e " " " " s S e i e e S S S N N S N N N N N S N S N e S N
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int em_id23 pattern_status conv_get ( Em_data, Em_data, Em_svoc
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int em_id23 position_conv_get ( Em_data, Em_data, Em_svoc *
int em_id23 position_gap lin_get ( Em_data, Em data, Em_data *
int em id23_position_gap_rot_get ( Em_data, Em_data, Em_data *
int em_id23 position phase | Iin_get( Em_data, Em_data, Em_data *
int em_id23 position _phase_|_rot get( Em_data, Em_data, Em_data *
int em_id23 position_phase u_lin_get( Em_data, Em_data, Em_data *
int em id23 position phase u_rot_get( Em_data, Em_data, Em data *
int em_id23 rfbpm_conv_get ( Em _data, Em data, Em svoc *
int em_id23 rfbpm_convmm_get ( Em_data, Em data, Em svoc *
int em_id23 _rfbpm position get ( Em_data, Em data, Em_data *
int em_id23 rfbpm status_get ( Em_data, Em_data, Em_data *
int em_id23 rio init ()

int em id23 rio terminate ();

int em_id23 sip status get ( Em_data, Em data, Em data *
int em_id23 st adc_curr_get ( Em data, Em_data, Em data *
int em_id23 st curr conv get ( Em data, Em data, Em svoc *
int em_id23 st curr _exec ( Em data, Em data, Em_data *
int em_id23 st curr put ( Em_data, Em_data, Em data *
int em id23 st curr_set ( Em_data, Em data, Em data *
int em 1d23 st _dac_curr_get ( Em_data, Em data, Em data *
int em_id23_st_err_reset ( Em data, Em data, Em data *
int em_id23_st _power off put ( Em_data, Em_data, Em data *
int em_id23 st _power_on_put ( Em_data, Em_data, Em _data *
int em_id23 st status_get ( Em_data, Em_data, Em_data *
int em id23 status conv_get ( Em_data, Em_data, Em_svoc *
int em_id23 ttldio_init ()

int em_id23 util _delay_time (int );

int util _usleep (long ) ;

int em_id23 util _position conv (int, ‘const int *, double * );
int em_id23 util st curr_cellar (int, int, Em_id23 current * );
int em id23 uti! table cellar (int, Em_id23_table * );

int em_1d23 util table file get (char *, Em_id23 table * );

int em 1d23_vac_conv_get ( Em_data, Em_data, Em svoc * );
int em_id23 vac_get ( Em_data, Em data, Em data * );
int em_id23_vac status get ( Em data, Em data, Em data * );
#tendif
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/* (@header _beg in) wkpkpkkkkkikkikkikikkkidkkiickiikiokkokkokkokdokkokk

* (C Header)

* Name = em_id23 err _define

*  (Purpose)

* EM ID23 fibrary error definition

* (Relation)

*

* (History)

* 18-Nov—1996 T. Fukui/SPring-8 for id23
* 97-Dec-17 Hiramatsu revised
* 99-01-15 Hiramatsu updated
* 99-04-14 Hiramatsu updated

Aokl kR loRkok ook kR Rk ok ok (@header _end) *

#ifndef

EM_ID23_ERR_DEF INE

#define EM_I1D23 ERR_DEFINE

#tdefine
#tidefine
#tdefine
#idefine
#define
#define
#tdefine
#define
#define
#idefine
#define
#idefine
#idefine
#idefine
#define
f#idefine
#define
#define
#define
#idefine
#define
#define
#define
#idefine
#tdefine
#tdefine
#tdefine
#tdefine
ftdefine
#define
#idefine
#idef ine
#tdefine
fidefine
fidefine
fidefine
#define
f#tdefine
f#tdefine
#tdefine
#define
#tdefine
ftdefine
#tdefine
#define
#tdefine
#define
fidefine

EM_1D23_CNTL_INIT_CURRENT PUT_ERR
EM_1D23_CNTL_INIT_CURRENT_SET_ERR
EM_1D23_CNTL_INIT_FEED_FORWARD ERR
EM_ID23_CNTL_INIT_TABLE_GET_ERR

EM_ID23 CNTL_INIT_TABLE_STORE_ERR
EM_1D23_EMA_LOOP_SEQUENCE_HOLD_LIMIT_ERR
EM_1D23_EMA_LOOP_SEQUENCE_HOLD_L GET_ERR
EM_1D23_EMA_LOOP_SEQUENGCE_HOLD L _LOAD_ERR
EM_I1D23_EMA_LOOP_SEQUENGE_HOLD_R_GET_ERR
EM_1D23_EMA_LOOP_SEQUENCE_HOLD_R_LOAD_ERR
EM_1D23_EMA_LOOP_SEQUENCE_PHASE_L IMIT_ERR
EM_1D23_EMA 1 00P_SEQUENCE_PHASE_L_ERR
EM_I1D23_EMA_LOOP_SEQUENCE_PHASE_L_GET_ERR
EM_1D23_EMA_LOOP_SEQUENCE_PHASE_L_LOAD_ERR
EM_I[D23_EMA_LOOP_SEQUENCE_PHASE R_ERR
EM_iD23_EMA_LOOP_SEQUENCE_PHASE_R_GET_ERR
EM_iD23_EMA_LOOP_SEQUENCE_PHASE_R_LOAD_ERR
EM_ID23_EMA_LOOP_SEQUENCE_TRIGGER_L_OFF_ERR
EM_1D23_EMA_LOOP_SEQUENCE_TRIGGER_L_ON_ERR
EM_ID23_EMA_LOOP_SEQUENCE_TRIGGER R_OFF_ERR
EM_ID23_EMA_LOOP_SEQUENCE_TRIGGER_R_ON_ERR
EM_1D23_EMERGENCY_ERR_ADR_NOT_SET
EM_1D23_EMERGENCY_STATUS_ERR
EM_ID23_FEED_FORWARD_CALCULAT!ON_ERR
EM_1D23_GAP_INIT_ERR_ADR_PORT_NOT_SET
EM_ID23_GAP_{NIT_ERR_ADR_TIME_NOT_SET
EM_1D23_GAP_INIT_ERR_FIRST_REFERENCE
EM_1D23_GAP_INIT_ERR_SECOND_REFERENCE
EM_ID23_GAP_INIT_ERR_STATUS_GET
EM_ID23_GAP_INIT PUT_ERR
EM_ID23_GAP_INIT_PUT ERR_COUNT_OVER
EM_ID23_GAP_LMT_ERR_ADR_NOT_SET
EM_ID23_GAP_LMT_STATUS_ERR
EM_1D23_GAP_MOVE_ERR_ADR_NOT_SET
EM_1D23_GAP_MOVE_FEED_FORWARD_ERR
EM_1D23_GAP_MOVE_PUT_ABS_ERR
EM_1D23_GAP_MOVE_PUT_ERR
EM_1D23_GAP_PRESENT_GET_ERR
EM_1D23_GAP_PRESET_ERR
EM_1D23_GAP_PRESET_ERR_ADR_NOT_SET
EM_1D23_GAP_STATUS_ERR_ADR_NOT_SET
EM_I1D23_GAP_STATUS_GET_ERR
EM_1D23_HOLD_TIME_GET_ERR
EM_ID23_LC_CURR_ERR_DATA_NOT_SET
EM_ID23_LC_H_FEED_FORWARD_ERR_PUT
EM_ID23_LG_TABLE_FILE_GET_ERR
EM_1D23_LG_TABLE_THRU_ERR_ADR_NOT_SET
EM_ID23_LC_V_FEED_FORWARD_ERR_PUT

*
*
*
*
*
*
*
*
*
*
/
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EM_1D23_PATTERN CREATE_ERR

EM_1D23 PATTERN_DESTROY_ERR
EM_ID23_PATTERN_HOLD CONV_GET ERR
EM_ID23_PATTERN HOLD_GET ERR
EM_1D23_PATTERN_HOLD_PUT_ERR_HOLD_L
EM_1D23 PATTERN_HOLD_PUT_ERR_HOLD_L_PUT
EM_1D23 PATTERN_HOLD PUT_ERR_HOLD R
EM_ID23_PATTERN_HOLD PUT_ERR_HOLD R_PUT
EM_1D23_PATTERN PHASE CONV_GET ERR
EM_1D23_PATTERN PHASE_GET ERR
EM_1D23_PATTERN PHASE_PUT ERR PHASE_L
EM_1D23_PATTERN_PHASE_PUT_ERR_PHASE L_PUT
EM_1D23_PATTERN_PHASE_PUT_ERR_PHASE R
EM_ID23 PATTERN PHASE_PUT_ERR PHASE R PUT
EM_1D23_PATTERN_START ERR
EM_1D23_PATTERN_STATUS CONV GET_ERR
EM_1D23 PATTERN STATUS GET ERR
EM_1D23_PATTERN STATUS GET_ERR_NO_VALUE_IN_C
EM_ID23_PATTERN_STATUS_GET ERR OUT
EM_ID23_PATTERN_STOP_ERR
EM_ID23_PHASE_BRAKE_L ON BIT ERR
EM_1D23_PHASE_BRAKE OFF ERR ADR NOT_SET
EM_ID23 PHASE_BRAKE OFF PUT ERR
EM_1D23_PHASE_BRAKE_ON_ERR_ADR_NOT_SET
EM_1D23_PHASE_BRAKE_ON_PUT_ERR
EM_1D23_PHASE_BRAKE_U_ON B1T_ERR
EM_1D23_PHASE_CONV_ERR_CNV_NOT SET
EM_1D23_PHASE_CONV_MOVE_DATA NOT SET
EM_1D23_PHASE_CONV_PUT ERR UNSUPPORTED_ MODE
EM_1D23 PHASE_FEED FORWARD ERR

EM_1D23 PHASE_INIT ERR_ADR_NOT_SET
EM_ID23_PHASE_INIT_ERR_ADR_PORT_NOT_SET
EM_1D23_PHASE_INIT_ERR_ADR TIME_NOT SET
EM_1D23_PHASE_INIT_ERR _FIRST REFERENCE_UP
EM_1D23_PHASE_INIT ERR FIRST REFERENCE_LOW
EM_1D23 PHASE_INIT_ERR_SECOND_REFERENGCE_UP
EM_1D23_PHASE INIT_ERR SECOND_REFERENGCE_LOW
EM_1D23 PHASE_ INIT_ERR_STATUS GET
EM_ID23 PHASE_INIT_PUT_ERR
EM_ID23_PHASE_INIT_PUT_ERR_COUNT OVER
EM_ID23_PHASE_LMT ERR ADR NOT SET
EM_1D23_PHASE_LMT_STATUS_ERR

EM_ID23 PHASE L POSITION_GET_ERR
EM_1D23_PHASE L_PUT ERR

EM_1D23 PHASE_MOVE_CHECK_ERR
EM_1D23_PHASE_MOVE_ERR ADR NOT SET
EM_ID23_PHASE_MOVE_L PULS ERR
EM_1D23_PHASE_MOVE_L_PULS NUM_ERR
EM_1D23_PHASE_MOVE ONE_SIDE ERR_ADR_NOT_SET
EM_1D23_PHASE MOVE_U PULS ERR
EM_1D23_PHASE_MOVE U PULS NUM_ERR
EM_ID23_PHASE_PRESENT GET ERR
EM_ID23_PHASE_PRESET ERR

EM_1D23 PHASE_PRESET ERR_ADR_NOT_SET
EM_1D23 PHASE RESET ERR
EM_ID23_PHASE_RESET_ERR_ADR_NOT SET
EM_1D23_PHASE_STATUS ERR_ADR_NOT SET
EM_1D23_PHASE_STATUS GET ERR
EM_1D23_PHASE_TRIGGER OFF ERR ADR_NOT SET
EM_1D23 PHASE_TRIGGER_ON_ERR_ADR_NOT_SET
EM_1D23_PHASE TRIGGER STATUS_ERR

EM_1D23 PHASE_U POSITION_GET_ERR
EM_1D23_PHASE_U_PUT ERR
EM_ID23_POSITION_CONV_ERR
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EM_1D23_POSITION_CONV_ERR_CNV_NOT_SET

EM_ID23_POS|TION_CONV_ERR_DATA_KIND_DIFFER

EM_ID23_POSITION_CONV_ERR_GAP_MAX_OVER
EM_1D23_POSITION_CONV_ERR_GAP_MIN_OVER
EM_1D23_POS|TION_CONV_ERR_PHASE_MAX_OVER
EM_1D23_POS|ITION_CONV_ERR_PHASE_MIN_OVER
EM_ID23_POSITION GET_ERR
EM_1D23_POSITION_GET_ERR_ADR_NOT_SET
EM_ID23_RFBPM_CONV_GET_ERR
EM_1D23_RFBPM_CONV_GET_ERR_CNV_NOT_SET
EM_iD23_RFBPM_POSITION_GET_ERR

EM_ID23_RFBPM_POSITION_GET_ERR_ADR_NOT_SET

EM_ID23_RFBPM_STATUS_GET ERR
EM_ID23_RFBPM_STATUS_GET_ERR_ADR_NOT_SET
EM_1D23_RI10_INIT_ERR
EM_ID23_R10_START_ERR
EM_ID23_RIO_TERMINATE_ERR
EM_1D23_SIP_STATUS_GET_ERR
EM_1D23_SIP_STATUS_GET ERR_ADR_NOT_SET
EM_ID23_ST1_H_FEED_FORWARD_ERR_PUT
EM_ID23_ST1_V_FEED_FORWARD_ERR_PUT
EM_1D23_ST2_H_FEED_FORWARD_ERR_PUT
EM_1D23_ST2_V_FEED_FORWARD_ERR_PUT
EM_1D23_ST3_H_FEED_FORWARD_ERR_PUT
EM_1D23_ST3_V_FEED_FORWARD ERR_PUT
EM_ID23_ST4 H FEED FORWARD_ERR_PUT
EM_ID23_ST4_V_FEED_FORWARD ERR_PUT
EM_1D23_STATUS_CONV_GET_ERR
EM_1D23_ST_ADG_CURR_GET_ERR
EM_ID23_ST_ADC_CURR_GET_ERR_ADR_NOT_SET
EM_1D23_ST_CELLAR_NOT_PUT
EM_ID23_ST_CURR_CONV_GET_ERR
EM_1D23_ST_CURR_CONV_GET_ERR_CNV_NOT_SET
EM_ID23_ST_CURR_ERR_ADR_NOT_SET
EM_iD23_ST_CURR_ERR_CONV_NOT_SET
EM_1D23_ST_CURR_ERR_DATA_NOT_SET
EM_ID23_ST_CURR_PUT_ERR
EM_1D23_ST_GURR_SET_ERR
EM_1D23_ST_GCURR_SET_ERR_15A OVER
EM_ID23_ST_CURR_SET_ERR_ADR_NOT_SET
EM_1D23_ST_DAC_CURR_GET_ERR
EM_1D23_ST_DAGC_CURR_GET_ERR_ADR_NOT_SET
EM_1D23_ST_ERR_RESET_ERR
EM_iD23_ST_ERR_RESET_ERR_ADR_NOT_SET
EM_1D23_ST_POWER_OFF _PUT ERR
EM_1D23_ST_POWER OFF_PUT_ERR_ADR_NOT_SET
EM_1D23_ST POWER_ON_PUT_ERR
EM_1D23_ST_POWER_ON_PUT_ERR_ADR_NOT_SET
EM_ID23_ST_STATUS GET_ERR
EM_1D23_ST_STATUS_GET_ERR_ADR_NOT_SET
EM_1D23_TABLE_BX_GAP_ERROR
EM_1D23_TABLE_BX_PHASE_ERROR
EM_1D23_TABLE BY_GAP_ERROR
EM_1D23_TABLE_BY_PHASE_ERROR
EM_1D23_TABLE_FILE_ERR_OPEN
EM_ID23_TABLE_S1X_GAP_ERROR
EM_ID23_TABLE_S1X_PHASE_ERROR
EM_1D23_TABLE_S1Y_GAP_ERROR
EM_ID23_TABLE_S1Y_PHASE_ERROR
EM_ID23_TABLE_S2X_GAP_ERROR
EM_ID23_TABLE_S2X_PHASE_ERROR
EM_ID23_TABLE_S2Y_GAP_ERROR
EM_1023_TABLE_S2Y PHASE_ERROR
EM_1D23_TABLE_S3X_GAP_ERROR
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EM_1D23_TABLE_S3X_PHASE_ERROR
EM_1D23_TABLE_S3Y_GAP_ERROR
EM_1D23_TABLE_S3Y_PHASE_ERROR
EM_1D23_TABLE_S4X_GAP_ERROR
EM_1{D23_TABLE_S4X_PHASE_ERROR
EM_1D23_TABLE_S4Y_GAP_ERROR
EM_1D23_TABLE_S4Y_PHASE_ERROR
EM_iD23_TTLDIO_INIT_ERR
EM_iD23_UTIL_POSITION_CELLAR_ERR
EM_iD23 UTIL_POSITION_CONV_ERR UNSUPPORTED_MODE
EM_1D23_VAG_GET_ERR
EM_1D23_VAC_GET_ERR_ADR_NOT_SET
EM_ID23_VAC_STATUS_GET ERR
EM_1D23_VAC_STATUS_GET_ERR_ADR_NOT_SET
EM_1D23_VAC_STATUS GET_ERR_KIND
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*
*
*

/* (@header_beg i n) x¥kkkkickiiokikiokkokikiokkkikkkkokokkadoorokkddokkkkok
* (C Header)

* Name = em _ema_err_define

* (Purpose)

* ID23 EMA library error definition

* (Relation)

*

* (History)

* 99-05-04 Hiramatsu created

stk kR ok sk ok Kk kAokokkokokok (@header _end) *

#|fndef EM_ID23_EMA_ ERR DEFINE
#idefine EM_1D23_EMA_ERR_DEF INE

#tdefine EM_ID23_EMA_LOOP_SEQUENCE_PHASE_R_LOAD_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_PHASE_L_LOAD_ERR
#define EM_1D23_EMA_LOOP_SEQUENCE_HOLD_R_LOAD_ERR
#define EM_ID23_EMA_LOOP_SEQUENGE_HOLD_L_LOAD_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE PHASE R_GET_ERR
#idefine EM_1D23_EMA_LOOP_SEQUENCE_PHASE_L_GET_ERR
#define EM_1D23 EMA_LOOP_SEQUENCE_HOLD_R_GET_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_HOLD_L_GET_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_PHASE_R_ERR
#define EM_ID23_EMA_LOOP_SEQUENGE_PHASE_L_ERR
#define EM_1D23_EMA_LOOP_SEQUENCE_TRIGGER_R_ON_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_TRIGGER_R_OFF_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE TRIGGER L _ON_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_TRIGGER_L_OFF_ERR
#define EM_1D23_EMA_LOOP_SEQUENCE_HOLD_LIMIT_ERR
#define EM_ID23_EMA_LOOP_SEQUENCE_PHASE_L IMIT_ERR

#tendif

#include <rpc/types. h>
#define EM_SVOCSIZE 256

struct Em svoc {

int error;

char svoc[EM_SVOCSIZE];
}s
typedef struct Em _svoc Em_svoc;
bool t xdr_Em svoc () ;

#define MEMPROG ((u_1ong)0x30000100)
#define MEMVERS ((u_long) 1)

#define EM_CALL_INIT ((u_long)1)

extern int *em call _init 10 ;

#define EM CALL_SVOC ((u_ Iong)2)

extern Em_svoc *em call svoc_10);

#tdefine EM_CALL TERMINATE ((u_|ong)3)
extern int *em_call_terminate_1();
#define EM_CALL_STATUS ((u_long)4)
extern int *em_call_status 10 ;

#define EM_CALL_FORCEDTERMINATE ((u_long)5)
extern int *em call forcedterminate 10 ;

-317231001
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*
*
*
*
*
/
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Appendix I: Source Code for EMA and Equation of Movement

1 /* (@header_beg i n) ¥¥kkioiokkkkkikiikkokkk ook oR KRRk AR KR KKK

2 ¥ (C Function) *

3 * Name = em_ema_loop_sequence *

4 * Type = int *

5 * (Purpose) *

6 * EMA foop sequence *

7 *  (Input) *

8 * *

9 * (Output) *

10 * none *
11 * (Return) *
12 * =0 : ok *
13 % <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * none *
18 * (History) *
19 * 99-05-04 Hiramatsu created. *
20 * 99-05-31 Hiramatsu changed usleep() to susleep() *
21 % 99-08-28 Hiramatsu included hardware—timer *
*

22 skkkkkkkkkkkRkkk kRl kR kR kR Rk kkk Rk (Bheader _end)
23 #include <rpc/rpc. h>

24 #tinclude <unistd. h>

25 #include <sys/timers. h>

26 #include <time. h>

27 #include “sr_em. h”

28 #include “sr_util.h”

29 #include “em_id23.h”

30

31 int em_ema_loop_sequence ()

32

33 int err;

34 char num[30];

35 static int count=0; /* for safety control

36 static int hold_r=0, hold_I=0; /* hold-time [msec]

37 static double phase r=0.0, phase 1=0.0; /* phase-shift(D) [mm]

38 int holdsec; /* sleep—time [sec]

39 int holdmicro; /% sleep—time [microsec]

40 int waitmicro; /* hardware—timer [microsec]
41 double wtime r, wtime |; /* wait-time [sec]

42 double start, stop r, stop ! /* absolute—time [sec]

43 double tmovemax, distance; /* move-time[sec] & dist[mm]
44 struct timespec tp;

45 Em_data param; /* cellar

46 Em_svoc *ret, command; /% for recursive call

47

48 if (count == 0) | /* verify count */

49 err = em ema store (EM_VAR LOAD, “phase_r”, &param); /* from cellar
50 if (err < 0) |

51 } return EM_ (D23 EMA LOOP_SEQUENCE_PHASE_R_LOAD ERR;

52

53 err = em_data_get _double(param, 0, &phase_r): /* allocate */
54 if (err < 0) |

55 } return EM_{D23 EMA LOOP_SEQUENCE PHASE R GET ERR;

56

57 err = em_ema_store (EM_VAR LOAD, “phase |”, &param); /* from cellar
58 if (err < 0)

59 } return EM_1D23 EMA_LOOP SEQUENCE_PHASE_L_LOAD_ERR;

60

/

*/
*/
*/

*/
*/
*/
*/
*/

*/
*/
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err = em_data get double(param, 0, &phase |); /* allocate */
if (err < 0)

return EM_ID23 EMA_LOOP_SEQUENCE_PHASE_L GET_ERR;
]

err = em_ema_store (EM_VAR_LOAD, “hold_r”, &param); /% from cellar */
if (err < 0)

return EM_ID23 EMA L OOP_SEQUENCE HOLD R LOAD ERR;
}

err = em_data _get int(param, 0, &hold r); /
if (err < 0)
return EM_ID23 EMA LOOP_SEQUENCE HOLD R GET ERR;

*

allocate */

err = em_ema_store (EM_VAR LOAD, “hold _{”, &param); /* from celiar */
if (err < 0) {

return EM_1D23 EMA_LOOP_SEQUENCE HOLD L LOAD ERR;
}

err = em _data_get_int(param, 0, &hold_1); /* allocate */
if (err < 0)

return EM_1D23 EMA_LOOP_ SEQUENCE HOLD L GET ERR;
}

if (hold r < 200 || hold | < 200) { /* avoid < 200msec */
return EM_1D23 EMA_LOOP_SEQUENCE_HOLD LIMIT_ERR;

if (phase r<-120. || phase r> 120. || phase 1<-120. || phase 1> 120.) {
return EM_1D23 EMA L OOP_SEQUENCE PHASE LIMIT_ERR;
}

distance = (phase r — phase_|) / 2.0; /* move—distance */
if (distance < 0.0)
distance = — distance;

}

tmovemax = 0.798 + 0.007 * (distance — 32.0): /* max move—time */
}

if (count > 5) { /* stop the movement */
return 0O;

}

stropy (command. svoc, “s/put/bl_id23 phase trigger |/off”);
ret = em_call_svoc_1(command) ; /¥ trigger—off */
if ((ret => error) < 0)

return EM_1D23 EMA LOOP_SEQUENCE TRIGGER | OFF ERR;

getclock (TIMEOFDAY, &tp); /* start-time */
start = (double)tp. tv_sec + (double)tp. tv_nsec/1.0e9;

strcpy (command. svoc, “s/put/bl_id23_phase/”) ;

util ftoa fixed(2, phase_r, num);

strcat (command. svoc, num) ;

strcat (command. svoc, “mm”) ;

ret = em_call_svoc_1 (command) ; /* move to right */
if ((ret —> error) < 0)

| return EM_1D23_EMA_LOOP_SEQUENCE PHASE R ERR;

getclock (TIMEOFDAY, &tp) ; /* stop—time */
stop_ r = (double) tp. tv_sec + (double)tp. tv_nsec/1.0e9;
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171 )

wtime r
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util _usleep(waitmicro) ;

stropy (command. svoc,

= start + tmovemax — stop

_r.
waitmicro = (int) (wtime r * 1000000. 0) :

/* hardware-timer */

ret = em _call_svoc_1 (command) ;
if ((ret —> error) < 0)
return EM_1D23 EMA LOOP SEQUENCE TRIGGER_R_ON_ERR:

holdsec

hold r / 1000;

holdmicro = (hold_r % 1000) * 1000;
susleep(holdsec, holdmicro);

strcpy (command. svoc,

ret = em call svoc 1(command) ;
if ((ret > error) < 0)
return EM_ID23_EMA LOOP_SEQUENCE_TRIGGER_R_OFF_ERR;

}

strcpy (command. svoc,

util _ftoa fixed(2, phase |,
strcat (command. svoc, num) ;
streat (command. svoc, “mm”) ;
ret = em call_svoc_1(command) ;
if ((ret —> error) < 0)
return EM_1D23 EMA LOOP SEQUENCE PHASE L ERR;

J

getclock (TIMEOFDAY, &tp);
stop | = (double)tp. tv_sec + (double)tp.tv_nsec/1.0e9;

wtime_|1
waitmicro

strepy (command. svoc,

start + 2 * tmovemax + (double)ho!d r/1000.0 - stop I;

“s/put/bl _

num) ;

“s/put/bl_id23 phase trigger r/on”) ;

/* trigger—on */

/* hold */

“s/put/bl_1d23 phase trigger_r/off”);

/* trigger—off */

id23 phase/”) ;

/* move to left */

/* stop time */

(int) (wtime | * 1000000.0) ;
util usleep(waitmicro) ;

/* hardware-timer */

ret = em call_svoc_1(command) ;
if ((ret => error) < 0)
EM 1D23 EMA LOOP_SEQUENCE_TRIGGER L ON ERR:

return

J

holdsec
holdmicro

hold_I / 1000;
(hold_1 % 1000)

* 1000;

susleep(holdsec, holdmicro) ;

count = count + 1;

return 0;

“s/put/bl_id23 phase trigger |/on”);

/* trigger—on */

/* hold */

/* increment count */
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Appendix K: Source Code for EM

em_cntl init.c

em_cntl_terminate. c

em_dev_init. c

em_dev_terminate. ¢
em_id23 gap init_put.c
em_id23 gap move put.c
em_1d23 gap move put_abs.c

em_id23 gap_preset_put. ¢
em_id23 gap status get.c

em_1d23 hold. ¢
cm_1d23 lc _feed forward. c

em_1d23 lc feed forward_parm. c
em_id23_lc_table_set.c
em_id23 lc table thru.c

em_id23 Imt emergency_status_get.c
em_id23 Imt gap status_get.c
em_id23 Imt phase status_get.c
em_id23 pattern_create. c
em_1d23_pattern_destroy. ¢
em_id23_pattern_hold_conv_get. c
em_id23 pattern hold get.c

em_id23 pattern_hold put.c

em_id23 pattern_phase conv_get.c
em_id23 pattern_phase_get.c
em_1d23 pattern_phase put.c
em_id23 pattern start.c

em_1d23 pattern_status_conv_get.c
em_id23 pattern_status_get.c
em_id23 pattern_stop.c
em_id23_phase_brake_off put.c
em_id23 phase_brake on_put.c
em_id23 phase conv_put.c
em_id23 phase init _put.c

em_id23 phase move one side_put.c
em_id23 phase_move_put. c

em_id23 phase_position_get.c
em_id23 phase presct_put.c
em_1d23 phase reset.c

em_i1d23 phase_status_get.c¢

em_1d23 phase trigger off put.c
em_1d23 phase trigger_on_put.c
em_id23 phase trigger_status_get.c
em_id23 _position_conv_get. ¢
em_id23 position_gap_lin_get.c
em_1d23 position_gap rot get.c
em id23 position_phase 1 lin_get.
em_id23 position phase_ 1 _rot_get.
em_id23 position phase u lin_get.
em_id23 position_phase_u_rot_get.
em_id23_rfbpm_conv_get. c
em_i1d23_rfbpm_convim_get. ¢

cC o000

em_i1d23_ rfbpm_position_get. c
em_id23_rfbpm_status_get. c
em_1d23 rio_init.c

em_1d23 rio_terminate. c
em_1d23_sip_status_get.c
em_id23 st _adc_curr_get.c
em_i1d23 st _curr_conv_get.c
em_1d23 st _curr_exec.c
em_1d23_st_curr_put.c
em_1d23_st _curr_set.c
em_id23 st _dac_curr_get.c
em_1d23_st_err_reset.c
em_id23_st_power_off put.c
em_id23_st_power_on_put. c
em_id23 st status get.c
em_id23_status_conv_get. c
em_id23 ttldio_init.c

em_id23 util_delay_time.c
em_id23 util_position_cellar.c
em_id23_util_position_conv. c
em 1d23 util st curr_cellar.c
em_id23 util table cellar.c
em id23 util table file_get.c
em_id23 vac_conv_get. ¢
em_1d23 vac_get.c

em_1d23 vac_status_get.c
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1 /*(Bheader_begin) ¥kkkkkkipbikickioikikkkkiikikkkkkkokkkkddokk ook kkkdookorokok
2 * (C Function) *
3 * Name = em cntl_init *
4 % Type = int *
5 * (Purpose) *
6 x RI0 hot start(long—steering magnet) *
7 * zero Ampere start (AC-steering magnet) *
8 * (Input) *
9 % none *
10 * (Output) *
11 % none *
12 * (Return) *
13 * Zero : success *
14 * <0 : fail *
15 * (Physical unit) *
16 * Pa, V, A, mm, sec *
17 * (Relation) *
18 * *
19 * (History) *
20 * 98-02-01 Hiramatsu created *
21 * 98-02-12 Hiramatsu revised for RI0 hot-start *
22 * 99-03-09 Hiramatsu updated for RI0 hot-start *
23 * 99-05-14 Hiramatsu updated for 4 AC—steering magnets *
24 Frxkrkkickkkiokiokkckkkkkkkiokkkkkkk kR ckckokokckkkkkkkk Rk (@header _end) */

26 #include “em_id23.h”

27

28 int em_cntl_init()

29 {

30 int err, fd, mode;

31 double gap, phase, 1c[10];

32 char svoc[256], unit[20], fname[EM_ID23 LC TABLE_THRU_FILE MAX]:
33 char device name[EM_MIX_DATA_CHAR MAX];
34 Em_id23_table table;

35 Em_id23 position pos;

36 pos. set flg = 0;

37

38 #ifdef EM _DEBUG_PRINTF

39 printf("Call func name is ¥ em cntl_init¥ '¥n");
40 #endif

41

42 /* RI0 Hot start by loading the correction table */
43 #ifndef EM DEBUG SIM
44 #ifdef EM_DEBUG_TELLEM

45 sprintf (fname, “bl_id23 steer0.tbl”);

46 #else

47 sprintf (fname, “/home/bl/bicntl/bl_id23 steer0.tbl”);
48 #endif /* EM_DEBUG TELLEM */

49 #else

50 sprintf (fname, “bl id23 steer0.tbl”);
51 #tendif /* EM_DEBUG SIM */

52 :

53 err = em_id23 util_table file get(fname, &table):
54 if (err < 0)

55 return EM_1D23 CNTL INIT TABLE GET_ERR;

56 }

57

58 err = em_id23 util table cellar (EM_ID23_PUT_TABLE, &table);
59 if (err < 0) {

60 \ return EM_1D23 CNTL INIT_TABLE STORE ERR;

61

62

63 #ifdef EM_DEBUG_PRINTF

64 printf ("fname is %s¥n”, fname);



JAERI-Tech 99-082

printf(“set flag is %d¥n”, table.set_flg):
#tendi f

#ifdef EM_DEBUG_SIM
pos. gapha = 300.0;
em_id23 util position_cellar (EM_ID23_PUT_POSITION, O, &pos);
if (pos.set_flg == 0)
| return EM_1D23 UTIL_POSITION_CELLAR_ERR;

pos. gapha = 0.0;

em_id23 util position_cellar (EM_ID23_PUT_POSITION, 1, &pos);
if (pos.set _flg == 0) {

\ return EM_1D23 UTIL_POSITION_CELLAR_ERR;

pos. gapha = 0.0;

em_id23 util position_cellar (EM_ID23_PUT_POSITION, 2, &pos);
if (pos.set flg == 0) {

| return EM_[D23_UTIL_POSITION_CELLAR_ERR;

#endi f

err = em_id23 lc_feed_forward_parm(lc) ;
if (err <0) {
\ return EM_ID23_CNTL_INIT_FEED_FORWARD_ERR;

sprintf(svoc, “s/set/bl_id23_lc_h/%fA", 1c[0]);
err = em_idcom_call_svoc (svoc) ;

if (err < 0) |

| return EM_ID23 CNTL_INIT_CURRENT_SET_ERR;

sprintf(svoc, “s/set/bl_id23_lc_v/%fA", Ic[1]);
err = em_idcom_cal |l _svoc(svoe) ;

if (err < 0) {

\ return EM_[D23 CNTL_INIT_CURRENT_SET_ERR;

/* Set zero Ampere to AC-steering magnet */
sprintf(svoc, “s/set/bl_id23_st_h_1/%fA", 1c[2]):
err = em_idcom_cal |_svoc (svoc) ;
if (err < 0) {

} return EM_1D23_CNTL_INIT_CURRENT_SET_ERR;

sprintf(svoc, “s/set/bl_id23_st_v_1/%fA", 1c[3]);
err = em_idcom_cal |l _svoc(svoc) ;
if (err <0) {
return EM_1D23 CNTL_INIT_CURRENT_SET_ERR;
}

sprintf(svoc, “s/set/bl_id23_st_h_2/%fA", lc[4]);
err = em_idcom_cal!_svoc(svoc) :

if (err < 0) {

} return EM_1D23 CNTL_INIT_CURRENT_SET_ERR;

sprintf(svoc, “s/set/bl_id23_st_v_2/%fA", Ic[5]);
err = em_idcom_cal!l svoc (svoc) ;

if (err <O |

| return EM_ID23_CNTL_INIT_CURRENT_SET_ERR;
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129

130 sprintf(svoc, “s/set/bl id23 st_h_3/%fA", Ic[6]);
131 err = em_idcom call_svoc (svoc) ;

132 if (err < 0) {

133 return EM_ID23_CNTL_INIT_CURRENT_SET_ERR;:
134 }

135

136 sprintf (svoc, “s/set/bl_id23_st_v _3/%fA", ic[7]);
137 err = em_idcom cal!l svoc (svoc) ;

138 if (err <0) {

139 return EM_ID23 CNTL_ INIT_CURRENT SET ERR;:
140 ]

141

142 sprintf(svoc, “s/set/bl id23 st h 4/%fA”, 1c[8]);
143 err = em_idcom _call_svoc (svoc) ;

144 if (err < 0) |

145 return EM_iD23_CNTL_INIT_CURRENT_SET ERR;
146 }

147

148 sprintf(svoc, “s/set/bl_id23 st v _4/%fA”, 1c[9]);
149 err = em_idcom_call_svoc (svoc) ;

150 if (err < 0) {

151 return EM_ID23_CNTL_INIT_CURRENT_SET_ERR;
152 }

153

154 /* RI0 communication start */

155 #ifndef EM DEBUG_SIM

156 device name[0] = '¥0' ;

157 mode = EM_VAR_GET_ALL FIRST;

158 while (em_save_fd(device_name, mode, &fd) != EM_SAVE _FD END) {
159 mode = EM_VAR GET ALL;

160 if (strstr(device name, “dev/rio ”) '= NULL) {
161 err = dev rio start(fd , 1);

162 if (err '=0) {

163 return EM _1D23 RI0 _START ERR ;

164 }

165 }

166 }

167 #endif

168

169 /* Put current to long-steering and AC-steering magnet */
170 sprintf (svoc, “s/put/bl id23 st/exec”) ;

i err = em_idcom_cal | _svoc (svoc) ;

172 if (err < 0) {

173 return EM_I1D23 CNTL INIT GCURRENT PUT ERR;

174 }

175

176 return 0 ;

177 }
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1 /*(@header begin) dokokokokokokokokokokokokkok ok sk ok ok ko Kok koo
2 * (C Function) *
3 * Name = em_cntl_terminate *
4 % Type = int *
5 * (Purpose) *
6 * *
7 * (input) *
8 * none *
9 * (Output) *
10 * none *
11 * (Return) *
12 * *
13 * (Physical unit) *
14 * *
15 * (Relation) *
16 * *
17 * (History) *
18 * Feb— 1-1998 Hiramatsu created. *
19 * *
20 Fhrkrs ookk Rk AR RR AR AR AR K (@header_end) */
21
22 #include “em_id23.h”
23
24 int em_cnt!_terminate()
25 {
26
27 #ifdef EM_DEBUG_PRINTF
28 printf(“Caill func name is ¥ em_cnt!_terminate¥ ¥n”);
29 #endif
30
31 return 0 ;
32 }
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/*(@header_begin)

A. Taketani / SPring8 created.
7. Fukui/SPring-8 Modified for bl_id23.

Hiramatsu

* (C Function)

* Name = em_dev_init
* Type = int

* (Purpose)

* initialize each device
*  (Input)

* None

*  (Output)

* None

* (Return)

* =0 : ok

* <0 : error code
* (Physical unit)

* Pa, V, A, mm, sec
* (Relation)

*

* (History)

* Aug—-14-1996

* 18—-Nov—-1996

* 98-01-11

* 99-03-03

skl ok kR koo kR kokkkk Rk k (@header_end)

#include “em id23.h”
int em_ dev_init()
int err;

#ifdef EM_DEBUG_PRINTF

Hiramatsu

adapted for D23
deleted init_counter

2R R B K BERE N R CNE B CBE CEE CEE CEE B CEE NGNS B

printf(“Call func name is ¥ em_dev_init¥ ¥n");

#tendi f

#ifndef EM_DEBUG_SIM

return EM_ID23_TTLDIO_INIT_ERR

err = em_id23 ttldio_init(Q;
if (err < 0) {
}
err = em_id23 rio_init(;
if (err < 0) {
return EM_ID23_RIO_INIT_ERR ;
}
#endif
return 0 ;
}

/
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~

* (@header begin) **
(C Function)
Name
Type = int
(Purpose)

(1nput)

None
(Output)

None
(Return)

=0 : ok

(Physical unit)
Pa, V, A, mm,
(Relation)

(History)
Aug—-14-1996
18—Nov—-1996

FIE IR SR B SN RE N NS B B B R B B B A A

ek ok ok ok ok ok %k

em_dev_terminate

Terminate each device

< 0 : error code

sec

A. Taketani / SPring8 created.
T. Fukui/SPring—

Hiramatsu
Hiramatsu

8 Modified for bl _id23.
adapted for D23
deleted init_counter

% O H K N H ¥ K F K K K K K FF KKK K F N

Kk Fdedckkkk

#include “em_id23.h”
int em_dev_terminate ()
int err;

#ifdef EM_DEBUG_PRINTF

*¥¥kkH KEEXN (@header_end)

printf(“Call func name is ¥ em_dev_terminate¥ ¥n”);

f#tendif
#ifndef EM_DEBUG SIM

err = em_id23 rio_terminate();

if (err < 0) {

}
#tendi f

return EM_ID23_RIO_TERMINATE_ERR;

return 0;

}

/
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/% (@header_beg i n) *xkkkkkkkiiiiomiliokikk ok ko k kA k kR A AR AR KRRRKAF Ak

* (C Function) *
* Name = em_id23_gap_init_put *
* Type = int *
* (Purpose) *
x obtain gap reference position (max 50 trials) *
*  (Input) *
* none *
*  (Output) *
* none *
* (Return) *
* =0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* 99-06-15 Hiramatsu created *
sk okok KRRk Rok KRRk koo kR kR kR k (@headerend) */

#include “em_id23.h”
int em_id23 gap_init_put (Em_data in, Em_data adr, Em_data *out)

int fd_0, fd_1, err, count = 0, diff, status;

int cw kind = 1; /* direction to open gap */
int axis = 1; /* axis is gap */
int repetition = 0; /¥ number of repetition */
int time_num; /% delay time [microsec] */
int dev num; /% port number for DI */
int di_data[4]: /* Dl status data */
char svoc[256]; /% SVOC recursive call */
char unit[20]; /% unit [mm] */
double difference; /* difference [mm] */
double present_gap: /* absolute gap [mm] */
double gap[50]; /* gap reference [mm] */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥'em id23 gap_init_put¥“¥n") ;
#endif

/* get file descriptor */
fd 0 = em_get fd multi(adr, 0); /* PTGO350 device */
fd 1 = em_get fd multi (adr, 2); /% Dl device */

/* read config. thl */
err = em data get int(adr, EM_ID23_GAP_INIT_DELAY_TIME, &time_num) ;
if (err <0) {
return EM_ID23 GAP INIT ERR ADR_TIME_NOT_SET;

err = em_data get int(adr, EM_ID23 GAP_INIT_INPUT_PORT, &dev_num);
if (err < 0) {
return EM_1D23 GAP INIT ERR ADR_PORT_NOT_SET;

/* read first gap reference */
err = em_idcom_func_svoc ("s/get/bl _id23_gap/position”,
&present_gap, unit) ;
if (err < 0) {

return EM_ID23_GAP_INIT_ERR_FIRST_REFERENGE;
}

gap[0] = present_gap;
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65

66 printf("Gap[0] is %f¥n”, gap[0]);

67 do |

68 /* move to a position far from gap reference(closing gap) */
69 sprintf (svoc, “s/put/bl_id23 gap_relat/%. 3fmm”, -2.0);
70 em_idcom_cal!_svoc (svoc) ;

1

72 sieep(3);

73

74 /* move to a position near to gap reference(opening gap) */
75 sprintf (svoc, "s/put/bl_id23 gap relat/%. 3fmm”, 1.8);
76 em_idcom_call svoc (svoc) ;

77

78 sleep(1);

79

80 #ifndef EM DEBUG_SIM

81 do {

82 /* move 1 pulse by 1 pulse */

83 dev_ptg0350_move one(fd 0, axis, cw kind);

84 usleep (time_num) ;

85 /* read gap reference on/off */

86 err = dev_di_get diall (fd_1, di_data);

87 if (err < 0) |

88 | return EM_ID23_GAP_INIT_ERR_STATUS_GET;

89

90 status = (di_data[dev_num] & EM_ID23 GAP_LMT HOME BIT) >> 6;
91 } while (status = 0x0);

92

93 sleep(3) ;

94

95 do {

96 dev_ptg0350_move_one (fd_0, axis, cw_kind);

97 sleep(1);

98 dev_di_get diall (fd_1, di_data);

99 status = (di_data[dev_num] & EM_I1D23_GAP_LMT_HOME_BIT) >> 6;
100 } while (status == 0x0) ;

101 #endif

102

103 sleep(3) ;

104

105 /* read second gap reference */

106 err = em_idcom_func_svoc (“s/get/bl_id23_gap/position”,
107 &present_gap, unit);
108 if (err < 0) {

109 \ return EM_ID23_GAP_INIT_ERR_SECOND_ REFERENCE ;
110

111

112 count += 1;

13

114 if (count > 50) |

115 return EM_1D23 GAP_INIT PUT_ERR COUNT_OVER;

116 }

117

118 gap[count] = present_gap;

119

120 /* calculate difference from previous gap-reference */

121 difference = gap[count] — gap[count - 1];

122 diff = (int) (difference * 1000) ;

123

124 /* repete movement until meet 3 consecutive rdgs */

125 if (abs(diff) < 5) {

126 repetition += 1;

127 ] else {

128 repetition = 0;



129
130
131
132
133
134
135 /%
136
137
138
139
140
141 %/
142
143 /%
144
145
146
147
148 |}

JAERI-Tech 99-082

}

sleep(1);
} while (repetition < 3);

call SVOC to preset |linear—scale and rotary—encoder
sprintf(svoc, “s/put/bl_id23_gap/preset”) ;
err = em_idcom_cal |_svoc (svoc) ;
if (err < 0) {
return EM_1D23 GAP_INIT_PUT_ERR;

prepare output */
em data clear {(out) ;
em_data_put_int(out, 0, 0);

return 0;
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* (@header_beg in) dksoh + Fkokdkdkok Kk Aoeokeokok ok}

(C Function)

Name = em_id23_gap_move put

Type = int
(Purpose)

drive gap motor, put current to

long—steer ing magnet based on the correction table
(1nput)

parameter (config. tbl)

*

*

*

*

*

*

*

*

v_max = target generation rate (pulse/sec) *
v_min = generation rate at the start (pulse/sec) *
acc_cycle = time-step to change from v to v+1 (microsec) *
(Output) *
none *
(Return) *
0 . success *
<0 : fail *
(Physical unit) *
Pa, V, A, mm, sec *
(Relation) *
*

(History) *
98- 1-19 Hiramatsu created *
98-10-07 Hiramatsu modified for pulse_num=zero *

99-01-08 Hiramatsu updated for wtime(from config.tbl) *

....... kR kKoo okckkkskkokkkokkkkkk (@header_end) */

#include “em_id23. h”

int em id23_gap move_put (Em_data in, Em_data adr, Em_data *out)

{

int err, fd, counter, pulse_num, wtime, data_temp;
char pulse_out_status:

double x _data, y_data;

unsigned short v_max , v_min, acc_cycle;

#ifdef EM_DEBUG_PRINTF

printf(“Call func name is ¥“em_id23_gap_move put¥ ¥n”);
#endif
/* get file descriptor */
fd = em_get fd(adr) ;
/* get target gap distance */
err = em_data_get_double(in, EM_ID23_GAP_CONV_MOVE DATA, &x_data);
if (err < 0)
return EM_1D23_GAP_MOVE_PUT_ERR;
]
y_data= EM_ID23_GAP_MOVE_CONV_COEFF * x_data;
pulse num = (int)y_data;
/% read config. tb] */
err = em_data_get_int(adr, EM_ID23_GAP_MOVE_V_MAX, &data_temp) ;
if (err < 0) {
return EM_1D23 GAP_MOVE_ERR_ADR_NOT_SET;
v_max= (unsigned short)data_temp;
err = em_data_get_int(adr, EM_ID23_GAP_MOVE_V_MIN, &data_temp) :
if (err < 0) |
return EM_1D23_GAP_MOVE_ERR_ADR_NOT_SET;
v_min= (unsigned short)data_temp;
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65 err = em data get int(adr, EM_i1D23_GAP_MOVE_ACC_CYCLE, &data_temp) :
66 if (err < 0) |

67 return EM_1D23_GAP_MOVE_ERR_ADR_NOT_SET;
68

69 acc_cycle= (unsigned short)data_temp;

70

" err = em data get_int(adr, EM_ID23_GAP_MOVE WTIME, &wtime) :
72 if (err < 0) |

73 return EM_1D23_GAP_MOVE_ERR_ADR_NOT_SET ;

74 }

76 /* drive pulse motor for gap movement */

77 #ifndef EM_DEBUG_SIM

78 dev_ptg0350 move (fd, pulse_num , 0, acc_cycle,

79 v_max, v._min, 0, EM_iD23_TIME_OUT_NUM) ;
80 #endif

82 /* put current to long-steering magnet based on correction table */
83 do {

85 #ifdef EM_DEBUG_PRINTF
86 counter = counter + 1;
87 #endif /* EM_DEBUG_PRINTF */

89 usleep (wtime * 10000) ;

91 err = em_id23_lc_feed forward();

92 if (err < 0) {

93 return EM_1D23_GAP_MOVE_FEED FORWARD ERR;
}

96 #ifndef EM DEBUG SIM

97 dev_ptg0350 out_check (fd, &pulse_out_status) ;
98 #else

99 pulse out_status = 0;

100 #endif

102 } white (pulse out status '= 0); /* no more pulse when pulse_out_status O
103 */

105 #ifdef EM_DEBUG_PRINTF
106 printf ("COUNTER is = %d “, counter );
107 #endif /* EM_DEBUG_PRINTF */

108

109 err = em_id23 |lc_feed forward();

110 if (err < 0) {

111 \ return EM_1D23_GAP_MOVE_FEED FORWARD ERR;
112

113

114 /* prepare output */

115 em_data_clear (out) ;

116 em_data put_int(out, 0, 0);

17

118 return 0;
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(C Function)
Name = em_id23_gap_move_put_abs
Type = int
(Purpose)
read present gap, calculate relative distance to be moved,
and move
(Input)
target gap
(Output)
none
(Return)
0 . success
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Jan— 6-1998 Hiramatsu created
98-10-14 Hiramatsu updated
Kk kok Rk kR Rk kR Rk koo kkokkk (@header_end)

FE N N B BE BE EE AR B CBE N EE K N AR B I
LR S SR NI NE N N NE R K R B B B R AR

/
#include “em_id23. h”

int em_id23 gap move put_abs(Em_data in, Em_data adr, Em_data *out)
int err;
char unit{20], comm{100];
double presentgap, value, distance;
Em_id23 position pos;
pos. set_flg = 0:

#ifdef EM_DEBUG PRINTF
printf("Call func name is ¥ em_id23_gap move put_abs¥ ¥n");
#endif

/* get target gap */
err = em data get double(in, 0, &value):
if (err < 0)
} return EM_ID23_GAP_MOVE_PUT_ABS_ERR;

#ifndef EM_DEBUG SIM
/* read present gap from |inear scale */
err = em_idcom_func_svoc ("s/get/bl _id23 gap/position”, &presentgap, unit) ;
if (err < 0) {
return EM_1D23 GAP_MOVE_PUT_ABS_ERR;

#else
/% PUT position to cellar */
pos. gapha = value;
em_id23 util position_cellar (EM_ID23_PUT_POSITION, O, &pos);
if (pos.set flg == 0) |{
return EM_1D23 UTIL POSITION_CELLAR_ERR;

/* GET position from cellar */

em_id23 util position_cellar (EM_ID23_GET_POSITION, 0, &pos);
if (pos.set flg == 0) {
return EM_1D23_UTIL_POSITION_CELLAR_ERR;
}
presentgap = pos. gapha;
#endif
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65 /* gap distance to be moved */
66 distance = value — presentgap;

68 /* drive pulse motor until reach target gap */
69 sprintf (comm, “s/put/bl_id23_gap_relat/%. 3fmm”, distance) ;

70 err = em_idcom_cal | _svoc (comm) ;
ral if (err < 0) {

72 return EM_1D23 GAP_MOVE_PUT_ABS ERR:
73 l

74

75 /* prepare output */

76 em_data clear (out) ;

77 em_data put_int(out,0,0);

78

79 return 0;

80 }
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/* (@header_begi n) dkkkokokokoksdokskokokkkokkkok koK Aok ok k)

* (C Function) *
* Name = em_id23_gap_preset_put *
* Type = int *
*  (Purpose) *
* preset rotary encoder and |inear scale *
*  (Input) *
* parameter (config. tbl) *
*  (Output) *
* none *
* (Return) *
* 0 . ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-06-1997 F. Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-14 Hiramatsu updated *
sk ok ok Ak ok Kok Kok k ok ok ok kKK kK (@heade r_end) *
#include “em_id23.h"

int em_id23 gap preset put (Em_data in, Em data adr, Em_data *out)

{
int fd, err, dev_num 1, dev_num_2;
int do_data; /* preset-on(=1) , preset—off(=0) */
int time_num; /* delay time [microsec] */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥“em_id23_gap preset_put¥ ¥n");
#endif

/* get file descriptor */
fd = em_get_fd(adr);

/* read config. thl */
err = em_data get int(adr, EM_iD23_GAP_PRESET_LiN, &dev_num_1);
if (err < 0) |
| return EM_1D23_ GAP_PRESET_ERR_ADR_NOT_SET;

err = em_data get int(adr, EM_ID23_GAP_PRESET_ROT, &dev_num_2);
if (err < 0)
return EM_{D23 GAP_PRESET_ERR_ADR_NOT_SET;

err = em_data get int(adr, EM_ID23_GAP_PRESET_DELAY_TIME, &time_num) ;
if (err < 0) {
return EM_1D23 GAP_PRESET ERR ADR_NOT_SET;

/* preset-on */
do_data = 1;
#ifndef EM_DEBUG_SiM
err = dev_do_put_dobit(fd, dev_num_1, &do_data);

if (err < 0)
return EM_ID23 GAP_PRESET_ERR;

err = dev_do_put_dobit(fd, dev_num_2, &do_data) :
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65 if (err < 0) {

66 return EM_ID23_GAP_PRESET_ERR;
67 ]

68 #endif

69

70 /* sleep */

FA usleep (time num) ;

72

73 /* preset-off(release) */

74 do_data = 0;

75

76 #ifndef EM _DEBUG_SIM

77 err = dev_do_put_dobit(fd, dev_num 1, &do data):
78 if (err < 0) |

79 return EM_1D23 GAP PRESET ERR;
80 }

81

82 err = dev_do_put_dobit(fd, dev_num 2, &do_data) ;
83 if (err <0) {

84 return EM_ID23_GAP_PRESET ERR;
85 }

86 #endif

87

88 /* prepare output */

89 em_data_clear (out) ;

90 em data put_int(out, 0, 0);

91

92 return 0;

93 }
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/* (@header_begin)

1 ok ok ok ok Kk ok k¥ ok ok Kk ok ko ok ok ok Ak ok
2 * (C Function) *
3 * Name = em_id23_gap status_get *
4 Type = int *
5 * (Purpose) *
6 * read device status *
7 *  (input) *
8 * parameter (config. tbl) *
9 * (Output) *
10 * out~>data[0].eint : di_data *
11 *  (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 % *
18 * (History) *
19 * Jul-10-1997 F. Funayama /iST created. *
20 * 98- 1-11 Hiramatsu revised *
21 * 98-10-14 Hiramatsu updated *
22 Kk ook kokokokk *k Kkkkkkkkkkkokkkkk (@header _end) *
23

24 #include “em_id23.h"

26 int em id23 gap_status_get(Em_data in,

27

28 int fd, dev_num, di_data, err;
29

30 /* get file descriptor */

31 fd = em_get_fd(adr) ;

32

33 /* read config. tbl */

34 err = em_data_get_int(adr, EM_ID23_GAP_STATUS_INPUT BIT, &dev_num) ;

Em data adr, Em_data *out)

35 if (err < 0) {

36 return EM_I1D23 GAP_STATUS_ERR_ADR_NOT_SET;
37 }

38

39 /* get over—heat signal */
40 #ifndef EM_DEBUG_SIM

41 err = dev_di _get dibit(fd, dev_num, &di_data);
42 if (err < 0) {

43 return EM_ID23_GAP_STATUS_GET_ERR ;
44 }

45 #else

46 di_data = 0x0;

47 #endif

48

49 /% prepare output */

50 em_data_clear (out) ;

51 em_data_put_int(out, 0, di_data);

52

53 return 0;

54 }
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1 /*(@header_beg in) *kkkkkkikkkokkoh kokokokokokokkokokokokokkkokok
2 ¥ (C Function) *
3 * Name = em_id23 hold *
4 % Type = int *
5 * (Purpose) *
6 * sleep hold-time[msec] for phase—pattern movement *
7 *  (Input) *
8 * none *
9 * (Output) *
10 * none *
11 * (Return) *
12 * *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 *  (Relation) *
16 * *
17 * (History) *
18 * Jan-24-1999 Hiramatsu created. *
19 * 99-06-09 Hiramatsu adapted for susleep() *
20 sdokiokkokok okl kkokkkokkok (@header _end) */

22 #include “em_id23.h"

23

24 int em_id23_hold(Em_data in, Em_data adr, Em_data *out)
25

26 int err;

27 int hold: /* sleep-time [msec] */
28 int waitsec; /% sleep-time [sec] */
29 int waitmicro; /* sleep—time [microsec] */
30

31 #ifdef EM_DEBUG PRINTF
32 printf(“Call func name is ¥ em id23 hold¥ ¥n”) ;
33 #endif

35 /* key—in the hold-time */

36 err = em_data_get_double(in, 0, &hold);
37 if (err < 0) {

38 | return EM_ID23 HOLD TIME_GET_ERR ;
39

41 /* convert and then sleep */
42 waitsec = hold / 1000;
43 waitmicro = (hold % 1000) * 1000;

44 susleep(waitsec, waitmicro) ;
45

46 /* prepare output */

47 em_data_clear (out) ;

48 em_data_put_int(out, 0, 0);
49

50 return 0;
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/% (@header_begin) X ok Fk KK * Kk

* (C Function) *
* Name = em_id23_lc_feed_forward *
* Type = int *
*  (Purpose) *
* calculate current for Bx and By long—steering magnet *
* put current to Bx and By power—supply *
*  (Input) *
* *
*  (Output) *
* *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* 98- 1-20 Hiramatsu created. *
* 98-10-20 Hiramatsu revised for SVOC call *
* 99-05-08 Hiramatsu added 4 AC—-steerings *
Rk kR Rk kkkkkkkok ko kkok bk kkk (@header _end) */

#include “em_id23.h”
int em_id23 |lc_feed forward()

{

int err;

char svoc{100], unit[30]:

double 1c¢[10]; /* I1c[0] for Bx magnet, lc[1] for By magnet */
/* lc[2] for Six magnet, Ic[3] for Sly magnet */
/* 1c[4] for S2x magnet, lc[5] for S2y magnet */
/% |lc[6] for S3x magnet, lc[7] for S3y magnet */
/% 1c[8] for S4x magnet, 1c[9] for S4y magnet */

#ifdef EM_DEBUG PRINTF
printf(“Call func name is ¥“em_id23_ic_feed forward¥“¥n”);
#endif

/¥ calculate current to long—steering magnets */
err = em_id23 Ic_feed forward parm(lc) ;
if (err < 0) |
return EM_I1D23_FEED_FORWARD_CALCULATION_ERR;

/% set current to long—steering magnets */
sprintf(svoc, “s/set/bl_id23 lc_h/%fA", 1c[0]);
err = em_idcom_call_svoc (svoc) ;
if (err < 0) {

return EM_ID23 LC H FEED_FORWARD ERR PUT;

}
sprintf(svoc, “s/set/bl_id23_lc_v/%fA", Ic[1]);
err = em_idcom_call_svoc (svoc) ;
if (err < 0) {
return EM_ID23 LC V_FEED FORWARD ERR PUT;

/* set current to AC-steering magnets */
sprintf (svoc, “s/set/bl_id23_st_h_1/%fA", Ic[2]);

err = em_idcom_cal|l_svoc (svoc) ;
if (err < 0) |
return EM_1D23_ST1_H_FEED_FORWARD_ERR_PUT;

}
sprintf(svoc, “s/set/bl_id23_st_v_1/%fA”, 1c[3]);
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err = em_idcom_call_svoc(svoc) ;

if (err < 0) {

return EM_ID23_ST1_V_FEED_FORWARD_ERR_

sprintf(svoc, “s/set/bl_id23_st_h_2/%fA”",
err = em_idcom_cal|_svoc (svoc) ;
if (err < 0) {

PUT;
le[4]);

return EM_ID23_ST2_H_FEED_FORWARD_ERR_PUT;

sprintf(svoc, “s/set/bl_id23_st_v_2/%fA”,
err = em_idcom _call_svoc(svoe) ;
if (err < 0) {

le[5]);

return EM_ID23_ST2_V_FEED_FORWARD_ERR_PUT;

sprintf(svoc, “s/set/bl id23 st_h 3/%fA”,
err = em_idcom_call_svoc(svoc) ;
if (err < 0) {

ic[6]);

return EM_ID23_ST3_H_FEED_FORWARD_ERR_PUT;

}
sprintf(svoc, “s/set/bl id23 st_v_3/%fA”",
err = em_idcom_call_svoc(svoc) ;

if (err < 0) {

return EM_ID23_ST3_V_FEED_FORWARD_ERR_

}

sprintf(svoc, “s/set/bl_id23_st_h 4/%fA”",
err = em_idcom_cal | _svoc (svoc) ;

if (err < 0) {

return EM_ID23_ST4 H_FEED FORWARD_ERR_

]

sprintf(svoc, “s/set/bl_id23_st_v_4/%fA”,
err = em_idcom_call_svoc{(svoc) ;

if (err < 0) {

return EM_ID23_ST4_V_FEED_FORWARD_ERR_

exec long-steering and AC-steering magnet
sprintf(svoc, “s/put/bl_id23_st/exec”);
err = em_idcom call|_svoc (svoc) ;
if (err < 0) {

return EM_ID23_ ST _CURR_PUT_ERR;

return 0O;

— 106 —

le[7D);

PUT;
lc[8]);

PUT;
le[9]);

PUT;
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/* (@header begin)
(C Function)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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Name = em_id23_lc_feed_forward_parm
Type = int

(Purpose)

read gap and phase (D)
get correction table from cellar

calculate current for long steering magnet
(Input)

correction table (from cellar)

(Output)

none

(Return)

0 : ok
<0 : fail

(Physical unit)

Pa, V, A, mm, sec

(Relation)

(History)

98-01-22 Hiramatsu created

99-05-09 Hiramatsu added 4 AC-steering magnets

LR K K IR I IR BE N NE B B CEE CBE O BE BE BECBE E NE

#include “em_id23. h”

int em_id23_lc_feed forward_parm(double *lc)

{

*k *% (@header_end)

int err, i, j;

char unit[30];

double gap ; /* absolute gap  [mm] */
double phase up ; /* upper phase [mm] */
double phase_lo ; /* lower phase [mm] */
double phase ; /* phase—shift (D) [mm] */
double factorgx , factorgy ; /* proportion factor for gap */
double factorpx , factorpy /* proportion factor for phase */

double currix , currly, curr2x , currly ;
Em_id23 table table:
Em_id23 position pos;

#ifdef

EM_DEBUG_PRINTF

printf(“Call func is ¥ em_id23_lc_feed_forward_parm¥ ¥n”) ;

#tendif

#ifndef EM_DEBUG_SIM

/* read present gap */
err = em_idcom_func_svoc (“s/get/bl_id23_gap/position”, &gap, unit);
if (err < 0) {

}

return EM_ID23_GAP_PRESENT_GET_ERR ;

/* read present phase—shift(D) */
err = em_idcom_func_svoc ("s/get/bl_id23_phase/position”, &phase, unit);
if (err < 0) {

}

flelse

return EM_{D23_PHASE_PRESENT_GET_ERR ;

em_id23 util position_cellar (EM_ID23_GET_POSITION, O, &pos);
if (pos.set flg == 0) {
return EM_1D23_UTIL_POSITION_CELLAR_ERR;

}
gap

= pos. gapha;
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em id23 util position cellar (EM_ID23_GET_POSITION, 1, &pos);
if (pos.set flg == 0) |

return EM_ID23_UTIL_POSITION_CELLAR_ERR;
}

phase_up = pos. gapha;
em id23 util position_cellar (EM_ID23 GET POSITION, 2, &pos);

if (pos.set flg == 0) {
return EM_ID23 UTIL_POSITION CELLAR_ERR;
}

phase lo = pos. gapha;
phase = phase_up — phase lo;

#tendif

/%

/%

get correction table from cellar */
err = em_id23 _util_table cellar (EM_ID23_GET_TABLE, &table)
if (table.set flg == 0)

return EM_ID23_LC_CURR_ERR_DATA_NOT_SET ;

linear interpolation for bx table(Bx coil) */
i =0;
if (phase < table. bx_phaseli]) {
return EM_ID23_TABLE_BX_ PHASE_ERROR;
} else {
for (i =1 ; i <50 ; ++i) {
if (phase < table. bx _phase[i]) {
| break;

}

J=0;
if (gap < table.bx_gap[j]) {
return EM 1D23 TABLE BX GAP_ERROR ;
} else |
for (j =1 ; j <50 ; ++j) |
if (gap < table.bx_gap[j]) |
| break;

}
factorpx = (phase — table.bx_phase[i-1]) /

(table. bx_phase[i] — table. bx_phase[i-1]);
table. bx_table[j-1][i-1] + factorpx *
(table. bx_table[j-1][i] - table.bx_table[j-1][i-1]);
table.bx_table[j][i-1] + factorpx *

(table. bx_table[j][i] - table.bx_table[j][i-1]);
(gap - table. bx_gap[j-1]) /

(table. bx_gap[j] - table.bx gap[j-1]);

currix + factorgx * (curr2x — currix);

currix

curr2x

factorgx

le[0]

#ifdef EM_DEBUG_PRINTF

printf("1c[0] is %f¥n", 1c{0]);

#endif

/*

linear interpolation for by table(By coil) */
i =0;
if (phase < table. by phase[i]) |
return EM_1D23 TABLE BY PHASE_ERROR ;
} else {
for (i =1 ;i <50 ; ++i) {
if (phase < table.by_phasel[i]) {
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break ;

}

J=0;
if (gap < table.by gap[j]) |
return EM_1D23_TABLE_BY_ GAP_ERROR;
} else {
for (j =1 ; j<50; ++j) {
if (gap < table.by gap(j]) {
break ;
}

}

factorpy = (phase — table. by phase[i-1]) /
(table. by phase[i] — table.by_phase[i-1]);
currly = table.by_table[j-1][i-1] + factorpy *

(table. by _table[j—1][i] — table.by table[j-1]1[i-1]);

curr2y = table.by_table[j][i-1] + factorpy *
(table. by tabie[j][i] — table.by_table[j]l[i-1]);
factorgy = (gap — table.by gap[j-1]) /
(table. by gap[j] — table.by_gap[j-1]);
ic[1] = currly + factorgy * (curr2y — currly);

#ifdef EM_DEBUG_PRINTF

printf(“ic[t] is %f¥n”, 1c[1]);

#endif

/* linear interpolation for six_table(Six coil) */

i = 0;
if (phase < table. s1x_phase[i]) {
return EM_I1D23_TABLE_S1X_PHASE_ERROR;
} else {
for (i =1 ; i <50 ; ++i) {
if (phase < table. six_phase[i]) {
break;
}

}

J =0
if (gap < table.s1x_gap[j]) |
return EM_1D23 TABLE_S1X_GAP_ERROR;
} else {
for (j =1 ; j <50 ; ++j) {
if (gap < table.six_gap[j]) |

break;
}
}

}
factorpx = (phase — table.six phase[i-1]) /

(table. s1x_phase[i] — table. sIx_phase[i-1]);
currlx = table.six_table[j-1][i-1] + factorpx *

(table. s1x_table[j—-1][i] — table.six_table[j-1][i-1]):
curr2x = table.six_table[j][i-1] + factorpx *

(table. s1x_table[j][i] - table.slix_table[j}{i-1]):
factorgx = (gap — table.six_gap[j-1]) /

(table. s1x_gap[j] - table.six_gap[j-1]);
lc[2] = currix + factorgx * (curr2x - currix);

192 #ifdef EM_DEBUG_PRINTF
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printf("1c[2] is %f¥n", Ic[2]);
#tendi f

/* linear interpolation for sly table(Sly coil) */
i =0;
if (phase < table.sly phasel[i]) |
return EM_1D23 TABLE S1Y PHASE ERROR;

} else |
for (i =1 ;i <50 ; ++i) {
if (phase < table.sly phase[i]) {
break ;
}
}
J=0;

if (gap < table.sly gap[j]) {
return EM_ID23_TABLE_S1Y_GAP_ERROR;
} else {
for (j=1; j<50; ++)) {
if (gap < table.sly gap[j]) {
| break ;

J

factorpy = (phase — table. sly phase[i-1]) /
(table. sly phase[i] — table. sly phase[i-1]);

currly = table.sly table[j—-1][i-1] + factorpy *
(table. sly table[j-1][i] — table.sly table[j-1][i-1]):
curr2y = table.sly_table[j]l[i-1] + factorpy *
(table. s1y _table[j]l[i] — table.sly table[j][i-1]);
factorgy = (gap — table.sly gap[j-1]) /
(table. s1y gap[j] - table.sly gap[j-1]);
le[3] = currly + factorgy * (curr2y — currly);

#ifdef EM_DEBUG_PRINTF
printf("1c[3] is %f¥n”, 1c[3]);
#tendi f

/* linear interpolation for s2x_table(S2x coil) */
i =0;
if (phase < table. s2x_phase[i]) {
return EM_1D23_TABLE_S2X_ PHASE_ERROR;

} else {
for (i =1 ;i <50 ; ++i) {
if (phase < table. s2x _phase[i]) |{
break;
}
]
}
j=0;

if (gap < table.s2x gap[j]) |
return EM_ID23 TABLE S2X GAP_ERROR;
} else {
for (j =1 ; j<50; ++j) |
if (gap < table.s2x_gap[j]) {
} break;

}

factorpx = (phase — table. s2x_phase[i—1]) /
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257 (table. s2x_phase[i] — table. s2x_phase[i-1]) ;

258 currlx = table.s2x table[j-1][i-1] + factorpx *

259 (table.s2x_tab|e[j—l][i] - table. s2x_table[j-1][i-1]);
260 curr2x = table. s2x_table[j][i-1] + factorpx *

261 (table. s2x_table[j][i] — table.s2x table[j][i-1]);
262 factorgx = (gap — table.s2x_gap[j—-1]) /

263 (table. s2x_gap[j] - table. s2x_gap[j-1]);

264 1c[4] = currix + factorgx * (curr2x - currix);

265

266 #ifdef EM_DEBUG PRINTF

267 printf("ic{4] is %f¥n”, 1c[4]);

268 #endif

269

270 /* linear interpolation for s2y table(S2y coil) */
27 i =0;

272 if (phase < table. s2y phaseli]) {

273 return EM_1D23 TABLE_S2Y PHASE ERROR;

274 } else |

275 for (i =1 ;i <50 ; ++i) {

276 if (phase < table. s2y phase[i]) {

2717 break ;

278 ]

279 }

280 |}

281

282 j =0;

283 if (gap < table.s2y gap[j]) |

284 return EM_1D23 TABLE S2Y GAP_ERROR ;

285 | else |

286 for (j =1 ; j<50; ++j) {

287 if (gap < table.s2y gap[j]) |

288 break ;

289 }

290 }

291 ]

292

293 factorpy = (phase — table. s2y_phase[i-1]) /

294 (table. s2y phase[i] — table. s2y_phase[i-1]);
295 currly = table.s2y tabie[j-1][i-1] + factorpy *

296 (table. s2y table[j-1][i] - table.s2y_table[j-1][i-1]);
297 curr2y = table.s2y table[jl[i-1] + factorpy *

298 (table. s2y table[j][i] - table. s2y_table[j][i-1]);
299 factorgy = (gap - table.s2y gap[j-1]) /

300 (table. s2y_gap[j] — table. s2y_gap[j-11);

301 lc[5] = currly + factorgy * (curr2y — currly);

302

303 #ifdef EM_DEBUG_PRINTF

304 printf ("1c[5] is %f¥n", Ic[5]);

305 #endif

306

307 /* linear interpolation for s3x_table(S3x coil) */
308 i =0;

309 if (phase < table. s3x_phase[i]) {

310 return EM_1D23 TABLE_S3X_PHASE_ERROR ;
311 } else {

312 for (i =1 ;i <50 ; ++i) {

313 if (phase < table. s3x_phase[i]) {
314 break;

315 }

316 }

317 }

318

319 j=0;

320 if (gap < table.s3x_gap[jl) |
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return

} else {
for (j
if

}

factorpx

currlx =
curr2x =
factorgx =

lc[6] =
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EM_ID23_TABLE_S3X_GAP_ERROR ;

=1 j <50 ; ++j) {
(gap < table. s3x_gap[j]) |
break ;

(phase — table. s3x_phase[i-1]) /

(table. s3x_phase[i] — table. s3x_phase[i-1]) :
table. s3x_table[j—-1][i-1] + factorpx *
(table. s3x_table[j—-1][i] — table. s3x_table[j-1][i-1]);
table. s3x_table[j][i-1] + factorpx *

(table. s3x_table[j][i] - table.s3x table[j][i-1]);
(gap — table. s3x_gap[j-1]) /

(table. s3x_gap[j] - table. s3x_gap[j—1]):

currlx + factorgx * (curr2x - currix);

#ifdef EM_DEBUG_PRINTF
printf (“ic[6] is %f¥n”, lc[6]);

#endif

/* linear interpolation for s3y table(S3y coil) */

i =0;

if (phase < table. s3y phase[i]) {

return
} else {
for (i
if
}
}
J=0;

EM_ID23_TABLE_S3Y_PHASE_ERROR :

=1 ;i <50 ; ++i) |
(phase < table. s3y phase[i]) {
break ;

if (gap < tabie.s3y gap[j]) {

return
} else {
for (j

EM_ID23_TABLE_S3Y GAP_ERROR :
=1; j <50 ; ++j) |

if (gap < table.s3y gap[j]) {

}
}

break ;

factorpy = (phase — table. s3y phase[i-1]) /

currly =

curr2y =

factorgy
lc[7]

(table. s3y_phase[i] — table. s3y phase[i-1]);
table. s3y_table[j-1][i-1] + factorpy *
(table. s3y_table[j-1][i] - table. s3y _table[j-1][i~-1]);
table. s3y table[jI[i-1] + factorpy *

(table. s3y_table[j]1[i] ~ table. s3y_table[j][i-1]):
(gap - table. s3y gap[j-1]) /

(table. s3y_gap[j] — table. s3y_gap[j-1]);

currly + factorgy * (curr2y — currly);

#ifdef EM_DEBUG_PRINTF
printf (“lc[7] is %f¥n”, 1c[7]):

#endif

/* linear interpolation for s4x_table(S4x coil) */

i = 0;

if (phase < table. s4x_phase[i]) |

return

EM_ID23_TABLE_S4X_PHASE_ERROR ;
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| else {
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for (i =1 ; i <50 ; ++i) {
if (phase < table. s4x_phase[i]) {

]
j=0;

break ;

if (gap < table. s4x gap[j]) {
return EM_1D23 TABLE S4X GAP_ERROR ;

} else {

for (j
if (gap < table. sd4x_gap[j]) {

]
factorpx
currlx
curr2x
factorgx

lc[8]

=1 ; j <50 ; ++)) {

break;

(phase — table. s4x_phase[i-1]) /

(table. $4x_phase[i] - table. s4x_phase[i-1]);
table. s4x_table[j-1][i-1] + factorpx *
(table. s4x_table[j-1][i] — table. s4x_table[j—-1][i-1]);
table. s4x_table[j][i-1] + factorpx *

(table. s4x_table[j][i] - table. s4x table[j][i-1]);
(gap - table. s4x_gap[j-1]) /

(table. s4x_gap[j] - table. s4x_gap[j-1]);

currix + factorgx * (curr2x - currix);

#ifdef EM_DEBUG _PRINTF
printf("1c[8] is %f¥n”, 1c[8]);

#endif

/* linear interpolation for s4y table(S4y coil) */

i =0;

if (phase < table. s4y_phasel[i]) |
return EM_ID23 TABLE_S4Y PHASE ERROR ;

} else |

for (i =1 ; i <50 ; ++i) {
if (phase < table. s4y phase[i]) {

}
i=0;

}

break ;

if (gap < table. s4y gap[j]) |
return EM_iD23_TABLE_S4Y_GAP_ERROR ;

} else {

for (j=1; j<50; ++j) |
if (gap < table.sd4y gap(j]) {

}
factorpy
currly
curry

factorgy

}

break ;

(phase — table. s4y phasel[i—-1]) /

(table. s4y phase[i] — table. s4y phase[i—-1]):

table. s4y_table[j-1][i-1] + factorpy *

(table. s4y_table[j-1][i] — table. s4y table[j-1][i-1]);
table. s4y_table[j][i-1] + factorpy *
(table. s4y table[j]1[i] — table. s4y table[j]1[i-1]1);
(gap — table. sdy_gap[j-1]) /

(table. s4y gap[j] — table. s4y gap[j-1]);
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Ic[9] = currly + factorgy * (curr2y — currly);

#ifdef EM_DEBUG_PRINTF
printf(“Ic[9] is %f¥n”, 1c[9]);

#endif
return 0 ;
}
/*(@header_begin) *¥** koK *ok * *k kokdokkok
* (C Function) *
* Name = em_id23 Ic table set *
* Type = int *
*  (Purpose) *
* store name for correction table . *
*  (Input) *
* name of correction table *
*  (Output) *
* name of correction table *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jui-12-1997 F. Funayama /iST created. *
* 97-12-17 Hiramatsu revised *
* 98-10-14 Hiramatsu updated *
*

Fkkk Rk Rk kR ko R ook Rk Rk & (@header _end)
#include “em_id23.h”

int em_id23_lc_table_set(Em_data in, Em_data conv, Em data *out)

{

int err;
char fname[EM_1D23 _LC TABLE_SET_FILE_MAX];

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em_id23 |c_table set¥"¥n”);
#endif

/* key—in the file name of correction table */
em_data_get char (in, EM_ID23_LC_TABLE_SET_FILE_NAME, fname) ;

/* prepare output */
em data clear (out) ;
em_data_put char (out, EM_1D23 LC TABLE_SET FILE NAME, fname) ;

return O;
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/* (@header _begin) kKoK kKK ok okkok ok ok ok ok ok ok ok ko sk ok ok sk ok
(C Function)
Name = em_id23_Ic_table_thru
Type = int
(Purpose)
read name of correction table
construct correction table
put correction table to cellar
(Input)
name of correction table
(Output)
none
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Jul-12-1997 F.Funayama /iST created.
98- 1-26 Hiramatsu revised
98-10-14 Hiramatsu updated
Kok FekAekRAeokok ok ke dkdkok sk ok k¥ FekRk Aok '¥(@header_end)

R K F K K K K R I XX E XK NN
***********************:

/

#include “em_id23.h”

}nt em id23 lc_table_thru(Em_data in, Em_data adr, Em_data *out)
int err;
char fname[EM ID23 LC TABLE_THRU FILE_MAX];
char f tmp[EM_1D23_LC_TABLE_THRU_FILE_MAX];
char p_tmp[EM_ID23_LC_TABLE_THRU_FILE_MAX] ;
Em id23 table table;
table. set flg = 0;

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em id23_lc_table_thru¥“¥n”);
#endif

/* get file name of correction table */
em_data_get char (in, EM_1D23 LC TABLE_THRU_FILE_NAME, f_tmp);

/% read config.thl */
err = em_data_get char (adr, EM_iD23_LC TABLE_THRU_FILE_NAME, p_tmp) :
if (err < 0) {
| return EM_1D23 LC TABLE THRU ERR_ADR_NOT_SET:;

/* add file name to directory name */
sprintf (fname, “%s%s”, p_tmp, f_tmp):

#ifdef EM _DEBUG PRINTF
printf (“Table file name is ¥ "%s¥ ¥n”, fname) ;
#endif

/% read file (ASCll—text) and construct correction table */
err = em_id23 util_table _file_get(fname, &table )
if (err < 0) {

return EM_ID23 LC_TABLE_F!LE_GET_ERR;

/* PUT table to cellar */
err = em_id23 util_table_cellar (EM_ID23_PUT_TABLE, &table) ;
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65 if (table.set fig == 0) |
66 return EM_ID23_LC_CURR_ERR_DATA_NOT_SET :
67 }

68

69 /* prepare output */

70 em_data_clear (out) ;

" em_data_put_int(out, 0, 0);
72

73 return O;

74

75 }
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/* (@header _begin) oKk skdkokokokokokokkok

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

(C Function)
Name = em_id23 Imt_emergency_status_get
Type = int
(Purpose)
read device status
(Input)
parameter (config.tbl)
(Output)
out—>datal[0].eint : status
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec

(Relation)

(History)
Jul-16-1997 F. Funayama /iST created.
98- 1-11 Hiramatsu revised
98-10-14 Hiramatsu updated

#include “em_id23. h”

LR K I B B N B NEEE B R BE NG CNE CEE N A A

(@header _end) */

int em_id23 Imt_emergency_status_get (Em_data in, Em_data adr, Em_data *out)

{

int fd, dev_num_1, dev num 2, di_data[4], err,

#ifdef EM_DEBUG PRINTF
printf("Call func name is ¥ em_id23_Imt_emergency_status_get¥ ¥n");
#endif

/* get file descriptor */

fd = em _get_fd(adr);

/* read config. tbl */

if (err < 0)
return EM_1D23_EMERGENCY ERR _ADR_NOT_SET;
}

if (err < 0)
return EM_ID23 EMERGENCY_ERR_ADR_NOT_SET;

/* get emergency status */
#ifndef EM_DEBUG_SIM

err = dev_di_get _dial!(fd, di_data);

if (err < 0) {
return EM_1D23 EMERGENCY_STATUS_ERR;
]

#else

status = Ox1f;

#tendif

/* Contact Sensor upper */
if (di_datafdev_num_i] & EM_ID23_EMERGENCY_CNT_t_BIT)

status |= EM_ID23_EMERGENCY_CNT_1_SET BIT:

/* Contact Sensor lower */
if (di_data[dev_num_]] & EM_1D23 EMERGENCY_CNT_2 BIT)

status |[= EM_ID23_EMERGENCY_CNT_2_ SET BIT;
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status = 0 ;

err = em_data get_int(adr, EM_ID23_EMERGENCY_INPUT_PORT_1, &dev_num_1);

err = em_data get_int(adr, EM_1D23_EMERGENCY_INPUT_PORT_2, &dev_num_2) ;
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70 /*

74 /*

18 /*

82 /%
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Emergency on Control Panel */
if (di_data[dev_num_Z] & EM_ID23_EMERGENCY_PB_1 _BIT)
status |= EM_1D23_EMERGENCY_PB 1 _SET BIT;

Emergency on Machine */
if (di_datafdev_num_Z] & EM_ID23_EMERGENCY PB 2 BIT)
status |= EM_ID23_EMERGENCY PB_2 SET BIT;

Emergency on Experiment Hall */
if (di_data{dev_num_Z] & EM_ID23 EMERGENCY_PB_3 BIT)
status |= EM_ID23_EMERGENCY PB 3 SET BIT;

Local */

if (di_datafdev_num_Z] & EM_1D23 EMERGENCY_LOCAL BIT)
status |= EM_ID23_EMERGENCY_LOCAL_SET BIT;

prepare output */

em_data_clear (out)

em data put_int(out, 0, status)

return 0;
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/* (@header_beg i n) Fkkkokkskokokkokkokokskkkkod Kokokok *
* (C Function) *
* Name = em_id23_Imt_gap_status_get *
* Type = int *
*  (Purpose) *
* read device status *
*  (Input) *
* parameter (config. tbl) *
*  (OQutput) *
* out—>data[0].eint : status *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-16-1997 F.Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-14 Hiramatsu updated *

¥ kokokkkkkkkkkkkkkkkkkkkkkk (@heade r_end) */
#include “em_id23. h”

int em_id23 Imt_gap status get(Em data in, Em _data adr, Em_data *out)
{

int fd, dev num 1, dev_num 2, di_data[4], err, status = 0 ;

#ifdef EM_DEBUG_PRINTF
printf("Call func name is ¥ em_id23 Imt_gap_status_get¥ ¥n");
#tendif

/* get file descriptor */
fd = em_get_fd(adr);

/* read config. tbl */
err = em_data_get int(adr, EM_ID23_GAP_LMT_INPUT_PORT_1, &dev_num_1);
if (err < 0) {
return EM_1D23_ GAP_LMT_ERR_ADR_NOT_SET;

err = em_data_get int(adr, EM_ID23_GAP_LMT_INPUT_PORT_2, &dev_num_2);
if (err < 0)
return EM_ID23_GAP_LMT_ERR_ADR_NOT_SET;

/* get limit switch data */
#ifndef EM_DEBUG_SIM

err = dev_di_get diall (fd, di_data) ;
if (err < 0)
return EM_ID23 GAP_LMT STATUS ERR;
}
#else
status = Oxff;
#endif
/* upper upstream open */

if (di_data[dev_num_1] & EM_ID23_GAP_LMT_UP_UP_OP_BIT) ({
status [= EM_ID23_GAP_LMT_UP_UP_OP_SET BIT;
}

/* upper upstream close */

if (di_data[dev_num_1] & EM_1D23_GAP_LMT_UP_UP_CL BIT) {
status |= EM_ID23_GAP_LMT_UP_UP_CL_SET BIT;
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]
upper downstream open %/
if (di_data[dev num_ 1] & EM_1D23 GAP_LMT_UP_DW_OP BIT)
status [= EM_1D23_GAP_LMT_UP DW OP SET BIT;
}

upper downstream close */
if (di_data[dev_num_1] & EM_ID23 _GAP_LMT UP DW CL BIT)
status |= EM_ID23_GAP_LMT UP DW CL_SET BIT:
}

lower upstream open */
if (di_datal[dev_num_t] & EM_ID23_GAP LMT LW UP OP BIT)
status [= EM_ID23_GAP_LMT LW UP OP SET BIT,;

lower upstream close */
if (di_dataldev_num_1] & EM_ID23 GAP_LMT LW UP_CL BIT)
status T: EM_1D23 GAP LMT LW UP CL_ SET BIT;
}

lower downstream open */
if (di_data[dev_num_1] & EM_ID23_GAP_LMT_LW DW OP BIT)
status [= EM_ID23_GAP_LMT LW DW OP SET BIT;

lower downstream close */
if (di_data[dev _num_ 1] & EM_ID23 GAP LMT LW DW CL BIT)
status T= EM_1D23_GAP_LMT_LW DW _CL SET BIT;

gap reference */

if (di_data[dev_num_2] & EM_ID23_GAP_LMT HOME_BIT) {
status |= EM_ID23 GAP_LMT _HOME_SET BIT:
}

prepare output */
em_data_clear (out) ;
em_data_put_int(out, 0, status);

return 0;
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/* (@header_begin) * FokokokokH
* (C Function)

* Name = em_id23_Imt_phase status_get
* Type = int

* (Purpose)

* read device status

*  (Input)

* parameter (config.tbl)

*  (Output)

* out—>data[0].eint : status

* (Return)

* 0 : ok

* <0 : fail

* (Physical unit)

* Pa, V, A, mm, sec

* (Relation)

*
*
*
*
*

(History)
Jul-16-1997 F.Funayama /iST created.
98- 1-11 Hiramatsu revised
98-10-14 Hiramatsu updated

kkxk: ol ok Ak kAo ke ok ok kR sk ko sk ek kR kR kR

#include “em_id23.h”

int em_id23 Imt_phase_status_get (Em_data in, Em_data adr, Em_data *out)

{

int fd, dev_num_1, dev_num_2, di_data[4], err, status =0 ;

#ifdef EM_DEBUG_PRINTF

printf("Cal! func name is ¥ em id23_Imt_phase_status_get¥ ¥n");

#tendif

/* get file descriptor */
fd = em_get_fd(adr) ;

/* read config. thi */

err = em_data_get_int(adr, EM_ID23_PHASE_LMT_INPUT_PORT_1, &dev_num_1);

if (err < 0)
return EM_1D23_PHASE_LMT_ERR_ADR NOT_SET;

err = em data_get_ int(adr, EM_ID23_PHASE_LMT_INPUT_PORT_2, &dev_num_2);

if (err < 0) {
return EM_1D23 PHASE LMT_ERR_ADR_NOT_SET;

/* get limit switch data */
#ifndef EM_DEBUG_SIM
err = dev_di_get diall(fd, di_data):
if (err < 0) {
| return EM_1D23 PHASE LMT_STATUS_ERR;

status = Oxff;
#tendif

#else

/* rowl downstream */

if (di_data[dev_num_1] & EM_ID23_PHASE_LMT_UP_1 BIT) {

status |[= EM_1D23_PHASE_LMT UP_1_SET BIT;

/* rowl upstream */

if (di_data[dev num_1] & EM_ID23_PHASE_LMT_DW_1_BIT) {

status |= EM_ID23_PHASE _LMT DW_1_SET BIT;
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}

row2 downstream */

if (di_data[dev_num_1] & EM_ID23_PHASE_LMT_UP_2 BIT)
status [= EM_ID23_PHASE_LMT_UP_2_SET BIT;

row2 upstream */

if (di_data[dev_num_ 1] & EM_1D23_PHASE_LMT_DW 2 BIT)
status [= EM_1D23_PHASE_LMT_DW_2_SET BIT;
}

row3 downstream */

if (di_data[dev_num_1] & EM_ID23_PHASE_LMT_UP_3_BIT)
status |= EM_ID23_PHASE_LMT_UP_3_SET BIT;

rowd upstream */

if (di_data[dev_num 1] & EM_ID23_PHASE_LMT DW 3 BIT)
status [= EM_ID23_PHASE_LMT_DW_3 SET BIT;

row4 downstream */

if (di_dataldev_num_1] & EM_iD23 PHASE_LMT _UP_4 BIT)
status T: EM 1D23 PHASE LMT UP 4 SET BIT;

rowd upstream */

if (di_data[dev_num_1] & EM_ID23_PHASE_LMT_DW 4 BIT)
status |= EM_ID23_PHASE_LMT_DW_4_SET BIT;

upper reference */
if (di_data[dev_num_2] & EM_ID23 PHASE_LMT UP HOME BIT) {

status [= EM_ID23_PHASE_LMT_UP_HOME_SET BIT;

lower reference */
if (di_dataldev_num_2] & EM_1D23 PHASE_LMT LW HOME BIT) |

status [= EM_ID23_PHASE_LMT_LW_HOME_SET BIT;
}

prepare output */

em data clear (out) ;
em_data_put_int(out, 0, status);

return O;
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/*(@header_begin) Kokh

(C Function)

Name = em_id23 pattern_create

Type = int
(Purpose)

create EMA process
(Input)

none
(Output)

none
(Return)

0 : ok

<0 : fail
(Physical unit)

Pa, V, A, mm, sec
(Relation)

(History)
Jun—17-1999 yoichi

*
*
*
*
*
*
*
*
*
11 *
*
*
*
*
*
*
*
*
*

22 #include “em_id23.h"

24 int em_id23 pattern_create(Em_data in, Em_data adr, Em_data *out)

int err;

char svoc[256] ;

29 #ifdef EM_DEBUG_PRINTF

30

31 #endif

32

33

34 err = em_idcom_call_svoc (svoc) ;
35 if (err < 0) {

36 | return EM_1D23 PATTERN CREATE_ERR;
37

38

39 /* prepare output */

40 em_data_clear (out) ;

41 em_data put_int(out, 0, 0);

42

43 return 0;

44 )

sprintf(svoc, “s/put/bl_id23_pattern_ema/create”) ;
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created.
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printf(“Call func name is ¥ em_id23 pattern create¥ ¥n”) ;

*
*
*
*
*
*
*
*
*
*
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*
*
*
*
*
*
*
*
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1 /% (@heade r_beg i n) ook ke ok e e e Ak e ek e o ok S ke ok Sl s ok sk e ok o sk ok ok sk ok ok sk kool ok sk ok sk ok sk ok ok sk ok ok ok ok sk ok ok
2 ¥ (C Function) *
3 * Name = em_id23_pattern_destroy *
4 * Type = int *
5 * (Purpose) *
6 * destroy EMA process *
7 *  (Input) *
8 * none *
9 * (Output) *
10 * none *
11 * (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 *  (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jun—-17-1999 yoichi created. *
20 FkdkkikkkkkRkRkkokkkkkR kR ok kkokkokkkk (@header end) */

22 #include “em_id23. h"

24 int em_id23_pattern_destroy(Em data in, Em_data adr, Em_data *out)

26 int err;
27 char svoc[256];
28

29 #ifdef EM_DEBUG_PRINTF
30 printf(“Call func name is ¥ em_id23 pattern_destroy¥ ¥n”);
31 #endif

32
33 sprintf (svoc, “s/put/bl_id23 pattern_ema/destroy”) ;
34 err = em_idcom call_ svoc(svoc) ;

35 if (err <0) {
36 return EM_1D23 PATTERN DESTROY ERR;
}

37

38

39 /* prepare output */

40 em_data clear (out) ;

41 em data put int(out, 0, 0);
42

43 return O;

44 )
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1 /*(@header_beg in) d*¥kik kokok Kok

2 * (C Function) *
3 * Name = em_id23 pattern_hold_conv_get *
4 * Type = int *
5 * (Purpose) *
6 * convert values of hold-time *
7 * (Input) *
8 * none *
9 x (Qutput) *
10 * none *
11 * (Return) *
12 * *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 * (Relation) *
16 * *
17 * (History) *
18 * Jun—17-1999 yoichi created. *
19 Fkiokkoklokkkkkokol k¥oh (@header_end) *
20

21 #include “em_id23. h"

22

23 }nt em_id23 pattern _hold_conv_get (Em data in, Em_data conv, Em_svoc *out)
24

25 int err;

26 int hold r, hold I;

27

28 #ifdef EM_DEBUG PRINTF
29 printf(“Call func name is ¥ em_id23 pattern_hold get¥"¥n”);
30 #endif

32 err = em_data_get_int(in, 0, &hold r):

33 if (err < 0) {

34 return EM_1D23 PATTERN_HOLD_CONV_GET_ERR;
3B |

37 err = em data _get_int(in, 1, &hold_l);

38 if (err < 0) |

39 return EM_1D23 PATTERN HOLD CONV_GET_ERR;

40 |

41

42 /* prepare output */

43 em_data clear (out) ;

44 sprintf (out—>svoc, “%dmsec_%dmsec”, hold_r, hold_I);
45

46 return 0;

47 }

— 125 —

/



*
*
*
*
*
*
*
*
10 *
*
*
*
%*
*
*
*
*

19 skiokkkk kil kk koo kokkkkk (@header _end)

/* (@header_begin) *¥*

JAERI-Tech 99-082

(C Function)
Name = em_id23_pattern_hold_get
Type = int
(Purpose)
read values of hold-time
(Input)
none
(Output)
none
(Return)

(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Jun—-17-1999 yoichi

21 #inciude “em_id23.h”

created.

¥ K I H K X K K H KK KK KK K K

23 int em_id23 pattern_hold_get (Em_data in, Em_data adr, Em data *out)

24 |

int err;

int hold_r, hold_I;
double holdtime;
char unit[20];

30 #ifdef EM_DEBUG_PRINTF

31 printf("Call func name is ¥"em_id23 pattern_hold_get¥ ¥n”);
32 #endif

33

34 err = em_idcom_func_svoc ("s/get/bl _id23 pattern_ema/hold _r”
35 &holdtime,

36 if (err < 0) |

37 } return EM_1D23 PATTERN HOLD GET_ERR;

38

39 hold r = (int)holdtime;

40

41 err = em_idcom_func_svoc ("s/get/bl_id23 pattern _ema/hold |”
42 &holdtime, unit);

43 if (err < 0) {

44 } return EM_1D23 PATTERN HOLD GET ERR;

45

46 hold | = (int)holdtime;

47

48 /* prepare output */

49 em_data_clear (out) ;

50 em_data_put_int(out, 0, hold_r);

51 em_data_put_int(out, 1, hold I);

52

53 return 0;

54 }
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1 /*(@header begin) kR dk kK Aok ok dokdokkokakok ok ok ok kokkok ko sk ok ok ok okok
2 * (C Function) *
3 * Name = em id23 pattern_hold put *
4 % Type = int *
5 * (Purpose) *
6 * set values of hold-time for right and left polarization *
7 *  (Input) *
8 * hold_r and hold_lI *
9 * (Output) *
10 * none *
11 * (Return) *
12 % *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 * (Relation) *
16 * *
17 * (History) *
18 * Jun—-17-1999 yoichi created. *
19 sokkiokokkokk ook ok kiR kR Rk kkkkkckkkkkk (@header _end) */

21 #include “em_id23. h”

23 int em_id23 pattern_hold_put(Em_data in, Em_data adr, Em_data *out)

25 int err;

26 int hold_r, hold_I;

27 char svoc[256]: /% SVOC recursive call */
28

29 #ifdef EM_DEBUG _PRINTF
30 printf(“Call func name is ¥ em_id23_pattern_hold_put¥“¥n”);
31 #endif

33 err = em _data_get _int(in, 0, &hold_r);

34 if (err < 0) {

35 return EM_1D23 PATTERN HOLD PUT_ERR_HOLD R;
}

38 err = em data_get_int(in, 1, &hold_l);

39 if (err < 0)

40 return EM_ID23_PATTERN_HOLD PUT_ERR_HOLD | ;
}

41

42

43 sprintf(svoc, “s/put/bl_id23_pattern_ema/hold_r_%dmsec”, hold_r);
44 err = em_idcom _call_svoc(svoc) ;

45 if (err < 0) {

46 \ return EM_I1D23_PATTERN_HOLD PUT_ERR_HOLD_R_PUT;

47

48

49 sprintf (svoc, “s/put/bl_id23 pattern_ema/hold_I_%dmsec”, hold_I);
50 err = em_idcom_cal |_svoc (svoc) ;

51 if (err < 0) |

52 | return EM_I1D23 PATTERN HOLD PUT_ERR_HOLD_L_PUT;

53

54

55 /* prepare output */

56 em_data_clear (out) ;

57 em_data put_int(out, 0, 0);

58

59 return O;

60 }
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1 /*(@header beg in) k¥kklkkikdoriokikickkiokikiikikkikrkkkokkkok ook ko dkokk
2 * (C Function) *
3 * Name = em_id23 pattern_phase conv _get *
4 * Type = int *
5 * (Purpose) *
6 * convert values of phase—shift *
7 * (Ilnput) *
8 * none *
9 * (Output) *
10 * none *
11 *  (Return) *
12 % *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 ¥ (Relation) *
16 * *
17 ¥ (History) *
18 * Jun—-17-1999 yoichi created. *
19 Fkkkkkkkkkkkkikkkkkkkokkkkokkokokkokkkkkkkkk kR kR kR kkkkk (@header _end) */

21 #include “em_id23. h”

23 int em_id23_pattern_phase _conv_get (Em data in, Em_data conv, Em_svoc *out)

25 int err;
26 double phase_r, phase_|I;
27

28 #ifdef EM_DEBUG PRINTF
29 printf(“Cail func name is ¥“em id23 pattern phase conv_get¥“¥n”):
30 #endif

32 err = em_data_get_double(in, 0, &phase r);
33 if (err < 0) |

34 return EM_1D23 PATTERN PHASE_CONV_GET_ERR;
35 }

36

37

38 err = em_data_get double(in, 1, &phase |);

39 if (err < 0) {

40 return EM_1D23 PATTERN PHASE_CONV_GET_ERR;
a1 |

42

43 /* prepare output */

44 em_data_clear (out) ;

45 sprintf (out—>svoc, “%.3fmm_%. 3fmm”, phase r, phase |):

47 return 0;
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1 /*(@header_begin) *#kkkkk KRR RAANAK *
2 * (G Function) *
3 * Name = em_id23_pattern_phase_get *
4 * Type = int *
5 * (Purpose) *
6 * read values of phase-shift *
7 *  (Input) *
8 * none *
9 * (Output) *
10 * none *
11 * (Return) *
12 * *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 * (Relation) *
16 * *
17 * (History) *
18 * Jun—17-1999 yoichi created. *
19 *k¥kkkkxk kook ok kK kk ok kkok: kokokok kKK (@header_end) *

20

21 #include “em_id23.h"

22

23 int em_id23 pattern_phase_get (Em_data in, Em_data adr, Em_data *out)

24

25 int err;

26 double phase r, phase_|;

27 char unit[20];

28

29 #ifdef EM_DEBUG_PRINTF

30 printf(“Call func name is ¥ em id23 pattern_phase get¥ '¥n");
31 #endif

32

33 err = em_idcom_func_svoc (“s/get/bl_id23_pattern_ema/phase_r”,
34 &phase r, unit);

35 if (err < 0) {

36 return EM_ID23 PATTERN_PHASE GET ERR;

37

38

39 err = em_idcom_func_svoc(“s/get/bl_id23_pattern_ema/phase_1",
40 &phase_|, unit);

41 if (err < 0) {

42 return EM_ID23_PATTERN_PHASE GET_ERR;

43

44

45

46 /* prepare output */

47 em_data clear (out) ;

48 em_data_put_double(out, 0, phase_r);

49 em_data_put_double(out, 1, phase_l);

50

51 return 0;

52 }
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1 /*(@header beg in) *ikkkikikiikkiikikkiikikiiokkkirkikkkikikikkkorokkokkokkok
2 ¥ (C Function) *
3 % Name = em_id23_pattern_phase_put *
4 % Type = int *
5 * (Purpose) *
6 * set values of phase_shift for right and left polarization *
7 *  (Input) *
8 * phase r and phase_| *
9 * (Output) *
10 * none *
11 *  (Return) *
12 % *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 * (Relation) *
16 * *
17 * (History) *
18 * Jun-17-1999 yoichi created. *
19 skkkikkkkkkkkkkkkkkok kR kkk Rk kR Rk kkkkkkkkkk (@header _end) *

21 #include “em_id23.h”

23 int em_id23_pattern _phase put(Em_data in, Em_data adr, Em_data *out)

25 int err;

26 doubie phase r, phase |;

27 char svoc[256]: /* SVOC recursive call */
28

29 #ifdef EM_DEBUG_PRINTF
30 printf ("Cal! func name is ¥ em id23 pattern_phase_put¥ ¥n”):
31 #endif

33 err = em_data get double(in, 0, &phase_r);

34 if (err < 0)

35 return EM_1D23_PATTERN PHASE PUT_ERR _PHASE R:
-}

38 err = em_data get double(in, 1, &phase_l):

39 if (err < 0)

40 return EM_1D23 PATTERN_PHASE_PUT_ERR_PHASE L;
}

41

42

43 sprintf (svoc, “s/put/bl_id23_pattern_ema/phase_r_%fmm”, phase_r);
44 err = em_idcom _call_svoc (svoc) ;

45 if (err < 0) |

46 ) return EM_I1D23_PATTERN_PHASE_PUT_ERR_PHASE_R_PUT;

47

48

49 sprintf (svoc, “s/put/bl_id23 pattern_ema/phase | %fmm”, phase |);
50 err = em_idcom call_svoc(svoc) ;

51 if (err < 0) {

52 } return EM_1D23 PATTERN_PHASE PUT ERR PHASE L PUT;

53

54

55 /% prepare output */

56 em_data clear (out) ;

57 em_data put_int(out, 0, 0);

58

59 return 0;

60 }
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1 /*(@header_begin) kkxkk

2 * (C Function)

3 * Name = em_id23 pattern_start
4 % Type = int

5 * (Purpose)

6 * start EMA process
7 *  (Input)

8 * none

9 * (Output)
10 * none

11 *  (Return)
12 % 0 : ok

13 * <0 : fail

14 * (Physical unit)

15 * Pa, V, A, mm, sec
16 * (Relation)

17 *

18 * (History)

19 * Jun—-17-1999

yoichi

created.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

20 kiRl koo kb Rk kbl ookl kkk (@header _end) */

22 #include “em_id23. h”

24 int em_id23_pattern_start(Em_data in, Em_data adr, Em_data *out)

26 int err;
27 char svoc[256] ;

29 #ifdef EM_DEBUG_PRINTF

30 printf(“Call func name is ¥ em_id23 pattern start¥“¥n”):

31 #endif

33 sprintf(svoc, “s/put/bl_id23 pattern_ema/start”);
34 err = em_idcom_cal|l_svoc (svoc) ;

35 if (err < 0) {

36 | return EM_ID23_PATTERN_START_ERR:

37

38

39 /* prepare output */

40 em_data_clear (out) ;

41 em data put_int(out, 0, 0);
42

43 return O;

44 |
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1 /* (@header beg i n) kidkickkkkkkiokiookkokiokiokiokkokiokokiokiokokokokiokkokkokkok ok kokkok
2 * (C Function) *
3 * Name = em_id23 pattern_status conv_get *
4 * Type = int *
5 * (Purpose) *
6 * convert EMA status(run/pause) *
7 *  (Input) *
8 * none *
9 * (Output) *
10 * none *
11 * (Return) *
12 * *
13 * (Physical unit) *
14 * Pa, V, A, mm, sec *
15 * (Relation) *
16 * *
17 *  (History) *
18 * Jun—-17-1999 yoichi created. *
19 kkkkkkkkkpokkkkkkrkokkkokokookkkckkkkkkokk (@header_end) */

21 #include “em_id23. h”

23 int em_id23 pattern_status conv_get (Em _data in, Em_data conv, Em_svoc *out)

25 int err;
26 char status[20];
27

28 #ifdef EM_DEBUG _PRINTF
29 printf(“Call func name is ¥ em id23 pattern status _conv _get¥"¥n"):
30 #endif

32 err = em_data_get char (in, 0, status);
33 if (err < 0) |

34 return EM_1D23 PATTERN STATUS CONV_GET ERR;
3% ]

36

37 /* prepare output */

38 em_data_clear (out) ;

39 sprintf (out—>svoc, “%s”, status);

40

41 return 0;

42 )
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N

* (@header _beg i n) Fikkkkkkkkiikkkkkk kiR Ok kKoK
(C Function) *
Name = em_id23_pattern_status_get *
Type = int *
(Purpose) *
read EMA status (run / pause) *
(Input) *
none *
(Output) *
none *
(Return) *
*

(Physical unit) *
Pa, V., A, mm, sec *
(Relation) *
*

*

*

*

(History)
Jun—-17-1999 Hiramatsu created
Forkkdkkkkkkkkkkk skl koo koo kR Rk Rk kkk (@header _end) */

E 3R S B R B B B N CEE EE EE K BE B R A

#include “em_id23.h”
int em_id23 pattern status_get (Em_data in, Em_data adr, Em_data *out)

{
int err, decision;
char status[20], svoc[256], unit[20];
char s[256], v[256], o[256], c¢[256]:
double dummy;
Em_svoc *ret, command;

#ifdef EM_DEBUG_PRINTF
printf ("Call func name is ¥ em_id23_pattern_status_get¥ ¥n”):
#endif

/* initialize */
em_data_clear (out) ;

strepy (command. svoc, “s/get/b!_id23_pattern_ema/status”) ;
ret = em_call_svoc_1 (command) ;
if (ret—>error = -302070057) |

strepy (status, “inactive”) ;

em_data_put_char (out, 0, status);

return 0;

}

err = em_idcom_util _divide_svoc(ret->svoc, s, v, o, ¢);
if (err < 0) |
return err;

err= sscanf(c, “%s”, status);
if (err < 0) {
return EM_1D23 PATTERN_STATUS_GET_ERR_NO_VALUE_IN_C;

decision = strcmp ("pause”, status);

if (decision < 0) |
stropy (status, “active”):
} else {
err = em_idcom_func_svoc (“s/get/bl_id23_pattern_ema/phase_r”, &dummy,

if (err < 0) |
strcpy (status, “not_ready”) ;
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65 }
67 err = em_idcom_func_svoc ("s/get/bl_id23 pattern_ema/phase |”, &dummy, unit

69 if (err < 0) [
70 stropy (status, “not_ready”) ;
}

73 err = em_idcom_func_svoc ("s/get/bl_id23 pattern_ema/hold_r”, &dummy. unit)

75 if (err < 0) {
76 strepy (status, “not_ready”) ;
77 }

79 err = em_idcom_func_svoc (“s/get/bl_id23_pattern_ema/hold 1", &dummy, unit)
81 if (err < 0) |
82 stropy (status, “not_ready”) ;

83 } else {
84 strcpy (status, “ready”);
}

86 }
88 /* prepare output */
89 em_data clear (out) ;

90 em_data_put_char (out, 0, status);

92 return O;
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1 /*(@header_begin) sk Rk Ak Ak oAk
2 ¥ (C Function) *
3 * Name = em_id23 pattern_stop *
4 % Type = int *
5 * (Purpose) *
6 * stop EMA process *
7 *  (Input) *
8 * none *
9 * (Output) *
10 * none *
11 *  (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jun—-17-1999 yoichi created. *
20 *kx sk ARk KA KRR AR KRN kkkkkkkk (@header end) *
21
22 #include “em_id23.h"
23
24 }nt em_id23_pattern_stop(Em _data in, Em_data adr, Em_data *out)
25
26 int err;
27 char svoc[256] ;
28
29 #ifdef EM_DEBUG PRINTF
30 printf(“Call func name is ¥ em_id23 pattern_stop¥ ¥n”):
31 #endif
32
33 sprintf (svoc, “s/put/bl_id23_pattern_ema/stop”) ;
34 err = em_idcom_call_svoc (svoc) ;
35 if (err < 0) {
36 return EM_1D23 PATTERN_STOP_ERR;
37 }
38
39 /* prepare output */
40 em_data_clear (out) ;
4 em_data put_int(out, 0, 0):
42
43 return O;
44 |}
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/* (@header _beg i n) Fkkikkkiokikiiokiokiioioioiooioicooooook

(C Function)

Type = int
(Purpose)

put brake—off
(Input)

parameter (config. tbl)
(Output)

none
(Return)

0 : ok

<0 : fail
(Physical unit)

Pa, V, A, mm, sec
(Relation)

(History)
Jul-11-1997
98- 1-11
98-10-14
99-06-07

Hiramatsu
Hiramatsu
Hiramatsu

E R B E BE B B BE AR SR BE CEE CBE R B R BE BE B B A

Name = em_id23 phase brake off_put

F. Funayama /iST

created.
revised
updated

*
*
E 3
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
corrected variable name *
*

#include “em_id23. h”

(@header_end) */

int em_id23 phase brake off put(Em _data in, Em _data adr, Em_data *out)

{
int fd, err;
int dev._num 0, dev num_1;
int do_data;

#ifdef EM_DEBUG_PRINTF

/% bit number for brake */
/% brake-off (=0) */

printf(“Cal! func name is ¥ em_id23 phase brake off put¥“¥n”);

#endif

/* get file—descriptor */
fd = em_get_fd(adr);

/* read from config. tbl */

err = em_data_get _int(adr, EM_ID23 PHASE BRAKE U ON BIT, &dev num 0);

if (err < 0) {

return EM_1D23_PHASE BRAKE U ON BIT_ERR;

err = em_data_get_int(adr, EM_ID23_PHASE_BRAKE L _ON BIT, &dev_num_1);

if (err < 0) {

return EM_ID23_PHASE BRAKE L _ON BIT_ERR;

#ifndef EM_DEBUG_SIM

/% put brake-off */

do data = 0;
err = dev_do _put dobit(fd, dev_num 0, &do data);
if (err < 0) {
return EM_I1D23 PHASE BRAKE OFF PUT ERR;
}
err = dev_do_put_dobit(fd, dev_num_1, &do_data);
if (err < 0) |
return EM_1D23_PHASE BRAKE_OFF_PUT ERR;
}
#endif
/* prepare output */

em_data_clear (out) ;
em_data_put_int(out, 0, 0);

return 0O;
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1 /% (@heade r_beg i n) *kk skokokokokokok kKK H koK koK Kk ok ok ok ok ks ek
2 * (C Function) *
3 * Name = em_id23 phase brake on_put *
4 % Type = int *
5 * (Purpose) *
6 * put brake-on *
7 * (Input) *
8 x parameter (config. thl) *
9 ¥ (Qutput) *
10 * none *
11 *  (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jul-11-1997 F.Funayama /iST created. *
20 * 98- 1-11 Hiramatsu revised *
21 * 98-10-14 Hiramatsu updated *
22 * 99-06-07 Hiramatsu corrected variable name *
23 %% kkkkkkkkkkkkkkk (Bheader _end) *
24
25 #include “em_id23.h”
26
27 %nt em_id23 phase_brake_on_put (Em_data in, Em_data adr, Em_data *out)
28
29 int fd, err;
30 int dev_num 0, dev num_1; /* bit number for brake */
31 int do_data; /* brake—on (=1) */
32
33 #ifdef EM_DEBUG_PRINTF
34 printf ("Call func name is ¥“em_id23 phase brake_on_put¥“¥n”) ;
35 #endif
36

37 /* get file descriptor */
38 fd = em_get_fd(adr) ;

39

40 /* read from config. tbl */

41 err = em data get int(adr, EM_1D23 PHASE BRAKE U ON BIT, &dev_num_O0);
42 if (err < 0) |

43 } return EM_ID23 PHASE BRAKE U ON BIT ERR;

44

45 err = em_data_get_int(adr, EM_ID23_PHASE_BRAKE_L ON_BIT, &dev num_1);
46 if (err < 0) {
47 return EM_ID23 PHASE BRAKE L ON BIT _ERR;

}

48

49

50

51 #ifndef EM DEBUG_SIM

52 do _data = 1; /* put brake-on */
53 err = dev_do put_dobit(fd, dev_num_0, &do_data);
54 if (err < 0) |

55 ] return EM_1D23 PHASE BRAKE ON PUT ERR:

56

57 err = dev_do_put dobit(fd, dev_num_ 1, &do_data) ;
58 if (err < 0) {

59 } return EM_ID23 PHASE_BRAKE_ON_PUT_ERR ;

60

61 #endif

62

63 /* prepare output */

64 em_data_clear (out) ;

65 em_data_put_int(out, 0, 0);

66

67 return O;

68 }
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/* (@header_beg i n) ¥¥kkkiokkiriikidkikkkkkkidkkddokokok ok kKRR AR kKRR RRAAF oK
* (G Function)

* Name = em_id23_phase_conv_put *
* Type = int *
*  (Purpose) *
* convert phase—shift(mm) to number of pulses *
* (Ilnput) *
* parameter (config.tbl) *
*  (Output) *
* pulse number *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V., A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-10-1997 F. Funayama /iST created. *
* 98- 1-19 Hiramatsu revised *
* 99-01-09 Hiramatsu updated *
sk k kool kokokkokkk (@header _end) */

#include “em id23.h"
int em_id23 phase _conv_put (Em_data in, Em_data conv, Em_data *out)

int err, move kind, pulse num u, pulse num_I;
double phase diff, phase target, phase move num;
double phase up, phase lo, y data;

double phase move num_upp, phase _move num_ low;
char unit[30];

Em_i1d23_position pos;

pos.set_flg = O;

#ifdef EM_DEBUG PRINTF
printf("Call func name is ¥ “em_id23 phase conv_put¥ ¥n”);
#endif

/* get phase-shift(D) */
err = em data get double(in, EM D23 PHASE CONV MOVE DATA, &phase diff) ;
if (err < 0) {
return EM_ID23_PHASE_CONV_MOVE_DATA_NOT_SET;

/* read config. tbl */
err = em_data_get int(conv, EM_1D23 PHASE CONV_MOVE KIND, &move kind) ;
if (err < 0) |
| return EM_1D23 PHASE CONV_ERR CNV_NOT SET;

#ifndef EM_DEBUG_SIM
/* read present upper—phase from |inear scale */
err = em_idcom_func_svoc (“s/get/bl id23 phase upper/position”,
&phase up, unit):
if (err < 0) {
return EM_ID23 PHASE U PUT ERR;

/* read present lower—phase from |inear scale */
err = em_idcom_func_svoc (“s/get/bl_id23 phase lower/position”,
&phase_lo, unit);
if (err < 0) |
| return EM_ID23_PHASE_L_PUT_ERR;
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65 #else
66 /* PUT position to cellar */

67 pos. gapha = phase diff / 2;

68 em_id23 util_position_cellar (EM_ID23_PUT_POSITION, 1, &pos);
69 if (pos.set flg == 0) |

70 return EM_ID23 UTIL_POSITION_CELLAR_ERR;

A

72

73 pos. gapha = (-1) * phase diff / 2;

74 em id23 util position_cellar (EM_ID23 PUT_POSITION, 2, &pos);
75 if (pos.set flg = 0)

76 return EM_ID23 _UTIL_POSITION_CELLAR_ERR;

77

78

79 /* GET position from cellar */

80 em_id23_util_position_cellar (EM_ID23_GET_POSITION, 1, &pos);
81 if (pos.set flg == 0)

82 return EM_I1D23_UTIL_POSITION_CELLAR_ERR;

83

84 phase up = pos. gapha;

85

86 em_id23 util position cellar (EM_1D23 GET_POSITION, 2, &pos);
87 if (pos.set_flg == 0)

88 | return EM_ID23_UTIL_POSITION_GELLAR_ERR;

89

90 phase_lo = pos. gapha;

91 #endif

92

93 switch (move_kind) |

94 case EM_1D23_PHASE_CONV_MOVE_BOTH:

95 phase target = phase diff / 2;

96 phase move num upp = phase target — phase up;

97 y_data= EM_ID23_PHASE_MOVE_CONV_COEFF * phase move num upp;
98 pulse_num_u = (int)y_data;

99 phase_move_num_low = — phase target — phase lo;

100 y_data= EM_[D23_PHASE_MOVE_CONV_COEFF * phase_move num {ow;
101 pulse num | = (int)y data;

102 break;

103 case EM_1D23_PHASE_CONV_MOVE_UPPER:

104 phase_target = phase diff;

105 phase_move_num = phase_target — phase up;

106 y_data= EM_ID23_PHASE_MOVE_CONV_COEFF * phase_move_num;
107 pulse_num_u = (int)y_data;
108 break;

109 case EM_I1D23_PHASE_CONV_MOVE_LOWER:

110 phase_target = phase_diff;
111 phase _move num = phase_target — phase lo;

112 y_data= EM_I1D23_PHASE_MOVE_CONV_COEFF * phase_move_num;
113 pulse num | = (int)y data;

114 break;

115 default:

116 phase move num = 0;

117 } return EM_I1D23 PHASE CONV PUT_ERR_UNSUPPORTED MODE;
118

119

120 /* prepare output */

121 em_data clear (out) ;

122

123 err = em_data_put_int(out, EM_ID23_PHASE_MOVE_U_PULS NUM., pulse num u);
124 if (err < 0)

125 return EM_1D23_PHASE_MOVE U PULS_NUM_ERR;

126

127

128 err = em_data_put_int (out, EM_ID23_PHASE_MOVE_L_PULS NUM, pulse_num_I);
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129 if (err < 0) {

130 return EM_1D23 PHASE _MOVE_L_PULS_NUM_ERR;
131 }

132

133 return O;

134 }
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/% (@header_beg i n) Fkikikikiokiikskkkkdkkdkkkookd Aotk dk Ak k3

* (C Function) *

* Name = em_ id23_phase_init_put *

* Type = int *

*  (Purpose) *

* obtain phase reference position (max 10 trials) *

* (Ilnput) *

* none *

*  (Output) *

* none *

* (Return) *

* 0 : ok *

* <0 : fail *

* (Physical unit) *

* Pa, V, A, mm, sec *

* (Relation) *

* *

* (History) *

* 99-06-16 Hiramatsu created *

* 99-09-22 Hiramatsu revised for phase_upper and phase_lower %

soklakkkkkkokiok ko kR k sk ok kokklokkaiok ok ok kkk ok k (@header_end) */

#include “em_id23.h"

int em_id23_phase_init_put (Em_data in, Em_data adr, Em_data *out)
int fd 0, fd 1;
int err, count = 0, diff, status;
int cw _kind = —-1; /* move direction (—1:beam upstream) */
int phase _which; /* axis of upper (1) or lower (2) */
int repetition = 0; /* number of repetition */
int phase_kind; /% upper—phase(0) or lower-phase(1) */
int time_num; /* delay time [microsec] */
int dev_num; /* Dl device */
int di_data[4]: /* Dl status data */
int pulse num; /* number of pulse necessary to move */
unsigned short v_max = 100; /* maximum velocity [pps] */
unsigned short v_min = 1; /* minimum velocity [pps] */
unsigned short acc_cycle = 100; /* acceleration [microsec] */
char svoc[256]; /% SVOC recursive call */
char unit[20]; /% unit [mm] */
double difference; /* difference [mm] */
double present_phase; /* absolute phase [mm] */
double phase[50]; /* phase reference [mm] */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥“em_id23_phase_init_put¥ ¥n”) ;

#endif

/* get file descriptor */
fd 0 = em_get_fd_multi (adr, 0); /* PTGO350 device */
fd 1 = em_get_fd_multi(adr, 3); /% DI device */

/* read config. tbl */
err = em_data get_int(adr, EM_ID23_PHASE_INIT_KIND, &phase kind);
if (err < 0) |
| return EM_1D23 PHASE INIT_ERR_ADR_NOT_SET;

err = em_data_get_int(adr, EM_ID23_PHASE_INIT_DELAY_TIME, &time_num) ;
if (err < 0)

return EM_I1D23 PHASE_INIT_ERR_ADR_TIME_NOT_SET;
}
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65 err = em_data_get_int(adr, EM,IDZS_PHASE_INIT_INPUT_PORT, &dev_num) ;

66 if (err < 0) |

67 | return EM_1D23 PHASE_IN!T_ERR_ADR_PORT_NOT_SET:

68

69

70 /* read first phase-reference */

VAl if (phase_kind = EM_1D23_PHASE_UPPER) |

72 err = em_idcom_func_svoc ("s/get/bl_id23_phase_upper/position”,
73 &present_phase, unit);

74 if (err < 0) {

75 ] return EM_1D23 PHASE_INIT_ERR_FIRST_REFERENCE_UP;

76

77 ] else {

78 err = em_idcom_func_svoc (“s/get/bl_id23_phase_lower/position”
79 &present _phase, unit);

80 if (err < 0) |

81 | return EM_1D23 PHASE INIT_ERR_FIRST_REFERENGE_LOW:

82

83 }

84

85 phase[0] = present_phase;

86 printf (“phase(0] is %f ¥n“, phase[0]);

87

88 do { /% move to beam downstream */

89 pulse_num = (int) (EM_ID23_PHASE_MOVE_CONV_COEFF * 5.0) ;
90 if (phase_kind == EM_{D23_PHASE_UPPER) {

91 dev _ptg0350 _move (fd_0, pulse_num, 0, acc_cycle, v_max,
92 v._min, O, EM_ID23 TIME_OUT_NUM) ;

93 ] else {

94 dev_ptg0350 move (fd_0, 0, pulse_num, acc_cycle, v_max,
95 v_min, 0, EM_ID23_TIME_OUT_NUM) ;

96 }

97

98 sleep(3) ;

99

100 /* move to beam upstream */

101 pulse num = (int) (EM_I1D23_PHASE_MOVE_CONV_COEFF * (-1) * 4.8);
102 if (phase_kind == EM_ID23_PHASE_UPPER) {

103 dev_ptg0350 move (fd_0, pulse_num, 0, acc_cycle, v_max,
104 v_min, 0, EM_iD23_TIME_OUT_NUM) ;

105 ] else {

106 dev_ptg0350 _move(fd_0, 0, pulse_num, acc_cycle, v_max,
107 v_min, 0, EM_ID23_TIME_OUT_NUM) ;

108 }

109

110 sleep(1);

111

112 #ifndef EM_DEBUG_SIM

113 do { /* move 1 pulse by 1 pulse */

114 dev_ptg0350 move_one (fd_0, phase_which, cw_kind) ;

115 usleep (time_num) ;

116 /* read phase-reference */
17 err = dev_di_get diall (fd_1, di_data);
118 if (err < 0)
119 return EM_(D23 PHASE INIT_ERR_STATUS_GET;
120
121 status = (di_data[dev_num] &
122 EM_ID23 PHASE LMT UP_HOME BIT) >> 7;
123 } while (status == 0x0);

124 #endif
125
126 sleep(3);

127

128 /* read second phase-reference */
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129 if (phase _kind == EM_iD23_PHASE_UPPER) {

130 err = em_idcom_func_svoc (“s/get/bl_id23_phase_upper/position”,
131 &present_phase, unit);

132 if (err < 0) {

133 | return EM_ D23 PHASE INIT_ERR_SECOND_REFERENCE_UP;
134

135 } else {

136 err = em_idcom_func_svoc ("s/get/bl_id23 _phase lower/position”,
137 &present_phase, unit);

138 if (err < 0) {

139 return EM_1D23 PHASE INIT ERR SECOND_REFERENCE_LOW:
140 ]

141 }

142

143 count += 1;

144

145 if (count > 50) {

146 return EM_ID23 PHASE INIT_PUT_ERR_COUNT_OVER;

147 }

148

149 phase[count] = present_phase;

150

151 printf (“phase[count] is %d %f ¥n”, count, phase[count]):
152 /* calculate difference from previous phase-reference */

153 difference = phase[count] ~ phase[count — 1];
154 diff = (int) (difference * 1000) ;

155

156 /* repete movement until meet 3 consecutive rdgs */
157 if (abs(diff) < 50)

158 repetition += 1;

159 } else |

160 repetition = 0;

161 }

162 sleep(3):;

163 } while (repetition < 3);

164

165 /* preset |inear—scale and rotary—encoder

166 if (phase kind == EM_ID23_PHASE_UPPER) {

167 sprintf(svoc, “s/put/bl_id23 phase_upper/preset”) ;
168 err = em_idcom_call_svoc (svoc) ;

169 if (err < 0) |

170 return EM_ID23_PHASE INIT_PUT_ERR;

1 }

172 } else {

173 sprintf(svoc, “s/put/bl_id23_phase_lower/preset”) ;
174 err = em_idcom_call_svoc (svoc) ;

175 if (err < 0) |

176 return EM_1D23 PHASE INIT PUT_ERR;

177 }

178 }

179 */

180

181 /* prepare output */

182 em_data_clear (out) ;

183 em data_put_int(out, 0, 0);

184

185 return O;

186 }
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N

* (@header beg i n) Fkskdokkikikkkiokikiirkkikkkkkkkikkikkkkkkrkkokkokkok
(C Function) *
Name = em_id23 phase move one_side_put *
Type = int *
(Purpose) *
drive servo—motor *
(Input) *
parameter (config. tbl) *
(Output) *
none *
(Return) *
0 : ok *
<0 : fail *
(Physical unit) *
Pa, V, A, mm, sec *
(Relation) *
*

*

*

*

*

*

*

(History)

Jul-22-1997 H. Funayama /iST created.

98- 1-11 Hiramatsu revised

98-10-14 Hiramatsu updated

99-01-10 Hiramatsu updated
Fplkckckckckcckok ook ok okokckkk koo kkkkkkokkokk (@header _end) */

¥ OH N E H KON FH XK AR KK F XK KKK

#include <sys/timers. h>
#include “em_id23.h"

int em_id23_phase_move_one_side_put (Em_data in, Em_data adr, Em_data *out)

int fd, err, data_temp;

int phase kind; /* upper—phase or lower—phase */
int wtime; /* wait—-time [microsec] */
int pulse num; /* number of pulses to move */
unsigned short v_max, v_min, acc_cycle; /* motor parameter  */
double momentl, moment2; /% absolute—time [sec] */
char pulse_out_status; /¥ no pulse at status O */

struct timespec tp;

#ifdef EM DEBUG PRINTF
printf(“"Call func name is ¥ em id23 phase move one_side put¥ ¥n”);
#tendi f

/* get file descriptor */
fd = em _get fd(adr);

/* read config.tbl */
err = em_data get int(adr, EM_ID23 PHASE_MOVE_ONE_SIDE_V_MAX, &data temp) ;
if (err < 0) |
return EM_ID23 PHASE_MOVE ONE_SIDE_ERR_ADR_NOT_SET;
}

v_max = (unsigned short)data_temp;
err = em_data_get_int{adr, EM_ID23_PHASE_MOVE_ONE_SIDE_V_MIN, &data_temp);
if (err <0) |
return EM_{D23_PHASE_MOVE_ONE_SIDE_ERR_ADR_NOT_SET;
}
v_min = (unsigned short)data temp;
err = em _data get int(adr, EM [D23 PHASE MOVE ONE SIDE ACC CYCLE,
&data_temp) ;
if (err < 0) {
return EM_ID23_PHASE_MOVE_ONE_SIDE_ERR_ADR_NOT_SET;
]

acc_cycle = (unsigned short)data_temp;
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66 err = em_data_get int(adr, EM_1D23 PHASE_MOVE_ONE_SIDE_PHASE_SIDE,
67 &phase kind) ;

68 if (err < 0) |

69 | return EM_ID23_PHASE_MOVE_ONE_SIDE_ERR_ADR_NOT_SET;

70

72 err = em_data _get_int(adr, EM_1D23 PHASE _MOVE_ONE_SIDE WTIME, &wtime):
73 if (err < 0)

74 return EM_1D23 PHASE MOVE_ONE_SIDE_ERR_ADR_NOT_SET ;

7% ]

77 /* get number of pulses */
78 if (phase_kind == EM_ID23_PHASE_MOVE_ONE_SiDE_PHASE_UPPER) |{

79 em_data_get_int(in, EM_1D23 PHASE_MOVE_U_PULS_NUM, &pulse num) :
80 } else |

81 em _data_get_int(in, EM_ID23_PHASE_MOVE_L_PULS_NUM, &pulse_num) ;
82 }

83

84 /* drive servo-motor for phase movement */

85 if (phase_kind == EM_iD23 PHASE_MOVE_ONE_SIDE_PHASE_UPPER) {

86 #ifndef EM_DEBUG_SIM

87 dev_ptg0350 move (fd, pulse_num, 0, acc_cycle,

88 v_max, v_min, 1, EM_ID23_TIME_OUT NUM) ;
89 #endif

91 getclock (TIMEOFDAY, &tp);
92 moment! = (double)tp. tv_sec;

94 /* put current to steering magnets based on correction table */
95 do {

96 usleep (wtime * 10000) ;

97 err = em_id23 lc_feed forward() ;

98 if (err < 0) {

99 return EM_1D23 PHASE FEED FORWARD_ERR:

100 }

101

102 #ifndef EM_DEBUG_SIM

103 err = dev_ptg0350 out check (fd, &pulse_out_status);
104 if (err < 0) {

105 return EM_ID23 PHASE MOVE_CHECK_ERR;

106 }

107 #else

108 pulse out_status = 0; /* no pulse at status 0 */
109 #endif

110

1 getclock (TIMEOFDAY, &tp) :

112 moment2 = (double)tp. tv_sec;

113

114 } while (pulse out status '= 0 || (moment2 — moment1) < 10.0);

116 } else |
118 #ifndef EM_DEBUG SIM

119 dev_ptg0350 move (fd, 0, pulse_num, acc_cycle,

120 v_max, v._min, 1, EM_1D23 TIME_OUT_NUM) ;
121 #endif

122

123 getclock (TIMEOFDAY, &tp) ;

124 moment1 = (double) tp. tv_sec;

125

126 do {

127 usleep (wtime * 10000) ;

128 err = em_id23_lc_feed_forward() ;
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129 if (err < 0) {

130 | return EM_ID23_PHASE_FEED_FORWARD_ERR;

131

132

133 #ifndef EM _DEBUG SIM

134 err = dev_ptg0350 out check (fd, &pulse out status);
135 if (err < 0) {

136 return EM_ID23_PHASE_MOVE_CHECK ERR;

137 }

138 #else

139 pulse out status = 0; /* no pulse at status 0 */
140 #endif

141

142 getclock (TIMEOFDAY, &tp) ;

143 moment2 = (double)tp. tv_sec;

144

145 } while (pulse_out_status !'= 0 || (moment2 — momentt) < 10.0):
146

147 }

148

149 /% prepare output */

150 em_data clear (out) ;

151 em_data put_int(out, 0, err);
152

153 return O;

154 }
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~

* (@header beg i n) Fkkkkiokkiokkdkdok

(€ Function)
Name = em_id23 phase move_put
Type = int

(Purpose)

(Input)

parameter (config. tbl)

v_max =

v_min

acc_cycle
(Output)

none
(Return)

0 . success

<0 : fail
(Physical unit)

Pa, V, A, mm, sec
(Relation)

(History)
98- 1-19 Hiramatsu
98-10-14 Hiramatsu

99-01-08 Hiramatsu

IR R JE IR S BE CNE R U B N N EE R BE CEE CNE B B R R A

created
updated
updated for wtime(fr

drive servo—motor, and excitate long—steering magnets

target generation rate (pulse/sec)
generation rate at the start (pulse/sec)
time—step to change from v to (v+1) (microsec)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

om config. tbl)

Lt i i e 5 e i N i i i i i i i i e e i i e M i e e e i e i B e i R )

#include “em_id23. h”

Sk koh

kxxk (Bheader _end) */

int em_id23 phase_move_put (Em_data in, Em_data adr, Em_data *out)

int err, fd, status, pulse num u, pulse_num_|, data_temp;

int wtime;

char puise out status;
unsigned short v_max
Em_id23 position pos;

#ifdef EM_DEBUG_PRINTF

, v_min, acc_cycle;

/* wait—time [microsec] */

printf(“Call func name is ¥“em_id23_phase_move_put¥ ¥n”) ;

#tendif

/* get file descriptor */
fd = em_get fd(adr) ;

/* get number of pulses */

err = em_dataTget_int(in, EM_1D23 PHASE_MOVE_U_PULS NUM, &pulse_num_u);

if (err < 0)

return EM_{D23_PHASE_MOVE_U_PULS_ERR;

}

err = em data_get_int(in, EM_ID23_PHASE_MOVE L PULS NUM, &pulse num_l) ;

if (err <0) {
]

/* read config. tbl */

return EM_ID23_PHASE_MOVE_L_PULS_ERR;

err = em data_get_int(adr, EM_ID23 PHASE MOVE_V_MAX, &data temp) ;

if (err < 0)
}

v_max = (unsigned short)data_temp;

return EM_ID23_PHASE_MOVE_ERR_ADR_NOT_SET;

err = em_data_get_int(adr, EM_ID23 PHASE_MOVE_V_MIN, &data_temp) ;

if (err < 0)

return EM_1D23_PHASE_MOVE_ERR_ADR_NOT_SET;
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65 }
66 v_min = (unsigned short)data_temp;
67

68 err = em_data get int(adr, EM_1D23_PHASE_MOVE_ACC_CYCLE, &data_temp) ;

69 if (err < 0) {

70 return EM_ID23_PHASE_MOVE_ERR_ADR_NOT_SET;
A

712 acc_cycle = (unsigned short)data_temp;

73

74 err = em data_get int(adr, EM_ID23_PHASE_MOVE_WTIME, &wtime) ;
75 if (err < 0) |

76 return EM_1D23_PHASE_MOVE_ERR_ADR_NOT_SET;

77 }

79 /* drive servo—motor for phase movement */
80 #ifndef EM_DEBUG_SIM

81 dev_ptg0350 move (fd, pulse _num_u, pulse_num_I , acc_cycle,

82 v_max, v_min, 0, EM_ID23_TIME_OUT_NUM) ;
83 #endif

84

85 /* put current to long—steering magnet based on correction table */
86 do {

87 usleep (wtime * 10000) ;

88 err= em_id23_lc_feed_forward() ;

89 if (err < 0) |

90 ] return EM_1D23_PHASE_FEED_FORWARD_ERR ;
91

92

93 #ifndef EM_DEBUG_SIM

94 err = dev_ptg0350 out check (fd, &pulse out_status);
95 if (err < 0)

96 | return EM 1D23 PHASE MOVE_CHECK_ERR ;
97

98 #else

99 pulse out_status = 0 ;

100 #endif

101

102 } while (pulse out status != 0) ; /¥ no pulse at status 0 */
103

104 err = em_id23_lc_feed_forward() ;

105 if (err < 0) {

106 return EM_1D23 PHASE FEED FORWARD ERR
107 }

108

109 /* prepare output */

110 em_data clear (out) ;

m em_data_put_int(out, 0, err);

112

113 return 0;

114 )
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1 /*(@header begin) ¥k¥kxk kopokokookopokokkokokkokokkok ok ok
2 * (C Function) *
3 * Name = em_id23_phase_position_get *
4 * Type = int *
5 * (Purpose) *
6 * calculate phase-shift (D) from upper&lower phase(z) *
7 * (lnput) *
8 * upper&|ower phase (z) *
9 * (Output) *
10 * phase-shift (D) *
11 * (Return) *
12 * 0 . ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 % 97-Dec-17 Hiramatsu created *
20 * 98-10-14 Hiramatsu updated *
21 sokkkiokkiokikkiokikkkook Rk kkkk (@header_end) *
22
23 #include “em_id23. h"
24
25 int em_id23 phase position_get(Em_data in, Em_data adr, Em_data *out)
26
217 int err;

28 char svoc[256], unit[20];
29 double phase, phase_up, phase lo;
30 Em_id23 _position pos;

32 #ifdef EM_DEBUG_PRINTF
33 printf("Call func name is ¥“em_id23_phase position_get¥ '¥n”) ;
34 #endif

36 #ifndef EM_DEBUG SIM
37 /* get upper linear scale */
38 err = em_idcom_func_svoc ("s/get/bl_id23 phase upper/position”,

39 &phase up, unit);
40 if (err <0) |

41 return EM_iD23 PHASE U POSITION_GET_ERR;
42 ]

43

44 /* get lower linear scale */

45 err = em_idcom_func_svoc (“s/get/bl_id23_phase_lower/position”,
46 &phase_lo, unit);
47 if (err < 0) {

48 | return EM_ID23 PHASE L POSITION GET ERR;
49

50 #else

51 em id23 util position cellar (EM_1D23_GET POSITION, 1, &pos):
52 if (pos.set_flg == 0)
53 return EM_1D23 UTIL POSITION CELLAR_ERR;

}

55 phase_up = pos. gapha;

57 em_id23 util_position_cellar (EM_ID23_GET_POSITION, 2, &pos):
58 if (pos.set flg == 0) |

59 return EM_ID23 UTIL_POSITION_CELLAR ERR;
60 }

61 phase_lo = pos. gapha;

62 #endif

63

64 /* calculate phase-shift(D) from upper & lower phase */
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65 phase = phase up - phase_lo;

66
67 /* prepare output */
68 em_data_clear (out) ;

69 em_data_put_double(out, 0, phase);
70

" return 0;

72 }
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/* (@header_begin) Fekokokokkokokokdkokk FokFkok ok KoKk Kk Aeokdokdk
(C Function)
Name = em_id23_phase_preset_put
Type = int
(Purpose)
preset rotary—encoder and |inear—scale
(Input)
parameter (config. tbli)
(Output)
none

: ok

<0 : fail

(Physical unit)

Pa, V, A, mm, sec

(Relation)

(History)

*

*
*
*
*
*
*
*
*
*
* (Return)
*
*
E 3
*
*
*
*
*
*

Jul-10-1997 F.Funayama /iST created.
98-1-11 Hiramatsu revised
98-10-14 Hiramatsu updated

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ROk kR kR Rk ook kokk (Bheader _end) */
#include “em_id23.h”

int em_id23 phase_preset_put (Em_data in, Em_data adr, Em_data *out)

int fd, err, dev_num 1, dev_num 2;

int do_data;

int time_num; /* delay time [microsec]

#ifdef EM_DEBUG_PRINTF

printf("Call func name is ¥ em_id23_phase_preset_put¥ ¥n”);

#endif

/% get file descriptor */
fd = em_get_fd(adr) ;

/* read config.tbl */
err = em_data_get int(adr, EM_iD23 PHASE_PRESET_LIN, &dev_num_1);
if (err < 0) {

}

return EM_ID23_PHASE_PRESET_ERR_ADR_NOT_SET;

/* =1 (preset—on), =0(preset—off) */

err = em_data_get_int (adr, EM_ID23_PHASE_PRESET_ROT, &dev_num_2);
if (err < 0) {

}

return EM_ID23_PHASE_PRESET_ERR_ADR_NOT_SET;

err = em data_get int(adr, EM_iD23_PHASE_PRESET_DELAY_TIME, &time_num) ;
if (err < 0) {

return EM_1D23_PHASE_PRESET_ERR_ADR NOT_SET;

/* preset—on */
do_data = 1;

#ifndef EM_DEBUG_SIM

err = dev_do_put_dobit(fd, dev_num_1, &do_data) :

if (err < 0) |

}

err = dev_do_put_dobit(fd, dev_num_2, &do_data):

return EM_ID23_PHASE_PRESET_ERR:

if (err < 0) {
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return EM_ID23 PHASE PRESET_ERR;
ttendi f

/* sleep */
usleep (time_num) ;

/* preset—off(release) */
do_data = O;

#ifndef EM_DEBUG_SIM

err = dev_do_put_dobit(fd, dev num_1, &do_data):
if (err < 0)
return EM D23 PHASE PRESET_ERR;
}
err = dev_do_put_dobit(fd, dev_num 2, &do data)
if (err < 0)
return EM_ID23 PHASE PRESET ERR;
#endif
/* prepare output */

em data_clear (out) ;
em_data_put_int(out, 0, 0);

return 0 ;
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/* (@header beg i n) kkkidokkkkkkiokkkskkkkkikkkkkkkkkhkkkklkkkkkkkkkok
(C Function)
Name = em_id23 phase reset
Type = int
(Purpose)
reset interlock of drive amplifier
(Input)
parameter (config.tbl)
(Output)
none
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Jul-10-1997 F. Funayama /iST created.
98- 1-11 Hiramatsu revised
98-10-14 Hiramatsu updated
FRERRHKAKIRRRRR A F A A A A A AR RRR R Rokkkkkkokokkkk (@header_end)

LK B B CEE N R CEE BE R N EE N CEE NG N R N

/
#include “em_id23.h”
int em_id23_phase_reset (Em_data in, Em_data adr, Em_data *out)

int fd, err;

int time_num; /* delay time [microsec] */
int dev_num_1, dev_num_2;

int do_data;

#ifdef EM_DEBUG PRINTF
printf(“Call func name is ¥ em_id23 phase reset¥ ¥n”);
#endif

/* get file descriptor */
fd = em_get fd(adr) ;

/* read config. tbl */
err = em_data_get_int(adr, EM_ID23_PHASE RESET OUT BIT 1, &dev _num 1):
if (err < 0) |
| return EM_I1D23_PHASE RESET_ERR_ADR_NOT_SET;

err = em_data_get_int(adr, EM_ID23_PHASE RESET OUT BIT 2, &dev _num 2):
if (err < 0)

return EM_ID23_PHASE_RESET_ERR _ADR NOT SET;
}

err = em_data_get_int(adr, EM_ID23_PHASE RESET_DELAY TIME, &time num) ;
if (err < 0) |

return EM 1D23 PHASE_RESET_ERR_ADR_NOT SET;
}

/* set data */
do data = 1;

/* put reset */

#ifndef EM_DEBUG_SIM
err = dev_do put_dobit(fd, dev_num_1, &do data):
if (err < 0)
| return EM_ID23_PHASE RESET ERR;

~ 153 -



JAERI-Tech 99-082

65

66 err = dev_do_put dobit(fd, dev_num_2, &do_data);
67 if (err < 0)

68 return EM_ID23 PHASE _RESET_ERR;

69 }

70 #endif

"

72 /* sleep */

73 usleep(time_num) ;

74

75 /* set data */
76 do_data = 0;

78 /* put reset */
79 #ifndef EM_DEBUG SIM

80 err = dev_do_put_dobit(fd, dev_num_1, &do_data);
81 if (err < 0)

82 return EM_1D23_PHASE RESET_ERR;

83 }

84

85 err = dev_do_put_dobit(fd, dev_num_2, &do_data);
86 if (err < 0) |

87 return EM_ID23_PHASE_RESET_ERR;

88 }

89 #endif

90

91 /% prepare output */

92 em_data clear (out) ;

93 em data put_int(out, 0, 0);

94

95 return 0;

96 }
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1 /% (Bheader_beg in) kkkikkikikikiokiiikikiikikkkikkikkikkkkkkkkkkkkokkok
2 * (C Function) *
3 * Name = em_id23_phase_status_get *
4 * Type = int *
5 * (Purpose) *
6 * read device status *
7 * (Input) *
8 * parameter (config.tbl) *
9 * (OQutput) *
10 * out—>data[0].eint : di_data *
11 * (Return) *
12 * 0 . ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jul-11-1997 F.Funayama /iST created. *
20 * 98- 1-11 Hiramatsu revised *
21 * 98-10-14 Hiramatsu updated *
22 skkkkkkkkkcklicopkkikooico koo kkkk (@header _end) */

24 #include “em_id23.h”
26 int em_id23 phase_status_get (Em_data in, Em _data adr, Em_data *out)
28 int fd, dev_num, err, di_data;

30 #ifdef EM DEBUG PRINTF
31 printf("Call func name is ¥ em_id23 phase status_get¥ ¥n");
32 #endif

34 /* get file descriptor */
35 fd = em_get fd(adr);

37 /* read config. tbl */

38 err = em_data_get int(adr, EM_1D23 PHASE_STATUS INPUT PORT, &dev num);
39 if (err < 0)

40 | return EM_1D23 PHASE_STATUS ERR_ADR NOT_SET;

11

43 #ifndef EM_DEBUG_SIM

44 /* get status data */

45 err = dev_di_get_diport(fd, dev_num, &di_data):
46 if (err < 0)

47 return EM_I1D23_PHASE_STATUS GET ERR;

48 }

50 /* shift bit position */
51 di_data = (di_data >> 5) & Ox3ff;

52 #else

53 di_data = Oxc6 :

54 #endif

55

56 /* prepare output */

57 em_data_clear (out) ;

58 em_data put_int(out, 0, di_data);
59

60 return 0 ;
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/* (@header_begin) kKRR kR kHok -
(C Function)
Name
Type
(Purpose)
put trigger—off signal to device
(1nput)
parameter (config. tbl)
(Output)
none
(Return)

%
em_id23 phase_trigger_off_put *
*
*
*
*
*
*
*
*
0 . ok *
*
%*
*
%*
*
*
*
*
*
*

int

<0 : fail
(Physical unit)

Pa, V, A, mm, sec
(Relation)

(History)
Jul-11-1997 F.Funayama /iST created.
98- 1-1t Hiramatsu revised
98-10-14 Hiramatsu updated
ook kR kR kR Rk kR koRokk ok kokk (@header _end) */

BRI N R S BE K BE BEEE CEE CNEBE BE R Ak AR A

#include “em_id23. h”

int em_id23 phase_trigger off_put(Em_data in, Em_data adr, Em_data *out)
{

int fd, err, dev_num, do_data;

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥“em_id23 phase trigger_off_put¥ ¥n"):
ftendif

/* get file descriptor */
fd = em_get fd(adr):

/* read config.tbl */
err = em_data_get int(adr, EM_ID23_PHASE_TRIGGER_BIT_NUM, &dev_num) ;
if (err < 0)
return EM_1D23 PHASE_TRIGGER_OFF_ERR_ADR_NOT_SET;

/% trigger—off */
do_data = 0 ;
#ifndef EM_DEBUG _SiM
err = dev_ttldio put _dobit(fd, dev_num, &do_ data);
if (err < 0)
return EM_1D23 PHASE_TRIGGER_STATUS ERR ;
}
#endif

/* prepare output */
em _data_clear (out) ;
em data put_int(out, 0, 0);

return 0 ;
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/% (@header_begin) *¥¥k* X Z kKRR KRRk Kk

* (G Function) *
* Name = em_id23 phase_trigger_on_put *
* Type = int *
* (Purpose) *
* put trigger—-on signal to device *
*  (Input) *
* parameter (config. tbl) *
*  (OQutput) *
* none *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-11-1997 F.Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-14 Hiramatsu updated *
Kokkok sookokokokkoh FokokH (@header_end) */

#include “em_id23. h”

_int em_id23 phase trigger_on_put(Em_data in, Em data adr, Em_data *out)

int fd, err, dev_num, do_data;

#ifdef EM_DEBUG_PRINTF
printf("Call func name is ¥“em id23 phase trigger on put¥'¥n”):
#tendif

/% get file descriptor */
fd = em_get_fd(adr);

/* read config. tbl */
err = em_data_get_int(adr, EM_iD23_PHASE TRIGGER BiT_NUM, &dev_num) ;
if (err < 0)
| return EM_1D23_PHASE_TRIGGER_ON_ERR_ADR NOT_SET;

/* trigger—on */
do_data = 1 ;
#ifndef EM_DEBUG_SIM
err = dev_ttidio put dobit(fd, dev_num, &do data);
if (err < 0)
return EM_1D23 PHASE_TRIGGER _STATUS ERR;
}
#tendif
/* prepare output */
em data clear (out);

em data put int(out, 0, 0);

return 0 ;
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20 Fkkkkdkkkkkkikkkkkk kR kR kR kR ko (@header_end)

* (@header_begin)

JAERI-Tech 99-082

ook koK ok ok ok ko ok ko ok Ak

(C Function)
Name = em_id23_phase_trigger_status_get

Type = int
(Purpose)

read device status
(Input)

parameter (config. tbl)
(Output)

out—>data[0].eint = dio _data
(Return)

0 : ok

<0 : fail

(Physical unit)
Pa, V., A, mm, sec
(Relation)

(History)
99-01-15 Hiramatsu created

21 #include “em_id23. h”

22

23 int em_id23 phase_trigger_status_get (Em_data in, Em data adr, Em_data *out)
24

25 int fd, err, dio_num, dio_data;

26

27 #ifdef EM _DEBUG PRINTF

28 printf("Call func name is ¥ em_id23_phase_trigger_status_get¥ '¥n");
29 #endif

30

31 /% get file descriptor */

32 fd = em_get _fd{adr) ;

33

34 /* read config. tbl */

35 err = em data_get_int(adr, EM_ID23_PHASE_TRIGGER_B!T_NUM, &dio_num) ;
36 if (err < 0)

37 return EM_ID23 PHASE TRIGGER ON_ERR_ADR_NOT_SET;

38 }

39

40 /* get trigger status(0:trigger—off, 1:trigger—on) */

41 #ifndef EM_DEBUG_SIM

42 err = dev_ttldio_get dobit(fd, dio num, &dio_data);
43 if (err <0) {

44 | return EM_1D23_PHASE_TRIGGER_STATUS_ ERR ;
45

46 #tendif

47

48 /* prepare output */

49 em data_clear (out) ;

50 em_data put_int(out, 0, dio_data);

LY

52 return 0 ;

53 }
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/% (@header_begin) *K kokok kR Ak
* (C Function) *
* Name = em_id23_position_conv_get *
* Type = int *
*  (Purpose) *
* convert BCD data to real value(gap and phase-shift) *
*  (Input) *
* parameter (config.tbl) and BCD data *
*  (Output) *
* real value of position *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-08-1997 F. Funayama /iST created. *
* 97-12-20 Hiramatsu checked for unit (mm) *
* 98-10-14 Hiramatsu updated *
* 99-01-10 Hiramatsu updated *
Fokokkok: ook ok ok Hkok k (@header_end) *
#include “em_id23.h”
int em_id23_position_conv_get (Em_data in, Em_data conv, Em_svoc *out)

int data_kind; /* rotary—encoder or |inear—scale */

int err, bcd _data[20];

double position; /* position [mm] */

short ent, count;

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥“em id23_position _conv_get¥ ¥n”):
#endif

/* prepare output */
em_data_clear (out) ;

/* read config. tbl */
err = em_data_get_int(conv, EM_ID23_POSITION_CONV_KIND, &data kind) ;
if (err < 0) {
return EM_ID23_POSITION_CONV_ERR_CNV_NOT_SET;

switch(data kind) |
case EM_ID23_GAP_ROT:
case EM_ID23_PHASE U ROT:

case EM_ID23 PHASE_L ROT:
count = 4;
break;

case EM_ID23_GAP LIN:
case EM_ID23_PHASE U LIN:
case EM_1D23 PHASE L LIN:
count = 12;
break;
default:
) return EM_1D23_POSITION_CONV_ERR_DATA_KIND DIFFER ;

for (cnt = 0 ; cnt < count ; cnt++) {
em_data_get_int(in, cnt, &(bcd _datalent])):
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err = em_id23_util_position_conv(data kind, bcd _data, &position);
if (err < 0) |
return EM_I1D23_POSITION_CONV_ERR ;

71 /* store actual data (position) */

if (err
swit
case

case
case

case
case
case

defa

} else |
spri

=0 {
ch(data_kind) {
EM_1D23_GAP_ROT:
sprintf (out—>svoc, "%3.31fmm”, position);
break;
EM_1D23 PHASE_U ROT:
EM_1D23 PHASE L ROT:
sprintf (out—>svoc, “%2.21fmm”, position):
break;

EM_1D23 GAP LIN:

EM_1D23 PHASE U LIN:

EM_ID23 PHASE_L LIN:

sprintf (out->svoc, “%4.31fmm”, position);
break;

ult:
return EM_ID23_POSITION_CONV_ERR_DATA KIND DIFFER ;

ntf (out—>svoc, “fail”);

return O
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/* (@header _begin) kR kKoK

* (C Function)

* Name = em_id23_position_gap_|in_get

* Type = int

* (Purpose)

* get gap position from |inear-scale, then latch—off

*  (Input)

* parameter (config. tbl)

*  (Output)

* di_data

* (Return)

* 0 : ok

* <0 : fail

* (Physical unit)

* Pa, V. A, mm, sec

* (Relation)

*

* (History)

* 98- 1-7 Hiramatsu created

* 98-10-14 Hiramatsu updated

* 99-03-17 Hiramatsu modify latchon, encoder get, latchoff

ook e ok ok koK ok Kk K ¥ (@header_end)

#include “em_id23. h”

}nt em_id23 position gap |in_get(Em_data in, Em_data adr, Em_data *out)
int err, i, ct ;
int fd_0 ; /* file descriptor for latchon and off */
int fd_1 ; /* file descriptor for position reading */
int dio_num ; /* bit number to read */
int time_num ; /* delay time [microsec] */
int dio_data ; /* =0(latchon) , =1(iatchoff) */
int di_dataf[12]; /* read position data */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em_id23 position_gap |in _get¥ ¥n”);

#endif

#ifndef EM_DEBUG_SIM

/% initialize */

for (i =0 ; i <12 ; i++) |
di_datali] = Ox0;

#telse
di_data[0] = 0x45 : /* dummy data for simulation */
di_data[1] = 0x28 ;
di_data[2] = 0x00 ;
di_data[3] = 0x23 ;
di_data[4] = O0x18 ;
di_data{5] = 0x26 ;
di_data[6] = 0x00 ;
di_data[7] = 0x00 ;
di_data[8] = 0xi18 ;
di_data[9] = O0x26 :
di_data[10] = 0x10 ;
di_data{11] = 0x00 ;

ttendi f

/* get file descriptor */

fd_0
fd_1

em_get_fd_multi (adr, 0)
em_get fd multi(adr, 3)

64 /* read config. tb! */
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65 err = em_data_get_int(adr, 1, &dio_num);

66 if (err < 0)

67 return EM_ID23_POSITION GET _ERR_ADR_NOT_SET;
68 |}

70 err = em_data_get_int(adr, 2, &time_num);

" if (err < 0)

72 return EM_1D23_POSITION_GET_ERR_ADR_NOT_SET;
73 }

75 /* verify latch on/off */

76 #ifndef EM_DEBUG_SIM

77 err = dev_ttldio_get_dobit(fd_0, dio_num, &dio_data);
78 if (err < 0) {

79 | return EM_ID23_POSITION GET ERR;

81 if (dio_data == Q) | /* |latchon */

82 ct =0 ;

83 do { /* wait for the latchoff */
84 err = dev_ttldio_get_dobit(fd_0, dio_num, &dio data);
85 if (err < 0) {

86 } return EM_ID23 POSITION GET ERR;

89 ++ct;

91 if (ct > 100000) |
92 dio data = 1 ; /* forced latchoff */
}

95 } while(dio data == 0);
96 } /* latchoff */

98 /* latchon yourself */

99 dio_data = 0 ;

100 ~ err = dev_ttldio_put_dobit(fd 0, dio_num, &dio data);
101 if (err <0) {

102 return EM_I1D23 POSITION GET_ERR ;

103 }

104 #endif

105

106 /* sleep */

107 em_id23 util _delay time(time_num);

108

109 #ifndef EM_DEBUG SIM

110 err = dev_ttldi_get diall(fd_t, di_data):
111 if (err <0) {

112 return EM_ID23_POSITION GET ERR ;

113 )

114

115 dio_data = 1 ; /* latchoff yourself */
116 err = dev_ttldio_put_dobit(fd_0, dio_num, &dio_data) ;
117 if (err < 0)

118 return EM_1D23_POSITION_GET ERR ;

119 }

120 #endif

121

122 /* prepare output */

123 em_data_clear (out) ;

124 for (i =0 ; i <12 ; i++) |

125 em_data_put_int(out , i, di_datali]);

126

127

128 return 0;
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1 /*(@header _beg i n) kkxikikiiiikikkikkiihiikkikkkiokikikkkkkkkk ook ok k
2 * (C Function) *
3 * Name = em_id23 position_gap_ rot_get *
4 * Type = int *
5 * (Purpose) *
6 * get gap position from rotary—encoder, then latch—off *
7 * (Input) *
8 * parameter (config. tbl) *
9 * (Qutput) *
10 * di_data *
11 * (Return) *
12 * 0 : ok *
13 * <0 :fail *
14 * (Physical unit) *
195 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * 98- 1-7 Hiramatsu created *

20 * 98-10-14 Hiramatsu updated *

21 * 99-03-17 Hiramatsu modify latchon, encoder get, latchoff *

22 ¥xkkxkFAckokkokokkk ook skok ok okok sk Kok} *kk (@heade r_end) */

23

24 #include “em_id23.h"

25

26 }nt em_id23 _position_gap rot get(Em_data in, Em_data adr, Em_data *out)

27

28 int err, i, ot ;

29 int fd_0 ; /* file descriptor for latchon and off */

30 int fd_1 ; /* file descriptor for position reading */

31 int dio_num ; /¥ bit number to read */

32 int time_num ; /* delay time [microsec] */

33 int dio_data ; /* =0(latchon) , =1 (latchoff) */

34 int di_data[12]; /* read position data */

35

36 #ifdef EM_DEBUG PRINTF
37 printf(“Call func name is ¥ em_id23 position_gap_rot_get¥"¥n”):
38 #tendif

40 #ifndef EM_DEBUG_SiM

41 /* initialize */

42 for (i =0 ; i <12 ; i++) |
43 } di_datali] = 0x0;

44

45 #else

46 di_data[0] = Ox45 ; /* dummy data for simulation */

47 di_data[1] = 0x28 ;

48 di_data[2] = 0x00 ;

49 di_data[3] = 0x23 ;

50 di_data;4: = 0x18 ;

51 di_data[5] = 0x26 :

52 di_data[6] = 0x00 :

53 di_data[7] = 0x00 ;

54 di_data;B: = 0x18 ;

55 di_data[9] = O0x26 ;

56 di_data=10] = 0x10 ;

57 di_data[11] = 0x00 ;

58 #endif

59

60 /* get file descriptor */

61 fd 0 = em_get_fd_multi(adr, 0) ; /% TTLDIO device (latch) */
62 fd 1 = em_get_fd_multi(adr, 3) ; /% DI or TTLDI device */
63

64 /* read config. tbl */
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65 err = em data_get int(adr, 1, &dio_num);

66 if (err < 0)

67 return EM_I1D23 POSITION GET_ERR_ADR_NOT_SET;
68 }

70 /* read delay—time from config. tbl */

Al err = em_data_get int(adr, 2, &time _num) ;

72 if (err < 0)

73 \ return EM_1D23 POSITION GET ERR_ADR NOT SET;
74

76 /* verify latch on/off */

77 #ifndef EM_DEBUG SIM

78 err = dev_ttldio get dobit(fd 0, dio_num, &dio_data);
79 if (err < 0) {

80 | return EM_I1D23 POSITION GET_ERR;

83 if (dio data = 0) | /* latchon */

84 ct =0 ;

85 do | /* wait for the latchoff */

86 err = dev_ttidio_get _dobit(fd_0, dio_num, &dio_data);
87 if (err < 0)

88 | return EM_ID23_POSITION_GET_ERR;

91 ++ct ;

93 if (ct > 100000) {
94 dio_data = 1 ; /* forced latchoff */
95 }

97 } while (dio_data == 0);
98 } /* latchoff */

100 /* latchon yourseif */

101 dio_data = 0 ;

102 err = dev_ttldio_put dobit(fd 0, dio_num, &dio_data) ;
103 if (err < 0)

104 | return EM_ID23 POSITION GET _ERR ;

106 #tendif

108 /* sleep */
109 em_id23 util delay time(time _num) ;

111 #ifndef EM_DEBUG_SIM
112 err = dev_di_get diall (fd_1, di_data);
113 if (err < 0)

114 return EM_ID23 POSITION GET ERR;

115 }

116

117 dio data = 1 ; /¥ latchoff yourself */

118 err = dev_ttldio put dobit(fd 0, dio_num, &dio_data);
119 if (err < 0)
120 return EM _ID23 POSITION GET_ERR;

}

121

122 #endif

123

124 /* prepare output */

125 em_data_clear (out) ;

126 for (i =0 ; i <12 ; i++) |
127 em data put_int(out, i ,di datalil);
128

129

130 return 0;

131}
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1 /*(@header_begin) *k
2 ¥ (C Function) *
3 * Name = em_id23 position_phase_ | _lin_get *
4 * Type = int *
5 * (Purpose) *
6 *x get phase~lower position from |inear—scale, then latch—off *
7 *  (Input) *
8 * parameter (config. tbl) *
9 * (Output) *
10 * di_data *
11 * (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * 98- 1-7 Hiramatsu created *
20 * 98-10-14 Hiramatsu updated *
21 * 99-03-17 Hiramatsu modify latchon, encoder_get, latchoff *
*

22 kKRR koo kR kR Rk (@header _end)

/
24 #include “em_id23. h”

25

26 int em_id23_position_phase_|_lin_get(Em_data in, Em data adr, Em_data *out)
27

28 int err, i, ct ;

29 int fd_ 0 ; /¥ file descriptor for latchon and off */

30 int fd_ 1 ; /* file descriptor for position reading */

31 int dio_num ; /¥ bit number to read */

32 int time num ; /* delay time [microsec] */

33 int dio_data ; /* =0(latchon) , =1 (latchoff) */

34 int di_data[12]; /* read position data */

35

36 #ifdef EM_DEBUG PRINTF

37 printf(“Call func name is ¥ em_id23_position_phase_|_lin_get¥ ¥n”);
38 #endif

39

40 #ifndef EM_DEBUG_SIM

41 /* initialize */

42 for (i =0 ;i <12 ; i++) {
43 | di_datali] = 0x0;

45 flelse

46 di_data[0] 0x45 ; /* dummy data for simulation */

47 di_data[1] = 0x28 ;

48 di_data{2] = 0x00 ;

49 di_data(3] = 0x23 ;

50 di_datal4] = O0x18 ;

51 di_data[5] = 0x26 ;

52 di_data(6] = O0x00 ;

53 di_data[7] = 0x00 ;

54 di data[8] = Ox18 ;

55 di_dataf9] = 0x26 ;

56 di_data[10] = 0x10 ;

57 di_data[11] = 0x00 ;

58 #endif

59

60 /* get file descriptor */

61 fd 0 = em_get_fd_multi(adr, 0) ; /* TTLDIO device (latch) */
62 fd 1 = em_get_fd_multi(adr, 3) ; /* DI or TTLDI device */
63

64 /* read config. thbl */
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65 err = em_data_get_int(adr, 1, &dio_num);

66 if (err < 0) {

67 return EM_ID23_POSITION_GET_ERR_ADR_NOT_SET;
l

70 err = em_data_get_int(adr, 2, &time_num);

" if (err < 0)

72 return EM_ID23_POSITION_GET_ERR _ADR NOT SET;
}

75 /* verify latch on/off */

76 #ifndef EM_DEBUG SIM

77 err = dev_ttidio_get_dobit(fd 0, dio_num, &dio_data);
78 if (err < 0) {

79 | return EM_ID23_POSITION_GET_ERR;

80

81

82 if (dio_data == 0) | /% latchon */

83 ct =0 ;

84 do { /* wait for latch turn—off */

85 err = dev_ttldio_get _dobit(fd 0, dio num, &dio_data);
86 if (err < 0)

87 return EM_ID23_POSITION GET_ERR ;

88 }

89

90 ++ot;

91

92 if (et > 100000) {

93 dio_data = 1 ; /* forced latchoff */
94 }

95

96 } while (dio_data == 0) ;

97 } /* latchoff */

98

99 dio_data = 0; /* latchon yourself */

100 ~ err = dev_ttldio_put_dobit(fd_0, dio num, &dio_data);
101 if (err <0) {
102 return EM_ID23 POSITION GET ERR;

}

104 #tendif

106 /* slieep */
107 em_id23_util_delay time(time_num) ;

109 #ifndef EM_DEBUG_SIM

110 err = dev_ttldi_get diall (fd_1, di_data);
111 if (err < 0) {

12 | return EM_ID23_POSITION_GET_ERR;

115 dio_data = 1; /* latchoff yourself */

116 err = dev_ttldio_put_dobit(fd 0, dio_num, &dio_data) ;
117 if (err < 0)

118 } return EM 1D23 POSITION_GET_ERR:

120 #endif

122 /* prepare output */

123 em data clear (out) ;

124 for (i =0 ; i <12 ; i+H) |

125 err = em_data_put_int(out, i , di_datalil]);
126 }

128 return 0;
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1 /*(@header_begin) fokkokkk kKR K *ok
2 ¥ (C Function) *
3 * Name = em_id23_position_phase_|_rot_get *
4 % Type = int *
5 * (Purpose) *
6 * get phase—lower position from rotary-encoder, then latch—off *
7 *  (input) *
8 * parameter (config.tbl) *
9 * (Output) *
10 * di_data *
11 * (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * 98- 1-7 Hiramatsu created *
20 * 98-10-14 Hiramatsu updated *
21 * 99-03-17 Hiramatsu modify latchon, encoder get, latchoff *
22 b ok akofokokok ok kok Kk kK Kotk kokokok Kok Kk K} ¥k (@header _end) */
23
24 #include “em_id23. h”
25
26 }nt em_id23_position_phase_|_rot_get(Em_data in, Em_data adr, Em_data *out)
27
28 int err, i, ct ;
29 int fd 0 ; /* file descriptor for latchon and off */
30 int fd_1 ; /* file descriptor for position reading */
31 int dio_num ; /* bit number to read */
32 int time num ; /* delay time [microsec] */
33 int dio_data ; /* =0(latchon) , =1(latchoff) */
34 int di_data([12]; /* read position data */
35

36 #ifdef EM_DEBUG_PRINTF
37 printf(“Call func name is ¥ em_id23 position phase | rot_get¥ ¥n”):
38 #endif

40 #ifndef EM_DEBUG SIM

41 /* initialize */

42 for (i =0 i <12 ; i+ |
43 di_datali] = 0x0;

45 #else

46 di_data(0] 0x45 ; /* dummy data for simulation */

47 di_data[1] = 0x28 :

48 di_data[2] = O0x00 :

49 di_data[3] = 0x23 :

50 di_data[4] = O0x18 ;

51 di_data[5] = 0x26 :

52 di_data[6] = O0x00 ;

53 di_data{7] = 0x00 ;

54 di_data[8] = 0x18 :

55 di_data[9] = 0x26 :

56 di_data[10] = 0x10 ;

57 di_data[11] = 0x00 ;

58 #endif

59

60 /* get file descriptor */

61 fd_0 = em_get fd multi (adr, 0) ; /¥ TTLDI0 device (latch) */
62 fd_1 = em_get_fd_multi(adr, 3) ; /* DI or TTLDI device */
63

64 /* read config. tbl */
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65 err = em_data_get int(adr, 1, &dio_num);

66 if (err < 0) |

67 return EM_ID23_POSITION_GET_ERR_ADR_NOT_SET;
}

70 err = em_data_get_int(adr, 2, &time_num):

1A if (err < 0)

72 return EM_1D23 _POSITION_GET_ERR_ADR_NOT_SET;
]

75 /* verify latch on/off */

76 #ifndef EM_DEBUG_SIM

77 err = dev_ttldio_get dobit(fd 0, dio_num, &dio_data);
78 if (err < 0)

79 | return EM_ID23 POSITION_GET_ERR ;

80

81

82 if (dio data == 0) { /* latchon */

83 ct =0 ;

84 do { /* wait for latchoff */

85 err = dev_ttldio_get_dobit(fd_0, dio_num, &dio_data);
86 if (err < 0)

87 return EM_ID23 POSITION _GET _ERR;

88 }

89

90 t++ct;

91

92 if (ct > 100000) {

93 dio_data = 1 ; /% forced latchoff */
94 }

95

96 } while (dio_data == 0);

97 } /% latchoff */

98

99 dio data = 0; /* latchon yourself */

100 err = dev_ttldio_put_dobit(fd 0, dio num, &dio_data) ;
101 if (err <0) {
102 return EM_ID23 POSITION_GET ERR;

}

104 #tendif

106 /* sleep */
107 em_id23 util _delay time(time num) ;

109 #ifndef EM_DEBUG_SIM

110 err = dev_di_get_diall (fd_1, di_data);
11 if (err < 0)

112 | return EM_1D23 POSITION GET ERR;

115 dio_data = 1; /* latchoff yourself */

116 err = dev_ttldio_put_dobit(fd_ 0, dio_num, &dio_data);
117 if (err <0)

118 } return EM_ID23_POSITION_GET_ERR;

119

120 #endif

121

122 /* prepare output */

123 em data_clear (out) ;

124 for (i =0 ; i <12 ; i+H) |

125 err = em_data_put_int(out, i , di_data[i]):
126 }

127

128 return 0;
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/*(@header_begin) ** okkokkokkkok ok kK Kok okokok kokokskdkokokokokkokkokokdokk
(C Function)
Name = em_id23_position_phase u_|in_get
Type = int
(Purpose)
get phase-upper position from |inear—scale, then latch-off
(input)
parameter (config. tbl)
(Output)
di_data
(Return)
0 . ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
98- 1-7 Hiramatsu created
98-10-14 Hiramatsu updated
99-03-17 Hiramatsu modify latchon, encoder_get, latchoff

ek Ak koK kk: ¥ K% %k ....**¥**¥**(@header_end)

R R R K B B CRECBE BE NS R BE BE B B N

/

#include <{sys/timers. h>
#include “em_id23. h”

int em_id23_position_phase u_lin_get (Em data in, Em data adr, Em_data *out)

{

int err, i, ct ;

int fd 0 ; /* file descriptor for latchon and off */
int fd_1 ; /* file descriptor for position reading */
int dio_num ; /* bit number to read */
int time_num ; /* delay time [microsec] */
int dio _data ; /¥ =0(latchon) , =1(latchoff) */
int di_data[12]; /* read position data */

struct timespec tp;

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em_id23 position phase u_lin_get¥ ¥n”):
#tendif

#ifndef EM_DEBUG_SIM
/* initialize */
for (i =0 ; i <12 : i++) |
di_datali] = 0x0;

#else
di_data[0] = Ox45 ; /% dummy data for simulation */
di_data[1] = 0x28 ;
di_data[2] = 0x00 ;
di_data[3] = 0x23 ;
di_data[4] = 0x18 ;
di_data[5] = O0x26 ;
di_data[6] = 0x00 ;
di_data[7] = Ox00 :
di_data{8] = 0x18 ;
di_datal9] = 0x26 ;
di_data[10] = Ox10 ;
di_data[11] = 0x00 ;
#endif
/* get file descriptor */
fd_0 = em_get_fd_multi (adr, 0) ; /* TTLDIO device (latch) */
fd_1 = em get fd multi(adr, 3) ; /% DI or TTLDI device */
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66 /* read config. tbl */

67 err = em_data_get_int(adr, 1, &dio_num);

68 if (err < 0)

69 } return EM_ID23 POSITION GET_ERR_ADR_NOT_SET;

72 err = em_data_get_int(adr, 2, &time_num) ;

73 if (err < 0) |

74 return EM_1D23 POSITION_GET_ERR ADR NOT_SET;
75 }

76

77 /* verify latch on/off */

78 #ifndef EM_DEBUG_SIM

79 err = dev_ttldio_get_dobit(fd_0, dio_num, &dio_data);
80 if (err < 0)

81 return EM_ID23 POSITION_GET_ERR;

82 }

83

84 if (dio_data == 0) { /* latchon */

85 ct =0 ;

86 do { /* wait for latchoff */

87 err = dev_ttldio get dobit(fd 0, dio num, &dio data);
88 if (err < 0) {

89 return EM_I1D23 POSITION_GET_ERR;
90 ]

91

92 ++ct ;

93

94 if (et > 100000) {

95 dio data = 1 ; /* forced latchoff */
96 }

97

98 } while (dio data == 0);

99 } /* latchoff */

100

101 dio_data = 0; /% latchon yourself */

102 ~ err = dev_ttldio_put dobit(fd 0, dio num, &dio data):
103 if(err <0)

104 return EM_1D23 POSITION_GET_ERR;
105 I

106 #endif

107

108 /* sleep */
109 em_id23 util_delay_time(time_num) ;

111 #ifndef EM_DEBUG_SIM
112 err = dev_ttldi_get diall(fd 1, di_data);
113 if (err < 0) {

114 return EM_ID23 POSITION GET ERR;

115 ]

116

117 dio_data = 1; /* latchoff yourself */

118 err = dev_ttidio_put_dobit(fd 0, dio_num, &dio data);
119 if (err < 0)

120 return EM_ID23_POSITION GET ERR;

121 }

122 #endif

124 /* prepare output */

125 em data clear (out) ;

126 for (i =0 ; i <12 ; i++) |

127 err = em_data put_int(out, i, di_datali]);
128}

129

130 return O;

131 }
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/* (@header_begin) kk* sk kok b Akkk ok
* (C Function) *
* Name = em_id23_position _phase u_rot_get *
* Type = int *
* (Purpose) *
* get phase—upper position from rotary-encoder, then latch—off *
*  (Input) *
* parameter (config. tb!) *
*  (Qutput) *
* di_data *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* 98- 1-7 Hiramatsu created *
* 98-10-14 Hiramatsu updated *
* 99-03-17 Hiramatsu modify latchon, encoder get, latchoff *
ek ok ok ok ko ok ok Ak kKKK sk sk ok ok ok ok skok o) (@header_end) */

#include “em_id23. h”

int em_id23_position_phase_u_rot_get (Em_data in, Em_data adr, Em_data *out)

int err, i, ct ;

int fd_0 ; /* file descriptor for latchon and off */
int fd_1 ; /* file descriptor for position reading */
int dio_num ; /* bit number to read */
int time_num ; /* delay time [microsec] */
int dio_data ; /* =0(latchon) , =1 (latchoff) */
int di_data[12]; /* read position data */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em_id23 position phase u_rot_get¥””):
#endif

#ifndef EM_DEBUG_SIM
/¥ initialize */
for (i =0 ; i <12 ; i+t {
di_datali] = 0x0;

#else
di_data[0] = 0x45 ; /* dummy data for simulation */
di_data[1] = 0x28 ;
di_data[2] = 0x00 ;
di_data[3] = 0x23 ;
di_data[4] = Ox18 ;
di_data[5] = 0x26 :
di_data[6] = 0x00 :
di_data[7] = 0x00 :
di_data[8] = Ox18 ;
di_data{9] = 0x26 ;
di_data[10] = 0x10 ;
di_data[11] = 0x00 ;
#endif
/* get file descriptor */
fd_0 = em_get_fd_multi(adr, 0) ; /* TTLDIO device (latch) */
fd_1 = em_get_fd_multi (adr, 3) ; /* DI or TTLDI device */

/* read config. tbl */
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65 err = em_data get_int(adr, 1, &dio_num);

66 if (err < 0) |

67 return EM_ID23 POSITION GET _ERR_ADR_NOT_SET;
}

70 err = em_data_get_int(adr, 2, &time_num);

71 if (err < 0)

72 return EM_1D23 POSITION GET _ERR_ADR NOT SET;
73 }

75 /* verify latch on/off */

76 #ifndef EM_DEBUG_SIM

77 err = dev_ttldio_get_dobit(fd_0, dio_num, &dio_data);
78 if (err < 0)

79 return EM_ID23 POSITION GET ERR;

80 }

81

82 if (dio_data == 0) { /* latchon */

83 ct = 0;

84 do | /* wait for latchoff */

85 err = dev_ttidio_get dobit(fd 0, dio _num, &dio_data);
86 if (err < 0) {

87 return EM_ID23 POSITION_GET_ERR;
88 }

89

90 ++ct

91

92 if (ct > 100000) {

93 dio _data = 1 ; /* forced latchoff */
94 }

95

96 } while (dio_data == 0);

97 } /¥ latchoff */

98

99 dio data = 0; /* latchon yourself */

100 err = dev_ttldio_put_dobit(fd_0, dio_num, &dio_data):
101 if (err < 0)

102 return EM_ID23_POSITION_GET_ERR ;
103 }

104 #endif

105

106 /* sleep */
107 em_id23_util_delay_time(time_num) ;

109 #ifndef EM_DEBUG_SIM
110 err = dev_di_get diall(fd_ 1, di_data);

11 if (err < 0)

112 return EM_ID23 POSITION GET ERR;

113 }

114

115 dio data = 1; /* latchoff yourself */

116 err = dev_ttlidio put dobit(fd 0, dio num, &dio data);
117 if (err < 0) |

118 return EM_ID23_POSITION_GET_ERR;
119 }

120 #endif

121

122 /* prepare output */

123 em_data _clear (out) ;

124 for (i =0 ; i <12 ; i++) |

125 err = em_data_put_int(out, i, di_data[i]);
126 }

127

128 return O;
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/* (@header begin)*
(C Function)

Type = int
(Purpose)

read beam position
(Input)

parameter (config. tbl)
(Output)

out->data[0]. eint :
(Return)

0 : ok

<0 : fail
(Physical unit)

Pa, V., A, mm,
(Relation)

s_data

s€cC

(History)
Jul-08-1997
98- 1-1t
98-10-14

Hiramatsu

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
* Hiramatsu

Name = em_i1d23_rfbpm _position_get

F.Funayama /iST created.

revised
updated

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

skl Rk Rk Rk okokkokkkkkk (@header _end) */

#include “em_id23. h”
int em_id23_rfbpm_position get (Em data

int fd, err, count, rfbpm_num;
int ave_num, samp time;

short rfbpm_num_s;

unsigned short rfbpm_tmp[100];
double sdata;

#ifdef EM_DEBUG_PRINTF

printf ("Call func name is ¥ em_
#endif
/¥ initialize */

for (count=0 ; count < 100 ;
rfbpm_tmp[count] = 0;

/* get file descriptor */

err = em_data_get_int (adr, EM_ID23_RFBPM_POS|ITION_NUMBER, &rfbpm num) :
{

in, Em_data adr, Em_data *out)

id23_rfbpm_position_get¥ ¥n”) :

count++)

return EM_ID23 _RFBPM_POSITION_GET_ERR_ADR_NOT_SET;

err = em_data_get_int(adr, EM_ID23_RFBPM_POSITION_SAMP TIM, &samp time) ;

fd = em_get _fd(adr) ;
/* read config. thl */
if (err < 0)
}
rfbpm_num_s = (short) rfbpm num;
err =
if (err < 0) |
return EM_ID23_RFBPM POSITI
}
if (err < 0) {
return EM_1D23 RFBPM_POSITI
}
#ifndef EM_DEBUG _SIM
err = dev_adc311_set_sched (fd,
(unsigned short)ave_num,
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1, &rfbpm_num_s
(unsigned short)samp _time, 0x00) ;

em_data_get_int(adr, EM_ID23_RFBPM_POSITION_AVE NUM, &ave num);



JAERI-Tech 99-082

1 /*(@header_begin) kkkiikimikikkkikkkkkkkiiookrorkikkkokikkokkkokokk
2 * (C Function) *
3 * Name = em_id23_rfbpm_convmm_get *
4 * Type = int *
5 * (Purpose) *
6 * convert beam position to real value *
7 *  (Input) *
8 * parameter (config. tbl) *
9 * (Output) *
10 * real value *
11 * (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 % *
18 *  (History) *
19 * 98- 1-7 Hiramatsu created *
20 * 98-10-14 Hiramatsu updated *
21 kpkkkkkkkkkokiokkskokkkskkk kR kskkkkkkkokkkokkkkkkkok (@header end) */

23 #include “em_id23.h”

24

25 int em_id23_rfbpm _convmm_get (Em_data in, Em_data conv, Em_svoc *out)
26

217 int err;

28 double ai_data, y_data, a_data, b_data;

29

30 #ifdef EM_DEBUG_PRINTF
31 printf("Call func name is ¥ em_id23_rfbpm_convmm_get¥ ¥n”) ;
32 #endif

34 /* get rfbpm data */

35 err = em_data_get double(in, EM_1D23 RFBPM_CONV_GET_AIl_DATA, &ai_data);
36 - if (err < 0) {

37 | return EM D23 RFBPM CONV_GET_ERR ;

38

40 /* read config. tbl */

41 err = em_data_get double(conv, EM_iD23_RFBPM_CONV_GET_VALUE_1, &a_data)
42 if (err < 0) {

43 \ return EM_1D23_RFBPM_CONV_GET_ERR_CNV_NOT_SET;

44

46 err = em_data_get double(conv, EM_1D23 RFBPM_CONV_GET_VALUE_2, &b_data) ;
47 if (err < 0)
48 return EM_I1D23 RFBPM CONV_GET_ERR_CNV_NOT_SET;

J

51 /* convert */
52 y data = a_data * ai_data + b_data ;

53

54 /* prepare output */

55 em data_clear (out) ;

56

57 if (lerr) {

58 sprintf (out->svoc, “%Ifmm”, y data);
59 ] else {

60 sprintf (out->svoc, “fail”);
61 }

62

63 return 0 ;

64 )
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/% (@header beg i n) Fkkikkkkkdrikkkkikkikiksorkkiikiikkiikiokkkk ik kkirkkkkk K dok

* (C Function) *
* Name = em_i1d23_rfbpm_conv_get *
* Type = int *
* (Purpose) *
* convert beam position to real value *
*  (Input) *
* parameter (config. tbl) *
*  (Qutput) *
* real value *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-08-1997 F. Funayama /iST created. *
* 97-12-22 Hiramatsu checked for unit(V) *
* 98-10-14 Hiramatsu updated *
sk kkk ko ikkokk koo kR kkook (Bheader _end) */

#include “"em_id23. h"
int em_id23 rfbpm conv_get (Em_data in, Em _data conv, Em_svoc *out)

int err;
double ai_data, y data, a data, b data;

#ifdef EM_DEBUG PRINTF
printf(“Call func name is ¥ em_id23_rfbpm_conv_get¥ ¥n”) ;
#endif

/* get rfbpm data */
err = em_data_get_double(in, EM_ID23_RFBPM_CONV_GET_AI_DATA, &ai data);
if (err € 0) {
} return EM_1D23 RFBPM_CONV_GET ERR;

/* read config. tbl */
err = em data _get_double(conv, EM_1D23 RFBPM_CONV_GET_VALUE_1, &a_data);
if (err < 0) {
| return EM_ID23 RFBPM_CONV_GET_ERR_CNV_NOT_SET;

err = em_data_get double(conv, EM_1D23 RFBPM_CONV GET VALUE_2, &b data);
if (err < 0)

return EM_1D23 RFBPM CONV_GET ERR CNV NOT_SET;
}

/* convert */
y data = a data ¥ ai_data + b data ;

/¥ prepare output */
em_data clear (out) ;

if (terr) {
sprintf (out—>svoc, “%IfV”, y data);

} else {
sprintf (out->svoc, “fail”);
}

return 0 ;
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if (err < 0)
return EM_1D23 RFBPM_POSITION_GET_ERR
]

err = dev_adc311_conv (fd, rfbpm_tmp, EM_ID23_TIME_OUT_NUM) ;
if (err < 0)
return EM_ID23 RFBPM POSITION_GET_ERR ;

75 /* get rfbpm position */

sdata = 0.0;

for (count = 0 ; count < ave_num ; count++) |
sdata += (int)rfbpm_tmp[count];

}

81 /* prepare output */

em_data_clear (out) ;
em_data_put double( out, 0, (double)sdata / ((double)ave num) );

return 0O;
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* (@header_beg i n) *kkkikkkikrkkkkdokkdikokkdkkkkk

(C Function)
Name = em_id23_rfbpm_status_get
Type = int
(Purpose)
read device status
(Input)
parameter (config. tbl)
(Output)
out—>data[0].eint : di_data
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec

(Relation)

(History)
Jul-15-1997 F.Funayama /iST created.
98-1-11 Hiramatsu revised

98-10-14 Hiramatsu updated

24 #include “em_id23.h”

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
3

(@header_end) */

err = em_dataTget_int(adr, EM_ID23_RFBPM_STATUS_INPUT_PORT, &dev_num) ;

25

26 int em_id23_rfbpm_status_get (Em_data in, Em_data adr, Em_data *out)
27 {

28 int fd, dev_num, di_data, err;

29

30 #ifdef EM_DEBUG_PRINTF

31 printf(“Call func name is ¥“em_id23 rfbpm status_get¥ ¥n"):
32 #endif

33

34 /* get file descriptor */

35 fd = em_get fd(adr) ;

36

37 /* read config. tbl */

38

39 if (err < 0)

40 return EM_ID23_RFBPM_STATUS_GET_ERR_ADR NOT_SET;
41

42

43 #ifndef EM_DEBUG_SIM

44 err = dev_ttldio_get_diport(fd, dev_num, &di_data);
45 if (err < 0)

46 return EM_1D23 RFBPM_STATUS GET ERR ;

47 }

48 #lelse

49 di_data = Ox0 ;

50 #endif

51

52 di_data &= EM_ID23 RFBPM_STATUS CHECK;

53

54 /* prepare output */

55 em_data_clear (out) ;

56 em_data_put_int(out, 0, di_data):

57

58 return 0 ;

59 }
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1 /% (@header _beg i n) ¥kikiokiokikkokk *kk AokkokkK
2 * (C Function) *
3 x Name = em_id23_rio_init *
4 % Type = int *
5 * (Purpose) *
6 * initialize RI0 master for 1D23 *
7 *  (lnput) *
8 * none *
9 * (Output) *
10 * none *
11 *  (Return) *
12 * 0 1 ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Sep—20-1995 A. Taketani / SPring8 created. *
20 * Jun—-17-1996 A. Taketani EM_POLLER added *
21 * 20-Nov-1996 T. Fukui/SPring—8 Modified for bl_id23. *
22 * 98-01-11 Hiramatsu adapted for 1D23 *
23 kKRR kiR kR kR koo kokkokk (Bheader _end) */

25 #include “em_id23.h”

26

27 int em_id23 rio_init()

28 |

29 static int flag = 0;

30 int err, mode, fd;

31 char device name[EM MIX_DATA CHAR MAX];
32

33 #ifdef EM_DEBUG _PRINTF
34 printf(“Call func name is ¥ em_id23_rio_init¥ ¥n");
35 #endif

37 #ifndef EM_DEBUG SIM

38 if (flag == 0) |

39 device name[0] = '¥0';

40 mode = EM_VAR_GET_ALL FIRST;

41 while (em_save fd(device _name, mode, &fd) '= EM_SAVE FD END) {
42 mode = EM_VAR_GET_ALL;

43 if (strstr(device name, “/dev/rio_”) != NULL) {
44 err = dev_rio_init(fd, 0);

45 if (err 1= 0)

46 return EM_ID23 RIO_INIT_ERR;

47 }

48 flag = 1 ;

51}
52 #tendif

54 return O;
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¥
¥
3
*

LR AR AR B R EE CBE BE R R R R OB BE K R AR

(@header_end)

1 /*(@header begin)
2 * (C Function)
3 * Name = em_id23_rio_terminate
4 x Type = int
5 * (Purpose)
6 * terminate RI0 master for D23
7 * (Input)
8 * none
9 * (Output)
10 * none
11 * (Return)
12 * 0 : ok
13 * <0 : fail
14 * (Physical unit)
15 * Pa, V, A, mm, sec
16 * (Relation)
17 *
18 * (History)
19 * Aug-14-1996 A. Taketani / SPring8 created.
20 * 20-Nov—-1996 T. Fukui/SPring—8 Modified for bl_id23.
21 * 98-1-11 Hiramatsu adapted for D23
22 kK Aok Kk ko Kok dckokokokokok ok ok koK ok
23
24 #include “em_id23.h”
25
26 int em_id23 rio_terminate()
27
28 |
29
30 #ifdef EM_DEBUG_PRINTF
31 printf("Call func name is ¥'em id23 rio_terminate¥ ¥n”) ;
32 #endif
33
34 /*¥xkxk¥k*kkkk cancelled because of dev _rio start *kkkkk
35 #ifndef EM_DEBUG_SIM
36 int err, mode, fd;
37 char device name[EM_MIX_DATA_CHAR MAX]:
38 device name[0] = '¥0';
39 mode = EM_VAR_GET_ALL _FIRST;
40
41 while (em_save _fd(device_name, mode, &fd) '= EM_SAVE FD END) {
42 mode = EM_VAR_GET_ALL;
43 if (strstr(device name, “/dev/rio_") != NULL) {
44 err = dev_rio_wait(fd);
45 if (err 1= 0)
46 return EM_ID23_RI10 _TERMINATE ERR;
47 }
48 }
49 }
50 #endif
51 kkkkkkkdkkdkkkkkkkk */
52
53 return O;
54 }
55
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/* (@header_begin) Aok Kk ok kAoh
(C Function)
Name = em_id23_sip_status_get
Type = int
(Purpose)
read device status
(lnput)
parameter (config. tbl)
(Output)
out->data[0].eint : status
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)

Jul-16-1997 F. Funayama /iST created.
98- 1-11 Hiramatsu revised
98-10-14 Hiramatsu updated

P S I 2K 3 O K B R R B R R B A

FEEREEE I I I I I I I N

ok (@header_end) */

#include "em id23.h”

int em id23 sip_status_get (Em_data in, Em_data adr, Em_data *out)
{

int fd, dev_num, err, di_data, status = 0 ;

#ifdef EM_DEBUG_PRINTF
printf("Call func name is ¥ em_id23_sip_status_get¥ ¥n");
#endif

/* get file descriptor */
fd = em_get_fd(adr):

/* read config. tbl */
err = em_data_get_int(adr, EM_ID23_SIP_STATUS_INPUT_PORT, &dev_num) ;
if (err <0) |
return EM_1D23_SIP_STATUS_GET_ERR_ADR_NOT_SET;

#ifndef EM_DEBUG_SIM
err = dev di_get diport(fd, dev_num, &di_data):
if (err < 0) {
\ return EM_ID23 _SIP_STATUS_GET_ERR ;

w w WWWWWWRNINONMNDRNNONNNN = = e o == =

#else
di_data = 0x23;

50 #endif
51
52 status = di_data & Ox3f;
53
54 /% prepare output */
55 em_data clear (out) ;
56 em data put_int(out, 0, status);
57
58 return 0;
59 }
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/* (@header_begin) * ook dokokodokodok oKk kK kK $
* (C Function) *
* Name = em_id23_st_adc_curr_get *
* Type = int *
* (Purpose) *
* read ADC current *
*  (Input) *
* parameter (config. tbl) *
*  (OQutput) *
* out->data[0].eint : ai_data *
* (Return) *
* 0 . ok *
* <0 : fail *
* (Physical unit) *
* Pa, V., A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-15-1997 F. Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-15 Hiramatsu updated *

bk ) ek ok ok ok ok ok dk ok *kKkok Kk okkokk (@header_end)*
#include “em_id23. h"

int em_id23_st_adc_curr_get (Em_data in, Em_data adr, Em data *out)

int fd, err, slave;
int ai_data;

#ifdef EM_DEBUG_PRINTF

printf("Call func name is ¥ em_id23 st _adc _curr_get¥“¥n”);
#endif

/* get file descriptor */
fd = em _get fd{adr) :

/* read config. tbl */

/

err = em_data_get_int(adr, EM_ID23_ST ADC CURR GET SLAVE, &slave):

if (err < 0) |
return EM_ID23_ST_ADC CURR_GET_ERR_ADR_NOT SET;

/* get ADC current */
#ifndef EM_DEBUG_SIM

err = dev_rioA _get ai(fd, slave, &ai_data):

if (err < 0)
return EM_ID23_ST_ADC_CURR GET ERR;
}
#tendif
/* prepare output */

em data clear (out) ;
em_data_put_int(out, 0, ai_data);

return 0;
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/* (@header_begin) Aok kR Rk ok oKk RoK Rk kR ok
* (C Function)

* Name = em_id23_st_curr_conv_get

* Type = int

* (Purpose)

* convert current(digital) to real value
*  (Input)

* parameter (config. tbl)

*  (Qutput)

* real value

* (Return)
*

*

*

*

*

*

*

*

*

*

0 : ok

<0 : fail
(Physical unit)

Pa, V, A, mm, sec

LK R B B BE N CRE R N N BE CBE K CNE N SR R NE B

(Relation)
(History)
Jul-15-1997 F. Funayama /iST created.
97-12-22 Hiramatsu checked for unit(A)
98-10-15 Hiramatsu updated
FFAeAedcAdok k¥ ok ok sk ok ok ks dAKkok kA ok} (@header__end) /

#include “em_id23. h"
int em_id23 st _curr_conv_get (Em data in, Em_data conv, Em_svoc *out)

int err, ai_data;
double y data, a data, b_data;

#ifdef EM_DEBUG_PRINTF
printf (“Call func name is ¥ em_id23_st_curr_conv_get¥“¥n”);
ftendif

/* get current */
- err = em data_get_int(in, EM_1D23_ST_CURR_CONV_GET_Al_DATA, &ai_data):
if (err < 0)
| return EM_1D23 ST_CURR_CONV_GET_ERR ;

/* read config. tbl */
err = em_data_get_double(conv, EM_ID23_ST CURR_CONV_GET_VALUE_t, &a_data) ;
if (err <0) {
return EM_1D23_ST_CURR_CONV_GET_ERR_CNV_NOT_SET;
}

err = em data_get double(conv, EM_ID23_ST CURR_CONV_GET_VALUE 2, &b_data):
if (err < 0) {

return EM_1D23_ST_CURR_CONV_GET_ERR_CNV_NOT_SET;
}

/* convert */
y data = a_data * (double)ai_data + b_data;

/* prepare output */
em data_clear (out) ;

if (err = 0) {
sprintf (out->svoc, “%IfA”, y_data);

} else {
sprintf (out->svoc, “fail”);

return O;
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* (@header_beg i n) Fkkkikikkiokikikiokkkkkkkkok koo ks
(C Function)
Name = em_id23_st_curr_exec

Type = int
(Purpose)
get current from cellar, then convert to digital value
(Input)
parameter (config.tbl)
(Output)
current (digital)
(Return)
0 : ok
<0 : fail

(Physical unit)
Pa, V, A, mm, sec

EE R B B CEE CEE B R B CEE B R R R B B
iR R R BE R R CBE B N CNE BE BE BE SR B NE B EE R N

(Relation)
(History)
Jul-13-1997 F. Funayama /iST created.
98-01-11 Hiramatsu revised

21 98-10-15 Hiramatsu updated
22 99-07-05 Hiramatsu join em_id23 lc_curr_exec
23 Fkokkokkdkdkokkdkkkdkk Kk feskokokkskskokokokskokoksk ok dokk Aok dokkodkoko) **xxk (@header_end) */
24
25 #include “em_id23. h”
26
27 int em_id23_st_curr_exec(Em_data in, Em_data conv, Em_data *out)
28
29 int err, i;
30 double y_data, a data, b_data;
31 Em_id23 current curr;
32
33 #ifdef EM DEBUG PRINTF
34 printf(“Call func name is ¥ em_id23 st _curr_exec¥ ¥n”) ;
35 #endif
36

37 /* read config. tbl */

38 err = em_data_get_double(conv, EM_ID23_ST_CURR_EXEC_CONV_VALUE_1, &a data):
39 if (err < 0)

40 | return EM_ID23_ST_CURR_ERR CONV_NOT_SET;

41

43 err = em_data_get_double(conv, EM_I1D23_ST_CURR_EXEC_CONV_VALUE 2, &b _data) ;
44 if (err < 0) {
45 } return EM_ID23_ST_CURR_ERR_CONV_NOT_SET;

46

47

48 /* prepare output */
49 em_data clear (out) ;
50

51 /* get current from cellar */
52 for (i =0 ; i < EM_ID23_ST_NUM : i++) | ‘
53 em_id23_util_st_curr_cellar (EM_iD23_GET_CURR, i, &curr);

54 if (curr.set_filg == 0) {

55 return EM_1iD23_ST_CURR_ERR_DATA NOT SET;
56 }

57

58 y_data = a_data * curr.current_now + b_data;
59 curr.current_digital = (int)y data;

60 | em_data_put_int(out, i, curr.current digital);
61

62

63 return 0;

64 }
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~

* (@header_begin) **x dokkokokkok kKR *k
(C Function)
Name = em_id23_st_curr_put
Type = int
(Purpose)
put current to long-steering and AC-steer ing magnet
(Input)
parameter (config.tbl)
(Output)
none
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Aug— 8-1995 A. Taketani / SPring8 created.
Jul-13-1997 H. Funayama / iST Modified for bl_id23.
98-01-11 Hiramatsu revised
98-10-15 Hiramatsu updated
99-03-16 Hiramatsu deleted util_st curr_direct_set.c
99-07-05 Hiramatsu join em_id23_lc_curr_put
ok ok ok ko ek okoh ko ok ok kK A ek ok ok ok o koK kokk (@header_end)

SR K I B CEE K BE CNEUNE CBE BE OBE N SR N B R B S SR B B
LR IR B NE CNENE CNE R N N N CRE N R N R R CEE R B R

#include “em_id23. h”

int em_id23 st _curr_put(Em data in, Em_data adr, Em_data *out)

{
int fd, i, err. stave num[EM_ID23 ST _NUM], d curr;

#ifdef EM _DEBUG_PRINTF
printf("Call func name is ¥ em id23_st_curr_put¥ ¥n");
tendif

/¥ get file descriptor */
fd = em_get_fd(adr);

/* read config.tbl */
for (i =0 ; i < EM_ID23 ST _NUM ; i++) |
err = em_data_get_int(adr, i+1 , &(slave_num[i]));
if (err < 0) |
return EM_ID23_ST_CURR_ERR_ADR _NOT_SET;

}

/¥ put current to RIO */
for (i =0 ; i < EM_ID23 ST _NUM ; i++) {
em_data_get _int(in, i, &d _curr):

#ifndef EM DEBUG_SIM
err = dev_rioA put_ao(fd, slave num[i], &d_curr);
if (err < 0)
return EM_iID23 ST GURR_PUT_ERR:
#iendif
}
/* prepare output */
em_data_clear {(out) ;

em_data put_int(out, 0, 0);

return O;
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1 /% (@header_beg i n) *¥K fookxk %k kokokkok % kol kKoK kK ok sk k ok
2 x (G Function) *
3 * Name = em_id23 st _curr_set *
4 * Type = int *
5 * (Purpose) *
6 * set current to long-steering and AC-steering magnet *
7 * (Input) *
8 * parameter (config.tbl) *
9 * (Output) *
10 * none *
11 *  (Return) *
12 * 0 : ok *
13 * <0 : fail *
14 * (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jul-13-1997 H. Funayama / iST created. *
20 * 98-01-11 Hiramatsu revised *
21 * 98-10-15 Hiramatsu updated *
22 * 99-07-05 Hiramatsu join em_id23_lc_curr_put *
23 ¥kokkkkkkk k¥ Ak ¥k Kok (@header~end) */
24
25 #include “em_id23. h”
26
27 }nt em_id23_st curr_set(Em_data in, Em_data adr, Em data *out)
28
29 int err, st _num;

30 Em_id23 current curr;
31 curr.set filg = 0;

33 #ifdef EM_DEBUG PRINTF
34 printf(“Call func name is ¥“em_id23 st _curr_set¥ ¥n”):
35 #endif

37 /* get current */

38 em_data_get_double(in, EM_ID23 ST_CURR_SET_DATA, &(curr.current_now)):
39 if (curr.current_now > 14.9) |

40 return EM_ID23_ST_CURR_SET_ERR_15A OVER;

41 } else if (curr.current now < -14.9) |

42 } return EM_ID23_ST_CURR_SET_ERR_15A OVER;

45 /* read config. tbl */

46 err = em_data_get_int(adr, EM_ID23_ST_CURR_SET_ST NUM, &st_num):
47 if (err < 0) |

48 | return EM_ID23_ST_CURR_SET_ERR_ADR_NOT_SET:

91 /* set current to long-steering and AC-steering magnet */

52 err = em_id23_util_st_curr_cellar (EM_1D23_PUT_CURR, st num, &curr):
53 if (err < 0) {

54 } return EM_ID23_ST CURR_SET ERR;

55

56

57 if (curr.set fig == 0) {
58 return EM_ID23_ST_CELLAR NOT PUT;
59 }

60

61 /* prepare output */

62 em_data_clear (out) ;

63 em_data put int(out, 0, 0):
64

65 return 0;

66 }
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/% (@header_begin) Hokoh + Kok *ok

* (G Function) *
* Name = em_id23_st_dac_curr_get *
* Type = int *
* (Purpose) *
* read DAC current *
* (lnput) *
* parameter (config. tbl) *
*  (Output) *
* DAC current *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V., A, mm, sec *
* (Relation) *
%* *
* (History) *
* Jul-15-1997 F. Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-15 Hiramatsu updated *
*kkkokokokok * ook kK + Rk kkok * *xkkkokk (@header_end)*
#include “em_id23.h”

int em_id23_st_dac_curr_get (Em_data in, Em_data adr, Em_data *out)

int fd, err, slave, ai_data;

#ifdef EM_DEBUG PRINTF

printf(“Call func name is ¥ em_id23_st_dac curr_get¥ ¥n");

#endif

/% get file descriptor */
fd = em _get_fd(adr) :

/* read config. tbl */

/

err = em_data_get_int(adr, EM_ID23_ST_DAC_CURR_GET_SLAVE, &slave) ;

if (err < 0) |

return EM_ID23_ST_DAC_CURR_GET_ERR_ADR_NOT_SET;

}

/* get current */
#ifndef EM_DEBUG_SIM

err = dev_rioA _get ao(fd, slave, &ai_data):

if (err < 0)

return EM_ID23_ST_DAC_CURR_GET_ERR:

}
#tendif

/* prepare output */
em data_clear (out) ;

em data put_int(out, 0, ai_data);

return O;
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/*{(@header_begin) kkkikkikk *k koK
* (C Function)

* Name = em_id23_st_err_reset

* Type = int

* (Purpose)

* reset R10 device(error reset)

* (Input)

* parameter (config.tbl)

*  (Output)

* none

* (Return)

* 0 : ok

* <0 : fail

* (Physical unit)

* Pa, V, A, mm, sec

* (Relation)

*

* (History)

* Jul-15-1997 F. Funayama /iST created.
* 98- 1-11 Hiramatsu revised
* 98-10-15 Hiramatsu updated
ok kokok Kok kkkok ook ook koK ok ok sk ok ok sk sk ke ok b *k (@header__end)
#include “em_id23. h”

int em_id23_st_err_reset(Em_data in, Em_data adr, Em_data *out)

int fd, err, slave;
int dev_num;

int time_num;

int do_data;

printf(“Call func name is ¥"em_id23 st err_reset¥ ¥n"):

#ifdef EM _DEBUG_PRINTF
#endif
/* get file descriptor */

fd = em get fd(adr) ;

/* read config. tbl */

err = em_dataTget_int(adr, EM_I1D23 ST ERR RESET_SLAVE, &slave) ;

if (err < 0)

/* reset bit
/* delay time [microsec]
/* activate(=1) or desactivate(=0) */

return EM_ID23_ST_ERR_RESET_ERR_ADR_NOT_SET;

err = em_data_get_int (adr, EM_ID23_ST ERR_RESET BIT, &dev_num);

if (err < 0) {

return EM_ID23_ST_ERR_RESET_ERR_ADR_NOT_SET:

err = em_data_get_int(adr, EM_ID23_ST_ERR_RESET DELAY, &time_num) :

if (err < 0)

return EM_ID23_ST_ERR_RESET_ERR_ADR_NOT_SET;

}

56 /* activate reset bit */

57
58

do_data = 1;

59 /* reset on */
60 #ifndef EM_DEBUG_SIM

err = dev_rioA _put_dobit(fd, slave, dev num, &do data);

if (err < 0)

return EM_ID23_ST_ERR_RESET_ERR;

}

— 187 —

*/
*/

*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*
*
*
*
%
*

/



JAERI-Tech 99-082

65 #endif

66

67 /* sleep */

68 usleep (time_num) ;

69

70 /* desactivate reset bit */
IA) do_data = 0;

72

73 /* reset off */
74 #ifndef EM_DEBUG_SIM

75 err = dev _rioA put_dobit(fd, siave, dev_num, &do_data):
76 if (err <0) {

77 return EM_ID23_ST_ERR_RESET_ERR;
78 }

79 #endif

80

81 /* prepare output */

82 em_data_clear (out) ;

83 em_data_put_int{out, 0, 0);

84

85 return 0;

86 }
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* (@header_begin) kckofokokokokok Aok kKK kK fokkok ook
(C Function)
Name = em_id23_st_power off put
Type = int
(Purpose)
power off and put current O[A]
(Input)
parameter (config.tbl)
(Output)
none
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec

(Relation)

(History)
Jut-15-1997 F.Funayama /iST created.
98- 1-11 Hiramatsu revised

LR B K B BE BE N N B CEE AR B
LR K B BE R B K BECBE B NE R ONE NE K CNE N

98-10-15 Hiramatsu updated

S 3K 3 3 e e s i o o ok s i ok stk stk e i otk ik s sk 3 i sk 3k 2k ok e ik sk ek ke sk sl ke ke

k (@header_end)
#include “em_id23. h”

int em_id23_st_power_off_put (Em_data in, Em data adr, Em data *out)
{

int err, fd, slave;

int dev_num; /* power—off bit */
int time_num ; /* delay time [microsec] */
int d _curr; /* current O[A] */
int do_data; /* activate(=1) or desactivate(=0) */

#ifdef EM DEBUG_PRINTF
printf(“Call func name is ¥ em_id23 st _power off put¥ ¥n”):
#endif

/* get file descriptor */
fd = em_get fd(adr) ;

/* read config. tbl */
err = em_data_get_int(adr, EM_ID23_ST POWER_PUT_SLAVE, &slave):
if (err < 0) |
return EM_ID23_ST_POWER_OFF_PUT_ERR_ADR_NOT_SET;

err = em_data_get_int(adr, EM_ID23_ST POWER_PUT BIT, &dev num) :
if (err < 0)
return EM_ID23_ST_POWER_OFF_PUT_ERR ADR_NOT SET;

err = em_data_get_int(adr, EM_ID23 ST _POWER PUT DELAY, &time num) :
if (err < 0) {
return EM_ID23_ST_POWER_OFF_PUT_ERR_ADR NOT SET;

err = em_data_get_int(adr, EM_ID23_ST_POWER_PUT_ODIGIT, &d curr):
if (err < 0)

return EM_ID23_ST_POWER OFF PUT_ERR_ADR_NOT_SET;
}

#ifndef EM_DEBUG_SIM
/* put 0 Ampere to steering magnet */
err = dev_rioA_put_ao(fd, slave, &d curr);
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if (err < 0) {
return EM_ID23_ST_POWER_OFF_PUT_ERR;
)
#tendif
/* activate power—off bit */

do _data = 1;

#ifndef EM_DEBUG_SIM
err = dev_rioA put_dobit(fd, slave, dev_num, &do_data);
if (err < 0) |
return EM_I1D23_ST_POWER_OFF_PUT_ERR;

}
#endif

/* sleep */
usleep (time_num) ;

/* desactivate power—off bit */
do_data = 0;

#ifndef EM_DEBUG_SIM
err = dev_rioA put dobit(fd, slave, dev_num, &do_data) ;
if (err < 0)
\ return EM_ID23_ST_POWER_OFF_PUT_ERR;
#tendif
/* prepare output */
em data_clear (out) ;
em_data put_int(out, 0, 0):

return 0;
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/* (@header_beg in) kk¥kkkk 4 kkokok fokokokok %
* (C Function) *
* Name = em_id23_st_power on_put *
* Type = int *
*  (Purpose) *
* put O[A] to steering and power-on *
* (Input) *
* parameter (config. tbl) *
*  (Qutput) *
* none *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
¥ *
* (History) *
* Jul-15-1997 F.Funayama /iST created. *
* 98- 1-11 Hiramatsu revised *
* 98-10-15 Hiramatsu updated *
skkdokokokokokakok ok skokodokokkkokkok Fkkiokkokickkkkkkkkkk (@header_end) */

#include “em_id23. h”
int em_id23_st_power_on_put (Em_data in, Em_data adr, Em data *out)

int err, fd, slave:

int dev_num; /* power—on bit */
int time num; /* delay time [microsec] */
int d_curr: /* current O[A] */
int do_data; /¥ activate(=1) or desactivate(=0) */

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em_id23_st power on_put¥ ¥n”):
#endif

/* get file descriptor */
fd = em_get fd{(adr) :

/* read config.tbl */
err = em_data_get_int(adr, EM_ID23_ST_POWER PUT SLAVE, &slave):
if (err < 0) {
return EM_ID23_ST_POWER_ON_PUT_ERR_ADR_NOT_SET:

err = em_data_get_int(adr, EM_ID23_ST_POWER PUT BIT, &dev num) ;
if (err < 0)

return EM_ID23_ST_POWER_ON_PUT_ERR_ADR_NOT_SET:
}

err = em data_get_int(adr, EM_ID23_ST_POWER_PUT_DELAY, &time_num) :
if (err < 0)

return EM_ID23_ST_POWER_ON_PUT_ERR_ADR_NOT_SET;

}

err = em_data_get_int (adr, EM_ID23_ST_POWER_PUT ODIGIT, &d_curr);
if (err < 0)

return EM_1D23_ST_POWER_ON_PUT_ERR_ADR_NOT_SET;
}

/* put current O[A] to steering magnet */
#ifndef EM_DEBUG_SIM
err = dev_rioA_put_ao(fd, slave, &d curr);
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if (err < 0) {
return EM_ID23_ ST POWER_ON_PUT_ERR;
}
#endif
/* activate power—on bit */
do_data = 1;

#ifndef EM_DEBUG_SIM
err = dev_rioA_put_dobit(fd, slave, dev_num, &do_data);
if (err < 0)
return EM_1D23_ST_POWER_ON_PUT_ERR;

#endif

/* sleep */
usleep (time_num) ;

/* desactivate power—on bit */
do_data = 0;

#ifndef EM_DEBUG_SIM
err = dev_rioA_put_dobit(fd, slave, dev_num, &do_data) ;
if (err <0)
| return EM_ID23_ST_POWER_ON_PUT_ERR;
#tendif
/* prepare output */
em_data_clear (out) ;
em_data_put_int(out, 0, 0);

return 0 ;
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/* (@header_begin) kK ke ok ke ok Kok *
(C Function)
Name = em_id23 st_status get
Type = int
(Purpose)
read device status
(Input)
parameter (config.tbl)
(Output)
out—>data[0].eint : status
(Return)
0 . ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

LR BE R R CEE B 2R B BE BE B

(History)
Jul-15-1997 F.Funayama /iST created.
98- 1-1t Hiramatsu revised
98-10-15 Hiramatsu updated
99-03-16 Hiramatsu join _st_status_conv.c
kakokokdok Kk Kk ¥ kAo kA (@header_end)

¥ ¥ X F O OK K K H X

#include “em_id23.h”
int em_id23_st_status_get(Em_data in, Em _data adr, Em data *out)
int fd, slave, di data , st _status = 0, err;

#ifdef EM_DEBUG_PRINTF
printf ("¥ em_id23_st_status get¥"¥n"):
#endif

/% get file descriptor */
fd = em_get_fd(adr) ;

/* read config. tbl */
err = em_data_get_int(adr, EM_ID23 ST STATUS GET SLAVE, &slave):
if (err < 0) {
return EM_ID23_ST_STATUS_GET_ERR_ADR_NOT SET;

#ifndef EM_DEBUG_SIM
/* read device status */

err = dev_rioA_get_diall (fd, slave, &di_data);
if (err < 0)
| return EM_ID23_ST_STATUS_GET ERR;
#else
st_status = Oxal;
#tendif

/* |ine—input-on */
if (di_data & EM_1D23_ST STATUS ON) |
st_status |= EM_ID23_ST STATUS ON BIT;

/* fan—-stop */
if (di_data & EM_1D23_ST STATUS FAN) {
st_status I: EM_ID23_ST_STATUS_FAN BIT;

/¥ over—current */
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if (di_data & EM_I1D23_ST_STATUS_CURR) {
st_status |= EM_ID23_ST_STATUS_CURR BIT;

over—voltage */
if (di_data & EM_ID23_ST_STATUS_VOLT) {
st_status |= EM_1D23_ST_STATUS VOLT BIT;

over—temperature */
if (di_data & EM_ID23 ST STATUS TEMP) {
st_status |= EM_1D23 ST _STATUS_TEMP BIT;

remote */
if (di_data & EM_ID23 ST _STATUS REMOTE) {
st _status |= EM_1D23 ST STATUS REMOTE BIT;
}

failure */
if (di_data & EM_1D23_ST_STATUS_FAULT) {
st_status IZ EM_1D23_ST_STATUS_FAULT _BIT;
}

power—on */
if (di_data & EM_ID23_ST_STATUS ON2) {
st_status |= EM_1D23 ST _STATUS ON2 BIT;
}

prepare output */
em data clear (out) ;
em data put_int(out, 0, st status);

return O;
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/% (@header_beg i n) *kkkkkskokkokskkkdkidokrkdokdkiokkddkiokiikiokkd X* kKRR KRk KoKk
* (C Function) *
* Name = em_id23_status_conv_get *
* Type = int *
* (Purpose) *
* convert status to character *
* (Input) *
* status *
*  (Output) *
* status (Decimal) *
* (Return) *
* 0 : ok *
* <0 : fail *
* (Physical unit) *
* Pa, V, A, mm, sec *
* (Relation) *
* *
* (History) *
* Jul-10-1997 F. Funayama /iST created. *
* 98-1-11 Hiramatsu *
okokok ok kAokk A kA ook ok ek sk ok kK ok kokok Kok (@header_end)*

#include “em_i1d23. h”

int em_id23_status_conv_get (Em_data in, Em_data conv, Em_svoc *out)

{

int err, status;:

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥ em id23_status_conv_get¥ ¥n"):
#tendif

/* get status */
err = em data_get int(in, 0, &status);

if (err < 0) |
return EM_1D23_STATUS CONV_GET ERR ;
]

/* prepare output */
em_data_clear (out) ;

/* store status in Decimal */
sprintf (out—>svoc, “%d”, status);

return 0;
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~

* (@header _beg in) Fkkokk 4 sk kKK kKK kK
(C Function)
Name = em_id23_ttidio_init
Type = int
(Purpose)
TTLDIO initialize
(Input)
none
(Output)
none
(Return)
0 : ok
<0 : fail
(Physical unit)
Pa, V, A, mm, sec
(Relation)

(History)
Jan— 8-1997 A. Taketani / SPring8 created.
99-04-14 Hiramatsu updated for 1D23
* deokokodok * ** (@header_end)

3 BRI N IR R BE CNE R B N K R N B N

LA I SR NE N BE N N B CEE R B B K B A R

/
#include “em_id23. h"

int em_id23 _ttldio_init()

1

2

3

4

5

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27 {
28 int mode, err, fd;
29 char device name[EM_MIiX_DATA_CHAR_MAX] ;
30 device name[0] = '¥0';
31 mode = EM_VAR GET ALL FIRST;
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

#ifdef EM_DEBUG PRINTF
printf ("Call func name is ¥ em_id23_ttldio_init¥ ¥n”);
#tendi f

#ifndef EM_DEBUG SIM
while (em save fd(device_name, mode, &fd ) '= EM_SAVE_FD_END) {
mode = EM_VAR_GET_ALL;
if (strstr(device name, “/dev/ttldio_") !'= NULL) {
err = dev_ttldio_init(fd);
if (err !'=0)
return EM_ID23_TTLDIO_INIT_ERR;

}
ftendif

return 0;
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* (@header_begin) * kR kKKK okokoKokok Aok KkKAK koK
(C Function)
Name

1]

em_id23_util_delay time
Type = int
(Purpose)
delay timer in micro—seconds
(Input)
int time num :
(Output)

0 : ok
<0 : fail
(Physical unit)

(Relation)

(History)
Jul-05-1997 H. Funayama / iST created.
98- 1-31 Hiramatsu revised
98-10-16 Hiramatsu updated
* * kokokk kKK kkok kX kKKK ok * (@header_end) */
#include <{sys/timers. h>
#include <signal.h>
#include “em_id23.h”

/

* *
* *
* *
* *
* *
* *
* *
* *
* *
*  (Return) *
E 3 *
* *
* *
* *
* *
* *
* *
x *
* *
* *

void my_handler (void) ;

int em_id23_util_delay_time(int time_num)
{
int err = 0;
struct itimerspec tv_new , tv old;
timer_t tid;

if(time_num <= 0) |
return err;

}

/*%% Timer Setting ***/
if (signal (SIGALRM, my_handler) == SIG_ERR) {
perror (“signal”) ;
err = -1;
return err;

tid = mktimer ( RTTIMERO, DELIVERY_SIGNALS, (struct itimercbh *)0 )
if (tid = -1) |

printf("Timer get error in em_id23_util _delay time !1¥n");

err = -1;

return err;

tv_new. it_value.tv sec =0 :
tv_new. it_value. tv_nsec = 1000 * (long)time_num ;
tv_new. it_interval. tv_sec = 0;

tv_new. it_interval. tv_nsec 1600 * (long)time_num ;
if(reltimer (tid, &tv_new, &tv old) == -1) |

rmtimer (tid) ;

perror ("reltimer”) ;

err = -1;

return err;
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65 pause () ;

66 rmtimer (tid) ;
67

68 return 0 ;

69 }

70

71 void my_handler (void)
72 |

JAERI-Tech 99-082
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* (@header_begin) * folokokkAokok kkkodokok Aokokkokkok ok
(C Function) *
Name = em_id23_util_position_cellar *
Type = int *
(Purpose) *
Celiar to simulate gap and phase position *
(PUT: set_flg = 1, GET: set_flg = 0) *

¢ nput) *
*

(Output) *
*

(Return) *
=0 : ok *

<0 : fail *
(Physical unit) *
Pa, V, A, mm, sec *
(Relation) *
*

(History) *
99-05-14 Hiramatsu created *

*

kRl kFdok AokkAkok AHKAK (@header_end) *

N
28]
%
¥
¥

24 #tinclude “em_id23.h"

26 int em_id23 util_position_cellar (int command,

static Em_id23 position store[3];

30 #ifdef EM_DEBUG PRINTF
printf(“Call func name is ¥'em_id23_util position cellar¥"¥n”):
32 #endif

if (command == EM_ID23_PUT_POSITION) {

pos—>set flg = 1;
memcpy (& (store[k]), pos,

} else |

/% PUT position to cellar */
sizeof (Em_id23_position)) ;

memcpy (pos, &(storelk]), sizeof (Em_id23 position)) :
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/% (@header begin)**
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(C Function)

Name = em_id23 util_position_conv
Type = int

(Purpose)

convert BCD data to Decimal

(1nput)

data kind (config. tbl)
BCD data

(Output)

position

0 : ok
<0 :

fail

(Physical unit)

Pa, V, A, mm,

sec

(Relation)

(History)

Jul-08-1997
Aug-25-1997

*
*
*
*
*
*
b 3
%
*
*
* (Return)
*
*
*
*
*
*
*
*
*
* 98-10-16

Hiramatsu

H. Funayama / iST
H. Funayama / iST

created.
Modified.
updated

#include “em_id23.h”

(@header_end)

int em id23 util_position_conv(int data_kind, const int *bcd data,

{

int err;

int tmp_data[10];

char tmp_char[15];

double sign flg = 1.0;

#ifdef EM_DEBUG PRINTF
printf("Call func name is ¥ em_id23_util_position_conv¥ ¥n");

#endif

switch (data_kind) {
case EM_1D23_GAP_ROT:

case

/* third value under point */

/* store Decimal Number

double *position)

*/

/* upper—phase and lower—phase */

tmp_data[0] = bcd_data[0] & EM_1D23_BCD_1;

/% second value under point */

'R EIEIE I I I I I I I N I BRI I R

tmp_data[1] = (bcd_data[0] & EM_iD23_BCD_2) >> EM_ID23_R_SHIFT_4;

/% first value under point */

tmp_data[2] = (bcd_data[0] & EM_1D23_BCD_3) >> EM_ID23_R_SHIFT_8;

/* first value over point */

/

tmp_data[3] = (bcd_data[0] & EM_ID23_BCD_4) >> EM_ID23_R_SHIFT_12;

/% second value over point */

tmp_data[4] = bed_datal1] & EM_ID23_BCD_1;

/% third value over point */

tmp_data[5] = (bed _data[1] & EM_ID23_BCD_2) >> EM_ID23_R_SHIFT_4;

sprintf (tmp_char, “%d%d%d. %d%d%d”,
tmp_data(5], tmp_data[4], tmp_data[3],
tmp_data[2], tmp_data[1], tmp_data(0]):

break;
EM_1D23 PHASE_U_ROT:
/* second value under point */

tmp_data{0] = bcd_data[2] & EM_ID23_BCD_1;

/* first value under point */

tmp_data[1] = (bcd_data[2] & EM_ID23_BCD_2) >> EM_1D23_R_SHIFT_4;

/% first value over point */

tmp_data[2] = (bcd_data[2] & EM_1D23_BCD_3) >> EM_ID23_R_SHIFT_8;

/* second value over point */
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tmp_data[3] = (bcd _data[2] & EM_ID23_BCD_4) >> EM_ID23 R_ SHIFT_12;
sprintf (tmp_char, “%d%d. %d%d”,
tmp_data[3] tmp_data[Z], tmp_data[1], tmp_data[0]):
if (bcd_data[1] & EM_ID23_PHASE U SIGN _BIT_ROT)
sign_fig = -1.0;
break;
EM_ID23 PHASE_L ROT:
/* second value under point */
tmp_data[0] = bed data[3] & EM_1D23 BCD 1:
/* first value under point */
tmp_data[1] = (bcd_data[3] & EM_ID23 BCD 2) >> EM_ID23 R SHIFT 4;
/* first value over point */
tmp_data[2] = (bcd data[3] & EM_ID23 BCD 3) >> EM_ID23_R SHIFT_8;
/* second value over point */
tmp_data[3] = (bcd_data[3] & EM_1D23 BCD 4) >> EM_ID23 R _SHIFT 12;
sprintf (tmp_char, “%d%d. %d%d”,
tmp_data[3], tmp_data[2], tmp_data[tl], tmp data[0]);
if (bed_data[1] & EM_ID23_PHASE_L_SIGN BIT _ROT)
sign_flg = -1.0;
break;
EM_ID23_GAP_LIN:
/* third value under point */
tmp_data[0] = bcd_data[1] & EM_ID23 BCD {;
/* second value under point */
tmp_data[1] = (bcd_data[1] & EM_ID23_BCD_2) >> EM_ID23 R SHIFT 4;
/* first value under point */
tmp_data[2] = bcd data[0] & EM_1D23 BCD 1;
/* first value over point */
tmp_data[3] = (bcd_data[0] & EM_ID23 BCD 2) > EM_ID23 R SHIFT 4;
/* second value over point */
tmp_data[4] = bcd_data[3] & EM_ID23 BCD 1;
/* third value over point */
tmp_data[5] = (bed_data[3] & EM_ID23_BCD_2) >> EM_ID23 R SHIFT 4;
/* fourth */
tmp_data[6] = bcd_data[2] & EM_I1D23 BCD 1;
sprintf (tmp_char, “%d%d%d%d. %d%d%d”, tmp_data[6],
tmp_data[5], tmp_data[4], tmp data[3],
tmp_data[2], tmp_data[1], tmp_data[0]);
break;
EM_ID23_PHASE_U_LIN:
/¥ third value under point */
tmp_data[0] = bcd_data[5] & EM_1D23_BCD 1;
/* second value under point */
tmp_data[1] = (bcd data[5] & EM_1D23 _BCD_2) >> EM_ID23_R_SHIFT_4;
/* first value under point */
tmp_data[2] = bcd_data[4] & EM_ID23 BCD 1;
/* first value over point */
tmp_data{3] = (bcd_data[4] & EM_ID23 _BCD_2) >> EM_ID23 R SHIFT 4;
/* second value over point */
tmp_data[4] = bcd_data[7] & EM_1D23 BCD 1;
/* third value over point %/
tmp_data[5] = (bcd_data[7] & EM_ID23 _BCD 2) > EM_ID23_R_SHIFT 4;
/* fourth value over point */
tmp_data[6] = bcd _data[6] & EM_iD23_BCD_1:
sprintf (tmp_char, “%d%d%d%d. %d%d%d”, tmp_data[6], tmp data[5],
tmp_ data[4] tmp_data[3], tmp_data[2],
tmp_dataf[1], tmp_datal[0]):
if (bed_data[6] & EM_1D23 SlGN BIT LIN)
sign_flg = -1.0;
break;
EM_1D23_PHASE_L _LIN:
/* third value under point */
tmp_data[0] = bcd_data[9] & EM_1D23 BCD 1;
/* second value under point */
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tmp_data[1] = (bcd_data[9] & EM_ID23_BCD_2) >> EM_ID23_R_SHIFT_4;

/* first value under point */
tmp_data[2] = bcd_data[8] & EM_ID23_BCD 1;
/* first value over point */

tmp_data[3] = (bcd_data[8] & EM_ID23_BCD_2) >> EM_ID23_R_SHIFT_4;

/* second value over point */
tmp data[4] = bed _dataf{11] & EM_ID23 BCD_t;
/* third value over point */

tmp_data(5] = (bcd_data[11] & EM_1D23_BCD_2) >> EM_ID23_R_SHIFT_4;

/* fourth value over point */
tmp_data[6] = bcd_data[10] & EM_1D23 BCD 1;

sprintf (tmp_char, “%d%d%d%d. %d%d%d”, tmp_data[6], tmp_data[5],
tmp_data[4], tmp_data[3], tmp_data[2],

tmp_data[1]. tmp_data[0]);
if (bed data[10] & EM_ID23_Si1GN_BIT_LIN)
sign_flg = -1.0;
break;
default:

}

sscanf (tmp_char, “%If”, position);
*position *= sign_flg;

return EM_1D23_UTIL_POSITION_CONV_ERR_UNSUPPORTED_MODE;

switch (data kind) {
case EM_[D23 GAP_LIN:
case EM_1D23 GAP _ROT:
if (kposition > EM_ID23_GAP_MAX_NUM) {
return EM_ID23 POSITION CONV_ERR GAP_MAX_OVER;
} else if (*¥position < EM_ID23_GAP_MIN_NUM) {
| return EM_1D23 POSITION CONV_ERR_GAP_MIN_OVER:

break;
case EM_1D23 PHASE_U LIN:
case EM_ID23_PHASE_L _LIN:

" case EM_ID23_PHASE_U ROT:

case EM_ID23_PHASE_L_ROT:
if (kposition > EM_I1D23_PHASE_MAX_NUM) {
return EM_ID23_POSI|TION_CONV_ERR_PHASE_MAX_OVER;
} else if (*position < EM_ID23_PHASE_MIN_NUM) |
return EM_ID23_POSIiTION_CONV_ERR_PHASE_MIN_OVER;

break;
default:
return EM_ID23 UTIL_POSITION_CONV_ERR_UNSUPPORTED_MODE ;

return 0;
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/*{(@header_begin)

(C Function)
Name = em_id23_util_st curr_cellar
Type = int

(Purpose)

(Input)

command
(Output)

set_flg
(Return)

0 i ok

<0 : fail
(Physical unit)

Pa, V, A, mm, sec
(Relation)

(History)
Jul-11-1997
98- 2-10
98-10-16

H. Funayama / iST
Hiramatsu
Hiramatsu

99-03-16 Hiramatsu

99-07-05 Hiramatsu

transfer current from *curr to cellar,
or transfer current from cellar to *curr

created.

revised

updated

deleted store_flg

join em_id23_lic_curr_exec

L BRI K CE R CBE CEE R B R BE L EE BE BE S BE NE BE R AR B B

#inciude "em_id23.h”
int em_id23 uti! st _curr_cellar(int command,

{

kKRR (@header_end)

¥*

int st_num,
Em_id23 _current *curr)

static Em_id23 current store dt[EM_ID23 ST NUM]:

#ifdef EM_DEBUG_PRINTF

printf("Call func name is ¥ em_id23 util_st curr_cellar¥ ¥n"):

#endif
if (command == EM_ID23_PUT GURR) {

curr—>set_flg = 1;

/* current was PUT to cellar */

memcpy (& (store_dt[st_num]), curr., sizeof (Em_id23 _current)):

} else {

memcpy (curr, &(store_dt[st num]), sizeof (Em_id23 current)) ;

return 0;
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/* (@header_begin)

Name = em_id23_util_table_cellar

transfer current from *table to cellar,
or transfer current from cellar to *table

* (C Function)

*

* Type = int
* (Purpose)

*

*

*  (Input)

*

*  (Qutput)

*

* (Return)

* 0 : ok

* <0 : fail
* (Physical unit)
* Pa, V, A, mm, sec
* (Relation)

*

* (History)

* Jul-12-1997
* 98— 1-26

* 98-10-16

* 99-03—-16

H. Funayama / iST
Hiramatsu
Hiramatsu
Hiramatsu

created.

revised
updated
deleted

TR EE XX I I I I I B I BRI I N I

store_flg

#include "em id23.h"

*%x* (@header _end) */

int em_id23 util_table_cellar (int command, Em_id23 table *table)

{

static Em_id23 table store_dt;

#ifdef EM_DEBUG_PRINTF

printf("Call func name is ¥ em_id23_util_table_cellar¥ ¥n"):

/* table was PUT to cellar */

#endif
if (command == EM_1D23_PUT_TABLE) {
table—>set _flg = 1;
store _dt = *table;
} else {
*table = store_dt;
}
} return O;
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* (@header_begin) koK ok kakokok ok

(C Function)
Name = em_id23_util_table_file get
Type = int
(Purpose)
open the correction table (ASCII file),
construct a structure Em_id23 table *table

(Input)

correction table(bl_id23 steer0. tbl)
(Output)

structure Em_id23 table *table
(Return)

0 : ok

<0 : fail

(Physical unit)
Pa, V, A, mm, sec

(Relation)
(History)
Jul-12-1997 H. Funayama /iST created.
98-1-26 Hiramatsu totally revised
98-10-16 Hiramatsu updated
99-05-09 Hiramatsu added 4 AC-steering magnets

#include “em_id23.h”

*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*
*
*
*
*
*
*
*/

int em_id23_util_table_file_get(char *fname, Em_id23 table *table)

{

int err, i, j, p_cnt;
FILE *fp;
char *p, str_tmp[EM_ID23_TABLE_R_MAX_DATA];

#ifdef EM_DEBUG_PRINTF
printf(“Call func name is ¥~ em_id23 util_table_file _get¥ '¥n");

printf("Correction table is %s¥n”, fname) :

#tendif

/*

/%

if ((fp = fopen(fname, “r”)) == NULL) {
return EM_ID23_TABLE_FILE ERR_OPEN;

do {
fgets(str_tmp, sizeof(str_tmp), fp)

} while (C# == str_tmp[0]) || (< :; str_tmp[0]));

read phase _h */
p_cnt = 0;
p—strtok(str Ctmp, 7,7 ;
tab}e—)bx _phase[p_cnt] = atof(p):
do
p=strtok (NULL, ”,7):
table—>bx_phase[++p_cnt] = atof (p):
} while (p '= NULL) ;
do {
fgets (str tmp sizeof (str_tmp),

)
} while (C# == str_tmp[0]) || C< p—— str_tmp[0])) :

read lc_h */

j =0;

do |
p=strtok (str_tmp, ”, ") ;
table->bx _gap[j] = atof(p);
i =0;
do {
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121
122
123
124
125
126
127
128
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w

p=strtok (str_tmp, “, ") :

tabie—>s1x_gap

[i] = atof(p);

p=strtok (NULL,
table—>bx table[J][l] = atof (p) ;
i=i+1;
} while (p !'= NULL) ;
TR I
fgets (str_tmp, sizeof (str_tmp), fp):
} w?ile (C# == str_tmp[0]) || (< !'= str_tmp[0]));
do
fgets(str_tmp, sizeof(str_tmp), fp);
} while (C# = str_tmp[0]) || (< == str_tmp[0]));
/* read phase_v */
pent = 0;
p=strtok (str_tmp, ", ") ;
tab%e >by _phase[p_cnt] = atof(p);
do
p=strtok (NULL, “,");
table—>by phase[++p_cnt] = atof(p);
} while (p '= NULL);
do |
fgets (str_tmp, sizeof(str_tmp), fp
} while (C# == str_tmp[0]) |] (< == str_tmp[0]));
/% read lc_v */
i=0:
do {
p=strtok (str_tmp, ”,”);
table—)by gap[j] = atof(p);
i = 0;
do {
p=strtok (NULL, ”,”);
table—>by table[J][l] = atof (p) ;
i =0+ 1;
} white (p !: NULL) ;
J= i+
fgets (str_ tmp, sizeof (str_tmp), fp);
} w?lle (C# == str_tmp[0]) || C< '= str_tmp[0]));
do
fgets(str_tmp, sizeof (str_tmp), fp);
} white (C# == str_tmp[0]) || (< == str_tmp[0]));
/% read slphase_h */
pcnt = 0;
p=strtok (str_tmp, ”, ") :
table->s1x_phase([p . cnt] = atof (p) ;
#ifdef EM_DEBUG_PRINTF
printf(“atof (p) is %f¥n”, atof(p));
#tendif
do |
p=strtok (NULL, “,");
table->s1x_phase[++p_cnt] = atof (p);
#ifdef EM_DEBUG_PRINTF
printf ("atof (p) is %f¥n", atof(p)):
ftendi f
} while (p !'= NULL);
do |
fgets (str_tmp, sizeof (str_tmp), fp);
} while (C# == str_tmp[0]) || (< == str_tmp[O])):
/% read sl _h */
j = 0;
do {
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129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

147
148
149
150
151
152
153
154
185
196
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

i =0;
do {

JAERI-Tech 99-082

p=strtok (NULL, “,"):
table->s1x_table[j][i] = atof(p);
i =i+ 1;
} while (p 1= NULL) ;

i=it+1;

fgets (str _tmp, fp);
} while (C# = str_tmp[0]) || (< 1= str_tmp[0])):

do {

fgets(str_tmp,
} while ((C'#

sizeof (str_tmp),

sizeof (str_tmp), f
str_tmp[0]) || (<

/* read slphase v */

p_ent = 0;

p—strtok(str _tmp,
table—>sly_phase[p_cnt] = atof(p);
146 #ifdef EM_DEBUG PRINTF

printf (“atof (p)

#endif
do {

p=strtok (NULL,

K

is %f¥n”, atof(p));

r” ”)
' ’

p);

= str_tmp[0]));

table->sly_phase[++p_cnt] = atof(p);
#ifdef EM_DEBUG _PRINTF
printf ("atof(p) is %f¥n”, atof(p));

#tendif

} while (p != NULL);

do |

fgets (str_tmp,

] while (C#

/* read sl v */
j=0;
do {

sizeof (str_tmp), fp)
== str_tmp[0]) || (<

p=strtok (str tmp,”,”) ;
table—)st gap[j] = atof(p);

i =0;
do {

p=strtok (NULL, “,");
table->sly_tabie[j][i] = atof(p);
N A

} while (p = NULL) ;

J= i+
fgets (str_tmp,

} white (C#
do {

fgets (str_tmp,

} while (('#

sizeof (str_tmp),
str_tmp[0]) || (<

sizeof (str_tmp), fp)

str_tmp[0]) || C<

/* read s2phase h */

p_ent = 0;

p—strtok(str _tmp,
table—>s2x_phase[p cnt] = atof(p);

do {

p=strtok (NULL,

Y

” ")
v ’

a str_tmp[0])) ;

fp) ;
'= str_tmp[0]));

=L str_tmp[0])) ;

table->s2x_phase[++p cnt] = atof(p) ;
} while (p != NULL);

do {

fgets (str_tmp,

} while (C#

/% read s2_h */
j=0;
do {

sizeof (str_tmp), fp)

str_tmp[0]) || C<
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
211
218
219
220
221
222
223
224

226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

249
250
251
252
253
254

256

/%

/*

/*

/%

JAERI-Tech 99-082

p=strtok (str_tmp, “, ") ;

table >s2x_gap[j] = atof(p):

i =0;

do { .
p=strtok (NULL, “,");

table—>s2x_table[j][i] = atof(p):

i= i+ 1;
] while (p !'= NULL);
=i+t
fgets (str_ tmp, sizeof (str_tmp), fp)
} w?nle (C# == str_tmpl[0]) || (<
do

fgets(str_tmp, sizeof (str_tmp), fp)

} while (C# == str_tmp[0]) || C<

read s2phase_v */
p cnt = 0;
p—strtok(str tmp. ", ") ;
table->s2y phase[p_cnt] = atof(p);
do {

p=strtok (NULL, ",");

!; str_tmp[0]));

= str_tmp[0])) ;

table->s2y phase[++p_cnt] = atof(p);

} while (p '= NULL);
do |

fgets (str_tmp, sizeof(str_tmp), f
} while (C# = str_tmp[0]) || C<

read s2 v */
i=0;
do {
p=strtok (str_tmp, ”, ") ;
table->s2y gaplj] = atof(p);
i =0;
do |
p=strtok (NULL, “,”);

p);
== str_tmp[0]));

table—)sZy_table[J][l] = atof (p) ;

=i+ 1;
} whlle(p 1= NULL) ;
i=ir
fgets(str_tmp, sizeof (str_tmp),
) w?ile (C# == str_tmp[0]) |] (<
do

fgets(str_tmp, sizeof(str_tmp), f

} white (C# == str_tmp[0]) || (<

read s3phase_h */
pent =0 ;
p=strtok (str_tmp, ”, ") ;
table->s3x_phase[p_ cnt] = atof(p);
do {

p=strtok (NULL, “,");

) .
1= str_tmp[0]));

p);
== str_tmp[0])) ;

table->s3x_phase[++p_cnt] = atof(p);

} while (p '= NULL);
do |
fgets (str_tmp, sizeof(str_tmp), f

)
] while (C# == str_tmp[0]) || ('<'p:=

read s3 h */

i=0;

do {
p=strtok (str_tmp, “, ") ;
table—>s3x _gap[j] = atof(p);
i =0;
do {
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257
258
259
260
261
262
263
264
265
266
267
268
269
270
2N
272
273
274
275
276
217
278
279
280
281
282
283
284
285
286
287
288
289
290

292
293
294
295
296
297
298
299
300

302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

/%

/%

/%

/¥

p=strtok (NULL,

table—>s3x
i = i+1;
} whlle (p 1=
J= g+
fgets(str _tmp,
} while (('#
do {
fgets (str_tmp,
} while ((# ==

JAERI-Tech 99-082

=y
_table[j][i] =

NULL) ;

sizeof (str_tmp),

atof (p) ;

)
str_tmp[0]) || ¢ <'p!: str_tmp[0])) ;

sizeof (str_tmp),

str_tmp[0]) || (<

read s3phase v */

p_cnt = 0;
p—strtok(str _tmp,

” oy

table—>s3y phase[p_cnt] = atof(p);

do {
p=strtok (NULL,

"

f )
== str_tmp[0])) :

table->s3y_phase[++p_cnt] = atof(p);
} while (p !'= NULL) :

do |
fgets (str tmp

sizeof (str_tmp),

fp) ;

} while (C# == str_tmp[0]) || (< = str_tmp[0])):

read s3_v */
j=0;
do {

p=strtok (str_tmp,”, ") :

i =0;
do {

p=strtok (NULL,

table~>s3y_gap[j] = atof(p);
0.

o ”)
’

table—>s3y_ table[J][l] = atof (p) ;

i =0+ t1;
} while (p =
i=itr
fgets (str_tmp,
} while ((C# =
do {
fgets(str_tmp,
} while (C#

read sdphase_h */
p_cnt = 0;
p= =strtok (str _tmp,
table->s4x_phase[
do {

p=strtok (NULL,

NULL) ;

sizeof (str_tmp),

)
str_tmp[0]) || C <’p!— str_tmp[0])):

sizeof (str_tmp),

fp) ;
str_tmp[0]) || (< == str_tmp[0])):

")
’

p_ cnt] = atof(p);

” ")
’ ’

table->s4x_phase[++p_cnt] = atof (p) :
} while (p != NULL);

do {
fgets(str_tmp,

sizeof (str_tmp),

)
} while (C# == str_tmp[0]) || C <’P__ str_tmp[0]))

read s4 h */
i =0;
do {

p=strtok (str_tmp,”,”) ;

table->s4x_gap[j] =

do { '

atof (p) ;

p=strtok (NULL, ~,");
table—>s4x_table[j][i] = atof(p);

=i+ 1;
] while (p 1=

NULL) ;
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322
323
324
325
326
327
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TSI B
fgets (str_tmp, sizeof (str_tmp),

fp);
} w?ile (C# == str_tmp[0]) || (< '= str_tmp[O]));
do

fgets(str_ tmp. sizeof (str_tmp), fp)

} while (C# == str_tmp[0]) || < == str _tmp[0])) ;

328 /* read sd4phase v */

329
330
331
332
333
334
335
336
337
338
339

pcnt = 0;

p—strtok(str tmp. ", ") ;
table—>s4y phase[p_ cnt] = atof (p);
do {

p=strtok (NULL, “,");
table->s4y phase[++p_cnt] = atof(p);

} while (p '= NULL);

fgets (str_tmp, sizeof (str_tmp), fp)

} while (C# = str_tmp[0]) || C< = str_tmp[0])) ;

340 /* read s4 v ¥/

341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358 }

i=0;
do |

p=strtok (str_tmp, *, ") ;

table >sdy gaplj] = atof(p);

i = 0;

do {
p=strtok (NULL, “,"):
table->sdy table[J][l] = atof (p);
i=i+1;

} while (p 1= NULL) ;

j=i*t

fgets(str_tmp, sizeof(str_tmp), f

)
} while (C# = str_tmp[0]) || (’(’p!I str_tmp[0]));
fclose (fp) ;

return O0;
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/* (@header_begin) *¥kkx

(C Function)

Name = em_id23_vac conv_get

Type = int
(Purpose)

read vacuum level

(Input)
di_data
(Output)

out->svoc (vacuum level)

(Return)

0 : ok

<0 : fail
(Physical unit)

Pa, V, A, mm,
(Relation)

(History)
Jul-17-1997
98- 1-8
98-10-14

sec

F.Funayama /iST created.
Hiramatsu revised
Hiramatsu updated

k** (@header _end)

24 #include “em_id23.h”

H N N N WK NN N K KK N

R A B

/

26 int em_id23_vac_conv_get (Em_data in, Em_data conv, Em svoc *out)

int di_data, data_tmp[3];

30 #ifdef EM_DEBUG PRINTF
printf (“Call func name is ¥ em_id23 vac_conv_get¥"¥n”);

31

32 #endif

33

34 /* get vacuum level */

35 em_data_get_int(in, 0, &di_data);

36

37 /* mantissa up 4 bit */

38 data_tmp[0] = (di_data >> 4) & 0x000f:
39

40 /* mantissa low 4 bit */

41 data_tmp[1] = di_data & 0x000f;

42

43 /* exponent */

44 data_tmp[2] = (di_data >> 8) & 0x000f:
45

46 /* prepare output */

47 em_data_clear (out) ;

48 sprintf (out—>svoc, “%d. %de—%dPa”,

49

50 return O;
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1 /% (@header_beg i n) ook koK ke ks ok Ak Ak o o sk e o ko o ok A ok ke s ok e ok ok ak ok ok ok ok ok sk ok ko sk sk ok ok ok ok ok
2 * (G Function) *
3 * Name = em_id23 vac_get *
4 % Type = int *
5 * (Purpose) *
6 * read vacuum level *
7 % (Input) *
8 * parameter (config. tbl) *
9 * (Output) *
10 * vacuum level *
11 *  (Return) *
12 * 0 1 ok *
13 * <0 : fail *
14 ¥ (Physical unit) *
15 * Pa, V, A, mm, sec *
16 * (Relation) *
17 * *
18 * (History) *
19 * Jul-17-1997 F.Funayama /iST created. *
20 * 98- 1-11 Hiramatsu revised *
21 * 98-10-14 Hiramatsu updated *
22 *kokd T o e e e (@header_end) *
23
24 #include “em_id23.h"
25

26 int em_id23_vac_get (Em data in, Em_data adr, Em_data *out)

28 int err, fd, loop_count = 1000;

29 int port num, di data;

30

31 #ifdef EM_DEBUG_PRINTF

32 printf ("Call func name is ¥ em_id23 vac_get¥ ¥n");
33 #endif

34

35 /* get file descriptor */
36 fd = em_get fd(adr) ;

38 /* read config. tbl */
39 err = em _data_get int(adr, EM_1D23 VAC GET PORT, &port num);

40 if (err <0 |

41 return EM_ID23 _VAC_GET_ERR_ADR_NOT_SET;
42 }

43

44 #ifndef EM_DEBUG_SIM
45 /* read vacuum level */

46 do {

47 err = dev di_get diport(fd, port _num, &di data);
48 if (err < 0)

49 return EM_ID23 VAC_GET_ERR;

50 }

51 loop_count—;

52 } while ((di_data & 0x1000) !'= 0 && 0 < loop_count) ;
53 #else
54 di_data = 0x1967;

55 #tendif

56

57 /* prepare output */

58 em_data_clear (out) ;

59 em_data put_int(out, 0, di_data);
60

61 return 0;

62 }
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/% (@header_beg in) Fkkkokkidkiiskkkdkkikkkdokkidkokkkkkikiikkkikkikkiihkkkikkk
* (C Function)

* Name = em_id23 vac_status get
* Type = int

* (Purpose)

* read device status

*  (Input)

* parameter (config. tbl)

*  (Output)

* out—>data[0].eint : status

* (Return)

* 0 1 ok

* <0 : fail

* (Physical unit)

* Pa, V, A, mm, sec

* (Relation)

*
*
*
*
*

(History)
Jul-11-1997 F. Funayama /iST created.
98- 1-11 Hiramatsu revised
98-10-14 Hiramatsu updated

*k¥k kokokkkkk K kokodokokokokok skok ks k ko (@header_end)

R A B B BE B B R R BE CBE CEE EE KB R

#include “em_id23. h”
int em_id23_vac_status get (Em_data in, Em data adr, Em_data *out)
int fd, dev_num, kind flg, err, di_data, status = 0 ;

#ifdef EM_DEBUG_PRINTF
printf(“Cal!l func name is ¥ em id23 _vac_status _get¥ '¥n"):
#endif

/% get file descriptor */
fd = em_get_ fd(adr) ;

/* read config. tbl */
err = em_data_get_int(adr, EM_ID23_VAC_STATUS_INPUT_PORT, &dev num) ;
if (err < 0)
| return EM_ID23_VAC_STATUS_GET_ERR ADR NOT SET;

err = em_data_get_int(adr, EM_ID23_VAC_STATUS KIND, &kind flg);
if (err < 0) {
return EM_ID23_VAC_STATUS_GET_ERR_ADR _NOT_SET;

#ifndef EM_DEBUG SIM
/* get status */
err = dev_di_get diport(fd, dev_num, &di data);
if (err < 0)
return EM_I1D23_VAC_STATUS_GET_ERR;

#else
status = 0x99;
#iendif

if (kind_flg == EM_ID23_VAC_STATUS KIND 1) {

status = di_data & Oxff;
} else if (kind_flg == EM_ID23_VAC_STATUS KIND 2) {

status = (di_data >> EM_ID23 VAC_STATUS SHIFT_NUM) & Oxff;
} else |

return EM_ID23_VAC_STATUS_GET_ERR KIND;
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65

66 /* prepare output */

67 em_data_clear (out) ;

68 em_data_put_int (out, 0, status);
69

70 return 0;

71}
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DRAM Log of Periodic Phase Movement
(phase-shift = 32.0 mm, hold-time = 200 msec,
and linear—scale latch period = 1000 microsec)

elapsed-time phase-shift movement start trigger-on | excitation
0 73.057449 32.0
1 73.072220 -32.028 o
2 73.088341 -32.028
3 73.096802 - 32027
4 73.112518 o -32.027
5 73.121056 -31.899 )
6 73.136673 ) -31.899
7 73.145226 | -31.151 !
8 73.161201 | ‘ -31.151
9 73.169678 | -29.834
10 73.185371 - -20.834
11 73.193855 |  -28.132
12 73.209442 R -28.132
13 73.217979 -26.054
14 73.233803 -26.054
15 73.242363 23544
16 73.257980 - -23.544
17 73.266510 -20.660
18 73.282219 -20.660
19 73.290749 -17.397
20 73.306404 N - -17.397 |
21 73.314949 -13.707
22 73.330658 -13.707
23 73.339119 .9.645 o
24 73.354843 ' - -0.645
25| 73363373 5149 | B
26|  73.378960 -5.149
27 73.387413 -0.282
28 73.403152 ) 7 B -0.282
29 73.411606 4846 -
30| 73427238 ) ] 4.846
31 73435883 9519
32 73.451630 D 9.519
33 73.460152 13.624 - .
34 73.475800 | . 13.624
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elapsed-time phase-shift movement start trigger—on I excitation
35|  73.484276 |  17.251 i ;

36 73.499908 | L 17251 |
37 73.508469 |  20.479 B L
38 73.524239 - | 20.479
39 73.532890 2332, ‘

40 73.548553 I 23.322
41 73.557030 25749 | B R

42 73.572807 R T 25749
43 73.581284 27.793 | - e
44 73.596947 ) 27.793
45 73.605522 29 486 o |
46 73.621262 ' 29.486
47 73.629730 30.714 B i

48 73.645538 | 30.714
49 73654015 |  31.589

50 73.669632 - 31.589
51 73.678185 32085,

52 73.693924 - ] 32.085
53 73.702484 32.209 I

54 73.718132 32.209
55 73.911026 32.0

56|  74.120865 320

57 74.135078 32.068
58 74150902 | 32.068
59 74.159370 32066 | 1
60 74.175079 S 32.066
61 74.183571 31.885 -
62 74.199181 | 31885
63 74.207718 31.125 B
64 74.223457 ] ] 31.125 |
65 74.231934 29.873 - -
66 74.247581 | 29873
67 74.256119 28.212 ]
68 74.271858 ) B 28.212
69 74.280380 26.144 L

70 74.296043 L 26.144

71} 74304520 23656 B
72 74320221 23.656
73 74.328682 20.781 B | -
74 74.344444 20.781 |
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elapsed-time phase-shift movement start trigger-on | excitation
75 74.352989 17.517 ] ]
76 74.368591 | o 17517 |
77| 74377060 | 13876 . o
78] 74392822 | 13.876
79 74.401283 9.821 -
80 74.416916 _9.821
81 74.425484 5.347
82 74.441299 i _ 5.347
83 74.449760 0.438
84 74.465469 i 0.438
85 74473946 |  -4.685 -
86 74489555 | -4.685
87|  74.498093 -9.357
88 74.513847 -9.357
go| 74522400 -13.491
90 74.538132 -13.491
91 74.546646 -17.155 o
92 74562393 | _-17.185
93 74.570923 -20.384 ) i
94 74.586563 . B -20.384
95 74.595116 |  -23.239
% 74.610847 -23.239
97 74.619324 -25.684
g8 74.635132 -25.684
99 74.643616 -27.731 ]
100 74.659203 | 27731
101 74.667740 -29.399 L
102 74.683472 -29.399
103 74.691940 -30.683 |
104 74.707573 . ~-30.683 |
105 74.716110 -31.570 B
| 106 74.731827 -31.570
107 74.740356 -32.073 B
108 74.755997 - -32.073
109 74.764481 -32213 I
110  74.780182 I R -32.213
| 111]  74.788658 -32.211 )
112 74.804398 -32.211
113 74.812958 -32.194 o
114 74.828568 -32.194
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elapsed—time phase-shift movement start trigger-on | excitation
118 74.837051 -32.164 | ]
116 74.852814 I -32.164
117 74.861275 -32.143 |
118 74.876915 e -32.143
119 74.885483 -32.124 o
120 74901199 | B -32.124
121 74909660 -32.100 o
22| 7ao2s385 | -32.100
123 74.961037 - -32.0
124 75.171455 o -32.0
| 125 75.185715 -32.074 B
126 75.201561 | -32.074
127 75.210091 -32.075 B . ]
128 75.225731 - - -32.075
129 75.234215 -31.886 B
130 75.249832 1. -31.886
- 131 75.258369 -31.160 N
132 ~ 75.274094 - -31.160
133 75.282654 -29.913
134 76298264, -29.913
135 75.306740 | -28.233 )
136 75.322449 7  -28.233
137 75.330971 -26.158 ]
138 75.346603 - - -26.158 |
| 139 75.355400 -23.664
140 75.371147 -23.664
141 ] - 75.379608 -20.763 B
142 75.395317 B i -20.763
143 75.403786 -17.508 B
144 75.419380 . B -17.508
145 75.427940 -13.847 - .
146 75.443741 | o | -13.847 |
147 75.452286 -9.766 B N
148 75.467934 9766
149 75476456 | = -5.287 -
150 75.492172 | ] B -5.287 |
151 75.500702 | ~-0.408 ~ 0 S
152 75.516350 - -0.408
| 153 75.524910 4.751 -
164 75.540695 4.751
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elapsed-time phase-shift movement start trigger-on | excitation

1585 75.549171 ) 9.422 | R
156 75.564911 . 9.422
157 75.673456 13618
168 75.589058 . 13.618
159 75.597534 17.173
160 75.613281 17.173
161 75.621750 20.403

| 162 75.637489 B 20.403
163 75.646019 23.251
164 75.661743 23.251
165 75.670288 25.672
166 75.685936 25.672
167 75.694412 27.723
168 75.710136 27.723
169 75.718605 29.400
170 75734352 29.400
171 75.742897 30.679
172 756.758530 30.679
173 75.767006 31.566
174 75.782768 31.566
175 75.791237 32.067
176 75.806885 32.067
177 75.815453 32.199

| 178 75831268 | 32.199
179 76.031113 - 320
180 76.240860 32.0 1
181 76.255074 32.063 o
182 76.270889 32.063
183 76.279350 32.062
184 76.295074 32.062
185 76.303574 31.878
186 76.319183 31.878
187 76.327721 31.119
188 76.343468 31.119
189 76.351936 29.866
190 76.367577 29.866
191 76.376106 28.203

- 192)] 76.391853 28.203
193 76.400383{%””7 26143 | - I
194 76.416023 26.143
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elapsed-time phase—shift movement start trigger-on | excitation
195 76.424484 | 23.661 ]
196 76.440262 R B 23.661
197 76.448746 20.773 L
198 76464486 | 20.773
199 76.473030 |  17.517
200 76.488663 | 17.517
201 76.497124 13.861
202 76.512894 | 13.861
203 76.521362 9.806 i
204 76.537086 - B 9.806
~205] " 76545654 5.307 i
206 76.561394 7 ) 5.307
207 76.569847 0.419 ) o
208 76.585564 ~0.419
209 76.594048 -4.721 a
210 76.609665 4.721 |
21 76.618210 -9.384 B
212 76.634048 o -9.384
213 76.642601 -13.539 )
214 76.658218 -13.539
215 76.666687 -17.167 | )
216 76.682426 -17.167
217 76.690948 -20.402 N -
218 76706566 | 2 1 -20.402 |
219 76.715111 -23.253 . |
220 76.730812 o -23.2583
221 76.739288 -25.683
222 76.754897 - -25.683
| 223} 76.763550 -27.725
224 76.779137 - -27.725
| 225 76.787613 -20398 |
| 226 76.803337 o -29.398
227 76.811813 -30.683
228 _76.827446 ) | -30683
229 76.836067 -31%66, 0 B
230 76.851799 - -31.566
23 76.860329 -32.081 ]
232 76.875969 | -32.081
233 76.884445 - -32.211
234 76.900146 -32.211
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elapsed-time phase-shift movement start trigger-on | excitation
235 77.081032 -320
236 77.291443 | -32.0
237 77.305710 |  -32.069 _
238 77.321548 | ) -32.069
239 77.330078 32089
240 77.345711 | 1 -32.069
241 77.354347 -31.887
242 77.369995 | -31.887
243 77.378555 |  -31.143
244|  77.304205 -31.143
245 77.402840 -29.888 B
246 77.418442 B -29.888
247 77.426910 -28.212
248 77.442726 -28.212
249 77.451218 -26.123
250 77.466866 - -26.123
251 77475441 | -23630
252 77.491158 -23.630
253 77.499619 -20.756 |
254 77.515335 -20.756
| 255 77.523819 -17.502 B
256 77.539528 B -17.502
257 77.548065 -13.810 |
258 77.563812 ) -13.810
259 77.572365 9741
260 77.588005 | -9.741
261 77.596519 -5.266 ]
262  77.612251 -5.266 |
263 77.620781 -0.376 -
264 77636528 | -0.376
265 77645065 |  4.799 ]
266 77.660759 | 4799
267 77.669220 9.448 B
268 77.684952 ) 9.448
269 77.693489 13.563 ]
270 77.709084 - 13.563
271 77.717552 17.185 ) .
272 77.733276 - 17.185
273 77.741753 20415
274 77.757401 20.415
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elapsed-time phase-shift movement start trigger-on | excitation
275 77.765945 23.250
276 77.781685 | ) 23.250
277 77.790222 25684 -
278 77.805862 | - 25.684
279 77.814339 | 27.774 o
280 77829979 | - 27.774
281 77.838615 29408 ]
282 77.854378 29.408
283 77862938 30686 | | )
284 77.878571 - 30.686
285 77.887047 31.585 |
| 286 77.902809 31.585
| 287 77.911285 32.081 B
288 ) 77.926926 o 32.081
289 77.935501 32214
290 77951225 | 32.214
291 78.151016 32.0
292 78.360855 - 32.0
293 78.375069 32.065
294 78.390884 32.065
295 78.399353 32062 |
296 78.415062 ) 32.062
297 ~ 78.423576 31.881
| 28| 78430278 31.881
299 78.447830 B 31.119
300 78.463585 ] - 31.119
301 78.472130 ~ 29.860 o
302 78.487785 o 29.860
303 78.496330 28.195 |
304 78.512093 ) ~28.195 |
| 305 78.520622 126.125 -
306 78.536377 o 26.125
307 | 78.544922 23610
308 78.560661 - 23.610
309 78.569130 20729 |
310 78.584885 o 1 20.729
311 78.593422 | 17.471 - -
| 312 78.609039 ) 17.471
313 78.617516 | 13.804 - o
314 78.633354 13.804
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elapsed-time phase-shift movement start trigger—on | excitation

315 78.641815 9.726 L o
316 78.657448 o 9.726
317 78.665970 5.242 L
318 78.681702 5.242
319 78.690231 0.369
320 78.705841 0.369
321 78.714310 -4.800
322 78.729927 -4.800
323 78.738472 -9.418
324 78.754227 -9.418
325 78.762779 -13.554

| 326 78778397 | -13.554
327 78.786865 17175 |
328 78.802589 ) -17.175
329 78.811096 -20.415 B - -
330 78.826736 -20.415
331 78.835373 -23.270
332 78.851089 -23.270
333 78.859550 -25.684

| 334 78.875298 -25.684
335 78.883774 -27.735
336 78.899376 ] -27.735
337 78.907921 -29.408 |
338 78.923645 N | -29.408
339 78.932182 -30.689 ]
340 78.947815 -30.689
341 78.956352 -31.580

342 78.972076 -31.580

| 343 ~ 78.980629 -32.080
344 78.996246 -32.080
345 79.004784 -32.203

346  79.020493 -32.203

| 3471  79.028954 -32.200 L

| s8] 7e0aa777| -32.200
349|  79.053314 | -32.182
350 79.068893 1 -32.182
351 79.077362 -32.162 | B
352 )  79.093079 B -32.162
353 79.101532 -32.135 B o
354 79.117165 | -32.135
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Appendix M: Ladder Program for Dynamic Measurement of Gap—distance,
Upper-phase and Lower—phase

NN
NN
~~
~~
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN\
NN
NN\
~ N
~~
NN
~N o~
~~
~~
~~
NN
~~
NN
~~
~~
NN
NN
NN

FHE—TarFAERY—AMS

1D23 Mecasurement of Gap and PhasCanon BJC-43Ca

99/09/03 13:21:24

KiTF v 5 b4 :  PROGRAM

avI4x"T av-vav g : SP25
2—HFarg
K70 v24 : INITIAL XY GET TRIGGER

INPUTO1 INPUTO2 INPUTO3

NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
~ N
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN\
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
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KITF v Y F L4 : Progras

(0001)

(0002)

00001

(0003)

(0004)

(0005)

(0006)

00010

(0007)

(0008)

(0009)

(0010)

00019

(0011)

0012)

(0013)

(0014)

(0015)

(0016)

(0017)

00034

(0018)

(0019)

**% initialize

JAERI-Tech 99-082

a2 4% : INITIAL Bt : 99/09/03 13:21:24
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M0035 J i ' I 'l
- { BSET 0] B10001 2048

,[ BSET | o] 312049] 20481

; BSET | o] 314097! 9041

L I. MOV l 0] Dooml

M0035 I 1 l I L
} { BSET o | B15001 2048

! BSET ] oy m7o49| :z_ofa_gJ

l BSET I o’ 319097‘ 904L

Lo - ql MoV ﬂ,_ VDQQQAZJ

M0035 I l [ ‘[ l
} {_BSET 0 | B2000t 2048
,I BSET J o[ 3220494 20481

— ! BSET l ol 524097l 9041

! BSET l _ g| szsomI 2048 L

— e J BSET [ 01 B27049 20481

.[ BSET_J 0 ‘_._829097’ 904 L

- - AJ)Y,, l ,0| ..D0003

M0035 ’ - ‘ I [ l
b {_PMOV 0] 100001 16

— l. PMOV l o! IOOO?II 161

! PMOV I 0‘ 100041! IGL
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iy S v 7 L4 Progras PAREE 0 | Aft : 99/09/03 13:21:24 R

(0001)
* input encoder signals

(0002) | M0033 l l l - J
00001 }— FH— --{_BMOV__ | X00301 [ 100301 1

(0003) ’ l AL AAJ
I o BMOV | X00201 { 100201 1
(0004) L, ’ l o
- BMOV X00501 | 100501 1

k¢

FEIT a7 L4 : Program 7w 2% GET HfF : 99/09/03 13:21:24 =
(0001)
- GPIB GET ------————-
1\
(0002) | X00412 | l
00001 § - |} - | BSET
t
(0003) [ 1
{ BSET
¢ ) t
0004
- — 4J7 BSET I
(0005)
RITS 1Y 7 L% : Progras ~“u v 2 4% : TRIGGER Hf : 99/09/03 13:21:24 AL
(0001)

**% external trigger

0002)| Moo036 r
00001 |— - - DIFD 100091J

R 1
(0003) (’ I
00003 DOOO1

1 RST !QQ444L
(0004)

! MOY I 0’ DOOOll

. LWMOV, l 0 D0002
(0006) ’ e
00010 {700003 ] > j 5000 l . 444[ MOV l 0 00003

(0005) [ ‘
00008 D0002 |
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FITS s 7 L% : Progras

(0001)

(0002)

00001

(0003)

(0004)

(0005)

(0006)

(0007)

00018

(0008)

00020

(0009)

(0010)

(0011)

(0012)

(0013)

(0014)

(0015)

(0016)

00045

(0017)

(0018)

7ua v 24 : INPUTOL Bt : 99/09/03 13:21:25

**% Initial Data Storage **#
. i)
M0033
—H-~-l D0101 l = ‘ 11~—i BSET | ol moooxl 20481
t
———l_ssm ] oT 312049[ 2048 l
1
—Lgs_m I 0 ] 814097' 904 l
j Dowll = 1 2! uov | Doxsol DOOlll
/1\
-——Uov ! ol 000051
N N T l
s [ D0130 = 100001 - 12
MO‘lma fnoom l = —l 001301._.,, / | 100]4
1
l D0013 ! = l 0 H D0015 | >= 1 9“ INC J nooosL
/I\
‘ DOOISl >= ‘ 9H DO015 = I oH DEC I Dooosl
i)
j D0013l < l 00015,| !_Mov [ noma’ 000151
! D0050 l = l DOOOSI * [ 10001
[ D0060 I = J 00130‘ - T D0O11
J. D0006 = , Dooeol ' l 000501
**%x Store Data *** 1
1 _
100091 l l l L
— | MOV D000} Vo1
- Vo1
&)v ‘ DOOOSI mooml
/1\
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(0019)

(0020)
00052

(0021)
00054

(0022)

(0023)
00060

(0024)

(0025)
00066

(0026)

(0027)
00072

(0028)

(0029)
00078

(0030)

(0031)
00084

(0032)

(0033)
00090

(0034)

(0035)
00096

(0036)

(0037)
00102

(0038)
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***x Convert Gray Code to Binary Code #*%x*
100310 100010
k —
100309 10001 100009
- i) o O
100309 100010
100308 100009 100008
- -
100308 100009
]
100307 100008 100007
I, -
100307 100008
100306 100007 100006
|- N H_ - -
100306 100007
100305 100006 100005
i -
100305 100006
100304 100005 100004
I %; 7
100304 100005
100303 100004 100003
- ——
100303 100004
100302 100003 100002
| O
100302 100003
o ]
100301 100002 100001
|
100301 100002
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E{ITTa ¥ 754 : Program

(0001)

(0002)

00001

(0003)

(0004)

(0005)

(0006)

(0007)

00018

(0008)

00020

(0009)

(0010)

0011)

(0012)

(0013)

(0014)

(0015)

(0016)

00045

(0017}

(0018)
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Zua 2% : INPUTO2 Aff : 99/09/03 13:21:25

*** Initial Data Storage ***
k)
M0033
——4Hl D0102 l = l 1 L——f —————I BSET J ol msoox[ 20481
i) .
—[ BSET ] oI Bl7049l 2048L
i) I
—l BSET l o] a19097] 9041
1 A
l D0102 l = I 21 J;uov | DOMOI 000211
T
‘%ov l 0] D0007 l
P R P B
f {_D0140 = 100021 - 12
Coma | = 1 o] 7 | oo
F { D0023 = o140 | ./ 100
1
-' D0023 l = l 0 u D0025 i >= | 9H INC ' DOOO‘Il
/I\
l D0023 , >= l 9u D0025 l = l ou DEC ’ 000071
l 00023] < ‘ 00025.[ uov I noozal 000251
l D0070 l = l D0007] * ’ 10001
! D0080 I = l 00140] - 1 noozxL
l D0008 l = I DOOSOI + [ 000701
**% Store Data #** 1
(N
100091
— e — o Bov i Doooz[ V02
o V02
e e [_u_ov l DOOOGI B15001
) -
{__INC D0002 L
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(0019)
*%% Convert Gray Code to Binary Code *¥%

(0020) | 100210 100030
00052 +—4 F— - -

0021 | 100209 100030 100029
00054 p——YH—— .

(0022){ 100209 100030

(0023) | 100208 100029 100028
00060 |—3f -+ } - -

(0024) | Io0208 100029

(0025) | 100207 100028 100027
00066 | —4f——F——7—

(0026) | 100207 100028

(0027) | 100206 100027 100026
00072 —f—-—d }— - - (

(0028) | 100206 100027

0029) | 100205 100026 100025
00078 |—4F —}

(0030) | 100205 100026

(0031) | 100204 100025 100024
ooos4 —jF——F

(0032) | 100204 100025

(0033) | 100203 100024 100023
00090 |- pf———A 1 e e O

(0034) | 100203 100024

(0035) | 100202 100023 100022
00096 |-—4f—F - -

(0036) | 100202 100023

(0037) | 100201 100022 100021

00102 }-f———A 7 - - —(O—

(0038) | 100201 100022
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EIT S a7 L% : Program

Zwa vz 4% : INPUTO3 Bft : 99/09/03 13:21:25

(0001)
**% Initial Data Storage %%
1\
(0002)| M0033 J [ ‘ L J l ! L
00001 }— b——f DO103 | = 1 —l BSET | _ 0| B20001 2048
(A
(0003) ] [ I 1
b -oo{ BSET 0 | B25001 2048
T
(0004) [ l l | l
BSET _ 0| _B22049 2048 |
0
(0005) l l ]
,,,,,.,,,,__l BSET 0 | B27049 2048
1\
(0006) | ] l 1
—————‘ BSET 0| B24097 904
A
(0007) l I I [ Jl
- - BSET 0| B29097 904
| el -1 Laor | vous ot
D0103 = DA et (1) 4 D0150 D0031
i)
(0009) J
———l MOV | . © D0009 L
(0010) | M0033 1 J ’*" J ’ ( I
00024 }—}b—- | D0150 = 100041 - 12
(0011)| M0033 J 1 l , ‘
00026 |t { D0033 | _=_ | DO150 / 100
e 3 T
Looss | = [ oHmos| o [ ol e [ poons]
D0033 = 0 D0035 >= 9 INC D0009
)
oo | e | 1 nooss [ - | [ |
D0033 | >= 9 D0035 = 0 DEC D0009
e i\
(0014) JL I l I J T l l
00033 <> D0035 | {_MOV | D0033 D0035
(0015) J J [ - { "'[ '"""j
{ D0010 | = D0150 - D0031
(0016)
**%% Store Data ***
/]\
(0017) } 100091 I i ‘
00047 |—} - {_ MOV D0003 | Vo3
1 V03
(0018) I ‘ I
{_ MOV D0009 | B20001
1 Vo3
(0019) l ] l
- e MOV D0010 | B25001 {
(0020)
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0021)

(0022)
00056

(0023)
00058

(0024)

(0025)
00064

(0026)

(0027)
00070

(0028)

(0029)
00076

(0030}

(0031
00082

(0032)

(0033)
00088

(0034)

(0035)
00094

(0036)

(0037)
00100

(0038)

(0039)
00106

(0040)
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**x Convert Gray Code to Binary Code **x%

100510 100050

100509 100050 100049

100509 100050

L

100508 100049 100048
S % R

100508 100049

- ! ]

100507 100048 100047
T — O~

100507 100048

100506 100047 100046
i} - -

100506 100047

100505 100046 100045

100505 100046

100504 100045 100044
L

100504 100045

100503 100044 100043

100503 100044

100502 100043 100042

——— - —— ( —

100502 100043

100501 100042 100041

100501 100042
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Appendix N: BASIC Program to convert Gray Code (of Gap—distance,
Upper—phase and Lower—phase) output from Rotary—encoder
and then, to transfer to PC via GPIB (up to 4960 readings
for PLC FAM3 and 1426 readings for Digital Multimeter
Keithley—-2001)

save "genten. bas”, a
created 98-11-17 Hiramatsu
updated 98-12-28 Hiramatsu

purpose: Genten (send number 2 to FAM3)

80 CLS : ISET IFC : ISET REN

90 DIM MSG$ (16), SND1$(32), SND2$(32), SND3$(32)

100 SND1$ = CHR$ (&H2) + "05010WWRD00101, 01, 0002” + CHR$ (&H3)
110 SND2$ = CHR$ (&H2) + “05010WWRD00102, 01, 0002” + CHR$ (&H3)
120 SND3$ = CHRS (&H2) + ”05010WWRD00103, 01, 0002” + CHR$ (&H3)
130’

140 INPUT "Hit a key to send number 2 !'!”, A$

150 PRINT “Genten is OK (low-phase, upp-phase, gap) !!”

160 ’

170 PRINT @5; SND1$ " start readings

180 INPUT @5; MSG$ : PRINT MSG$

190 PRINT @5; SND2$ "start readings

200 INPUT @5; MSG$ : PRINT MSG$

210 PRINT @5; SND3$ "start readings

220 INPUT @5; MSG$ : PRINT MSGS$

230 '

240 STOP

250 END
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10’
20’
30°

40

50 ’
60 °
70°

80

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
010
520
530
540
550

90’
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save “b:¥test¥encoder¥enco0903. bas”, a
99-07-18 Hiramatsu created for ID23 tellem test
99-09-03 Hiramatsu adapted for 4 DMM

(1) read FAM3 for lower, upper, gap(4960 reading)

(2)read 4 DMM Keithley-2001, 32KB-memory (1300 reading)
(3) trigger source is external (100Hz, TTL, quadratic wave)
(4) latch-box is required for FAM3 and DMM

CLS 3 : CONSOLE , , 0 : SCREEN 3

DIM MSG$(300), SND$(32), SEND$(32)

DIM E1(4960), E2(4960), E3(4960), E4(4960), Eb5(4960)
DIM R1(4960), R2(4960), R3(4960), R4(4960)

DIM T1(4960), T2(4960), T3(4960), T4(4960)

DEF FNNTOS$ ( L,M ) = RIGHT$( STR$(L), M)

?ND$ = CHR$ (&H2) + “05010WRDB” > send STX + FAM3 (adr=5)

}SET IFC : ISET REN >clear interface, remote—enable
PRINT @11;”:syst:pres” “initialize DMM

PRINT @11;"*cls” "clear register and error queue
PRINT @11;”:volt:dc:nplc 0.017 >dcv meas, integration rate

PRINT @11;”:volt:dc:rang:auto on” ’auto-range(Volt)

PRINT @11;”:volt:dc:aver off” “disable filter

PRINT @11;”:arm:sour bus” "wait for bus trigger (GET)

PRINT @11;”:trig:sour ext” ’wait for external trigger

PRINT @11:;”:trac:egr full” > full storage mode

PRINT @11:”:form:elem read, time” ’read data and time-stamp

PRINT @11;”:trac:clear” " clear memory

PRINT @11;”:trac:feed calc” put calculated reading to memory
PRINT @11;”:trac:poin 1426” > number of reading

PRINT @11;”:init:cont off;:abor” ’disable continuous init of trigger
PRINT @11;”:syst:azer:stat off” "disable auto-zero

?RINT @11;”:init:cont on” “enable continuous init of trigger
PRINT @16;”:syst:pres” "initialize DMM

PRINT @16;"*cls” "clear register and error queue
PRINT @16;”:volt:dc:nplc 0.01” “decv meas, integration rate

PRINT @16;”:volt:dc:rang:auto on” ’auto-range(Volt)

PRINT @16;”:volt:dc:aver off” “disable filter

PRINT @16;”:arm: sour bus” "wait for bus trigger (GET)

PRINT @16;”:trig:sour ext” "wait for external trigger

PRINT @16;”:trac:egr full” > full storage mode

PRINT @16;”: form:elem read, time” ’read data and time—stamp

PRINT @16;”:trac:clear” " clear memory

PRINT @16:”:trac:feed calc” "put calculated reading to memory
PRINT @16;”:trac:poin 1426 " number of reading

PRINT @16;”:init:cont off;:abor” ’disable continuous init of trigger
PRINT @16;”:syst:azer:stat off” " disable auto-zero

PRINT @16;”:init:cont on” “enable continuous init of trigger
PRINT @21;”:syst:pres” “initialize DMM

PRINT @21;"*cls” "clear register and error queue
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560 PRINT @21;”:volt:dc:nplc 0.01” "dcv meas, integration rate

570 PRINT @21;”:volt:dc:rang:auto on” ’auto-range(Volt)

580 PRINT @21;”:volt:dc:aver off” "disable filter

590 PRINT @21:”:arm:sour bus” "wait for bus trigger (GET)

600 PRINT @21;”:trig:sour ext” "wait for external trigger

610 PRINT @21;”:trac:egr full” "’ full storage mode

620 PRINT @21:”:form:elem read, time” ’read data and time—stamp

630 PRINT @21;”:trac:clear” ’clear memory

640 PRINT @21;”:trac:feed calc” "put calculated reading to memory
650 PRINT @21;”:trac:poin 1426 "number of reading

660 PRINT @21;”:init:cont off;:abor” ’disable continuous init of trigger
670 PRINT @21:;”:syst:azer:stat off” " disable auto-zero

680 PRINT @21;”:init:cont on” enable continuous init of trigger
690 °

700 PRINT @26:”:syst:pres” “initialize DMM

710 PRINT @26; *cls” ’clear register and error queue
720 PRINT @26:" :volt:dc:nplc 0.01” ’dev meas, integration rate

730 PRINT @26;” :volt:dc:rang:auto on” ’auto—range(Volt)

740 PRINT @26;” :volt:dc:aver off” "disable filter

750 PRINT @26;” :arm:sour bus” ’wait for bus trigger (GET)

760 PRINT @26;”:trig:sour ext” "wait for external trigger

770 PRINT @26;” :trac:egr full” "full storage mode

780 PRINT @26;”:form:elem read, time” ’read data and time-stamp

790 PRINT @26;” :trac:clear” clear memory

800 PRINT @26;”:trac:feed calc” “put calculated reading to memory
810 PRINT @26;”:trac:poin 1426” number of reading

820 PRINT @26;”:init:cont off;:abor” ’disable continuous init of trigger
830 PRINT @26;” :syst:azer:stat off” " disable auto-zero

840 PRINT @26:”:init:cont on” "enable continuous init of trigger
850 °

860 '’’’ Start measurement '’’’

870’

880 LOCATE 0,1 : PRINT “present time= ”; TIME$ " present time
890 LOCATE 0,3 : INPUT “key—in start time HH:MM:SS="; QTIME$

900 IF TIME$ <> QTIME$ THEN GOTO 900 ELSE 910 "wait

910 LOCATE 0,5 : PRINT “started !'!! ", TIME$ "start all meas
920 FIL$ = MID$(TIMES, 1,2) + MID$(TIMES, 4,2) + MIDS$ (TIMES, 7, 2)

930’

940 PRINT @11;”:trac:feed:cont next” ’memory control mode

950 WBYTE &HS; "send GET to DMM(adr=11)

960 PRINT @16;”:trac:feed:cont next” ’memory control mode

970 WBYTE &HS; >send GET to DMM(adr=16)

980 PRINT @21;”:trac:feed:cont next” ’ memory control mode

990 WBYTE &HS; "send GET to DMM(adr=21)

1000 PRINT @26;”:trac:feed:cont next” ' memory control mode

1010 WBYTE &HS; >send GET to DMM(adr=26)

1020 WBYTE &H3F, &H20+5, &H8; send GET to FAM3(adr=5)

1030’

1040’7’’’ Wait to get reading '’’’

1050 °’

1060 S$=TIMES$ present time

1070 FOR I=1 TO 16 "wait for reading

1080 WHILE S$=TIME$

1090 LOCATE 0, 7: PRINT “reading ... 7 TIME$

1100 WEND
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1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410

1420

1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
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S$=TIME$
NEXT I
PRINT @11:”:init:cont off;:abor” ’disable continuous
PRINT @16:”:init:cont off;:abor” ’disable continuous
PRINT @21:”:init:cont off;:abor” ’disable continuous
?RINT @26:”:init:cont off;:abor” ’disable continuous

LR IR A | 313

Transfer data to PC
PRINT @11;”:trac:data?”
N=1:JP=1": WORK$ ="~
WBYTE &H3F, (64+11), (32);

"PC requests data to DMM

" UNL, talk&H40, 1isten&H20

init
init
init
init

of trigger
of trigger
of trigger
of trigger

D=0 D is 8bit-data

WHILE D <> &HA ’loop until line-feed
RBYTE; D "read 8bit by 8bit
IF D <> &H2C THEN WORK$ = WORK$ + CHR$(D) ’if differ to comma
IF D = &H2C AND JP = 1 THEN GOSUB #DTSTORE ’if equal to comma
R1(N) = RDG
IF D = &H2C AND JP = 2 THEN GOSUB *TMSTORE ’if equal to comma
TI(N-1) = TIM

WEND

}F D = &HA THEN T1(N) = VAL (WORKS)

PRINT @11;”:syst:pres” “initialize DMM

PRINT @16;”:trac:data?” "PC requests data to DMM

N=1:JP=1: WORK$ =7~

WBYTE &H3F, (64+16), (32) ; " UNL, talk&H40, 1isten&H20

D=0 "D is 8bit-data

WHILE D <> &HA "loop until line-feed
RBYTE; D "read 8bit by 8bit
IF D <> &H2C THEN WORK$ = WORK$ + CHR$(D) ' if differ to comma
IF D = &H2C AND JP = 1 THEN GOSUB *DTSTORE ’if equal to comma
R2(N) = RDG
IF D = &H2C AND JP = 2 THEN GOSUB *TMSTORE ’if equal to comma
T2(N-1) = TIM

WEND

IF D = &HA THEN T2(N) = VAL (WORKS)

PRINT @16;” :syst:pres” “initialize DMM

PRINT @21;”:trac:data?”
N=1:]JP=1": WORK$ = 7~

’PC requests data to DMM

WBYTE &H3F, (64+21), (32); " UNL, talk&H40, 1isten&H20

D=0 "D is 8bit-data

WHILE D <> &HA >loop until line-feed
RBYTE; D "read 8bit by 8bit
IF D <O &H2C THEN WORK$ = WORK$ + CHR$(D) ’if differ to comma
1F D = &H2C AND JP = 1 THEN GOSUB *DTSTORE *if equal to comma
R3(N) = RDG
IF D = &H2C AND JP = 2 THEN GOSUB *TMSTORE ’if equal to comma
T3(N-1) = TIM

WEND

IF D = &HA THEN T3 (N) = VAL (WORKS)
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1660 ’

1670 PRINT @21;”:syst:pres” “initialize DMM

1680 ’

1690 PRINT @26;”: trac:data?” "PC requests data to DMM

1700 N =1 : JP =1 : WORK$ = 7~

1710 WBYTE &H3F, (64+26), (32) ; "UNL, talk&40, 1 isten&H20

1720 D = 0 "D is 8bit-data

1730 WHILE D < &HA "loop until line-feed

1740 RBYTE; D "read 8bit by 8bit

1750 IF D <> &H2C THEN WORK$ = WORK$ + CHR$(D) ’if differ to comma
1760 [F D = &H2C AND JP = 1 THEN GOSUB *DTSTORE ’if equal to comma
1770 R4(N) = RDG

1780 IF D = &H2C AND JP = 2 THEN GOSUB *TMSTORE ’if equal to comma
1790 T4(N-1) = TIM

1800 WEND

1810 IF D = &HA THEN T4 (N) = VAL (WORKS$)

1820 °

1830 PRINT @26;” :syst:pres” ’initialize DMM

1840 °

1850 J =1

1860 FOR L=10001 TO 11426 STEP 62 "read lower(z)

1870 SEND$ = SND$ + FNNTOS$(L,5) + 7, 62”7 + CHR$ (&H3)

1880 PRINT @5;SEND$

1890 INPUT @5;MSG$

1900 GOSUB *RESPONSE1

1910 NEXT L

1920 °

1930 J =1

1940 FOR L=15001 TO 16426 STEP 62 "read upper (z)

1950 SEND$ = SND$ + FNNTOS$ (L, 5) + 7, 62" + CHRS$ (&H3)

1960 PRINT @5;SENDS$

1970 INPUT @5;MSG$

1980 GOSUB *RESPONSEZ2

1990 NEXT L

2000 ’

2010 J =1

2020 FOR L=20001 TO 21426 STEP 62 "read gap (number of rotat)
2030 SEND$ = SND$ + FNNTOS$(L,5) + 7,62” + CHR$ (&l3)

2040 PRINT @5;SEND$

2050 INPUT @5;MSG$

2060 GOSUB *RESPONSE3

2070 NEXT L

2080 °’

2090 J =1

2100 FOR L=25001 TO 26426 STEP 62 "read gap(inside 1 rotat)
2110 SEND$ = SND$ + FNNTOS$(L,5) + 7, 62” + CHR$ (&H3)

2120 PRINT @5;SEND$

2130 INPUT @5;MSG$

2140 (GOSUB *RESPONSE4

2150 NEXT L

2160’

2170 FOR K=1 TO 1426 " (rotation*pitch)+(inside 1 rotat)
2180 E3(K) = 304.565 + E4(K) + E5(K) "obtain gap distance
2190 NEXT K

2200

)
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2210
2220
2230
2240
2250
2260
2270
2280
2290
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’ Store data
KEKKA$ = “B:¥TESTY¥KEKKAY” + FIL$ +
OPEN KEKKA$ FOR OUTPUT AS #1

WRITE #1, FIL$

FOR N=1 TO 1426
PRINT N,
PRINT USING “#ut#. H#it, #8H#4. #4, #

99-082

”

.dat”

B, #, SHUS, B8, HEHH HE HEHE. 88, #H88. #

U, ) HH g4 HEE 88 saan 87 TI(N), T2(N), T3S(N), T4(N), RI(N), R2(N), R3(N),
R4(N), EL(N), E2(N), E3(N)

2300 WRITE #1,N, TL(N), T2(N), T3(N), T
(N), E3(N)

2310 PSET(N * 639 / 1364, 200 - 5 *
2320 PSET(N * 639 / 1364, 200 - 5 *
2330 PSET(N * 639 / 1364, 200 - 5 *
2340 PSET(N % 639 / 1364, 200 - 5 *
2350 PSET(N * 639 / 1364, 200), 7
2360 PSET(N * 639 / 1364, 300 + 3 *
2370 PSET(N * 639 / 1364, 110 + 3 *
2380 PSET(N * 639 / 1364, 255 - .85
2390 NEXT N

2400 ’

2410 K$=INPUT$ (1)

2420 CLOSE #1 : PRINT “normal end; file
2430 STOP

2440 °

2450 *DTSTORE

2460 RDG = VAL (WORK$)

2470 D=0:JP=2: WORK$ = 7~
2480 RETURN

2490 °

2500 *TMSTORE

2510 TIM = VAL (WORKS$)

2520 D=0:JP=1:N=N+1:W
2530 RETURN

2540 °

2550 *RESPONSE1

2560 FOR T1=1 TO 248 STEP 4

2570 A$ = MID$S(MSGS , 1 + 7, 4)
2580 B = VAL("&H” + A$)

2590 E1()) = - 62.11 + B * (.01)
2600 J=7]+1: NEXT I

2610 RETURN

2620 ’

2630 *RESPONSE2

2640 FOR 1=1 TO 248 STEP 4

2650 A$ = MID$S(MSG$ , T +7, 4)
2660 B = VAL("&H” + A$)

2670 E2(]) = - 59.56 - B = (.01)
2680 J=J]+1:NEXT I

2690 RETURN

2700 °

2710 *RESPONSE3

2720 FOR I=1 TO 248 STEP 4

— 238

4(N), RI(N),R2(N), R3(N), R4 (N), EL (N), E2

RI(N)), 1 " long-x (marine-blue)
R2(N)), 3 " long-y(violet)
R3(N)), 5 ’Bx (light-blue)
R4(N)), 7 ’ By (white)
" zero(white)

EI(N)), 2 " lower (red)

E2(N)), 4 " upper (green)

* E3(N)), 5 ’'gap(light-blue)
closed !!”
ORK$ = 7”7

"read 62 data (=248 Byte)

"sum 7 Byte to skip STX05010K
"convert Hexa to Decimal

" lower position(z)

’read 62 data(=248 Byte)

“sum 7 Byte to skip STX05010K
" convert Hexa to Decimal

" upper position(z)

"read 62 data(=248 Byte)
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2730 A$ = MID$S(MSG$ , 1 +7, 4) ’sum 7 Byte to skip STX05010K
2740 B = VAL("&H” + A$) "convert Hexa to Decimal

2750 E4()) =B * (. 1) " gap(rotation * pitch)

2760 J=J+1 : NEXT I

2770 RETURN

2780 °

2790 *RESPONSE4

2800 FOR [=1 TO 248 STEP 4 "read 62 data(=248 Byte)

2810 A$ = MIDS(MSGS , T+ 7, 4) "sum 7 Byte to skip STX05010K
2820 B = VAL("&H” + A$) " convert lexa to Decimal

2830 E5(J) = B x (.0001) "gap(inside 1 rotation)

2840 J=J+1 :NEXT1

2850 RETURN

2860 ’

2870 END
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Appendix O: Test sheet for EM and EMA (tellem%)

{Instructions for the test>

(a)
(b)
(c)
(d)

(e)

test place : Storage Ring Maintenance Corridor, C-23 Area.

host name : id23rt (HP9000/743rt, HP-RT version 2.21)

login name : blcntl

test directory:

/prj/bin/id23rt/test/tellem* (EM)
/test/ema_rt* (EMA)
/test/config. tbl (Device configuration table)
/test/bl_id23 dummy. tbl (This is dummy table
used to check the reading of “correction table”)

home directory:
/home/bl/blcntl/bl_id23_steerO. tbl
(This is actual correction table for 10 steering magnets)
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Test sheet for ID23-tellem

7AMR - -

7TAMRYE :
EEEORM (id23rt) : /HP-RT. srfs01/prj/bin/id23rt/test/tel lomk
I a b—# (bisyamon) : /hprt/users/yoichi/tellem sim*

B OB:ECER (A) A7 -2 XR) iR
BATEE (B) #IEEBRA ORI T — 7 (4 I —1{f)

FEE : ¥r o7 LMo “put/.../initial” & “put/.../preset” Rt
VME—PLC—8835/ OERT = v 7 IHICRBR T 2)

SVOC command Reply BEER
%get/bl_i1d23 _gap rot/position mm mm
%get/bl_id23_phase upper_rot/position mm mm
%get/bl_id23_phase lower rot/position mm mm
%get/bl _id23 gap/position mm mm
%get/bl_1d23_phase/position mm
%get/bl_id23 phase upper/position mm mm
%get/bl_id23 phase lower/position mm mm
%get/bl_id23 gap/status (HAHEEA)
%get/bl_id23_phase/status (ATEELA)
%get/bl_id23_phase_trigger r/status (BATEEIA)

%get/bl_id23 phase_trigger 1/status (BATEEA)
%get/bl id23 rfbpm/status (HALEFLA)
%get/bl id23 ivg 1/status (FATEELA)
%get/bl_id23 ivg 2/status (BALEELA)
%get/bl_1d23 sip/status (BATEELA)
%get/bl_id23 Imt gap/status (HATEHA)
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%get/bl id23_lmt_phase/status
%get/bl id23 Imt_emergency/status
%get/bl _1d23 _rfbpm_intlk/status
%get/bl_1d23_lc_h/status
%get/bl_id23 lc_v/status
%get/bl _1d23 st h 1/status
%get/bl id23 st h 2/status
%get/bl 1d23 st _h_3/status
%get/bl id23 st h 4/status
%get/bl 1d23 st _v_1/status
%get/bl id23 st_v_2/status
%get/bl id23 st v 3/status
%get/bl_id23 st v _4/status

%get/bl id23 lc_h/current

%get/bl 1d23 st_h l/current
%get/bl id23 st _h 2/current
%get/bl id23 st _h_3/current
%get/bl id23 st_h_4/current
%get/bl 1d23 lc_v/current

%get/bl id23 st v_1/current
%get/bl id23 st v 2/current
%get/bl _id23 st_v_3/current
%get/bl id23 st_v_4/current

(TEEA)

(BATEELA)

(R ELA)

(TEEEA)

(HATEEA)

(A EBA)

(BATEEA)

(ATEEHA)

(TEEA)

(BEEA)

(TEEA)

(AHEEA)

(BAHEEA)

T EZN

> = e e = = =

= i |l > i I = > = |

(5~—VYDawy FEETLTRE, ZIRKRHIL)

%get/bl 1d23_lc_dac_h/current

%get/bl 1d23 st _dac_h 1/current
%get/bl id23 st_dac_h 2/current
%get/bl id23 st dac_h_3/current
%get/bl id23 st dac_h_4/current
%get/bl 1d23 lc_dac_v/current

%get/bl id23 st_dac_v_1/current

: JE N

> = = = = = >

e o e P e

— 242 —




JAERI-Tech 99-082

%get/bl_id23 st dac _v_2/current
%get/bl_i1d23_st dac_v_3/current
%get/bl_id23 st _dac v_4/current

%get/bl_id23 rfbpm_1 x/voltage
%get/bl _1d23 rfbpm 1 y/voltage
%get/bl_id23 rfbpm 2 x/voltage
%get/bl_1d23 rfbpm 2_y/voltage
%get/bl_id23 rfbpm 3 x/voltage
%get/bl_id23_rfbpm 3_y/voltage
%get/bl_id23 r{bpm 4 _x/voltage
%get/bl_id23_rfbpm 4 y/voltage

%get/bl_id23 rfbpm_|_x/position
%get/bl_1d23 rfbpm 1 y/position
%get/bl_id23 rfbpm 2 x/position
%get/bl_id23 rfbpm 2 _y/position
%get/bl_id23 rfbpm 3 x/position
%get/bl_id23_rfbpm 3 y/position
%get/bl_id23 rfbpm 4 x/position
%get/bl_i1d23_rfbpm 4 y/position

%get/bl_id23 ivg 1/pressure
%get/bl_id23 ivg 2/pressure

%put/bl_1d23 lc_h/on
%put/bl_id23 lc_h/off
%put/bl_id23 st _h 1/on
%put/bl_id23 st h_1/off
%put/bl_id23 st h 2/on
%put/bl_id23 st h 2/off
%put/bl_id23 st _h 3/on
%put/bl id23 st h 3/off

< = = e = e = <

AL BEERE

< = = e | | | =T

< < |l |l | | |« |

Pa

BEER
Pa

Pa

Pa

m CHERR T D

B THERE S D

AR E CHERR T D

i CHRET D

B CHRT D

R TR D

M CRERET D

BwE CHEEIS D
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%put/bl_1d23 st _h 4/on A CHERD
%put/bl_1d23 st _h 4/off A& CHEER D
%put/bl_id23 lc_v/on A CHERR TZ;)
%put/bl_id23 lc_v/off i CHER T
%put/bl id23 st v _I/on A CRERS Y ZD
%put/bl id23 st _v_1/off M CHERR T D
%put/bl id23 st _v_2/on | B CRESR T D
%put/bl_id23 st _v_2/off A CHERR T D
%put/bl_id23_st v _3/on A CREFE T D
%put/bl_id23_st_v_3/off B CHER T D
%put/bl_id23 st v_4/on B CHR TS
%put/bl 1d23 st v_4/off B CHRRT S
%put/bl_id23 lc_table/dummy. tbl (FTEEB)

LT ® 417 TiX, gap=300. Omm, phase=0.0mm TEITL. BERTRCTEHNLRNILZ
BRTH L,

%put/bl 1d23_gap/34. Omm (for check)

%put/bl_id23 phase/124. Omm (for check)

%put/bl_1d23 phase_upper/62.0mm (for check)

%put/bl_id23 phase lower/-62.0mm (for check)

B EE R

%put/bl_id23_gap/300. Omm mm mm
%put/bl_id23 phase/0. Omm mm mm
%put/bl id23 phase_upper/10. Omm mm mm
%put/bl_1d23 phase lower/-10. Omm mm mm
%put/bl_id23 phase brake/on (VME-LED THERR)
%put/bl_1d23 phase brake/off (VME-LED THESR
%put/bl_id23 phase trigger_r/on (VME-LED THEER)
%put/bl_id23_phase trigger 1/off (VME-LED THERR
%put/bl id23 phase_trigger r/on (VME-LED CHEzR)
%put/bl_id23 phase trigger 1/off (VME-LED THEZRR

— 244 —



%set/bl_id23 lc_h/15.0A
%set/bl_1d23_lc_h/-15.0A
%set/bl_id23_st_h 1/15.0A
%set/bl id23 st_h_1/-15.0A
%set/bl _id23 st h 2/15.0A
%set/bl_1d23 st h 2/-15. 0A
%set/bl_id23_st_h 3/15.0A
%set/bl_id23_st_h 3/-15. 0A
%set/bl_id23 st_h 4/15.0A
%set/bl_id23_st_h 4/-15. 0A
%set/bl _id23 lc_v/15.0A
%set/bl 1d23 lc_v/-15. 0A
%set/bl_id23 st v_1/15.0A
%set/bl_id23_st v _1/-15. 0A
%set/bl_id23 st _v_2/15. 0A
%set/bl_id23 st v 2/-15.0A
%set/bl_id23 st v _3/15.0A
%set/bl_id23_st_v_3/-15. 0A
%set/bl_id23 st v 4/15.0A
%set/bl_id23_st v_4/-15. 0A

(2= )

(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for
(for

JAERI-Tech 99-082

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

check)

%set/bl id23 lc_h/1.0A
%set/bl id23 st_h_1/2.0A
%set/bl _id23 st h_2/3. 0A
%sct/bl_id23 st _h 3/4. 0A
%set/bl id23 st _h 4/5.0A
%set/bl id23 lc v/-1.0A
%set/bl_id23 st _v_1/-2.0A
%set/bl_id23 st v _2/-3.0A
%sct/bl _id23 st v 3/-4.0A
%set/bl _id23 st _v_4/-5.0A
%put/bl_id23 st/exec

(2R—=T~KED)
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U TF2EFT A% D, RN TIREALS v FOPRRTEZ—BIZT L, failure ZHH
LTHRLZE,

%put/bl_1d23_lc_h/reset (MR RT T reset MERR)
%put/bl id23_st h 1/reset (M HE R T reset #ER
%put/bl _1d23 st _h 2/reset (BEEF /R T reset FER
%put/bl _id23 st _h 3/reset (B HEF TR T reset FER
%put/bl_id23 st _h _4/reset (BB HE R T reset FER
%put/bl_id23 lc_v/reset (MBHEFRN T reset HEFR)
%put/bl_id23 st_v_l1/reset (BB HEF T reset FERR
%put/bl_id23_st_v_2/reset (BT reset FERR)
%put/bl id23_st_v_3/reset (BB~ T reset HERR
%put/bl id23_st_v_4/reset (A& M T T reset FERD)

%put/bl_id23 phase/reset D7 A b

emergency % 4

emergency &R

local THABZERE T2 (@EH7RVNET)
remote 1235

%put/bl_id23 phase/reset

local THIFHZERENT 5 (B <X 9)
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%put/bl_id23_gap/200. Omm (before start EMA)

Frpkkkiokkkkkkkkkkkkkk EMA emitted from EM sckkkkskkskokdoksokdok

%get/bl_id23 pattern_ema/status
%put/bl_id23 pattern_ema/create (1st)
%get/bl_id23 pattern ema/status
%put/bl_id23_pattern_ema/destroy
%get/bl_id23 pattern ema/status
%put/bl_i1d23 pattern ema/create (2nd)
%put/bl_id23_pattern_ema/destroy
%put/bl_id23 pattern ema/create (3rd)
%put/bl_id23 pattern_ema/destroy
%put/bl_i1d23 pattern_ema/create (4th)
%put/bl_id23 pattern_ema/destroy
%put/bl_id23 pattern_ema/create (5th)
%put/bl_id23 pattern ema/destroy
%put/bl_1d23 pattern ema/create (6th)
%put/bl_i1d23 pattern _ema/destroy
%put/bl _id23 pattern ema/create (7th)
%put/bl_id23 pattern ema/destroy
%put/bl_id23 pattern_ema/create (8th)
%put/bl 1d23 pattern ema/destroy
%put/bl_id23_pattern_ema/create (9th)
%put/bl _1d23 pattern_ema/destroy

%put/bl 1d23 pattern ema/create (10th)
%get/bl_id23 pattern ema/status

%put/bl_i1d23 pattern ema/phase r 60.Omm
%put/bl_id23 pattern ema/phase 1 —60. Omm
%put/bl_1d23 pattern ema/hold r 200msec
%put/bl_id23 pattern ema/hold 1 200msec
%get/bl 1d23 pattern_ema/status

%get/bl_id23 pattern_ema/phase_r mm
%get/bl_id23_pattern_ema/phase | mm
%get/bl_1d23 pattern_ema/hold r msec
%get/bl 1d23 pattern ema/hold_l msec

%put/bl_id23 pattern_ema/start
%get/bl _id23 pattern_ema/status
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%put/bl _1d23 pattern_ema/stop

%get/bl 1d23 pattern_ema/status

%put/bl_id23 pattern_ema/phase_r_0. Omm
%put/bl 1d23 pattern_ema/phase 1 _123. Omm
%get/bl _id23 pattern_ema/phasc_r
%get/bl_1d23 pattern_ema/phase_l1
%put/bl_id23 pattern_cma/start

%put/bl 1d23 pattern_ema/hold_r Omsec
%put/bl_id23 pattern_ema/hold_1_100msec
%get/bl id23 pattern_ema/hold_r

%get/bl _id23 pattern_ema/hold_l
%put/bl_id23 pattern_ema/start

%put/bl_id23 pattern_ema/destroy

99-082

msec

msec
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Fkkckkkokdkkkkkkkdkkkkk FMA emitted from GUI skekskskskokskokskokkkkskokk

%get/bl _1d23 pattern/status
%put/bl_id23 pattern/create (1st)
%get/bl_id23 pattern/status
%put/bl_id23 pattern/destroy
%get/bl 1d23 pattern/status
%put/bl_id23 pattern/create (2nd)
%put/bl_id23_pattern/destroy
%put/bl_id23 pattern/create (3rd)
%put/bl_id23 pattern/destroy
%put/bl id23 pattern/create (4th)
%put/bl_1d23 pattern/destroy
%put/bl_id23 pattern/create (5th)
%put/bl_1d23_pattern/destroy
%put/bl_id23 pattern/create (6th)
%put/bl_id23 pattern/destroy
%put/bl_id23 pattern/create (7th)
%put/bl_id23 pattern/destroy

%put/bl _id23 pattern/create (8th)
%put/bl_1d23 pattern/destroy

%put/bl _1d23 pattern/create (9th)
%put/bl i1d23 pattern/destroy
%put/bl_1d23 pattern/create (10th)
%get/bl _1d23_pattern/status

%put/bl_id23 pattern_phase/32. Omm_-32. Omm
%put/bl_id23_pattern_hold/800msec_1200msec
%get/bl id23 pattern/status

%get/bl _id23 pattern_phase/position mm

%get/bl 1d23 pattern _hold/time msec

msec

%put/bl 1d23 pattern/start
%get/bl 1d23 pattern/status
%put/bl 1d23 pattern/stop
%get/bl id23 pattern/status

%put/bl_id23_pattern phase/0. Omm_—123. Omm

%get/bl 1d23 pattern _phase/position mm

%put/bl_id23_pattern/start
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%put/bl_id23 pattern_hold/Omsec_100msec

%get/bl i1d23_pattern_hold/time
%put/bl id23 pattern/start

%put/bl id23 pattern/destroy

msec

msec
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get/bl_id23_gap/status DIRH

AVME-9421(di_1) 24V

JAERI-Tech 99-082

bit no. Port Channel

1

1 A 04

normal

over-heat

VME-LED s3(T4Ri

Reply (10 i)
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get/bl_id23_phase/status DIRH

JAERI-Tech 99-082

AVME-9421(di_1) 24V
bit no. Port Channel 0 1
1 A 05 normal up-amp-alarm
2 A 06 up-servo-no-ready normal
3 A 07 up-pos-no-complete normal
4 A 08 normal up-warning
5 A 09 normal up-brake-on
6 A 10 normal low-amp-alarm
7 A 11 low-servo-no-ready normal
8 A 12 low-pos-no-complete normal
9 A 13 normal low-warning
10 A 14 normal low-brake-on
Reply(2 1) Reply(10 1) ®r H
10 9 87 6 5 43 21
LB all 7L —% on
TE:
B all 7 L—7 off
TE
LB E7VL—HhDHon
TE
B T7 L —JA1DH on
TE
kB 7L —%on
TE T7L—% off
EEB E7V—% off
TEx T7L—% off
B +7 L —% off
TE 7L —%on

FE¥ : get @ reply
FE : VME-LED 5T HKIR

— 252 —




get/bl id23_lc_h/status DIRH

RIO TypeA (rio_0)

JAERI-Tech 99-082

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 ¢ normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on

Reply(2 ) Reply(10 ) ®rom
8§ 76 543 2 1

LB

T B

LB

TE

EB

TE

LE:

TE

LB

TE

LB

TE

EB

TE

LB

TB

EE

TE

LB

TEB

LB : get @ reply

T B : VME-LED s4THKi0
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get/bl id23 lc_v/status DIKH

RIO TypeA (rio_0)

JAERI-Tech 99-082

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on
Reply(@ 1) Reply(10 1) wr m
8 76 54 3 2 1
B
T B
LB
TE
LB
B
kB
TE
LB
T
FB
B
LB
TE
EB
T B
EB
TEt
LB
T B

EE% : get @ reply

TE: : VME-LED 4TI
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get/bl_id23 st h_1/status DIRH

JAERI-Tech 99-082

RIO TypeA (rio_0)

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on

Reply(2 1) Reply(10 %) R H
8 76 5 4 3 2 1

LB

TE

B

TEB

kB

TE

LB

TE

kB

TE

LB

TE

LB

TEt

FB

TEB

B

TEt

LB

T

LE% : get @ reply

TE : VME-LED AT
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get/bl id23 st v_1/status DIRHR

JAERI-Tech 99-082

RIO TypeA (rio_0)

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on
Reply(2 ) Reply(10 i) w® H
8 76 543 2 1
LB
T
EE
TE
B
TE
B
TE
EB
TE
LB
TE
LB
TE
B
TE
Nl
TE
LB
TE

Bk : get @ reply

TE : VME-LED RATHRIL
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get/bl_id23 st _h_2/status DIRH.

JAERI-Tech 99-082

RIO TypeA (rio_0)

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal _ over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on

Reply(2 1) Reply(10 i) w
8 76 54 3 2 1

LB

TE

EE:

TE:

LB

TEB

LB

TE

LB

TE

LB

TE

Blzy

TE

LB

TE

+Ex

TE

LB

TEB

LB : get @ reply

TE : VME-LED ASTHRIR
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get/bl_id23 st v_2/status DIRB

JAERI-Tech 99-082

RIO TypeA (rio_0)
bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 d normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on
Reply(2 1) Reply(10 ) wom
8 765 43 21
LB
TEB
kB
TE
EE
TE
kB
TE
rE
TE
oz 3
TEx
B
TE
LB
TE
kB
TEt
LB
T B

LB : get @ reply

TE: : VME-LED 4TI
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get/bl_id23 st h_3/status DIRH

JAERI-Tech

99-082

RIO TypeA (rio_0)

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on

Reply(2 ) Reply(10 1) %
8 76 54 3 2 1

kB

T

LB

T

EB

TE

LB

TE

LB

TEx

LB

TE

B

T B

LB

TE

LB

TE

B

TE

+E : get @ reply

TE : VME-LED #ATHRIL
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get/bl_id23 st_v_3/status OIRH

JAERI-Tech 99-082

RIO TypeA (rio_0)

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on
Reply(@ 1) Reply(10 &) H
8 76 5 43 21
LB
TE
LB
TE
LB
TE
LB
TE
EB
TE
B
TEx
+B
TE
LB
TE
LB
TE
LB
T B

EE% : get O reply

TEt : VME-LED sUTIRI
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get/bl_id23_st_h_4/status DKM

RIO TypeA (rio_0)

JAERI-Tech 99-082

bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on

Reply(2 1) Reply(10 1) £/
8 76 54 3 21

LB

TB

iz

TE

LB

TB

kB

TE

kB

TE

LB

TE:

EB

TE

LB

T

B

TE:

B

TE

Bt : get @ reply

TE : VME-LED RATHRI
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get/bl_id23_st_v_4/status OIRHK,

JAERI-Tech 99-082

RIO TypeA (rio_0)
bit no. Pin Channel 0 1
1 18 c line-off line-on
2 19 c normal fan-stop
3 20 a normal over-current
4 20 c normal over-voltage
5 21 a normal over-temperature
6 19 a local remote
7 21 c normal failure
8 18 a power-off power-on
Reply(2 1) Reply(10 1) R K
8 76 5 4 3 2 1
lalzd
TE
LB
TE
EX
TE
B
TE
iulz!d
T
LB
TE
LB
TE
B
FE
a4
TE
LB
TEB

EE% : get @ reply

TEt : VME-LED RUTHREL
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get/bl id23_rfbpm/status DIRH

HIMV-630/T1O-96 (ttldio_0) 5V
bit no. Port Channel 0 1
1 2 00 normal (pll-lock) mon 1 fail (pll-unlock)
2 2 01 normal (pll-lock) mon 2 fail (pll-unlock)
3 2 02 normal (pll-lock) mon 3 fail (pll-unlock)
4 2 03 normal (pll-lock) mon 4 fail (pll-unlock)
Reply(2 1) Reply(10 #£) K Hi(Bergoz module
4 3 2 1 PLL-lock sUATHR5%)
LB
TE
LB
TE
EB
TE
LB
TE:

EE% : get @ reply
TE : VME-LED S 4T
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get/bl_id23_phase_trigger r/status DIRH]

HIMV-630/TTO-96 (ttldio_0) 5V
bit no. Port Channel 0 1
1 0 08 trigger-off trigger-on
SVOC command Reply (2 1) VME-LED 4TIk
put/bl_id23_phase_trigger_r/on
put/bl id23_phase_trigger_r/off
put/bl_id23_phase_trigger_r/on
get/bl_id23_phase_trigger_Ustatus DK
HIMV-630/TIO-96 (ttldio_0) 5V
bit no. Port Channel 0 1
1 0 09 trigger-off trigger-on
SVOC command Reply (2 1) VME-LED /&4THRI%

put/bl_id23_phase_trigger llon

put/bl id23 phase_trigger loff

put/bl_id23_phase_trigger lon
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get/bl_id23_ivg_1l/status DIRH.

JAERI-Tech 99-082

AVME-9421(di_2) 24V
bit no. Port Channel 0 1
1 C 00 filament-off filament-on
2 C 01 degas-off degas-on
3 C 02 local remote
4 C 03 set-point 1 off set-point 1 on
5 C 04 set-point 2 off set-point 2 on
6 C 05 gauge 1 on gauge 2 on
7 C 06 normal alarm
8 C 07 power-off power-on
Reply(2 1£) Reply(10 1) aryhra—J0
8 76 5 4 3 21 LED mATHRIR.
kB filament-on
T
EE filament-off
TE
LB power-off
TEx
LB power-on
TE
B filament-on
TE

LB : get @ reply

TE : VME-LED AT %
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get/bl_id23 ivg 2/status DIRH

JAERI-Tech 99-082

AVME-9421(di_2) 24V
bit no. Port Channel 0 1
1 C 08 filament-off filament-on
2 C 09 degas-off degas-on
3 C 10 local remote
4 C 11 set-point 1 off set-point 1 on
5 C 12 set-point 2 off set-point 2 on
6 C 13 gauge 1 on gauge 2 on
7 C 14 normal alarm
8 C 15 power-off power-on
Reply(2 1) Reply(10 ) arvrka—Io0
8 76 5 4 3 21 LED £UTHRIR
felc'd filament-on
T B
EE filament-off
T
kB power-off
TEB
kB power-on
TE
B filament-on
TE

EE% : get @ reply

TE : VME-LED sUTHRIE
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get/bl_id23 sip/status DIRW

JAERI-Tech 99-082

AVME-9421(di_2) 24V
bit no. Port Channel 0 1
1 D 00 set point 1 off set point 1 on
2 D 01 set point 2 off set point 1 on
3 D 02 local remote
4 D 03 normal failure
5 D 04 normal over-load
6 D 05 HV-off HV-on
Reply(2 1) Reply(10 1) ®
6 54 3 21
HE HV-on
TE
kB HV-off
T
EEB HV-on
TE

B : get D reply
TE : VME-LED /ST HRiI%
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get/bl_id23_lmt _gap/status DIRH

AVME-9421(di_1) 24V
bit no. Port Channel 0 1
1 B 00 up-upstr-open-on(LS1) normal
2 B 04 up-upstr-close-on(LS5) normal
3 B 01 up-dostr-open-on(LS2) normal
4 B 05 up-dostr-close-on(L.S6) normal
5 B 02 lo-upstr-open-on(LS3) normal
6 B 06 lo-upstr-close-on(1LS7) normal
7 B 03 lo-dostr-open-on(LS4) normal
8 B 07 lo-dostr-close-on(LS8) normal
9 C 06 normal gap-reference-on(1.S23)
Reply(2 %) Reply(10 #£) wR B
9 8 765 43 21
B LS1 &
TE abnormal
LB LS5 D
TEBE abnormal
B LS2 O
TE abnormal
B LS6 O F
TE abnormal
kB LS3 D7
T abnormal
EB LS7 O
TE abnormal
LB LS4 OF
TE abnormal
B LS8 D
TE abnormal
B LS23 m 7
TE abnormal
HB allLS
TEB normal

LBk : get @ reply
TEt : VME-LED 4Tk
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get/bl_id23_Imt_phase/status DOIRH

AVME-9421(di_1) 24V
bit no. Port Channel 0 1
1 B 08 row1-dowst-on(L.S9) normal
2 B 09 row 1-upstr-on(1.S10) normal
3 B 10 row2-dowstr-on(1.S11) normal
4 B 11 row2-upstr-on(LS12) normal
5 B 12 row3-dowstr-on(LS13) normal
6 B 13 row3-upstr-on(1.S14) normal
7 B 14 row4-dowstr-on(I.S15) normal
8 B 15 row4-upstr-on(1S16) normal
9 C 07 normal up-reference-on(1.S24)
10 C 08 normal lo-reference-on(1.S25)
Reply(2 #) Reply(10 ) R &
10 9 8 7 6 5 4 3 2 1
B LS9 DA
TEz abnormal
LB LS10 oA
TE abnormal
B LS11 o
TE: abnormal
LB LS12 &
TE: abnormal
kB LS13 oA
TE: abnormal
kB LS14 o7
TE abnormal
B LS15 o7
TEY abnormal
LB LS16 D #4
TEE abnormal
B 1LS24 D7
TE: abnormal
LB LS25 D7
TE: abnormal
B allLS
TEY normal

LB : get @D reply

TE : VME-LED =T,
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get/bl_id23_lmt_emergency/status DIRH

AVME-9421(di_1) 24V
bit no. Port Channel 0 1
1 C 00 CS-upper-on(LS17) normal
2 C 01 CS-lower-on(1LS18) normal
3 A 00 emergency-panel-on normal
4 A 01 emergency-1D-on normal
5 A 02 emergency-hall-on normal
6 A 03 remote local
Reply(2 #) Reply(10 ) w
6 543 21
LB LS17 ®# abnormal
TE
B LS18 ® 7 abnormal
TE
LB emergency-panel D74
TE abnormal
kB emergency-1D M7
TE: abnormal
LB emergency-hall D7
TR abnormal
LB all LS normal
TE
LB remote
TE
LB local
TE

LB : get @ reply
FE : VME-LED AT
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get/bl_id23_rfbpm_intlk/status DOIRH

HIMV-602A(dio602a_0)

bit no. Port Channel 0 1
1 00 beam-shift 2x+ on
2 01 beam-shift 2x- on
3 02 beam-shift 2y+ on
4 03 beam-shift 2y- on
5 04 beam-shift 4x+ on
6 05 beam-shift 4x- on
7 06 beam-shift 4y+ on
8 07 beam-shift 4y- on
9 08 GFO not-GFO
10 09 normal RC<1mA
11 10 bpm-enable bpm-disable
12 11 normal beam-shift-on
13 12 beam-abort-required normal
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“Long-steering” and “AC-steering magnets”® get status 2{7FM

UTFTORFUR (1 —16) #FE{T#, get/bl id23 lc/status &
get/bl_id23_st/status ZHIT3 52 &,

FHR ® # 5 &

1 TL—h - F7 RmERE

2 TV—h AL, a—AL AT E

S AT

4 ext-int AB I (PR 5T
open/close)

5 | extint N AR (PkmfA T
open/close)

6 |BEVEyhb AT S

7 ARL— |k« F AR E

8 FR_L—h e F7 i (B

9 JE-- b g 48

10 AL—h « A WS(tellem)

11 | ext-int AB AR (hkm e
open/close)

12 | ext-int N R (Pksm FH T
oper/close)

13 j{tellem T UEvh WS(tellem)

14 A~_XL—hk o A WS(tellem)

15 A_RL— bk« F7 WS(tellem)

16 | TL—Hh %7 A mEERE
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FHEH (B) AEBEBROBBT—IIL (F3—H)

# Correction Table 99-08-04 Hiramatsu created

#

#

# phase-shift (D, unit: mm)
<{phase_h>

~121., 0. ,121.

<{/phase_h>

#

# excitation current (unit:

{le_h>
35. , -1.0, 1.0, -1.0
300., -1.0, -1.0, -1.0
350., -1.0, -1.0, -1.0
Sle_h>

#

# phase-shift(D, unit: mm)
<{phase_v>

-121., 0. ,121.

{/phase_v>

#

# excitation current (unit:
{e_v>

3. , 1.0, 1.0, 1.0

300., 1.0, 1.0, 1.0

350., 1.0, 1.0, 1.0
Sle_ v

#

# phase—shift(D, unit: mm)
(siphase_h>

-121., 0. , 121,
<{/sl1phase_h>

#

# excitation current (unit:

<s1_h>
35. , -2.0, -2.0, -2.0
300., -2.0, -2.0, -2.0
350., -2.0, -2.0, -2.0
</si_h>

#

# phase-shift(D, unit: mm)
<{slphase_v>

-121., 0. ,121.
{/sl1phase_v>

#

# excitation current (unit:

{sl_wp
35. , 2.0, 2.0, 2.0
300.,

XN

0, 20
0, 2.0

# phase-shift(D, unit: mm)
<{s2phase_h>

-121., 0. , 121,
<{/s2phase_h>

#

# excitation current (unit:

(s2_h>

35. , -3.0, -3.0, -3.0
300., -3.0, -3.0, -3.0
350., -3.0, -3.0, -3.0
</s2_h>

B

# phase-shift(D, unit: mm)
{s2phase_v>

-121., 0. ,121.
{/s2phase_v>

#

# excitation current (unit:

{s2_v>
35. , 3.0, 3.0, 3.0
300., 3.0, 3.0, 3.0

to put a constant current (dummy data)

for long-steering magnet Bx

A)

for long-steering magnet By

A)

for AC-steering magnet Six

A)

for AC-steering magnet Sly

A)

for AC-steering magnet S2x

A)

for AC-steering magnet S2y

A)
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350., 3.0, 3.0, 3.0
{/82_v>
#

# phase—shift (D, unit: mm)
<{s3phase_h)>

-121., 0. ,121.
<{/s3phase_h>

#

# excitation current (unit:

<s3_h>
35 , -4.0, -4.0, -4.0
300., -4.0, -4.0, -4.0
350., -4.0, 4.0, -4.0
</83_h>

#

# phase-shift(D, unit: mm)
{s3phase_v>

-121., 0. ,121.
{/s3phase_v>

#

# excitation current (unit:

<{s3_v>
35. , 4.0, 4.0, 4.0

#

# phase-shift(D, unit: mm)
<{s4phase_h)>

-121., 0. ,121.
<{/s4phase_h>

#

# excitation current (unit:

{s4_h>

35. ., -5.0, -5.0, -5.0
300., -5.0, -5.0, -5.0
350., -5.0, -5.0, 5.0
<{/s4_h>

#

# phase-shift(D, unit: mm)
<{s4phase_v>

-121., 0. ,121.
<{/sd4phase_v>

#

# excitation current (unit:

<s4_v>
35. ,

for AC-steering magnet S3x

A)

for AC-steering magnet S3y

A)

for AC-steering magnet S4x

A)

for AC-steering magnet S4y

A
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