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T3 Al 7H7) AlofAl 2
Ad 2

1. 4 &
“

e sl A4S sk Qe bRt
247] (PLS : Pohang Light Source)+ A&# 57}
oF 280M, TBA # =} 4 &, 12 super periods, full
energy injection, nominal beam energy 2 GeV,
beam emittance 10-100 nano-meter-rad2] beam7} &
o Flxg Fdsg A 3AdE WA 7HE7]old
g AAAHLR AT 9l F7] dHe M
71%9) shto|t}, weld F3 sty 2FW
z2 "Hoglel A" JHEr] AL A=
computer system2 o] 45 YUAfs} ¢ &M
st} Electron gun, Linac, Transfer line, Injection
system, Storage ringSoll ##% controllery A%
71523 #&H AlFES  data acquisition
system & %3] control computerel 3 * L,
computer+ ¢|5 dataZ £3§tste] console monitor
o] 2#|4% graphicsE o]4-3}e] displayst= 3Hd
machine control sofware5-&, ujz] A&5 7157)
2.3 patternol| u}g} z}% parameterE-& settingsl
2, g AJAEE wHEe] E7E AlofsiAEl
oh, B3 A A b RETldAE pud
machine componentejt} Aw Aoz} Qs oFA]

% beam$ 271 $l5le] feedbackH|o]F o] &7
beam #AE FAo] WAs=Z PLS control sys-
tem 7R3 HA o & thgAbgEo] s

1) Reliability : ¥ &2 4 9l & (failure rate &=
control system?] =79} wpx}sF 7}&7] FRo)
D47} glx aeli] PLS control system&
AlZx g g7ahd #HE B2 vendorgol thef
3 71E$ES dlsta 9ol HAI 77 A
g 7 gl

2) Capability, Capacity : d|ejsfjo}d 7]7]e] 48
o Ale} wiAe] s dAA A o= HE
defined 4 ¢l71 w+ control system®] 3
gt gkl A& estimationd = ¢l
W, adiEez 88 CPU power. w2 1/0
rate®] 7|5 & Al=slodo} i),

3) Flexibility : 2% 7]719] ALY 2 Ao walg
WAL AgAA 2 AN B8 AA
HAEF| & E3 dojudr}t, PLS control
system ole|gh AW S A3 4% 5
e FxE 7ot shy, mat A=Rel 7147
system&tAtolv}, A ZEL- technologyel & 7}
A& aedste] systemE AJsleof gk

4) Cost : control system 7ol glei4= HQF
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componentE-& 9]
Fob &

$old Fohehs werst A

A Akl oj=Fo] costE W=
A= Ao aabx thEcd,  PLS control

systemel] glolAe AlF xS Aes AT
A oe WA, sFed AdE 71715
slz, ¢l ¥23F component7} o FEY
o 4REoR TE 5 gt Aol
PLSollA zba] 7dsls 2& 9322 sl
ot

5) Operational requirement : 291 & operator 7}
control system& HAzHo T A L9¢s
glosl, AZ %YAOE A7) AolE ¥ &
dEg sk,

2. control 22X

7} machin component?| Are]2 monitoringsh
7}& parameter ZHe-S settings}i feeback Aol &
E5] ob4® beamd §AHE 5 A 7157
systemg 47 Aojshs Aeolw FAFA Alofhd
& ohest g,

1) A=A Power supply : A5, A9t regulation
rate 52| Ao, momtormg % calibration

2) Vacuum system

HE, WH

vacuum gauges, cooling

system, Y Al 2 4H, 2=
monitoring

3) RF system B B P
¢}, &% Alo] ¥ monitoring

4) System interlock, Safety protection : 3of|14 7],
FAHSE, WAsLE FEHY JHESE HY
hardware ¥ software)} o}

cavity gap A

5) Beam simulation : beam trajectory error®] 7
% 9 orbit correction
6) Injection System : Kicker magnet, septum

magnet #) o]
3. PLS control system 4
micro-processor 2 o]83 A7} HAlkAH ojubAl

ol AZTZE %3t ALY host computer,
process computer 2 console computer ¢} sHf-9]

HOST CONSOLE CONSOLE CONSOLE *
COMPUTER COMPUTER COMPUTER COMPUTER
ETHERNET
PROCESS PROCESS PROCESS PROCESS *
COMPUTER LAN COMPUTER LAN COMPUTER COMPUTER
BRIDGE BRIDGE
ETHERNET —[ I ETHERNET r L ETHERNET
Primary eose Primary Primary eoe Primary Primary ceeeo Primary
DACS DACS DACS DACS DACS DACS
Secondary Secondary Secondary
DACS VME crate DACS VME crate DACS VME crate
VME —-——‘*—] VME —I VME Q
T0 L] T0 . TO .
YME . VME - VYME -
INTERFACE e INTERFACE e INTERFACE e
.1 . 1 1
L Secondary I—* Secondary l—* Secondary
DACS VME crate &J VME crate DACS VNE crate

* BACK-UP MACHINE

a3y,
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micro-processor based local controllerS %5313
network 0.2 &17sle] Ao 75 A A%
Ho® 7RE7E AAEEE v} Iy 12 PLS
control system®] F4< Vel 1% 7 compo
nentEe A% 3 Aed thd3 3,

3.1 Host Computer

host computer: 7}%7] 2HAE Aoshs JI3tat
29] beam dynamicsel] #AHE £ mdE,
simulation, 28] 2 data #4 %9 5ol |4
o},

75718 Aojshe 7]%5-E host computer £]d| %
349} process computer’} 7% ¥ ¥32 Hodsle
£ x|o] 9)or} host computery thE 3] 7}
Ao]-§ porocess computers} @2 n& dAAbgH
43 AR 7|q 9 AHYsys #AFy glenz
wlZ A]7lel] W2 A4S #o}sl= on-line modeling
program®] Ao Hgsich, o]z modeling
program&< 7}E719 A A SFHE
tune, beta functions-3 72 beam parameter 7}
WAL & P23 beam-line element £} g2 w}
2 APHe] A4k ded ojgd oyelx
host Computer:= t}-&3 78 off-line job2] 300
g},

) 3ty mde] @ wdg ojfFgozy &%
g FAsL e 4 FA R45Y Wi}
ob7|8l= A} beam errord B 95
AAE A2 F schemed] F3E o328 4 9]
ct,
(2) Beam simulation : 298 X2 #o] 7}
7] AlAEe] A AHEET] AdME A
Aol AWsty A H2E7h g9} 7
719} RS- latticeo] o E™EA wHw 7
T8 gl o&l beamel w|x&= AF}s}
AAtslo] beame] A8 F2Ake] beamd Aol
AlZtghE]lo] BA|grl,
(3) Data a4 : 7R57)9) dAkgedA)dl 318
dloJel= error 342 ¢l ARg-dr.

o]2J8t 7]%< 3 host computerzx VAX

ERAEE 8% 5% 19894 5H

EE SAY J150] HojAAH A

System 85500} o]¢} 5-5-& @l vy HHF
E{7} A4H oA eln] of 6 MIPS A 453
22 7HE7)e] dakicdrle] Alojet HolA dFFH
off-line job& FAloll AP F 9lc},

host computer?] operating system®.2+x VAX
SystemS AHFT 7#A$- VMS7H $3Hsicd,  host
computer?] O0S.& FYg LT Eot s
process computer?] 0.5.¢} T3 7L Ao
W Zeas e gidE A7 T8 A
<= WAE o vepl 757 dAEdF host
computer?} thZ 309 process computerZel] A
o] WAs= ¢ 2ol LAF computerr} 523
3t jobg hE computere] FHAIA T Qe B3
A& BAT,

7HEEZ|E Alelstr] g 71 RA]] dlolE} oA
£ ©] host computero x| A=l YA Amje} 3rh
9] process computer? 22} console computerdi]
Agdozy JHe BAd4S AT,

3.2 Console Computer

console computers= 7}&£7]E A o3} operator
7} 2 A 84 beam parameterE A oisty 7}
A 8le Fos Al a2a ofF $laA
< A 377t d2A nAsE, A Ha sls
engineering work station®} of-f-o] Al-&xjo)31 AA
2ol ot @& makerfo| #oisty 9= o
2 £59] work stationg& thi AF9o zfele q)
o} g ER 7% CPU, 13s)At% color graphics
FAIeE 2ra gla AdHes g3k 0S5
v} window system, “1#] 37 graphics system$ 73
IS FEAHe] sith

PLSE= 1-4 MIPSAx 9 CPU power, 1024 x
10244 %9 a4 %  color graphics7)%, 283
multi window system-8 7z+& work stationg con-
sole computer? A =M3}3  touch panel, slew knob,
mouse®} hard copy printer$} 722 1/0 deviceE A
%ale] ARG A Ho|rl,

0S.& Biiel At Adeln Qe AAA
£ 0.5 UNIX9 & versione]t} VAX station
o] VMS7 2 Aoy GKS9 7+¢& standard
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graphics packagel= 2|32 <= Lab.o]A] o]u] 7
i ARl 75718 S/We portings 4Al 8
F 7 & Aol

multi window system programmer”} sourceZ
B 2p4le] programg A#3ly debuggingsh=
ol 8% Putehz} operator?] A elME ofe
device?] HejS FAlo FHlgoheA] opld Zg
aE FAl] HAAFIHEA 1 AgAdeE 7HA8)
o 2 £go] v,

THE Ao TS shA 7)Y He g
% zeoglel AdS 98 ZRadel HAg 2y
qH3E W AHEE7] g, weld main
menudH o2 HE] 2 A8 sub menuE A 4
P& z2ads AddsiA =y 7 T2 oAEe
tree72E AZAHA o), T AHORHES] A
T2 g0l A mousest 2 pointing deviceE
o] 834 touch panel& WA A =Ho Zg 2
o] Alsle] Bo3t djole}e] lHL key boardE »
A} slew knob-g o] &34 Hr,

% 302] console computer= host computer %
process computer£3} st2] LAN 28 HLxd
LANS F3 ¥4 AAFHo] <Qle data base &
accesssly 7}&7] Alof& TPl AL g7
A o] 2ol Me|dnE sl nsjdn
color graphics?| 55 o|&3to] FAX|Fc}, o]F 20
9] console computer+ 717} JAR-Adol AL4EH
vz 1+ backup ¥ e A, 73
device®] A7 o dlole} &4 ol o] &F AlFo]
ct,

3.3 Process Computer

Z 419 process compute re 94 dZ3 host
computers} A 7H5719) AbEd-E MGMI
t}, 2% 3+ Z7 Imectlon System, Storage
Ring, 22]3 Beam Line®] 7} deviceZ #Hjojsti
AA A =]e g e T A e
backup 7]7124), 2] Z2 18 7t B test &
0.2 ARg3iA] ®lc), o]eizte] 7H47] 74 subsystem
W WHEeol process computerZ wi A o= 4
response time?] AN TR £ gl VMSE

o4

0.S.2 & DEC® Micro VAX System % 1o AF
Sohs BN wlUATEE of Aol Ay
71%22A host computer®} 0.5.2] AL 43
gro 24 resource®] - 2 Tzaa sfte] A4k
A 4, A ¥ redundancye] FHAHE HE
T Uk
Z} process computer+- $7§2] Ethernet interface
Z 7kAd, 1% dhJd+ host computer, console
computer @ thZ process computer2}e] FAlel] A}
I A s A JGedsls subsystemu ol
9]+ data acquisition % device control& micro
processor system(DACS)3} ] EAlo]| o] & =lc}
process computer= DACSE &3} 7}£7]9 device
52 315l AleistA o host computers} o] F
JJr A% 7 e ARE AT 9,
7H57] Alojell By 7]@Ael AW (static data
base)+ host computero| 4| A elg]o] 2z} process
computere]] H$:3}A =] host computerel] 4] ¥
o] 9% wmjit} o] deojutA o}, = operator
o zztol} DACSE £4 $42 WAse WEH
¥ (dynamic data base) = do|ele] EFo| uje}
2% host computert} process computer &
console computerol| A-EH 02 Hto] o]Fo] A

goza voje} wojxe) FIHE FAsHA et

3.4 Data Acquisition and Control System
(DACS)

7H5719] 7 deviceZHE]¢] dlolg} £4 % AMg
#de] computer 29 Hf: Tely A HWe
computer2 €18 A x]ofl 2J3F device AoJ7jHS
e DACSe 32 WlE wpolag T2 ANE WAs)
2 gJerg FQo waelrs computer-aided feed-
back control-g A Ao 2 YT &
gences 7}Alch,
data acquisition 2 device control-$ 3+ A| A
ol & CAMAC (ANSI/IEEE std. 583), VMEbus
(IEEEstd. 1014), Multibus I1 (IEEE std. 1296),
Fastbus (ANSI/IEEE std. 960) 5-¢] bus F7e¢] F
2 Ady = Ao}t B AfbdAe Ay, Al g
A, A, 8244, R 58 aHslo

el+= intelli-



VMEbusZ 7] bus Aoz e A Fo|oh
VMEbusi= 32 bit architectureZ 7}2 1245-2] bus

7 o] shEA] cekgh 1/O Al ¥o] Al 9]
onz gz dAe] AekS wh= B T2 A E o)
Saol we 4ol B 0w o4,

DACS= Motorola.4 32 B|E ufolag E2AA
gl MC68020, MC68030% CPU=Z A} 4 3}
MC68881, MCessg2sl 78 A4 Z 2 A A &
co-processor& ARS8 #A|#o|m operating system.2.
21 real time controlg 3 MTOS-UX™, OS-
9™  PDOS™, pSOS™, RTUX™, VRTX32™,
VXWorks™, C-Executive™s} #7+& realtime exec-
utive2 walsty gk, o]E 0S. £ realtime
control 7|53 &7 UNIXe Zgoz=i spdsds
Azslng zzade Ay B glojx gt
A gL 2 £ 5 sl Aok

DACSe] Az ¢# 4+ monitor program}
device control programe] 7)3te] #HQs&lc}d, moni-
tor program 2% DACSe| ZEH2E 45y
el ¥ o} computertt DACS 7+ 41 ¥ device
s}e] q1&9 7|%& AFgch, monitor program->
Gopt £59 device® Aof¥ F 9 A% E
Aw ok 2 routinee® TAEA e,

- device %7]3} routine

- ¥ oA A] 22| routine

- W42 £3 g routine

- device control program . 2 ¢] dispatch rou-
tine

- interrupt *]2] routine

- device ¢J¥ #lg] routine

- device 23 ] routine

~ background routine

device control program-e device® 2 &l 3}
moitor programo] J# v Al whe} s device
control programe.2 A& G| wAAE &4
glo] device® A oatAL} deviceZHE] dioJetE
gJolEolA Hc} ojm o)Foiz= device YEH
monitor program®| routined oj&s}A ¥vl, ol
7+o] monitor programe] H/W dependentdt &1 &3

BEREEIE 8% 59 1989% 51

- Z3 HARE 7157] HIoJA|AS T M

xa)& glo}g=11 & device control programe] thip
3b7} 7he s,

& o4 =e] 91532 interrupt base® ot

’ﬂ o g vl57]3el message?| JEHEL A
o2 A 4 oldh, ® A errord] 7EF
3] Bol| = timer& o]&-ghct,

~keje¥e) computer2te] dioje} #HEL Ether-
netS %34 =™ transport ¥ session layer
protocol 2= TCP/IPE A& Aolch &af 4|
#5737 ¢l Ethernet interface board Fo| &= local
CPUE r&sle] TCP/IP protocol 7}A] 9o} ]
d Fe Al dernE ofF of&H S5W
overhead® & < g}, @ld o] Ethernet-
CSMA/CD w}Ag Algstn glox 2 collisions|
g wEs) Alzel EFAsA Hi 9ol 9l
v}, iy o2 Hs}r] Ysfils= process com-
puters} A HEE= DACSY 48 EU224
Ethernet®] coliision #&-& Zojot Zht}, Ethernet
o] 45 node 2 ZFolw-& Ethernetel]
4 H£5 DACSe| E49] DACSE #HE9 routed
W&sh Aolch ol% $1814E DACSTHE <Ad)
% routev} glojob sl EAbe] serial lineol] 2J%h
P58 9Eseel IR 8 2HY AT %
crateo] adaptor board& A A3aL o] adaptor
board 7+ EMI shielded cable® < Zdsle] k&
crate®] memory mapg E3sle g AR A
3o]},

o] A4 &% crateo]| ¢l VEMbus mastere 3|
A ‘4% % crateo]] )4+ memory Y /O module%
obz) $UE crate] e AAH AAH accessd 7
9lm 1 A% % write operation®] 7-9-= pipe line
technique-2 o] &g o2 32 bit writed] A% 6 M
byte/sece| %5742 &4 4 ok, ele{dh by
or%E crate7h-&- communication &5 A@sH= HE
v} communication $]&F S/W overhead7} gl
Aol A} A wigkAlsichs & ¢ Qloh

accelerator A E 7HAstar Alelsh= signal?
= oF 10,0008%8 dEgch moo] Rape
signald 2l Z 9alAe ok 80078 A x2) 1/0 module
o] Wod oz Fakxy o]&Hd o) Ao
VMEDbus crateel] Alzbglc) signalzielE 33 1/0
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PRIMARY DACS

CF{E jC (C ¥ |A |D D |D

PP(I JI |1 JEID A |e@e | |0

VMEbusT™"
Crates

CPU : Central Processing Lnit

1 JPE|D |A |oe® ] {0 |1

L JuMjC |C LU ju

LGJu Ju U !M c|cC LU FPU : Floating Point Processing Lnit
EIU : LTHERMET Interface Unit
scscee Cil : Crate Interface Unit
MEM : Memory Unit
ADC : Analog to [igital Converter
VARIOUS DEVICES DAC : Digital to analog Converter
MEASURING DIV : Digital Input Unit
EQUIPMENTS DOU : Digital Output Unit
GIU : GPIB Interface Unit
SECONDARY DACSs 444]
i
C {CM|A D b |D |G C {CM|A |D D {D {G AIVHEbusT“
Crates

1 |PEID |A eee | 10 |1

U jM{c tc U fu |u

|

VARIOUS DEVICES

MEASURING
EQUIPMENTS

a3 2. VMEbus™ based DACS

moduleZ=  A/D converter, D/A converter, digital
input, digital output, GPIB interfaces¢] <lt}, (2
2 2 &F) o]F A/D converter?} D/A converter:=

Hulgo]E 98] 16 bit2] resolutionz} 100 g seco]
8le] conversion £5& 712 moduleS A3 A
ol AQs+= crate 5 Fo)7] Hd 16 =
32 channel& 7}Al boardE AH$-3S. 24 compact
g DACSE AdE 7ojr},

digital input\} digital output module2- single bit
= 16 bitg)&¥8 o]y GPIB interface module-2-
vacuum pump, beam position =+ DCCT¢ 7
deviceZ3e] WF HAAS 24k 9 chop
& AR Agel AR,

3.5 Timing System

timing system-2 beam position monitor, electron
gun, storage ring pulsed magnet%-2] thokgl device
9 AZAe] A7t QT s synchronization
signale TFVC o9 2L device: EAY
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VARIOUS DEVICES
MEASURING
EQUIPMENTS

(Standard Configuration)

synchronizatione] ¥3* £ 8372 timing system
& w2 AAS f4d4, 2=z EeAE 23]
of ek, timing system 13 3 oA HE ujpel
o) 3pEo R PR,

1) Master oscillator : master oscillator = fre-
quency countert} programmable delay unitE-
ol 71% pulsed FH3e}. 7|E pulses} F3
4= 500,386MHz 24 storage ring®] RF
systemel] A3 FFE7% T,

2) Frequency counter : frequency counter = 7]
Z pulse® ¥-F3lod o] 259 devicer} &
T8 rheket frequency o) pulsed wHEof
Jek,

3) Programmable delay unit : programmable
delay unite chekgt F349] pulsed e}
pulse %, F7], A5E WA AHER
9] devicer} HEAHoE HR®T 3= pulse
gHEo] ek,

3.6 Safety System



PULSE
DISTRIBUTION
STORAGE RING SYSTEM
REVOLUTION Coaxial
FREQUENCY FREQUENCY | PROGRAMMABLE LEDs | or Twist pair cable
MASTER COUNTER DELAY — °
OSCILLATOR 7 435 l UNIT
i
500.386 MHz - } e
° ° b—
L) | -
PROGRAMMABLE T
L
l—-—- DELAY — ° b—
. UNIT
T YARIOUS
OTHER EQUIPMENTS
FREQUENCY | PROGRAMMABLE B
r——  FREQUENCY DELAY t——
COUNTER ] UNIT T b=
| . T
*
| . S
PROGRAMMABLE b <
TO STORAGE RING DELAY —
RF SYSTEM UNIT p—

APPARATUS

ag 3. TIMING SYSTEM

safety systemZ ®WAbE, 734, FeuA] 3
o] 715719 A AT sl AV 5
9] H¥oE RE & BIEI= systemolri
safety system®] componentZ+ electrical interlock
key, emergency pushbutton, audible alarm, warning
lamp, intercom, shutter, badge reader, TV camera,
programmable controller % o] ¢l 2w control
room, 23 ¥ 7HEE7] AlR| el AHA =HA =
122

safety system& QTHE A o) Fof Al
Folof 33 1A e gt redundancy 7} & R35jc},
webd A A 715E RFelol by B4 level
o AAY REA5S BIE T B9, A 7]
% WAel fdshl g B4 slelof sk HE
2% Qe Aol

7He7] 98 BE oA AFAHLE A H
ofof sl tHef| FFE mAGT gl o]ie] LA
3= A% 7F7] = emergency shoutdown mode 2
E43%to] magnete]uyt RF power supply 9} 22 %
%5 shutdown A]7]3 safety shutter & ZA] o4

TRBEGEE 8% 5 19894 5H

stodo} gl

ol4 Adjel As A& 1o WE A BAS
& t)-&-& local intelligence 2 %+& programma-
ble sequence controllert} tone loop &Ajel 2]3] o]
2o)alc}d, w o|2} 7 emergency shutdown &
Ao z2gs QA e AR FR

Al £ alarm boxE Ao 3 o]
& SEadel 444T neslel WA Hofol ¥
t}, alarm box o+~ emergency push button, fire
alarm, audible alarm, warning lamp ¢ portable
telephone ¥ $3 telephone jack Fo] glojo} 3
o, @9 A AdE u3A B TV sjle 94
alarm box 2o ®x 224 alarm box Z2HA|
of AHgg ZA|E7] AR E stodof il

3.7 Data Communications Network

control system o] =& computer?} DACSE 2
level ¢] LANS (3 74"}t 2% 3 levele
host computer, 3t2] console computer, 123 4
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2] process computers EgsH = g level?]
LAN 2 7}z 3 df 9 process computer &+ L
process computer®] #|o]& Hle DACS % o|F
o]zl 3719 Ethernet ©°.2 TAEZ o] 3749
Ethernet & t}#] 2782} LAN bridge & %3 A<
"}, o]9} o] LAN & £3 4% computer 9}
DACS: networkZ %3 program invoking mes-
sage, setpoint message, readback message, database
service request message, database partition
error report messages F1 W s},

Ethernet8- media access protocol® CSMA/CD
Hhalg Al HojAE $5& 10Mbps ojc},
2]v} 7+ machine®| s/w overhead 2 18] &4
£5= 140 k byte/sec AL 2 d#A gloy %
AHesl= A44 5 50 k byte/secg Tolth, o]
2 512 byte 9] packet size & 7}3 message &
packet H&3l=dl= 10 msec A% A9 €

CSMA/CD u}rle] LANo| 7ix|& FAH Ao 24
L petwork Alel| collisione] WA= #H$ 7
node 7} network & access 3}7] Y& 7|tleio} &}
Aol AdAsA A Hol H& A A A7
& 1A 5 glde AHeloh o3 FAAHAE &
T35 Ethernet o] @& 93¢ 7}%7] control
system of AL 9+ AL node b packet
size & 2AFOgA 2 FAYLRE Fa3d 5 gl
3 5o F5tefel Ethernet &S $1% H/W
3 S/W 7 Bastso] glrke oA welch PLS
o] A2 3 Ethernet o] Z&=% node o $& L
71 7kaF @2 storage ring control subsystem 2]
29 process computer 1tiell 2z} period % 170¢]
DACS 7} 450 &) 13 node 7} H=m2 o]z{gh
FAE 2A $EERA dote 8 ALw dabs,

270¢] Ethernet & d7sl 3= LAN bridge =
storage ring ¢]v} linac &2 beam line -& #H|ojs}
= process computerz} E Qe wa} v} process
computer #jo]s}2] DACS & fA| access & 5= <l
52 543 ole 7M7Y A% Ao +3 F
83 =3 process computer & A b AR 2]
back-up & process computer 7} 170-& thA| dledo}
sHs 7% cable A% A2 EeA 2A7L 49
ol ol 7HEE #Ech

o o ofy
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3.8 CATV Network

7157 $9A19 $49AE = beam line user 4}
technical staff ®5olA F3 {83} & =3
= Ao Al TVE F4 715709 AdE &

FE AR 23ds F 5 oo 3 #Hed A
o}, CATV Network & %3l wdg £ 3rz
+ beam current, beam current w3}%|, energy
level, beam life time, vacuum & Sojo o] 9]ef
8ol ulz} operator 7} A= message &£ EA]

g Ao},
4. Software
4.1 Accelerator Control Software

7147 Aold AZ eSS g glo] AE
Fz2o A AR A D BpE e Fo
e}, AETxe 7 die] Azl Ay
format ¢} messageS F3 wEoz sy Mz Ay
22
1) Supervisory level : X o] F2o 7}#A
9] #¥L console computeroA APF=
operator interface programe] t}, 7} 4 7] 2
parameter gtz Adu] 2pA 9] Aezh ¢+ 9l
A Heu 2y ojwiAR FAH 2 Al
g% xFaae Aldlal invokingd console
computersl] o] = AP AR} console
screencl] EA|Hch,
2) Process level : o] #¥& host computer2}
process computer Aol A AdlEle 7HE7] Ao
Mzl Zgade] sigHct, = DACS Ao A
Yele o|AHZo Hx Z2aYd XE
computersl| 4} ¥-4t Fe]|s data base®] 7Y
Al, W dlolel A, parameter HYE ¥
data base #Felz g1l w o7 gt 7}
%7] Ao} Ayl T2z 7179 3R
ol A, d=de| Aojxe|e] A3, parameter
9] random Ao} ¥ obHEAE 3 A ZR

a3 Fo] &3,

3) Hardware interface level : o] #W-& AH¢



Aol Axeeir} 7H&7] Ale] hardwared]

EAdelud A=A & A 4

transparent3}#| device® access¥  ¢lv- &

Z71%-9 Aglolct, 7+ computer?] communi-

cation programo]|y} DACS2] monitor program

3l device control programe| of 7}o]] Z3Flt},

4) Data base : dloje} wo] e 71457 9%

9ls) WL & 7] ql parameter Ftoju} device

ojo} 7Z+e HWE o|Fo]A static data base

9} operator®] x£#o|v} DACSEHRE 4=
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