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Abstract 

The RIKEN ring cyclotron system is controlled by 
means of three mini- co mputers, which are linked with 
one anot her through optical fiber loops. A CAMAC 
seria1 crate network and a GP-JR are used for the 
control of accelerator devices. Two types of 
in te llj~ent modul es are used; one is a CAMAC module and 
the other is a ter~inal modul e for high-speed local 
control of the acce l e r ator devices. The operating 
system OS60/UMX is n combination of a real time and a 
UNTX system. ftppji catio n programs are written in 
FORTRAN 77 langua~e. Most oP"ration" are performed by 
touc.h Pilnnels. 

IntroducLion 

The constr uct jon of t he RTKEN rjn~ cyc lotron is 
almost co mpl eted. The contro l system co ns ists of three 
mini- co mput ers; the first one is for datn base and 
pro~ram development, the seco nd one is for the control 
of inje~tor linac(RIL AC), and the third one is for 
control of ring cyclotron . These computers are linked 
with one another through optical fiber loops. 

The parameter values are transferred between the 
accelerator devices and co mputers through a CAMAC 
serial network. Two types of i ntell igent modul es are 

11 

used f0 2 devices. 
terminal 

high-speed local control of the accel e rator 
One is a CAMAC modul e and the other is a 

modul e . A micro processor .is in tegrated in 
eac h module. 

Co mputer Syst e m 

Fj~ure J shows a hlock d.iil~ram of control system. 
Three min~-romputers are I inked by using glnss optical 
fiber ca hl"". Th e ('o mput.f'rs ile" of the sam" I' YP", " :~2 -
bit. industri,,1 co mput er MFLCOM :lSO-fiO/SOO(M-fiO) of 
Mitsubishi F: lertr'ir. Corp .• Th" Jhllr,o~'t e ri s t. ics of,th i s 
r.o mpl.lt.l'r ~(~ r p. ;) I rp.:u:l v r AP()r t.e n. fh p: np.f.\oIork 1 S a 

duple, syst." III. F..,,, n in f' h" failllr" of one lin" or 
f;Ji Ilir e/ po~ f~ r-()ff of ilny one ('.OntPlltp.r, th n r .OIllPIIf.lH' 

link ca n be r"tained aut.omatically by a doptin~ a loop 
hack met horl. The transmissjon rat" is IS,3fi Mhps. 

This r.omput.er system hilS oth"r t.wo typf'S of computer 
networks; one is an Ethern"t a nd th f' ot he r is a UNIX 
network. Program and data transf"r and local 
diagnostics are p"rform"rl hy usin~ th e,," n"(work,, . 

Compllter I sl.ores t.hf' fi e ld mapping datil of sec!.or 
magn ets and tr ansport ma~nets. At. il r eouest from ilny 
('.ontrol (~OmDllt c rl(·. ompllt, p r 2 nr :\). t.illl(~ r.onsllm in r. t.Rsks 

SlJc. h as orhit r.alc1llntions and tri'l nsport. ca le1ll"tions 
ar'" perform('(1 hy comput."r I liS i np: t.hese milPP i nl( dat" 
and th" r"sults ilre Sf)nt hack t.o the ('"nITol c.o mputer. 
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Fig. 1. Block diagra. of Control syste •• 
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COmI'lIt!'1 ;~ f"lllip,,(,d .ith il CAMAC Silil ilnrl ('dn he IIs"d 
as <l n;}ck-lIP I ()IIIPlItCT' for the rontro I rOlllputArs. 

Co~~utnr 1 " ill~n I inkerl to th" rnntral computnr of 
our institut" (FACOM M-7RO) in ordpr to ask for ,ions in 
which larger memory <lnd highpf' romputntion ~p(·~nd ,H'n 

nercssiiry. 
Comput8r 2 contr,,!es t,he RII,AC throul!,h (iP- fB using 

optical fib"r links. 
Compllt8r :\ controls th" rinl!, cvelntron through the 

CAMAC bit seriill loop. The console devi",es such as 
touch panels and color displHys arA linknd to computer 
:1 .ithout "CAMAC syst,"m. This comp,ll"r is also linked 
wit,h Ih" COOlplitpr (MITSIiRISilf MX-:,OOO) of rarliation 
Silfety contrnl systpm. For rilrliiltion safnty, MX-JOOO 
has the highAst priority. Rpforn startinl!, operation, 
an opef'iltor shoulrl Clsk MX-:IOOO for permission. If ilny 
prratir. r'ondit.ions OCf:.lJr in t.hp safpty systPIll rl1lrjng 

oprr<ltion, MX-:IOOO senrl nark il heam-st,op COmmilJlri. 
Computers 1 ilncl :l ilr" instHI1"rl in thp control room 

nf rinR I''yc.jotron ;1nd cOillpulf:r ? is in the r.nntrol room 

of th" H fLAC. 

111t.l~rf;:w(>· ~vstf'1II 

"i'X CAMAC ('(";ltt'S ,lr'(~ riic;trinlltl'd in fOllr' ("nwer sllpply 

t'r)OIll<"';. Onp is instilllprl in ,In operFltol'sr r.nnso\('. 

nl'''',ill-.;',I' or fll(' lnnv rli-..:.IIlnr.1 (q() III milY..) h(~tw('f'n theso 
rO;)II]S dlHi thp ('ont rnl rnmolltf'r, thps(' CAMA(' (,T'.1tps :IT'P. 

!irlkl'rl hv :j L;t Sf'I'i;tl CA~A(' loop of nplj(';-JJ fjher 
{';-}hlf'~; thf' t f';)nslllis<.:..ion r,ltp is ~ Mhps. A 
disarlv;)lll.1fC n1' this npli,'al loop is that it h'lS no 
bypass fllnction whpn nnp. rratp is powprnrl off. 

'r~n tYPf:~ of mnrllll~' whirh illtcprHI,p mirrnprnre~snr 

aI''' useri for th" intprfHcP bptw8pn controllerl devices 
and tbn rAMAc system. CIM is a CAMAC morlulp and nrM 
is an int,prfacp morlule to "nch rontf'ollprl oevicp ilnd 
installf'd clo8r,jy t.o t.h" drvicc. CIM e><'C,lIte8 the 
mpSSill(l' transf"f' hf'twppn th" M-60 comp'lter and IHM. 
Infnl'llIilt i'>lI~ ;1I'(' tr<lnsferrf'rI h"tw"'n CIM ilnrl nfM 
thr()II~;h pl,lst ii' ()pt ira\ fihC'r cahlps. Thp maximulIl 

]en,.:th !If tlli~ I dh]!' is I imitnd to :H) m. nfM PXP.Clltf~S n. 

Ioeal sf'qllerll'{' ('ontrn], I nr,;:} 1 ~lIrvpvllilncp, functlon 
fJ~nprdti(,n~ ;H1d t(~~ting~ thus rl~dl](~inr thp load of t.he 
1~()ntr()1 j'OmDlIt(·l'. F;)('h nTM hrlS spvprdl rligit;~l 

input/olltpllt (IH/nO) ports and sixt"nn analog input 
(A T) ports. The Ill/nn ports of nTM for power suppl y "re 
of ,,12 V npto-('.ollplerl typP. I1TM for heam rii"l(nostics 
h,lS TTl I f'VP I In Ino ports in orrl.'r to ['"rrv on slirh 
hiRh-spepri exchange of data as that from beam profile 
monItor or emittancA measuring system. For the control 
of main differencial probes (Mnp), DIM are linked with 
a dedieat.ed microprocAssor. Sincp hil!,h-speed control is 
pf'rformed for the RF system by programmable 
controllers (rC), thA main johs of nfM arp start/stop 
and monitoring. Status <lnd "nalog values arp sent to 
control computpf' throul(h CrM/nIM system. A vacuum 
control SVStPIII also IIses PC. Almost <III interlorks and 
scqllnnu' ('ontrn I ar., perfnr,.",rj by the PC. Th., vaeuum 
gauges and tpmppraturns of cryopllmps are read by DTM. 
A residual P<lS nnalyzAr (QHA) is controlled by " 
dAriicateri lIIir-ro!',nIllPlitAr anri thA data are spnt directly 
to t hI' "(>Ill rnl r,ompllt"r thrOlll!,h "pt,jr-"I RS2:JZC lines. 
For a cooling svstPIII, nrM only re"rls the status. 

Th" toLl I nllmhnrs of Cl M and nlM ilre :J() anri 170, 
r~sp('('tiv('lv. 

ni"rnostirs of control Inri ripvices is "ArriAd out 
ronvpnif'nt Iy by v"rifving the rpsponsp of the rlpvicps. 
For this local riiarnostics. a local af'pa nptwork 
(Hthprnpt) with a transmission ratp of 10 Mbps is userl. 
FOUf' inter1'"",,, tprminals (TTA) arp prepared; two are 
placed closely to comput~r 1 And 3, the other two are 
closely to thn CAMAC stations. nial!,nosis is carripd nut 
by plugging H TSS terminal unit into a port of a 
nnarnst TIA. Thnse ports arn <lIsa used for displaying 
mach in" stat liS in an oper"tor room or countinl!, roollis by 
splprtinl!, n dpsirrri part of th" machin8 on a keyboard. 
Since this network links two computers (computer 1 and 
3), an operator is acr-essihl" to each computer. 

The computer system is pquiped with one more network; 
l'~JX n('twork. This nptwork eRn bp IISPO only in IINIX OS 
anri not in rnnl timr OS. 
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Fig. 2. Operators' console. 
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Con,;olp. 

FiglJre 7 sho'NS 1.hr. opp.rnt.ors' r,onsolp, whirh 
consists of thrAe p~rts (rp.nter, left. and right 
pad.s); thA I"ft <lnd rirht. p~,.t.s i1re m;;dp. P.qllivillAnt to 
each other for the convAnip.nce of diagnostics of 
~ccelerators. At IA~st two operators ran ac.r"ss thA 
accelerntor svstem inrlrpp.ndp.ntlv. Thp. consol" devic.es 
C,rA linked nir'ectly to rompllter :1 without the CAMAC 
intcfar.e. Ber.'lilse of an industrial computer, there are 
many convAnient ann powerful mnn-machine interface 
devices and softwares. The center part is prepared for 
the devices such as lTV's, scopes, and error message 
output CRT. CRT's, #1 - #7, are model VT241 of DEC with 
touch pannels(TP) on the scrAens. CRT #8 is VT241 
without TP. CRT's, #9 and #14 are low-speed full 
graphic displays, #10 and #13 are high-speAd full 
graphic CRT's, Dnd #11 and #12 ar" r.haracter displays. 

Allmost nIl man-machine interartions are performed by 
thr Tr's and Ihr informations arA diplaved on IhA 
CRT's, #9 - #13. The first assignment of the role to 
each TP is donA at thA center TP(#4). Figure 3 shows 
the rentnr TP display. Figure 4 is on examplA of thA TP 
displ,,' for thr control of power supplies. In this 
raSA, m~x i ""1m fOllr pOller slJppl iAs are contro lIed on t.he 
sarnA screAn. ThA assignmAnt to other parts is changAd 
by pushing the uppAr right fnur buttons. 

SoftwarA 

The application programs are written in FORTRAN 77 
language. The steps of these programs amount to several 
tens of thousands. The data base about accAlerator 
devicAs arA nlmost completAd. They are first r.reatAd in 
disk filAs and at initial program loading timA are 
loaded into a common arAa of memory. ThA required 
memory is about 20 KIl. Tn our c.omputer, different tasks 
ocrupy independent logical mAmory space in ord~r to 
avoid addressing overlaps. These tasks exchange 
information through thA e.ommon aren. This rommon are;, 
can be also accessed by other romputer through a data 
way. 

Many kind of proRrams whirh deal with man-machine 
i nl erfarA with TP hav(' hee" d .. vn loped. IIII' r<ln lI~e TP 
convAniently and flexihly, and layout variolls tYPAS 
and rolors of push buttons rnyollt on it Th" progr'lms 
for 111M of power sllpplv are Axt"nsivply improved tn gAt 
hiRh-speAd AXArution. 

Sinc" the prORrams of CTM/nTM nre writt"n in 
.1ss" .. hl(',. longuilp'e it is 0 litt]" inr.onveniAnt for the 
maintenance. ThAn WA arA now goinR to use high levp.l 
languap:e. 
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tIAG.M SLIT RllAC 

INJ.TR PR!FILE INJ.TR 
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axLlNG axLlHG axLlHG 

Fig. 3. The display on the center touch pannel. 
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Fig. 4. An example of TP display for power supply 
control. 
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