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Abstract used fo high-speed local control of the accelerator
devices. One is a CAMAC module and the other is a
The RIKEN ring cyclotron system is controlled by terminal module. A micro processor is integrated in
means of three mini-computers, which are linked with each module.
one another through optical fiber loops. A CAMAC
serial crate network and a GP-IB are wused for the Computer System
control of accelerator devices. Two types of
intelligent modules are used; one is a CAMAC module and Figure 1 shows a block diagram of control systenm.
the other is a terminal module for high-speed local Three mini-computers are linked by using glass optical
control of the accelerator devices. The operating fiber cables, The computers are of the same type, a 32-
system 0S60/IJMX is a combination of a real time and a bit industrial computer MELCOM 350-60/500(M-60) of
UNTX system. Application programs are written in Mitsubishi Electric Corp.. The thrwrterlcfqu of this
FORTRAN 77 langnage. Most operations are performed by computer were alreadv reported, The netvork is a
touch pannels. duplex system. Fven in the failure of one line or
failure/pover-off of any one computer, the computer
Introduction link can be retained automatically by adopting a loop

The cnnstruction of the RIKEN ring cyclotron is

back method, The transmission rate is 15.36 Mbps.
This computer system has other two types of computer

almost completed. The control system consists of three networks; one is an Ethernet and the other is a UNIX
mini-computers; the first one is for data base and network. Program and data transfer and local
program development, the second one is for the control diagnostics are performed bv using these networks.
of injector linac(RILAC), and the third one is for Computer 1 stores the field mapping data of sector
control of ring cyclotron. These computers are linked magnets and transport magnets. At a reauest from any
with one another through optical fiber loops. control computer(compnter 2 or 3), time consuming tasks
The parameter values are transferred between the such as orbit calculations and transport calculations
accelerator devices and computers through a CAMAC are performed by computer 1 using these mapping data
serial network. Two types of intelligent modules are and the results are sent back to the control computer.
l[ RILAC ]]
1 !
ME LCOM350-60 1 OPTICAL DATA WAY I6Mbps [ ME LCOM350-60 LEONTHROL: SVSTEND

MINI COMPUTER

CAMACI llnggl

~200 m’

1 MINI COMPUTER

cAATE

k- et

: OPERATORS' CONSOLE :

RADIATION SAFETY CONTROL

13

MELCOM350-60
MINI COMPUTER

] SHD ~200 m
LOCAL AREA NETWORK [0Mbps ‘ﬁ_A_—IW T ——
CCA'MAC SERIAL HIGHWAY (OPTICAL) SMbps
CAMAC3 | ] CAMACY | ] CAMACS [ ]
CRATE | CAATE | cAATL | cAAtE | caate 1] CAATE |
thaas] Hi | . sxl Hloues ill $land Hg AR ANE HI%H?I
N \ \\ \ AN
----------------------------- cafe L e s s F T —
SYSTEM)
Q SECTOR MAGNET - T;Eg;%";/fxm"m'o” VACUUM
INJECTION TRANSPORT Lh e COOLING
(1TSS TERMINAL)

Fig. 1.

Block diagram

407

of Control systenm.



Proceedings of the Eleventh International Conference on Cyclotrons and their Applications, Tokyo, Japan

Comvutler 1 is equipped with a CAMAC SHD and can be usnd
as a hack-up computer for the control computers,
Computier 1 is also linked to the central computer of

our institute (FACOM M-780) in order to ask for Jjobs in

vhich larger mewory and higher cowputation speed are
necessary.

Computer 2 contrers the RILAC through GP-IB wusing
optical fiber links.

Computer 3 controls the ring cvelotron through the
CAMAC  bit loop. The console devices such as
touch panels and color displays are linked to computer
3 without » CAMAC system, This computer is also linked
vith the computer (MITSUBISHI MX-3000) of radiation
safety control system. For radiation safety, MX-3000
has the highest priority. Before starting operation,
an operator shouid ask MX-3000 for permission. Tf any
erratic ronditiens occur in the safety system during
operation, MX-3000 send back a beam-stop command.

Gomputers 1 and 3 are installed in the control room
of ring cyclotron and computer 7 is in the control room
of the RTLAC.

serial

Interface Svstem
Six CAMAC crates are distributed in
installed in  an  operators’
(90 m moax.) between these
these CAMAD crates are
loop of fiber
cables; the transmission rate s H Mbps. A
disadvantiage of this optical loop is that it has no
bypass function when one crate is powered off.

Two typrs of module which integrate microprocessor
are used for the interface between controlled devices
and the CAMAC system. CIM is a CAMAC module and DIM
is an interface module to each controlled device and
installed execites  the
WeSSAge DTM,

four vower supply
rooms,  One s console,
long  distance
rooms and the control

tinked bv 4

Recanse of the
comnpinter,
CAMAC

bhit serial optical

rlosely to Lhe device, CIM

transfer between the M-B60 computer and

input/output.  (DT/DO)} ports and sixteen analeg input
(A7) ports, The DT/DO ports of NDIK for power supplv are
of a 12 V opto-coupled type. DIM for bheam diagnostics
has TTI Tevel NT/D0 ports in order to carrv on  sich
high-speed exchange of data as that from beam profile
monitor or emittance measuring system. For the control
of main differencial probes (MDP), DIM are linked with
a dedicated microprocessor, Since high-speed control is
performed for the RF system by programmable
controllers (PC), the main jobs of DIM are start/stop
and monitoring. Status and analog values are sent to
control computer through CIM/DTM  system. A vacuum
control system also nses PC. Almost all interlocks and
saquence  control are performed by the PC, The vacuum
gauges and temperatures of cryopumps are read by DITH,
A residual gas analyzer (QMA) is controlled by a
dedicated wmicrocomputer and the data are sent directly
to  the cantrel computer through optical RS232C lines.
For a cooling svstem, DIM only reads the status.

The total numbers of CTM and DIM are 30 and
respectively,

170,

Niagnostic Netvork

Diagnostics of controlled devices is ecarried out
conveniently by verifving the response of the devices.
For this local diagnostics., a Jlocal area network
(Ethernet) with a transmission rate of 10 Mbps is used.
Four interface terminals (TTA} are prepared; two are
placed closely to computer 1 and 3, the other two are
closely to the CAMAC stations. Diagnosis is carried out
by plugging a TSS terminal unit into a port of a
nearest TTA,. These ports are also used for displaying
machine status in an operator room or counting rooms by
selecting a desived part of the machine on a keyboard.
Since this network links ftwo computers (computer 1 and
3), an operator is accessible to each computer.

The computer system is equiped with one more network;

Informat jons are  transferred between CIM and DIM UNTX network. This network can be nsed only in UNTX 0S
throngh plastic optical fiher cables. The maximum and not in real time 0§,
length of this cablie is limited to 20 m. DIM executes a
local seguence control, local survevllance, function
sennration,  and testing, thuas reducing the load of the
rontrol comnputer, Fach DI¥ has several digital
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Console
Figure ?2 shows +the operators’ console, which
consists of three parts (center, left, and right

parts); the left and right parts are made equivalent to
cach other for the convenience of diagnostics of
accelrrators, At  least two aperators can  access the
accelerator svstem independentlyv. The ronsole devices
are  linked directly to computer 3 without the CAMAC
inteface. Because of an industrial computer, there are
many convenient and powerful man-machine interface
devices and softwares., The center part is prepared for
the devices such as ITV’'s, scopes, and error message
output CRT. CRT’s, #1 - #7, are model VT241 of DEC with
touch pannels(TP) on the screens. CRT #8 is VT241
without TP. CRT’s, #9 and #14 are low-speed full
graphic displays, #10 and #13 are high-speed full
graphic CRT’s, and #11 and #12 are character displays.

Allmost all man-machine interactions are performed by
the TP's and the informations are diplaved on the
CRT’s, #9 - #13. The first assignment of the role to
cach TP js done at the center TP{(#4). Figure 3 shows
the center TP display. Figure 4 is an example of the TP
display  for the control of power supplies. In this
case, maximum four power supplies are controlled on the
same screen. The assignment to other parts is changed
by pushing the upper right four buttons.

Software

The application programs are written in FORTRAN 77
language. The steps of these programs amount to several
tens of thousands. The data base about accelerator
devices are almost completed. They are first created in
disk files and at initial program loading time are
loaded into a common area of memory, The required
memory is about 20 KB. Tn our computer, different tasks
occupy independent logical memory space in order to
avoid addressing overlaps. These tasks exchange
information through the common area. This common area
can be also accessed by other computer through a data
vay.

Many kind of programs which deal with wman-machine
interface with TP have been developed. We can use TP
conveniently and flexibly, and lay out various types
and colors of push buttons rayont on it The programs
for NTM of power supply are extensively improved to get
high-speed execution,

Sinece the programs of CTM/DIM are written in
assembler  language it is a little inconvenient for the
maintenance, Then we are now going to use high level
language.
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Fig. 3. The display on the center touch pannel,
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