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ABSTRACT

Ibaraki-ken, 319-11

The injector accelerators of SPring—8, 1GeV linac and 8GeV synchrotron, have distributed control systems
using network and many VME computers. These are having many points must be modified after the facility is com-
pleted, and the system should be adapted to many requirements of users in a short time and low cost. For this purpose,
the concept of object oriented programming(OOP) is inevitable to build up the software. We rewrite device drivers
in C to get flexibility, transparency and ease of maintenance. Flexibility and transparency of device access contribute
to good achievement of OOP control system. In this paper, the know-how the making device drivers in C and how
to combine the C module with the assembler module are discribed.
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List1

—— filename : din3ca.a -—— List3
nam  DIN3C -—— filename : makefile —--
.l Driver module for DIN3 CFLAGS = -Jsgixt=/dd -cs=.Jrels/dIn3ca.r ~k=2lclf ~tp=020
use “defsfile” RFLAGS = -m=3
use "./defs/ss_.def" RDIR =RELS
RC  =r88020
Edition equ 1 current edtion number
Typ_Langset (Drivr<<8)+0bjct DeviceDriver/Assembler dindc.t: din3c DCO DC2
Attr_Rev set (ReEnt+SupStat<<8)+0 touch din3c.t
Stack equ 500
din3c:din3c.c din3ca.r
psect DIN3C,Typ_Lang,Attr_Rev,Edition,Stack,Entry
din3ca.rdin3ca.a
Entry dew Init
:: ""v:a‘: DCO:  DCO.r /hoflibysys.l
dow GotStat ard @ 168 RELS/DCO.r -O=./OBJ/DCO -{=m0flib/sys.|
dew PutStat movem. (a7)+,d2-d7/a0-a7 DCOr: DCOa
dew Term fts 68020 DCO.a -0=RELS/DCO.r
dew O . e e e b
GetStatError ) " | ; MR
Init: movem.! (a7)+,d2-d7/a0-a7
move sr,-(a7) save sr movel dod1
o #$0700,s1 mask all IRQ o #Carry,cor
movem.! d0/d2-d7/a0-a7,-(a7)} ns
moveal a2,a6
PutStat:
move.l a2dt move sr,-(a7) save sr
movel al,do ol #$0700,sr mask all IRQ
bsr Cinit movem.| d2-d7/a0-a7,-(a7)
tstl do moveal a2,a8
bne.s InitError move.l  a5,-(a7)
movem.! (a7)+,d0/d2-d7/a0-a7 movel a4,-(a7)
drl di movel a2,-(a7)
move (a7)+.sr restore sr movel atdi
s bsr Cputstat
movea.l (a7)+,a2
InitError moveal (a7)+.a4
move.! dodi moveal (a7)+.a5
movem.| (a7)+.d0/d2-d7/a0-a7
move (a7)+.sr restore sr RetCput:
ori  #Carry,cor set carry tst.l do
s bne.s PutStatError
drl dt
Read: movem.| (a7)+,d2-d7/a0-a7
movem. d2-d7/a0-a7,-(a7) move  (a7)+.sr restore sr
moveal a2,a6 s
movel a5,—(a7)
movel a4,-(a7) PutStatError:
movel a2d1 move.l dod1
move.l atdo movem.! (a7)+d2-d7/a0-a7
bsr Cread move (a7)+sr restore sr
moveal (a7)+a4 ol #Carry,cor
moveal (a7)+,a5 ns
movem. (a7)+d2-d7/a0-a7
Termm:
crl di clear error codefflag move sr,-(a7) save sr
s ori  #$0700,sr mask all IRQ
movem. d2-d7/a0-a7,-(a7)
Write: moveal a2,a6 movem.| (a7)+,d1-d7/a0-a7
movem.! d2-d7/a0-a7,-(a7) ns
moveal a2,aé movel a4,-(a7)
move.! a5.-(a7) movel a2d1 Sys_Call_F$IRQEm
movel 2a4.-(a7) movel a1,do movel  d1,d0
move.) a2d1 bsr Cterm movem. (a7)+,d1~-d7/a0-a7
move.! at.do moveal (a7)+,a4 ns
bsr Cwrite drl di
moveal (a7)+.a4 movem.| (a7)+,d2-d7/a0-a7 IRQHandle:
moveal (a7)+.a5 move (a7)+.sr restore sr move sr,-(a7) save sr
movem.| (a7)+.d2-d7/a0-a7 s ori  #$0700,sr mask all IRQ
movem. di-d7/a0-a7,-(a7)
move.w #E$BMode,d1 write not allowed Set_IRQ: movel a2,do
ol #Carry,cor set carry movem.| d1-d7/a0-a7,-(a7) move.l a3.d1
s moveal 68(a7)a3 movel a6,-(a7)
moveal 64(a7),a2 bsr CIRQHandle
GetStat: leal IRQHandle(pc),a0 moveal (a7)+.a8
movem. d2-d7/a0-a7,-(a7) bra CaliRQ bne.s IRQHandleError
movea.l a2a6 st do
move. a5,-(a7) Reset_IRQ: bne.s IRQHandleEmor
movel  a4,-(a?) movem. d1-d7/a0-a7,-(a7) movemn. (a7)+d1-d7/a0-a7
move.l a2,-(a7) movea.l 68(a7),a3 move (a7)+,sr
movel atdi moveal 64(a7),a2 drl d1
bsr Cgetstat moveal #0,a0 s
moveal (a7)+.a2 bra CaliRQ
moveal (a7)+.a4 IRQHandleError
moveal (a7)+.a5 CalllRQ movem.l (a7)+d1-d7/a0-a7
st do os9 F$IRQ move (a7)+,sr
bne.s GetStatError bes Sys_Call_FS$IRQEmr ori  #Carry,cer
drl do ns :
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List2
—-— filename : din3c.c —-

#include <module.h>
#include <sysio.h>
#include <MACHINE/reg.h>
#include <path.h>
#include <procid.h>
#include <modes.h>
#include <ermo.h>
#include <sg_codes.h>
#include “din3c.h"
sysioStatic sysio;
static unlon nint Ssharebit,
Gsharebit,
readwork,
Interrupt;
Int emo,
unsigned int Cinit(dev_desc,dev_static)
mod_dev *dev_desc; /* ptr to device descriptor *
r Idd/defs/module h@h THEIh T3 */
sysloStatic *dev_static/* prt to device static storage *
r /dd/defs/syslo.hoh TEEEh TS ¥/
{ r FRA R RS A3 DYWL ELT D *
struct din3port *board;
” device static storage 2 #M{Ld 5 *
Ssharebit.d.i1 =0;
r R— FEOMLTS *
board = (struct din3port *)dev_desc~>_mport;
board->IE = 0;
" WHAHBE W

return(Set_IRQ(dev_desc->_mvector,dev_desc-§
>_mpriority,dev_static,dev_desc->_mport));

}
unsigned int Cread(path_desc,dev_static,procs_desc,usr_stack)

union pathdesc *path_desc/* ptr to path descriptor *
r [dd/defs/pathhph THEEh TS ¥
sysloStatic *dev_static/* pir to device static storage ¥/
r [dd/defs/syslo.hoh THESh TS ¥/
procid *procs_descy/* ptr to process descriptor *
" ldd/defs/procidhp THEEh TS ¥/
struct usrstack *usr_stack;
” ptr to user register stack *
" dinSc.ho TEESH TS Y/
{ r RHAHUBEITD ki
return( readwork.d.i0);
r F=3 %R Y

}
unsigned int Cwrite(path_desc,dev_static,procs_desc,usr_stack)

unlon pathdesc *path_descy/* ptr to path descriptor *
sysloStatic *dev_staticy* ptr to device statlc storage ¥/
procid *procs_descy/* Ptr to process descriptor *
struct usrstack *usr_stack;
{ r WEAHMBEELTD *
4 FIINA vDOR= FORDHADL LERA *
retumn(0); /* dOiZ 0 EARTED *
}
unsigned int Cget_option(path_desc,dev_static,procs_desc,usr_stack)
unlon pathdesc *path_descy/* ptr to path descriptor *
sysloStatic *dev_static,* ptr to device static storage ¥/
procid *procs_descy/* ptr to process descriptor *
struct usrstack *usr_stack;

NRRATF LRIV TIOAT Y 5 v EB%
ToEAD/Ny T yicatt—1%3%

{ r
*/

}
unsigned int Cget_path_size(path_desc,dev_static,procs_desc,usr_stack)

union pathdesc *path_desc;* ptr to path descriptor *
sysioStatic *dev_statlc/* ptr to device static storage %/
procid *procs_descy/* ptr to process descriptor *
struct usrstack *usr_stack;
{

” A=T/LTOBARORBET DL RISET Y
}
unsigned Iint Cgetstat(func_code,path_desc,dev_static,procs_desc,usr_stack)
unsigned short func_code/* function code
*
union pathdesc *path_desc;* ptr to path descriptor *
sysloStatic *dev_static,* ptr to device static storage  */
procid *procs_desci/* ptr to process descriptor *
struct usrstack *usr_stack;
{ r function code THB ML I —NT 5

switch  (func_code)

{

case S§S_Opt

:return(Cget_option(path_desc,dev_static,procs_desc,usr_stack));

case !
SS_Slze:return(Cget_path_slze(path_desc,dev_static,procs_desc,usr_stack))

default rreturn(E_UNKSVC);
}
” I5—-DRELTF—I—- F%ET, *
r EXORE. 0%:&7 *
}
unsigned int Cput_open(path_desc,dev_static,procs_desc,usr_stack)
union pathdesc *path_desc/* ptr to path descriptor *
sysloStatic *dev_staticy/* ptr to device static storage *
procid *procs_descy/* ptr to process descriptor *
struct usrstack *usr_stack;
{ r PREF=TVTE i

}
unsigned Int Cput_close(path_desc,dev_static,procs_desc,usr_stack)

union pathdesc *path_descy/* ptr to path descriptor *
sysioStatic *dev_static/* ptr 1o device static storage *
procid *procs_descy/* Ptr to process descriptor */
struct usrstack *usr_stack;

{ r NZ2%ID-XT53 Y

}
unsigned int Cput_set_EvSig(path_desc,dev_static,procs_desc,usr_stack)

union pathdesc *path_descy/* ptr to path descriptor *
sysloStatic *dev_staticy/* ptr to device static storage */
procid *procs_desci/* ptr to process descriptor *
struct usrstack *usr_stack;
{ r WHRABRERIIRITT SRV bV TFNE
BRI +
return(0);
}
unsigned Int Cputstat(func_code,path_desc,dev_static,procs_desc,usr_stack)
unsigned short func_code/* function code
*
union pathdesc *path_descy/* ptr to path descriptor *
- | sysloStatic *dev_static,* ptr to device static storage */
procid *procs_desci/* ptr to process descriptor *
struct usrstack *usr_stack;
{ Il function code THABI MM E I—NT 5
switch  (func_code)
{
case SS_Open:
return(Cput_open(path_desc,dev_static,procs_desc,usr_stack));
case SS_Close:
return(Cput_close(path_desc,dev_static,procs_desc,usr_stack));
case SS_SsSig:

return(Cput_set_EvSig(path_desc.dev_static,procs_desc,usr_stack));

default rreturn(E_UNKSVC);

}

r L5-DRELT—a3— FEET, *

r EXORE. 0487 ¥
}
unsigned Int Cterm(dev_desc,path_desc,dev_static,procs_desc)
mod_dev *dev_descy/* ptr to device descriptor *
sysloStatic *dev_static,* ptr to device static storage *
procld *procs_descy/* ptr to process descriptor *
{ r BTREBE1TS ¥

struct din3port *board;

board = (struct din3port *)dev_desc->_mport;

board->|E = O;

r HHALBEARKRT D *

return(Reset_IRQ(dev_desc->_mvector,dev_desc]
>_mpriority,dev_static,dev_desc->_mport));

}
CIRQHandle(dev_static,board,sys_global)

sysioStatic *dev_static/* ptr to device static storage *
struct din3port *boardy/* ptr to port Vi
r dindchoh CEEEN TS ¥/
void *sys_global;
{ r MHABMEAEITH Y
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