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Abstract

In the SPring-8 accelerator control system, VMEbus computers operated by Solaris OS have been used as front-end
computers. Since 2013 when VME multi-core CPU boards were introduced, the problem that the CPU load was
increased and the running processes were frozen for over a dozen seconds has been periodically occurred. As the future-
oriented approach to solve this problem, these VMEbus computers were migrated to 64-bit OS environment. 64-bit
compliance of device drivers was indispensable to achieve these migrations. The migrations of about forty VMEbus
computers have been completed after porting fourteen kinds of existing device drivers. My adopting approach to reduce
the porting cost of the device drivers, the evaluation of these migrations, and the obtained knowledge through the
experience of the migration work are reported in this paper. In addition, consideration of the future device drivers is

discussed.
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Figure 1: An example of the Solaris device tree.
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Figure 2: So-called “24 days problem” that the CPU load
became high and running processes were frozen.
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int dev_bpmdsp_write_dpram_data( int fd, u_char dsp, uint loc, uint num, int *data )
{

int arg[4];

arg[0] = (int)dsp;

arg[1] = (int)loc;

arg[2] = (int)num;

arg[3] = (int)data: /* pass the address of data variable */

if (err = ioctl( fd, BPMDSP_REQ_WRITE_DPRAM, arg ) ) {

}
(a) API function
static int bpmdsp_ioctl(dev_tdev,int cmd, intptr_t arg, int flag, cred_t *credp, int *rvalp)
{
switch( emd ) {
case BPMDSP_REQ_WRITE_DPRAM:
int param[4];

/* receive the address of user space variable in param[3] */
if( copyin( (void * )un. param, sizeof(param) !=0)

(b) Device driver

Figure 3: An example of a device driver which doesn’t
work in the 64-bit environment.
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typdef struct {
int dsp_num;
int pos_num;
int data_num;
int* start;
} Bpmdsp_dpram;
#ifdef MULTI_DATAMODEL
typedef struct {
int dsp_num;
int pos_num;
int data_num;
wint32_t start;
} Bpmdsp_dpram32;
#endif I* ! _MULTI_DATAMODEL */

(a) Newly introduced data structure

int dev_bpmdsp_write_dpram_data( int fd, u_char dsp, uint loc, uint num, int *data )
{
Bpmdsp_dpram arg;

arg.dsp_num = dsp;
arg.pos_num = loc;
arg.data_num = num;
arg.start = data;

if (err = ioctl( fd, BPMDSP_REQ_WRITE_DPRAM, &arg) ) {

H
return DEV_BPMDS_OK;

(b) Revised API function

static int bpmdsp_ioctl(dev_tdev, int cmd, intptr_t arg, int flag, cred_t *credp, int *rvalp)

{
switch( emd ) {

case BPMDSP_REQ_WRITE_DPRAM:
Bpmdsp_dpram dpram;
#ifdef _MULTI_DATAMODEL
Bpmdsp_dpram32 dpram32;
switch (ddi_model_convert_from(flag & FMODELS)) {
case DDI_MODEL_ILP32:
/* copy 32-bit args data shape */
if (ddi_copyin((void *)arg, &dpram32, sizeof(Bpmdsp_dpram32) flag) != DDI_SUCCESS)
return (EFAULT);
/* convert 32-bit to 64-bit args data shape */
dpram.dsp_num = dpram32.dsp_num;
dpram.pos_num = dpram32 pos_num;
dpram.data_num = dpram32 data_num;
dpram start = (int*)(uintptr_t)dpram32 start;
break;
case DDI_MODEL_NONE:
/* application and driver have same data model. */
if (ddi_copyin((void *)arg, &dpram, sizeof(Bpmdsp_dpram),flag) != DDI_SUCCESS)
return (EFAULT);
break;

}
#else 1* ! _MULTI_DATAMODEL */
if (ddi_copyin((void *)arg, &dpram, sizeof(Bpmdsp_dpram), flag) != DDI_SUCCESS)
return (EFAULT);
#endif 1* ! _MULTI_DATAMODEL */
i
(c) Revised device driver

Figure 4: An example of the revised device driver which
work in both 32-bit and 64-bit environment.
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