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This is the fifth in a series of eight UDI presentations for SCO Forum
1999. It is part two of a two-part presentation.

See what the sample CMOS driver from last year's DDI 8 Tutorial
looks like when ported to UDI. This session presents the basics of
writing a UDI driver, with annotated excerpts and complete source
code from a working sample driver.
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B Overview

» Key Concepts

e Description of Sample Driver
* Walk-Through

* Additional Examples

e Hints & Tips
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Walk-Through

udi_cmos.c lines 243-248

* Primary region initialization

243 static const udi _primary_init_t
udi _cnmos_primary_init_info = {

244 &cnmos_ngmt _ops,

245 0, /* ngm _scratch_size */

246 0, /* no children, so no enuneration */
247 si zeof (cnps_regi on_data_t)

248 };
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Walk-Through

udi_cmos.c lines 255-285

e Channel ops initialization

255 static const udi_ops_init_t
udi _cnmos_ops_init_list[] = {

256 {
257 G O_OPS_| DX,
258 CMOS_G O _META,
260 UDl _G O _PROVI DER_OPS_NUM
261 0, /* no channel context */
262 (udi _ops_vector_t *)
&cnos_gi o_provi der _ops
263 },
) SCO
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Walk-Through

udi_cmos.c lines 292-346

e Control block initialization

292 static const udi_cb_init _t
udi _crmos_cb_init_list[] = {

293 {
294 G O _BI ND_CB I DX,
295 CMOS_G O _META,
296 UDI _G O BI ND_CB_NUM
297 G O _BI ND_SCRATCH,
298 0, [* inline size */
299 NULL /* inline layout */
300 },
. SCO
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Walk-Through

udi_cmos.c lines 348-355

e Driver initialization structure

348 const udi _init_t udi_init_info = {

349 &udi _cnos_primary_init_info,

350 NULL, /* secondary_init_list */
351 udi _cnos_ops_init_list,

352 udi _cnmos_cb_init_Iist,

353 NULL, /* gcb_init_list */

354 NULL /* cb_select _list */

355 };

e udi_init_info is only well-known global name
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Walk-Through

udi_cmos.c lines 365-381

 Handle channel events from parent (bridge)

static void
cnos_par ent _channel _event (udi _channel _event _cb_t *channel _event _cb)
{
switch (channel _event _cb->event) {
case UDI _CHANNEL_BOUND:
/* Allocate a bus bind control block. */
udi _cb_al | oc(cnps_bi nd_to_parent _1,
UDI _CGCB( channel _event _ch),
BUS_BI ND_CB_| DX,
channel _event _cb- >gcb. channel ) ;

br eak;
defaul t:
udi _channel _event _conpl et e( channel _event _cb, UDI _CK);
}
}
L)
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Walk-Through

udi_cmos.c lines 384-396

e Continue bind sequence after allocation

384 cnos_bi nd_t o_parent _1(

385 udi _cb_t *gch,

386 udi _cb_t *new_cb)

387 |

388 udi _bus_bind_cb_t *bus_bind_cb =

389 UDI _MCB(new_cb, udi _bus_bind_cb_t);
390

391 /* Keep a link back to the channel event CB for the ack. */
392 bus_bi nd_ch->gcb.initiator_context = gcb;

393

394 /* Bind to the parent bus bridge driver. */

395 udi _bus_bi nd_r eq(bus_bi nd_cb);

396 }
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Walk-Through

udi_cmos.c lines 400-429

* Received ack from bridge; map PIO device

static void

cnos_bus_bi nd_ack(
udi _bus_bind_cb_t *bus_bind_cbh,
udi _ubit8_t preferred_endi anness,
udi _status_t status)

{
cnos_region_data_t *rdata = bus_bi nd_cb->gcb. context;
rdat a- >bus_bi nd_cb = bus_bi nd_cb;
udi _pi o_map(cnos_bus_bi nd_ack_1, UDI _GCB(bus_bi nd_cb),
CMOS_REGSET, CMOS_BASE, CMOS_LENGTH,
cnos_trans_read,
sizeof cnos_trans_read /
si zeof (udi _pio_trans_t),
UDI _PI O STRI CTORDER, CMOS_PACE) ;
}
L)
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Walk-Through

udi_cmos.c lines 434-448

* Map second PIO handle (2 trans lists)

cnos_bus_bi nd_ack_1(

udi _cb_t *gch,
udi _pi o_handl e_t new_pi o_handl e)

cnos_region_data_t *rdata = gcbh->context;
rdata->trans_read = new_pi o_handl e;

udi _pi o_map(cnos_bus_bi nd_ack_2, gcb,
CMOS_REGSET, CMOS_BASE, CMOS_LENGTH,
cnos_trans_wite,
sizeof cnos_trans_wite /
si zeof (udi _pio_trans_t),
UDI _PI O_STRI CTORDER, CMOS_PACE) ;
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Walk-Through

udi_cmos.c lines 451-468

* Bind sequence complete

451 cnos_bus_bi nd_ack_2(

452 udi _cb_t *gch,

453 udi _pi o_handl e_t new_pi o_handl e)

454  {

455 cnos_region_data_t *rdata = gcb->context;

456 udi _channel _event _cb_t *channel _event_cb =

457 gcb->initiator_context;
458

459 /* Save the PIO handle for |ater use. */

460 rdata->trans_wite = new_pi o_handl e;

465

466 /* Let the MA know we've conpl eted binding. */

467 udi _channel _event _conpl et e(channel _event _cb, UDI _OK);
468 }
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Walk-Through

udi_cmos.c lines 470-480

e Child bind and unbind

— This driver has no per-child state

static void
cnos_gi o_bi nd_req(udi _gi o_bind_cb_t *gio_bind_cb)
{
udi _gi o_bi nd_ack(gi o_bi nd_cb, CMOS_DEVSI ZE, 0, UDI_OK);
}

static void
cnos_gi o_unbi nd_req(udi _gi o_bind_cb_t *gi o_bi nd_cb)
{
udi _gi o_unbi nd_ack(gi o_bi nd_cb);
}
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Walk-Through

udi_cmos.c lines 492-508

» Transfer request operation - READ case

cnos_gi o_xfer_req(udi _gi o_xfer_cb_t *gio_xfer_ch)

{

udi _gio_rw parans_t *rw_parans = gi o_xfer_ch->tr_parans;

switch (gio_xfer_ch->op) {
case UDI _G O _OP_READ:
udi _assert(rw_parans->of fset_hi == 0 &&
rw_par ans->of fset _| o < CMOS_DEVSI ZE &&
gi o_xf er_ch->dat a_buf - >buf _si ze <
CMOS_DEVSI ZE - rw_params->of fset _| 0);
cnos_do_read(gi o_xfer_cb, rw_parans->offset_|o);

br eak;
L]
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Walk-Through

udi_cmos.c lines 509-519

» Transfer request operation - WRITE case

case UDI_G O OP_WRITE:
udi _assert (rw_parans->of fset_hi == 0 &&
rw_parans- >of fset _| o < CMOS_DEVSI ZE &&
gi o_xfer_cb->data_buf->buf _si ze <
CMOS_DEVSI ZE - rw_params->of fset _| 0);
cnos_do_write(gio_xfer_cb, rw parans->offset_|o);
br eak;

» Transfer request operation - error case

defaul t:
udi _gi o_xf er_nak(gi o_xfer_cb, UDI _STAT_NOT_UNDERSTOOD) ;
}
L)
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Walk-Through

udi_cmos.c lines 525-541

* Initiate PIO transactions for READ request

cnos_do_read(udi _gi o_xfer_cb_t *gio_xfer_cb, udi_ubit8_t addr)

{

cnos_region_data_t *rdata = gi o_xfer_ch->gcbh. context;
cnmos_gi o_xfer_scratch_t *gio_xfer_scratch =
gi o_xfer_cbh->gch. scratch;

gi o_xfer_scratch->addr = addr;
gi o_xfer_scratch->count = gi o_xfer_ch->data_buf->buf_si ze;

udi _pio_trans(cnos_do_read_1, gcb,
rdata->trans_read,
new_buf, NULL);
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Walk-Through

udi_cmos.c lines 544-560

« Complete READ request

544 cnos_do_read_1(

545 udi _cb_t *gcb,
546 udi _buf _t *new_buf,
547 udi _status_t status,
548 udi _ubit16_t result)
549 {
550 udi _gi o_xfer_cb_t *gio_xfer_cb =
551 UDI _MCB(gcb, udi_gio_xfer_cb_t);
552
553 /* udi _pio_trans may create a new buffer. */
554 gi o_xfer_cbh->data_buf = new_buf;
555
556 if (status == UD _OK)
557 udi _gi o_xf er_ack(gi o_xfer_cbh);
558 el se
559 udi _gi o_xfer_nak(gi o_xfer_cb, status);
}
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Walk-Through

udi_cmos.c lines 566-613

* WRITE case identical to READ except:
— Uses trans_write instead of trans_read

— Special case for CMOS driver:

572 /*

573 * The first CMOS_RDONLY_SZ bytes of this device are not
574 * allowed to be witten through this driver. Fail any
575 * attenpt to wite to these bytes.

576 */

577 if (addr < CMOS_RDONLY_SZ) {

578 udi _gi o_xfer_nak(gi o_xfer_cb,

579 UDI _STAT_M STAKEN_| DENTI TY) ;
580 return;

581 }
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Walk-Through

udi_cmos.c lines 615-636

cnos_devngnt _r eq(
udi _ngnt _cb_t *cb,
udi _ubit8_t ngnt_op, udi_ubit8_t parent_id)

* Device Management - unbind from parent

ch;

{
cnos_region_data_t *rdata = cb->gch. context;
switch (mgnt _op) {
case UDI _DMGMT_UNBI ND:
/* Keep a link back to this CB for use in the ack */
rdat a- >bus_bi nd_cb->gcb. i ni ti at or_cont ext
/* Do the netal anguage-specific unbind. */
udi _bus_unbi nd_r eq(r dat a- >bus_bi nd_cb) ;
defaul t:
udi _devngnt _ack(cb, 0, UDI_CK);
}
}
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Walk-Through

udi_cmos.c lines 639-646

« Complete parent unbind sequence

639 cnos_bus_unbi nd_ack(udi _bus_bi nd_cb_t *bus_bi nd_cb)

640 {

641 udi _ngnt _cb_t *cb = bus_bi nd_cb->gcb.initiator_context;
642

643 udi _cb_free(UDI _GCB(bus_bind_chb));

644

645 udi _devngnt _ack(cb, 0, UDI_OK);

646 }
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Walk-Through

udi_cmos.c lines 384-396

* Final cleanup
— Called after all children/parents unbound

649 crmos_final _cl eanup_req(udi _ngnt_cb_t *cb)

650 {

651 /*

652 * We have nothing to free that wasn't already freed by
653 * unbi nding children and parents.

654 */

655 udi _final _cl eanup_ack(ch);

656 }
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PIO Transaction List for READ

udi_cmos.c lines 174-185

174 /* RO <- SCRATCH ADDR {offset into scratch of address} */
175 { UDI_PI O LOAD | MWUDI _PI O RO, UDI_PI O 2BYTE, SCRATCH_ADDR },
176 /* Rl <- address */

177 { UDI _PI O_LOAD+UDI _PI O_SCRATCH+UDI _PI O_RO,

178 UDI _PI O_1BYTE, UDI _PIO Rl },

179 /* RO <- SCRATCH COUNT {offset into scratch of count} */

180 { UDI _PIO LOAD | MM+UDI _PI O_ RO, UDI _PI O 2BYTE, SCRATCH_COUNT },
181 /* R2 <- count */

182 { UDI _PI O_LOAD+UDI _PI O_SCRATCH+UDI _PI O_RO,

183 UDI _PI O_1BYTE, UDI_PIO R2 },

184 /* RO <- O {current buffer offset} */

185 { UDI _PI O LOAD | MM+UDI _PI O RO, UDI _PI O 2BYTE, 0 },
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PIO Transaction List for READ

udi_cmos.c lines 186-203

/* begin main | oop */
{ UDI_PIO LABEL, 0O, 1},
/* output address from Rl to address register */
{ UDI _PI O QUT+UDI Pl O DI RECT+UDI Pl O R1,
UDl_PI O 1BYTE, CMOS_ADDR },
/* input value fromdata register into next buffer location */
{ UDI _PI O_I N+UDI _PI O_BUF+UDI _PI O_RO,
UDI _PI O_1BYTE, CMOS_DATA },
/* decrenent count (in R2) */
{ UDI_PIO ADD | M#UDI _PIO R2, UDI _PlO 1BYTE, (udi _ubit8 t)-1 },
/* if count is zero, we're done */
{ UDI _PI O_CSKIP+UDI _PIO R2, UDI_PI O 1BYTE, UDI _PIO NZ },
{ UDI_PIO_END, UDI_PI O 2BYTE, 0 },
/* increment address and buffer offset */
{ UDI_PIO ADD | MUDI _PIO R1, UDI _PlO 1BYTE, 1 },
{ UDI_PIO ADD | MM+UDI _PIO RO, UDI _PI O 1BYTE, 1 }
/* go back to main loop */
{ UDI_PIO BRANCH, 0, 1}
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Additional Examples
Memory Allocation

* Asynchronous service call
udi _mem_ al | oc(cal | back, gcb, size, UDI _MEM NOZERO);

» Callback

static void call back(
udi _cb_t *gcb,
void *new_nmem)

{
}

/* continue */
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Additional Examples
Memory Allocation - Limits

» Size > limits.max_safe_alloc
— Driver must cancel allocation if it takes too long
» Start timer with udi_timer_start
» Cancel allocation with udi_cancel

» On success, cancel timer w/ udi_timer_cancel

« Size <= UDI_MIN_ALLOC_LIMIT

—Don’t need runtime test

- - L]
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Additional Examples

Timers

Timer interval stored as udi_time _t

— Seconds, nanoseconds
udi _time_t interval = { 0, 1000000 };

udi _timer_start(call back, gcb, interval);

Timer callback

static void call back(gch);

Cancelling a timer

udi _ti mer_cancel (gch);
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I Hints & Tips

* For debugging, try udi _debug_br eak().
e To print debug info, useudi trace wite().

« Don’t forget to cancel pending timers during
unbinding.

» Keep pools of control blocks and buffers instead
of allocating new ones for each request.
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