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Preface

Declar ation:

In genera | will freely answer any questions that | recelve by email, or point
you in the direction of aresource that may be of assistance.

At the moment | am busy with a couple of large ongoing projects and don’t
have the time to work on custom examples or small software projects. | would
however be willing to entertain job offers ©

Read the whole thing! If you have a question during one section of the tutorial
just have alittle patience and it might just be answered later on. If you just can’'t
stand the thought of not knowing, at least skim or search (yes computers can do
that) the rest of the document before asking the nice folks on IRC or by email.
Another thing to remember is that a question you might have about subject A
might end up being answered in a discussion of B or C, or maybe L. So just
look around alittle.

Fell free to contact me ( catking.wang@gmail .com)

Ok | think that's all the ranting | have to do for the moment, let's start my

working.
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REX
main() rex_init() Rex_init()
Rex_init()
Purpose
REX REX
Parameters
Void rex_init(
Unsigned long p_istack[],
Unsigned long p_istksiZ]],
Rex_tcb _type *p_tch,
Unsigned long p_stack(],
Unsigned long p_stksiZ],
Unsigned long p_pri[],
Void (*p_task) (unsigned long),
Unsigned long p_param
)
Parameter
P_istack REX
P_istksiz REX
P_tcb TCB REX
rex_def_task()
TCB
P_stack Rex_def_task()
P_stksiz Rex_def_task()
P_pri Rex_def_task()
P_task Rex_def_task()
P_param Rex_def_task()
1 Lock interrupts
2 TCB rex_def_task()
3 Unlock interrupts
Proprietary and Confidential Created by wanghongbin -4-
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rex_wait()
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[ | ISR
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REX
REX 65535 1 0
REX REX 32-hit
65535 REX 65535 16-bit
REX
REX
TCB TCB
Typedef struct rex_tcb_struct
{
void *qp;
void *stack_limit;
word dices;
rex_sigs type sigs;
tex_sigs type wait;
word pri;
struct
{
struct rex_tcb_struct *next_ptr;
struct rex_tcb_struct *prev_ptr;
Hink;
}rex_tcb_type;
Field How REX usesfield
Sp & stack_limit Sp REX
Stack limit
Slices
Sigs oS
10
Wait
Pri
link TCB
Proprietary and Confidential Created by wanghongbin -6-
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rex_def_task
Purpose

Parameters

Void rex_def task(
Rex_tcb _type
Unsigned long
Unsigned long
Unsigned long
Void
Unsigned long

API

*p_tch,
p_stack(],
p_stksiz,
p_pri,
(*p_task) (unsigned long),
p_param

risensei;is

=

Argument

How REX uses argument

*p_tch

TCB
REX

P_stack(]

P_stksiz

REX 16-hit

P_pri

*p_task

REX

P_param

REX

REX

Rex_sdlf()
Purpose

Parameters
Rex_tcb_type *rex_self(void)

Proprietary and Confidential
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API
AP rex_set_pri(), rex_task_pri(),  rex_get_pri()
Rex_set_pri()
Purpose
Parameters

Unsigned long rex_set pri(
Unsigned long p_pri
)

Parameter How REX uses parameter

P_pri REX rex_task_pri()
Return value What REX does

Unsigned long REX rex_task_pri()
Rex_task_pri()

Purpose

Parameters

Unsigned long rex_task_pri(
Rex_tcb_type *p_tch,
Unsigned long p_pri

Parameter How REX uses parameter
P_tcb REX TCB
P_pri REX TCB
Return value What REX does
Unsigned long REX
Rex_get_pri()

Purpose

Parameters

Unsigned long Rex_get_pri(void)

Return value What REX does
Unsigned long REX TCB

Proprietary and Confidential
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REX
REX TCB field
B Sgs
B wait
wait REX TCB
wait
AP rex_wait(), rex_set_sigs(), rex_get_sigs(), rex_clr_sigs()
Rex_wait()
Purpose
Parameters
Unsigned long rex_wait(
Rex_sigs type p_sigs

)
parameter How REX uses parameter
P_sigs REX

TCB.wait REX

rex_wait()

Return value What REX does
Rex_sigs type Rex_wait()

u wait

[

set
1 Lock interrupts
2 TCB.sigs wait
3 retVal TCB.sigs, unlock interrupts retval
4 wait TCB.Wait
5
6 Copy TCB.sigs retVal. Unlock interrupts retval.
Rex_set_sigs()
Purpose
Rex_set sigs() TCB.sigsfield
Parameters
Rex_set_sigy(
Rex_tcb_type *p_tch,
Rex_sigs type p_sigs
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Parameter How REX uses parameter
*p_tch TCB
REX TCB.sigs
REX
REX TCB.wait
Return value What REX does
Rex_sigs type REX TCB.sigs
prev_sigs.
prev_sigs.
1. Lock interrupts
2 TCB.sigs prevSigs
3. TCB.sigs
4. TCB.sigs TCB.wait TCB.wait 0
5. Unlock interrupts.
6 prevSigs.
Rex_get_sigs()
Purpose
TCB set
Parameters
Rex_sigs typerex_get_sigs(
Rex_tcb_type *p_tcb
)
Parameter How REX uses parameter
*p_tcb TCB
Return value What REX does
Rex_sigs type REX TCB.sigs
1 Lock interrupts
2 Copy TCB.sigs currSigs
3 Unlock interrupts
4 currSigs
Proprietary and Confidential Created by wanghongbin -10-
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Rex_clr_sigs()
Purpose
TCB
Parameters
Rex_sigs typerex_clr_sigs(
Rex_tcb _type *p_tch,
Rex_sigs type p_sigs

risense;:sfs

TCB.sigs

Parameter

How REX uses parameter

*p_tch

TCB

P_sigs

REX
TCB.sigs

Return value

What REX does

Rex_sigs type

REX TCB.sigs

caler

Lock interrupts

clear p_sigsfrom TCB.sigs
Unlock interrupts
Return prevSgs.

o~ w DN e
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REX timers
REX timers
REX rex_timer_struct REX
rex_timer_struct, rex_def_timer(). Rex_def_timer()
TCB—— —_— TCB
Rex_set_timer(),
CPU ISR ISR rex_tick()
Rex_tick() 1 0
rex_tick() TCB
rex_set_timer(),
typedef struct rex_timer_struct
{
unsigned long cnt;
rex_tcb_type *tcb_ptr;
rex_sigs type sigs;
struct
{
struct rex_timer_struct *next_ptr;
struct rex_timer_struct *prev_ptr;
Hink;
}rex_timer_type;
Field How REX usesfield
Cnt REX  rex_set_timer() ISR
rex_tick, cnt 1 cnt 0 REX
*Tch_ptr Rex_def_timer() REX
TCB
Sigs TCB
Link REX rex_tick()
Timer APl 6 rex_tick(), rex_def timer(), rex_set_timer(), rex_get_timer(), rex_clr_timer(),
rex_timed wait()
Rex_tick
Purpose
ISR REX 1
Parameters

Proprietary and Confidential Created by wanghongbin -12-
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Void rex_tick

(
unsigned long p_ticks

Rex_def timer()
Purpose

Parameters

Void rex_def _timer(
Rex_timer_type
Rex_tcb_type
Rex_sigs type

*p_tch,
p_sigs
)

*p_timer,

risense;:sfs

Parameter

How REX uses parameter

P_timer

P_tcb

P_timer->tcb_ptr=p_tcb

P_sigs

P_timer->sigs=p_sigs

1 link count O
2 TCB, sigs
3 active FALSE

note
Rex_set timer()

Purpose

Parameter
Unsigned long rex_set timer(

INTLOCK

Rex_timer_type *p_timer,
Unsigned long p_cnt,
)
Parameter How REX uses parameter
P_timer REX  cnt p_cnt
P_cnt REX p_timer
cnt 0

Proprietary and Confidential

Created by wanghongbin

-13-



gongwei
高亮

gongwei
高亮


Copyright by Hisense Mobile Communication Tech Co. Itd
2005 -2006

Rex_get_timer()
Purpose

Parameter
Unsigned long rex_get timer(
Rex_timer_type*p_timer

risense;:sfs

Parameter How REX uses parameter

P_timer REX cnt
Return value What REX does

Unsigned long REX cnt

Lock interrupts

Unlock interrupts.

g b~ WO N P

Rex_clr_timer()
Purpose

Parameters
Unsigned long rex_clr_timer(
Rex_timer_type *p_timer

)

If ther timer is not active, unlock interrupts and return 0.

Parameter How REX uses parameter

P_timer REX cnt 0
Return value What REX does

Unsigned long REX cnt cnt

Lock interrupts

cnt
Unlock interrupts
Return the milliseconds value.

ga ~h W NP
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Rex_timed wait()

Purpose
API API
REX rex_set_timer(),
rex_wait()
Unsigned long rex_timed_wait(
Rex_sigs type p_sigs,
Rex_timer_type *p_timer,
Unsigned long p_cnt
)
Parameter How REX uses parameter
P_sigs rex_wait()
P_timer rex_set_timer()
rex_def_timer()
P_cnt REX rex_set timer() cnt
Return value What REX does
Unsigned long REX cnt
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REX interrupt functions
REX

B INTLOCK

B INTFREE

® ARM
® |RQ
----------- MSM
] trampoline Tramp

® |[SR

IRQ
ARM IRQ

Tramp_isr
Tramp_isr

ISR
call back)

o O~ WDN P

IRQ

o

Common questions
Question 1 REX
No REX
Question 2

rex_init()

TCB

rex_init()
Question 3:

CPU
REX

Proprietary and Confidential
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tramp_queue_call

REX

REX
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tramp_queue_call(clock

TCB
rex_init()
REX
REX

REX
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- buffer.

o xxx_cmd() XXX

void snd_cmd( snd_packets type *)

[* accepts packets of type

** gnd_packets type, queues the packet on the snd_cmd_q, and sets the associated command signal
** for the snd task

*/

Memory Management via Queues
° DMSS
°

my_data type bufferg10]; q_type my_q;
a_init(&my_q);
for( int x=0;x<10;x++)
g _put( &my_q, q_link(&buffergx], & bufferg[x]->link ) );

® REX

o rex_def task REX
° REX

° DMSS

e MC

°

° MC

°

°

Proprietary and Confidential Created by wanghongbin -17-
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EHRehTiR
notEs aex FES AR
rex_def_task() "
REXEREF
\3 EFwait,
rex_wait(START)
REX resumes MC Task
- o
T
2l l: REX resumes this task
rex_set_sig(START) when it becomes the
highest priority ready task
‘—_| HEFEE
¥ ¥ ¥
Common services
® gueue - -----—-—---ee- General purpose FIFO
® Dt - Bit manipulation routines. Used to pack and unpack bit stream into fundamental type
aigned memory

® cCrc - cyclic redundancy check routines, handles CRC16 and CRC30
® ran --——--- random number generator.
® Qw - 64 —bit(quad word) arithmetic routines
® Misc --—--—---- specia —purpose register-access routines
® Task -----—-- task control block and stack definitions
® Support headers  -------- various genera definition header files such as:

>> condef.h ------- common global definitions

>>amh - ARM —specific definitions

>> processor.h -------- general-purpose include to abstract the CPU
Diagnostics
® DIAG REX PC
® DIAG PC DMSS
® DIAG
Boot

Proprietary and Confidential Created by wanghongbin -18-
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® Boot main()

[ ) ROM

® Dboot

- providesthe reset vector

- setsup exception handlers

- testsandinitializes memory

- initializesthe MSM

- initializes clocks needed by application Heve servicesto initialize the rest of the MSM

Proprietary and Confidential Created by wanghongbin -19-
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rex_init(),
int main( void)
{
rex_init( (void *)irg_stack, I* */
IRQ_Stack Size, I* */
&mc_tch, I* TCB */
(void *)mc_stack, I* */
MC_STACK_SIZ, I* */
MC_PRI, I* */
mc_task, I* */
oL ); * */
return O;
} /* end of main */
/*
REX_INIT
REX. p_task  rex
p_tch (task control block)
p_task
/
void rex_init
(
void * p_istack, I* */
rex_stack_size type p_istksiz, I* */
rex_tch_type *p_tch, [* */
void * p_stack, I* */
rex_stack_size type p_stksiz, I* */
rex_priority_type p_pri, I* */
void (*p_task)( dword ), I* */
dword p_param I* */
)
{

Proprietary and Confidential
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/*
** Change to Supervisor mode
*%* */

#ifndef T_WINNT
(void) rex_set_cpsr( PSR_Supervisor | PSR_Irg Mask | PSR_Fiq Mask);
#endif

/*

* %

** */

INTLOCK();
I %

rex_int_stack = (rex_stack_word_type *) p_istack;
/*

** |nitialize the interrupt nest level at zero

** */

rex_int_nest level =0;

/*

* %

* % */
rex_null_timer.cnt =0;
rex_null_timer.tcb_ptr =NULL;
rex_null_timer.sigs = 0x0;

rex_null_timer.link.next_ptr
rex_null_timer.link.prev_ptr
rex_timer_list.link.next_ptr
rex_timer_list.link.prev_ptr

/*

= NULL;
= &rex_timer_list;
= &rex_null_timer;
= NULL;

* %

**

*/

rex_task_list.link.next_ptr = &rex_kernel_tcb;
rex_task_list.link.prev_ptr = NULL;
rex_kernel_tcb.link.next_ptr = NULL;
rex_kernel_tcb.link.prev_ptr = &rex_task_list;

/*

** rex_curr_task

Proprietary and Confidential

rex_best task
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** */

rex_curr_task = &rex_kernel_tcb;
rex_best task = &rex_kernel_tcb;

rex_def_task(
&rex_kernel_tch, [* tch */
(void * ) &rex_kernel _stack[Q], [* stack */
REX_KERNEL_STACK_SIZE, [* stack size*/
0, [* priority  */
rex_idle task, [* function  */
0 [* arguments  */

);

/*

** rex_curr_task rex_best task

* % * /

rex_curr_task = p_tcb;
rex_best task = p_tcb;

/*

* % MC

* % */

rex_def_task(
p_tch, /* tcb */
p_stack, [* stack */
p_stksiz, [* stack size*/
p_pri, [* priority ~ */
p_task, /* function  */
p_param [* arguments  */

);

INTFREE();

rex_start_task( p_tcb); * */

} /* END rex_init */
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; . rex

; , REX rex_sched

; Rex_sched

;  Rex_sched

; Rex_sched

; task level interrupt level

; task level , rex_sched

; interrupt level , rex_sched ; task level.

;. Rex_sched rex_curr_task, rex_best_task

i Rex_sched (rex_curr_task) (rex_best_task)

; , rex_sched

LEAF _NODE rex_sched

mrs a3, CPSR : Save the CPSR for later.

orr al, a3, #PSR _Irq Mask ;locksinterrupts
msr  CPSR ¢, al

; If we arein interrupt level, just return

and al, a3, #PSR_Mode Mask
cmp  al, #PSR_Supervisor ; If not in Supervisor mode, do not swap
bne rex_sched exit 1 ; until we revert back to task level

Proprietary and Confidential Created by wanghongbin -23-
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; If aTASKLOCK isin effect, just return

Idr a4, =rex_defer_sched ; deferred sched flag address
mov a2, #1 ; defer sched flag == TRUE
strb a2, [&4] ; turn flag on
: test for TASKLOCK
Idr a2, =rex_sched allow ; load scheduling flag
Idrb a2, [a2] ; dereference sched. flag
cmp a2, #0 ; compare with FALSE
beq rex sched exit 1 ; return
mov a2, #0 ; If not TASKLOCK, then fix up the
strb a2, [a4] ; defer_sched flag.
; Make sure we need to task swap
Idr a2, =rex_best task : load the best task into a2
Idr a2, [a2] ; dereference best task
Idr a4, =rex_curr_task ; load the current task into a4
Idr al,[a4] ; dereference current task
cmp a2 al ; if current task == best task just return

beq rex_sched exit 1

; Set the curr_task to the new value

str a2, [a4] ; set rex_curr_task=rex_best_task
mov a4, al ; & points now to the last (former current) task

: Increment the slice count.

Idr al,[a2, #REX_TCB_SLICES OFFSET] ; load up the dlice count
add al,al, #1 ; increment it
str  al, [a2, #REX_TCB_SLICES OFFSET] ; store it
: Save volatile context of CPU CPU
stmfd  sp!, {Ir} ; Return address.

Proprietary and Confidential Created by wanghongbin -24-
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sub p, Sp, #8 : no need to storer12,r14 in task context.
simfd  sp!, {r4-r11}
sub P, P, #16 : Subtract al-a4 location

#ifdef  APCS INTERWORK
tst Ir, #1 : Test for thumb return address
orrne a3, a3, #PSR_Thumb_Mask ; Return in Thumb mode

#else
orr a3, a3, #PSR_Thumb_Mask ; Return in Thumb mode

#endif
simfd  sp!, {a3} ; First line on rex_sched saves CPSR in a3!!!

: Save the context on stack

str sp, [a4, #REX_TCB_STACK_POINTER_OFFSET]
mov al, a2 : al = the current task

; rex_start_task 1 isan alternate entry point.
; void rex_start_task(rex_tcb_type*);
; Thisimpliesthat al = current task tcb pointer.

rex_start_task_1

#if defined TIMETEST

; TIMETEST - writing current task leds on timetest port.

bl func_timetest
#endif

; Restore the user state, note this may not be the state saved above
; since the call the rex_sched may have changed which stack the handler
; isworking on. Note, a context switch will happen here.

#f defined(FEATURE_STACK_CHECK)

|dr d, [al, #REX_TCB_STACK_LIMIT_OFFSET] : Stack Limit.
#endif
Idr sp, [al, #REX_TCB_STACK_POINTER_OFFSET] ; Load the stack pointer
ldmfd  sp!, {al} ; Restore SPSR (in al)
msr SPSR f, al ; Load SPSR
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msr SPSR ¢, al : Load SPSR
mov al, sp ; Load spin al.
add P, P, #&3c ; adjust {rO-r7, r12, Ir, pc}
Idmfd  al, {rO-r12,Ir,pc}" ; Load and return, sp already adjusted.

; If no context swap occurred, the execution exits thru here

rex_sched exit 1
msr  CPSR f, a3 ; Restore interrupts as prior to rex_sched
msr  CPSR ¢, a3 ; Restore interrupts as prior to rex_sched

LEAF_NODE_END

; END rex_sched

; rex_start task

; . rex_start task 1
; rex_sched - rex_init

; Alternate entries entry_node

; Thumb mode

; rex_curr_task tcb

ENTRY_NODE Alternate_entries
CODE16

Proprietary and Confidential Created by wanghongbin -26-
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EXPORT rex_start_task

rex_start task
Idr a4, =rex_start_task 1
bx a4

ENTRY_NODE_END

Proprietary and Confidential Created by wanghongbin -27-
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3

DMSS
main()
rex_init()

rex_init()

rex_task_list
rex_start_task()
1 Mc task()

rex_def_task()

REX task deep

deep MC_ACK_SIG MC

TASK_START_SIG REX MC
2  Mc_task() MC_ACK_SIG
TASK_START_SIG MC_ACK_SIG

MC MC_ACK_SIG MC

rex_init()
rex_timer_list
mc_task()

rex_def_task() MC

MC_ACK_SIG,
Sleep_task()

EFS> SFAT>UIM >NV >ERROR SERVICE>USBDC-> SLEEP>QDSP->VOC->SND->VOICE
SERVICE>TDSO>HS>DIAG>PS>SECURITY SERVICE>CM->UI>PDSM->BT
3 NV battery therm HW RF

4 TX2>RX>SRCH>RXTX>DS>AUTH->DH->DOG

5 CDMA offline

6 offline online power down reset

7
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