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CLS DIR DS51.INI
C51 A51 SET
Couri er -
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RTX51 8051 a

RTX51 o
RTX51
RTX51 Full = RTX51
RTX51 Tiny RTX51 ’ 8051
p + RTX51 Tiny RTX51 o
RTX51 Tiny s
RTX51 « Differences between

the two are so stated in the text astheir need becomes applicable.

[RTOSJ [ . - D) = RTX51
-« RTX51 8051 =
C C51 . :
« .RTX51 include
BL51 linker/locator RTX51 o

1

int counter;
void main (void) {

counter = 0O;

while (1) { /* */
counter++; /* 1 */
}
}
C
k] =
int counter;

void main (void) {
counter = 0;
while (1) { /* */

check_serial _io ();



process_serial _cmds (); /* */
check_kbd_io ();

process_kbd_cmds (); /* process keyboard input */
adjust_ctrlr_parms (); /* adjust the controller */

counter++; /* increment counter */

}
}

RTX51
[rtx51 ; .

RTX51 “
° . rtx51 °
RTX51 8051 °
RTX51 “
RTX51 a 0a
- RTX51 Tiny 0s_create_task RTX51 0s_start_system
RTX51.
RTX51 a
« rtx5s1 job0 0- jobl

a job0 ~ RTX51 jobl. job0 ~ RTX51
job0- @
#i ncl ude <rtx51tny. h>
int counter0
int counterl;
void jobO (void) _task_ 0 {
os_create (1); /* mark task 1 as ready */
while (1) { /* loop forever */
counterQ++; /* update the counter */
}
}
void jobl (void) _task_ 1 {
while (1) { /* loop forever */
counter1l++; /* update the counter */
}
}
RTX51

, os_wait RTX51



RTX51

0s_wait

50ms o
os_wait @
#i ncl ude <rtx51tny. h>
int counterO
int counterl,
void jobO (void) _task_ 0 {

os_create (1); /* mark task 1 as ready */

while (1) { /* loop forever */

counterQ++; /* update the counter */
os_wait (K. TMO, 3); /* pause for 3 clock ticks */

}

}

void jobl (void) _task_ 1 {
while (1) { /* loop forever */

counter1l++; /* update the counter */
os_wait (K. TMD, 5); /* pause for 5 clock ticks */

}
}
. jobO0
0os_wait K] @
counterl . 0s_wait
’ job0
counter0 13
RTX51
0s_wait

kinclude <rtx51t ny. h>

int counterO
int counterl;
void jobO (void) _task_ 0 {

os_create (1); /* mark task 1 as ready */

while (1) { /* loop forever */

if (++counter0 == 0) /* update the counter */
os_send_signal (1); /* signa

}

}

void jobl (void) _task_ 1 {
while (1) { /* loop forever */

task 1 */

RTX51

b

. rtx51

counterl 5

» jJobO0
jobl

1-



os_wait (KSIG 0, 0); /* wait for a signal */

counter1l++; /* update the counter */

}
}
» jobl : e
. counterl 1 « jobO counter0
0« . job0 jobl RTX51 job1l “
RTX51 = jobl o
job0 jobl @ ,
= RTX51 a
RTX51 Tiny -
jobl job0 “
o 0-3« jobl
1.

void jobl (void) _task_ 1 _priority_ 1 {
while (1) { /* loop forever */
os_wait (KSIG 0, 0); /* wait for a signal */

counter1l++; /* update the counter */

}
}

. job0 jobl . jobl @

RTX51
rtx51 c51 o RTX51 p

RTX51 o 8051 p
c51 RTX51 BL51 Linker/Locator @
RTX51 Tiny '
BL51 EXAMPLE. OBJ RTX51TI NY
RTX51.

C51 EXAMPLE. C
BL51 EXAMPLE. OBJ RTX51
RTX51 o RTX51
RTX51 = RTX51 Full o
RTX51 Full : SEND. RECEIVE MESSAGE WAIT for

MESSAGE - 16 =« RTX51 Full



CAN

RTX51/CAN ° RTX51/CAN =
RTX51/CAN RTX51 Full CAN o RTX51 CAN CAN
° CAN RTX51 RTX51 “
BITBUS
RTX51 Full Intel 8044 BITBUS °
[]
RTX51
. (Timeout) :
. ( Interval) @ [ RTX51 Tiny 1
[ I
. (Signall o
. [Message’ C RTX51 Full?l s
. ( Interrupt) @ RTX51 Fulll 8051 o
. ( Semaphore) @ ( RTX51 Fulll o
RTX51
RTX51 : RTX51 Tiny (* « [ (Timings) RTX51
Full 1
( )
os_create (*) 302
os_delete (*) 172
os_send_signal (*) r ) 408 with task switch
: 316
: 71
os_clear_signal (*) 57
isr_send_signal (*) 4 ) 46
os_wait (*) 68
160
os_attach_interrupt 119
os_detach_interrupt 96
os_disable_isr 8051 81
os_enable_isr 8051 80
os_send_message/ 4 ) 443
os_send_token 1 343
: 94
isr_send_message r ) 53
isr_recv_message [ } 71 ¢ )
0s_create_pool 644 1 20 *10 )
os_get_block 148
os_free_block 160
os_set_slice RTX51 67




: check_mai Iboxes. check_task. check_tasks. check _mail. check_pool.

set_int_mask. reset_int_mask-

CAN
CAN

{ RTX51 Full }
: Philips 82c200. 80c592

Intel 82526

CAN

CAN

can_task_create

[0 can

can_hw_init

CAN

can_def_obj

can_start / can_stop

/ CAN

can_send

CAN

can_write

can_read

can_receive

can_bind_obj

can_unbind_obj

can_wait

can_request

can_get_status

CAN -

RTX51 Full

RTX51 Tiny

[]2ss; .19

G

RAM

40 .. 46 bytes DATA
20 .. 200 bytes IDATA «
min. 650 bytes XDATA

7 bytes DATA

3*< > idata

6KB .. 8KB

900 bytes

timer O or timer 1

timer O

1000 .. 40000 cycles

1000 .. 65535 cycles

< 50 cycles

< 20 cycles

70 .. 100 cycles (
180 .. 700 cycles (

100 .. 700 cycles

.3 .3
16
8 * 1 bit
RTX51 Tiny « [RTX51 Tiny |
. c51 _task_ = [(RTX51

Tiny uses a combination of system calls as well as the _task keyword for the task

definition which is built in to the C51 compiler. 1 ]RTX51 Tiny




RTX51 Tiny

= c51
= bI51 Code Banking
= A51
I RTX51TNY.LIB DOS C51L1B .
C51\LIB.
I rtx51tny.h DOS C51INC .
C51\INCs
RTX51 Tiny 8051 0
- RTX51Tiny c51 - [ ]
- | RTX51 Tiny 8051
[DATA IDATA] « - RTX51 Tiny o
RTX51 Tiny . .
, RTX51 Full .
RTX51 Tiny bank switching “ code banking
. RTX51 Full o
o 8051 : 8051
= RTX51 Tiny : N )
RTX51 8051  timer 0 o (EA ) 0 RTX51
Tiny . 8051 ) 0 .
C o
C51 [ ] : .
P : C
- , RTX51 TINY
C RTX51
Tiny o
C51 o C51 a
RTX51 Tiny 51 o ’
RTX51 TINY RTX51 Tiny
° :  RTX51 Full o
C51
51 .

c51 C o



| c51 8051 . RTX51 Tiny

' RTX51 Tiny p
RTX51 Tiny 0= " c5hl
registerbank (0] P o ,
p RTX51 Tiny INT_REGBANK 3 .
RTX51 Tiny a
« RTX51 Tiny 16
(=) - C

void func (void) _task_ num
num 0 15 o
void jobO (void) _task_ O {
while (1) {
counterO++; /* increment counter */
}
}

jObO 0w a
RTX51 Tiny ° o
RUNNING RUNNING -
READY READY - . RTX51 Tiny READY
WAITING WAITING - . READY
DELETED -
TIME-OUT TIME - OUT - READY

RTX51 Tiny .




RTX51 Tiny .

o - RTX51 Tiny
o TIMESHARING
s 3 . RTX51 Tiny a :
os_wait RTX51 - 0S_wait
RTX51 Tiny ( scheduler)- RTX51 Tiny
1] os_wait °
2. °
1 “
READY  TIME - OUT e
RTX51 Tiny os_wait
SIGNAL: “ RTX51 TINY o
@ 0s_wait
, a , READY a
TIMEOUT: os_wait o o
0os_wait “ , READY
INTERVAL: os_wait @ o
RTX51 = Thereforethe event INTERVAL workswith atimer

which isrunning permantly.

o

interval ;

SIGNAL TIMEOUT . RTX51 Tiny a
RTX51 Tiny
RTX51 Tiny rtx51tny.h C \c51\inc\
_task_ “
RTX51 Tiny C (main). 0 “
RTX51 TINY
\c51\lib\ RTX51 TINY conf_tny.ab1:

|
|



n
B RTX51 Tiny ,

QONF_TNY. A51: This code al |l ows configuration of the

"RTX51 tiny' Real Tine Qperating System

To translate this file use A51 with the follow ng invocation:

A51 CONF_TNY. A51

To link the nodified CONF_TNY. CBJ file to your application use the follow ng

BL51 invocation:

BL51 <your object file list> QONF_TNY. GBJ <control s>

'RTX51 tiny' Hardware-Tiner

Wth the follow ng EQU statenents the initialization of the ' RTX51 tiny'
Har dwar e- Ti ner can be defined (' RTX51 tiny' uses the 8051 Tiner O for

control ling RTX51 software tiners).

; define the register bank used for the tiner interrupt.

NT_REGBANK EQU 1 ; default is Registerbank 1

; define Hardware-Tinmer Overflow in 8051 nachi ne cycles.

NT_CLOCK EQU 10000 ; default is 10000 cycl es

; define Round-Robin Tineout in Hardware-Tiner Ticks.

TIMESHAR NG EQU 5 ; default is 5 ticks.

; note: Round-Robin can be disabl ed by using val ue 0.
Not e:  Round- Robi n Task Swi tching can be disabled by using '0' as
val ue for the TI MESHAR NG equat e.

'RTX51 tiny' Stack Space

The followi ng EQU statenents defines the size of the internal RAM used
for stack area and the mninumfree space on the stack. A nacro defines

the code executed when the stack space is exhausted.



; ; define the highest RAM address used for CPU stack

RAMICP EQU OFFH ; default is address (256 - 1)

FREE_STACK EQU 20 ; default is 20 bytes free space on stack

STACK_ERROR MACRO

CLR EA ; disable interrupts

SIMP $ ; endless loop if stack space is exhausted

ENDM
I NT_REGBANK RTX51 Tiny .
I NT_CL% - - CPU -
TI MESHARI NG - RTX51 Tiny
. 0. .
RAMTOP 8051 . 8051, 7Fh. 8052,
OFFh.
FREE STACK . . RTX51 Tiny .
. RTX51 Tiny STACK_ERROR . FREE_STACK 20.
0-0Ffh.

STACK_ERROR | RTX51 Tiny .

RTX51 Tiny
RTX51 Tiny - C

RTX51 Tiny s

RTX51 Tiny
RTX51 Tiny BL51 code banking linker/locator o
RTX51 TINY P

RTX51TINY a
RTX51 Tiny
rtx51 1 o
| , a 13
[ ' DY os wai t

os_wait .
| “ :
[ ] 100 200 CPU & :




RTX51 TINY

\c51\lib\ RTX51 Tiny RTX51TNY.LIB

isr_send_signal

os_clear_signal

0s_create_task

os_delete_task

0s_running_task_id Ctask ID)

os_send_signal

0s_wait

0s_waitl

0s_waitl os_wait2

RTX51 TINY a :

Isr_send_signal

= #include <rtx51tny.h>

char isr_send_signal (unsigned char task_id); /* ID of task to signal */
Oisr_send_signal task_id o
isr_send_signal @
: » isr_send_signal 0s

: 0s clear_signal, os send_signal, os wait

= #include <rtx51tny. h>
void tst_isr_send_signal (void) interrupt 2
{
i sr_send_signal (8); /* signal task #8 */




}
0os_clear_signal

:  #include <rtx51tny.h>
char os _clear_signal (
unsigned char task_id); /* task ID of signal to clear */

Oos_clear_signal task_id a
0 » o0s_clear_signal 0-
: -1

= isr_send signal, os send_signal

= #include <rtx51tny. h>
#include <stdio.h> /* for printf */
void tst_os_clear_signal (void) _task_ 8
{

os_clear_signal (5);/* clear signal flag in task 5 */

}
0S_create_task

: #include <rtx51tny.h>
char os_create task (
unsigned char task_id); /* ID of task to start */

O] os_create_task task_id
ready RTX51 Tiny “
) tos_create_task 0o
L) _1\:\

: 0s delete task
= #include <rtx51tny. h>
#include <stdio.h> /* for printf */

void new task (void) _task_ 2

{
}
void tst_os_create_task (void) _task_ 0
{
if (os_create_task (2))
{
printf ("Couldn't start task 2\n");
}
}
0s_delete task

= #include <rtx51tny.h>
char os_delete task (
unsigned char task_id); /* ID of task to stop and delete */
Oos_delete_task task_id o

=1



ad ' . 0S_create_task

, -1a
= 0S create task
: #include <rtx51tny. h>
#include <stdio.h> /* for printf */
void tst_os_delete_task (void) _task_ O

{
if (os_delete_task (2))

{

printf ("Couldn't stop task 2\n");

}

}
0S_running_task _id

= #include <rtx51tny.h>
char os_running_task_id (void);
dos_running_task_id
dos_running_task_id
0-15=
= 0s _create task, os _delete task
= #include <rtx51tny. h>
#include <stdio.h> /* for printf */
void tst_os_running_task (void) _task_ 3
{
unsi gned char tid

tid = os_running_task_id ();

[* tid =3 */

}

0os_send_signal
: #include <rtx51tny.h>

char os_send_signal (
unsigned char task_id); /* 1D of task to signal */
Oos_send_signal task_id

os_send_signal o
: » 0s_send_signal 0s
= isr_send signal, os clear_signal, os_wai tl

: #include <rtx51tny. h>

#include <stdio.h> /* for printf */

voi d signal _func (void) _task_ 2

{

os_send_signal (8); /* signal task #8 */
}

void tst_os_send_signal (void) _task_ 8

{

0=



os_send_signal (2); /* signal task #2 */

}
0S_wait

= #include <rtx51tny.h>
char os wait (
unsigned char event_sel, /* eventsto wait for */

unsigned char ticks, /* timer ticks to wait */
unsigned int dummy); /* unused argument */

Oos_wait , . .
@ event_sel ’
K_IVL -
K_SIG .
K_TMO (time-out).
"1™ a : K_TMO | K_SIG: o
ticks Ck_ivl) [k_tmol o dummy
RTX51 , RTX51 Tiny o

O , o 0s_wait
SIG_EVENT -
TMO_EVENT (time-out) (interval)
NOT_OK event_sel -

: 0S waitl, os_wait2
= #include <rtx51tny. h>
#include <stdio.h> /* for printf */

void tst_os_wait (void) _task_ 9

{

while (1)

{

char event;

event = os_wait (K SIG+ KTM) 50, 0);
switch (event)

{

defaul t:

/* this should never happen */

br eak;

case TMD EVENT: /* tinme-out */

/* 50 tick time-out occurred */

br eak;

case SIG EVENT: /* signal recvd */




/* signal received */

br eak;

}

}

}. 36 RTX51 Tiny Function Library

0s_waitl

= #include <rtx51tny.h>
char os wait1 (
unsigned char event_sel); /* eventsto wait for */

Oos_waitl - 0S_waitl 0s_wait
os_wait « event_sel
K_SIG “ ’ ! os_waitl
o
SIG_EVENT
NOT_OK event_sel -

: 0s wait, 0s_wait2
: Seeos wait.

0S_wait2

= #include <rtx51tny.h>
char os wait2(
unsigned char event_sel, /* eventsto wait for */
unsigned char ticks); /* timer ticksto wait */

0s_wait2 : \
. event_sel
K_IVL .
K_SIG .
K_TMO .
" o : K_TMO | K_SIGs
ticks (K_IVL) (K_TMO) o

O , P 0s_wait2




SIG_EVENT

TMO_EVENT (time-out) (interval)

NOT_OK event_sel

= 0s wait, 0s waitl

: Seeos wait..
dScope-51 “
RTX51 Tiny o RTX51 Tiny 8051
, 8051 [ IDATA) o
RAMTOP RAMTOP RAMTOP
OFFH OFFH OFFH
Stack Area Stack Area
for Task 2 for Task 2
OF8H OF8H
Stack Area
Stack Area
for Task 1 for Task 2
OFOH
Stack Area
for Task 1
60H
Stack Area Stack Area
for Task 0 for Task 1
58H 58H
Stack Area Stack Area
2STACK forTask0 b orack forTask0 b orack
(50H) (50H) (50H)
Stack Assignment for Stack Assignment for Stack Assignment for

Task0 = Running Task Task1 = Running Task Task2 = Running Task

RTX51 Tiny o
?STACK, ?STACK ?STACK a ?STACK
| =
dScope- 51
RTX51 Tiny dScope-51 [ dScope-51 1« RTX51
| DBG_TINY.INC [Windows DBG_TINY.DSW]
dScope-51 - » RTX51 Tiny “

F3 RTX51 Tiny °

=1




DS51 TRAFFI C

>| NCLUDE DBG_TI NY. I NC

>G

<F3- KEY>

Task I D Start State Wait for Event Si gnal Ti mer St ack
0 0026H DELETED 0 131 84H
1 00D1H WAI TI NG S| GNAL 0 131 84H
2 0043H WAI TI NG TI MEOUT 0 5 86H
3 0278H DELETED 0 131 88H
4 02ACH WAI TI NG SI GNAL & TI MEOUT 0 220 88H
5 032BH WAI TI NG TI MEOUT 0 1 8AH
6 000EH WAI TI NG S| GNAL 0 131 FBH

Task ID ’ c51 _task_ @

Start o

State p

RUNNING RUNNING -

READY READY - . RTX51 Tiny READY

WAITING WAITING - READY -

.DELETED -

TIME-OUT TIME - OUT - This state is equivalent to the READY STATE

READY -

I\Nait for Event .

TIMEOUT 0 - os_wait K_TMO K _IVL

SIGNAL 1 - os_wait K_SIG

Signal 1 : 0

Timer timeout a

, os_wait K_TMO timeou -
Stack a
’ RTX - 51

RTX_EX1:

RTX_EX1

RTX51

RTX51 Tiny




rex_exl.c o \C51V4\RTX_TINY\RTX_EX1
\CDEMO\5I\RTX_TINY\RTX_EX1 . RTX_EX1.C .

/******************************************************************************/
[* *]

/* RTX_EX1.C. The first RTX51 Program */

[* *]
/******k*******k~k******k*******k*******k*******k*******k*******k*******k*******/
#pragma CCDE DEBUG CBJECTEXTEND

#include <rtx51tny.h> /* RTX51 tiny functions & defines */

int counterQ; /* counter for task 0 */

int counterl; /* counter for task 1 */

int counter2; /* counter for task 2 */

/******************************************************************************/
/* Task O "jobQ0': RTX51 tiny starts execution with task 0 */
/******************************************************************************/
jobO () _task_ 0 {

os_create_task (1); /* start task 1 */

os_create_task (2); /* start task 2 */

while (1) { /* endless |oop */

counterO++; /* increnent counter 0 */

}

}

/******************************************************************************/
/* Task 1 "jobl': RTX51 tiny starts this task with os_create_task (1) */
/******************************************************************************/
jobl () _task_ 1 {

while (1) { /* endless |oop */

counter 1++ /* increment counter 1 */

}

}

[ KKk ok ok ok ok ok ok ok ok ok ok ko Kk ok Kk ok ok ok ok ok ok Kk Kk Kk ok ok ok ok ok ok k ok ok kR K kR Kk ko ok ok ok k ok ok k kR k kR Kk ok Kk ok [

/* Task 2 "job2': RTX51 tiny starts this task with os_create_task (2) */
R R R R L R LR T R N T Rt a ey
job2 () _task_ 2 {
while (1) { /* endless |oop */
counter2++; /* increment counter 2 */
}
}
DOS RTX_EX1.
C51 RTX_EX1. C DEBUG OBJECTEXTEND
BL51 RTX_EX1. 0OBJ RTX51TI NY

RTX_EX1 - ds51 a :
DS51 RTX _EX1 I NI T(RTX_EX1.IN)
|INIT CRTX_EXL.INI) DS51 ; ;

| counterQ. counterl. counter?2 :

RTX_EX1.




CTRL+C RTX_EX1. DS51
I NCLUDE DBG_TI NY. I NC
“ ALT+U exe
’ F3 =

Task ID | Start | State Wait for Event Si gnal Ti mer St ack
0 000EH | TI MEOQUT 0 217 20H
1 0023H | RUNNI NG 0 217 2FH
2 002EH | TI MEOUT 0 217 FOH
RTX_EX2: RTX51
| r RTX_EX2 RTX51 Tiny os_wait °

RTX_EX2.C 1 \C51VA\RTX_TINY\RTX_EX2 \CDEMO\51\RTX_TINY\RTX_EX2
RTX_EX2.C a

[ KKk ok ok Kk ok ok ok ok ok Kk ok Kk ok Kk ok ok ok ok ok Kk Kk kK kok ok ok ok k ko k ok ok Kk ok Kk kK kok ok ok ok k ok ok k kR Kk ok Kk ok Kk ok

/* RTX_EX2.C A RTX51 Application */
/******************************************************************************/
#pragma OCDE DEBUG CBJECTEXTEND

#include <rtx51tny. h> /* RTX51 tiny functions & defines */

int counterO; /* counter for task 0 */

int counterl; /* counter for task 1 */

int counter2; /* counter for task 2 */

int counter3; /* counter for task 2 */

[ Kk ok ks ok ok ok Sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ko ok ok ok ok ok ok ok ok ko ko ok ok o ko ok ok ko ok ok ok ok ko ko ok ok ok ko ko

/* Task O 'jobQ': RTX51 tiny starts execution with task 0 */
R R R R R R L T T T T ST Ty
job0 () _task_ 0 {

os_create_task (1); /* start task 1 */

os_create_task (2); /* start task 2 */

os_create_task (3); /* start task 3 */

while (1) { /* endless |oop */

counterO++; /* increment counter 0 */

os_wait (KTM3 5, 0); /* wait for timeout: 5 ticks */

}

}

[ R KA kK Kk KKk K KKK K KA KK KKK KKK KK KA K KA K KA KKK KKK KR KKK KKK KKK KKK KKK KR KKK KA *k [

/* Task 1 'jobl': RTX51 tiny starts this task with os_create_task (1) */
/******************************************************************************/
jobl () _task_ 1 {

while (1) { /* endless |oop */

counter1++ /* increment counter 1 */

os_wait (K TM) 10, 0); /* wait for timeout: 10 ticks */

}




}

[ R KA kK Kk Kk kK KKK K KA KK KKK KKK KK KA K KA K KA KKK KKK KKK KKK KKK KA KKK KKK KKK KKK KK A *k [

/* Task 2 '"job2': RTX51 tiny starts this task with os_create_task (2) */

R R R R R L R L R R L T T ST T T Tyl
job2 () _task_ 2 {

while (1) { /* endless |oop */

counter2++;, /* increment counter 2 */

if (counter2 == 0) { /* signal overflow of counter 2 */

os_send_signal (3); /* to task 3 */

}

}

}

[ HREEREAEF A E A E KR E AR FA AR A FHE A KK H KR FA AR KA FHEH KR H KR F AR A F KA KA H KX R KA R AR,
/* Task 3 "job3': RTX51 tiny starts this task with os_create_task (3) */
[ R KRR R AR KRR KRR KR AR AR KKK KRR KR AR KR KKK KRR R AR KRR KRR KR AR ARk
job3 () _task_ 3 {
while (1) { /* endless |oop */
os_wait (KSIG 0, 0); /* wait for signal */
counter3++; /* process overflow fromcounter 2 */
}
}
DOS RTX_EX2.
C51 RTX_EX2. C DEBUG OBJECTEXTEND
BL51 RTX_EX2. OBJ RTX51TI NY

RTX_EX2 ds51 “
DS51 RTX_EX2
DS51 RTX_EX2. DS51 : DS51
W5 counterO

W6 counterl
W5 count er 2
W& counter3
G
RTX_EX2. RTX_EX2

counterO L) RTX51
counterl 10 RTX101

count er 2 [ CPU )

counter3 counter?2 1
CTRL+C RTX_EX1 F3

Task ID| Start State Wait for Event Si gnal Ti mer St ack
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- Task O Initialize:

=1

- Task 1 Command:
- Task 2 Clock:

- Task 3 Blinking:
- Task 4 Lights:

- Task 5 Button:

- Task 6 Quit:

serial.c

printf getline

GETLINE.C

=1

TRAFFIC.C

[ R E A K Kk Rk kKK A Kk A KKK F A KKK AR KA KA I AR KA KA I AR KK AR KA KA I AR KA KA K AR KRR AR KA Kk hk ok

*/
/‘k
*/

\C51VA\RTX_TINY\TRAFFIC

lights °

a ESC '

putchar getkey.

s MEASURE s

/* TRAFFIC.C. Traffic Light Controller using the C51 Conpiler

*/
/ *




*/
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*/

code char nmenu[] =

"\

"4xxxxx TRAFFI C LI GHT CONTROLLER using C51 and RTX-51 tiny *****+\n"

"] This programis a sinple Traffic Light Controller. Between |[\n"
"] start time and end time the systemcontrols a traffic light |[\n"
"| with pedestrian self-service. Qutside of this time range |\n"

"]l the yellow caution lanp is blinking. |\n"

"+ command -+ syntax ----- + function -------mmmm i +\n
"| Display | D| display times |\n"

"I Time | T hh:mmss | set clock time |[\n"

"| Start | S hh:mmss | set start time |[\n"

"l End | E hh:mmss | set end tine [\n"

#i nclude <reg52. h> /* special function registers 8052

*/

#i nclude <rtx51tny.h> /* RTX-51 tiny functions & defines
*/

#include <stdio.h> /* standard I/O .h-file

*/

#i ncl ude <ctype.h> /* character functions

*/

#include <string.h> /* string and nenory functions

*/. RTX TINY 51

extern getline (char idata *, char); /* external function: input line
*/

extern serial _init (); /* external function: init serial UART
*/

#define INIT O /* task nunber of task: init

*/

#define COWAND 1 /* task number of task: command

*/

#define CLOCK 2 /* task number of task: clock

*/

#define BLINKING 3 /* task nunber of task: blinking

*/

#define LIGHTS 4 /* task nunber of task: signal

*/

#define KEYREAD 5 /* task nunmber of task: keyread

*/



#define GET_ESC 6 /* task nunber of task: get_escape

*/

struct tine { /* structure of the tinme record

*/

unsi gned char hour; /* hour

*/

unsigned char min; /* mnute

*/

unsi gned char sec; /* second

*/

b

struct time ctime = { 12, 0, 0 }; /* storage for clock tine values
*/

struct time start = { 7, 30, 0 }; /* storage for start tine values
*/

struct time end = { 18, 30, 0 }; /* storage for end tine val ues
*/

shit red = P1*2; /* 1/O Pin: red | anp out put

*/

shit yellow = P171; /* I/O Pin: yellow | anp out put

*/

shit green = P170; /* 1/O Pin: green |anp output

*/

shit stop = P17"3; /* 1/O Pin: stop |anp output

*/

shit walk = P17"4; /* 1/O Pin: walk | anp out put

*/

shit key = P17"5; /* 1/0O Pin: self-service key input

*/

idata char inline[16]; /* storage for command input |ine

*/
/*****************************************************************************
*/

/* Task O "init': Initialize

*/
/*****************************************************************************
*/

init () _task_ INIT { /* program execution starts here

*/

serial _init (); /* initialize the serial interface

*/

os_create_task (CLOCK); /* start clock task

*/

os_create_task (COWAND); /* start conmand task

*/

os_create_task (LIGHTS); /* start lights task



*/

os_create_task (KEYREAD); /* start keyread task

*/

os_delete_task (INIT); /* stop init task (no | onger needed)
*/

}

bit display_time = 0; /* flag: signal cnd state display_tine
*/

[ R Rk Rk kKR Kk Rk kR Rk kR Kk Rk Rk kR Kk Rk ok Rk kK kK kK R kK
*/

/* Task 2 'clock'

*/

[ RAR Rk Rk kR Rk kR Rk ok kKR Rk Rk R Rk Rk Rk Rk R Rk R Rk Rk R kR Rk kK R Kk
*/

clock () _task_ CLOCK {

while (1) { /* clock is an endl ess | oop

*/

if (++ctime.sec == 60) { /* calculate the second

*/

ctinme.sec = O;

if (++ctine.mn == 60) { /* calculate the mnute

*/

ctime.nmn = O;

if (++ctine.hour == 24) { /* calculate the hour

*/

ctime. hour = 0;

}

}

}

if (display_tine) { /* if command_status == display_tine

*/

os_send_signal (COWAND); /* signal to task conmand: tine changed
*/

}

os_wait (K_IVL, 100, 0); /* wait interval: 1 second

*/

}

}

struct time rtime; /* tenporary storage for entry tine

*/
/*****************************************************************************
*/

/* readtine: convert line input to tine values & store in rtine

*/
/*****************************************************************************

*/



bit readtine (char idata *buffer) {

unsi gned char args; /* nunber of arguments

*/

rtime.sec = 0; /* preset second

*/

args = sscanf (buffer, "%d: %d: %d", /* scan input line for
*/

& tine. hour, /* hour, mnute and second

*/

&time.mn,

&rtine.sec);

if (rtime.hour > 23 || rtine.nin > 59 || /* check for valid inputs
*/

rtime.sec > 59 || args < 2 || args == EOF) {

printf ("\n*** ERROR |NVALID TI ME FORVAT\n");

return (0)

}

return (1)

}

#define ESC Ox1B /* ESCAPE character code

*/

bit escape; /* flag: mark ESCAPE character entered

*/

B R T R R S R T T T
*/

/* Task 6 'get_escape': check if ESC (escape character) was entered
*/
I T T
*/

get _escape () _task_ GET_ESC {

while (1) { /* endless |oop

*/

if (_getkey () == ESC) escape = 1; /* set flag if ESC entered
*/

if (escape) { /* if escape flag send signal

*/

os_send_signal (COWAND); /* to task 'command

*/

}

}

}

/*****************************************************************************
*/
/* Task 1 'command': comrand processor */
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*/



comrand () _task_ COVMMAND {

unsi gned char i;

printf (menu); /* display command nenu

*/

while (1) { /* endless |oop

*/

printf ("\nConmand: "); /* display pronpt

*/

getline (& nline, sizeof (inline)); /* get conmmand |ine input
*/

for (i =0; inline[i] !'=0; i++) { /* convert to uppercase
*/

inline[i] = toupper(inline[il]);

}

for (i =0; inline[i] =="' "'; i++); /* skip blanks

*/

switch (inline[i]) { /* proceed to conmmand function

*/

case 'D: /* Display Time Comand

*/

printf ("Start Tinme: %92bd: ¥92bd: ¥%92bd "

"End Tinme: %92bd: 9%92bd: %92bd\ n",

start.hour, start.mn, start.sec,

end. hour, end.mn, end.sec);

printf (" type ESC to abort\r");

os_create_task (GET_ESC); /* ESC check in display |oop
*/

escape = 0; /* clear escape flag

*/

display_time = 1; /* set display time flag

*/

os_cl ear_signal (COWAND); /* clear pending signals

*/

while (!escape) { /* while no ESC entered

*/

printf ("dock Tinme: %92bd: %92bd: ¥%92bd\r", /* display tine
*/

ctime. hour, ctime.mn, ctine.sec);

os_wait (KSIG 0, 0); /* wait for tinme change or ESC
*/

}

os_del ete_task (CGET_ESC); /* ESC check not |onger needed
*/

display_time = 0; /* clear display time flag

*/

printf ("\n\n");



br eak;

case 'T': /* Set Time Command

*/

if (readtine (& nline[i+1l])) { /* read tinme input and
*/

ctinme.hour = rtinme.hour; /* store in 'ctine
*/

ctime.nmin = rtine.mn;

ctine.sec = rtine.sec

}

br eak;

case 'E': /* Set End Tine Command

*/

if (readtine (& nline[i+1l])) { /* read tinme input and
*/

end. hour = rtine.hour; /* store in 'end

*/

end.min = rtine.mn;

end.sec = rtine.sec

}

br eak;

case 'S': /* Set Start Time Command */

if (readtime (& nline[i+1])) { /* read tine input and
*/

start.hour = rtinme.hour; /* store in 'start'
*/

start.min = rtime.mn;

start.sec = rtine.sec

}

br eak;

default: /* Error Handling

*/

printf (menu); /* display command nenu

*/

br eak;

}

}

}

/*****************************************************************************
*/

/* signalon: check if clock time is between start and end

*/
/-k*~k*-k*~k*-k*~k*-k*~k*-k***-k***-k***-k*******-k*~k*-k*~k*-k*~k*-k*~k*-k************************
*/

bit signalon () {

if (menmcnp (&start, &end, sizeof (struct tine)) < 0) {



if (menmcnp (&start, &ctine, sizeof (struct tine)) < 0 &&
mencnp (&ctine, &end, sizeof (struct tine)) < 0) return (1);
}

el se {

if (memcnp (&end, &ctine, sizeof (start)) > 0 &&

mencnp (&ctine, &start, sizeof (start)) > 0) return (1);

}

return (0); /* signal off, blinking on

*/

}

/*****************************************************************************
*/

/* Task 3 'blinking': runs if current tine is outside start & end tine

*/
/*****************************************************************************
*/

blinking () _task_ BLINKING { /* blink yellow |light

*/

red = 0; /* all lights off

*/

yellow = 0;

green = 0;
stop = 0;
wal k = 0;

while (1) { /* endless |oop

*/

yellow = 1; /* yellow light on

*/

os_wait (K. TMO, 30, 0); /* wait for timeout: 30 ticks
*/

yellow = 0; /* yellow light off

*/

os_wait (K. TMO 30, 0); /* wait for tinmeout: 30 ticks
*/

if (signalon ()) { /* if blinking time over

*/

os_create_task (LIGHTS); /* start lights

*/

os_del ete_task (BLINKING; /* and stop blinking

*/

}

}

}
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*/

/* Task 4 'lights': executes if current tine is between start & end tine



*/
/*****************************************************************************
*/

lights () _task_ LIGHTS { /* traffic |ight operation

*/

red = 1; /* red & stop lights on

*/

yel low = 0;

green = 0;
stop = 1;
wal k = 0;

while (1) { /* endless |oop

*/

os_wait (K. TMO, 30, 0); /* wait for timeout: 30 ticks
*/

if (!'signalon ()) { /* if traffic signal time over

*/

os_create_task (BLINKING; /* start blinking

*/

os_del ete_task (LIGHTS); /* stop lights

*/

}

yellow = 1;

os_wait (K. TMO, 30, 0); /* wait for timeout: 30 ticks
*/

red = 0; /* green light for cars

*/

yel low = 0;

green = 1;

os_cl ear_signal (LIGHTS);

os_wait (K. TMO, 30, 0); /* wait for tinmeout: 30 ticks
*/

os_wait (K. TMO + K SIG 250, 0); /* wait for tinmeout & signal
*/

yel low = 1;

green = 0;

os_wait (K. TMO, 30, 0); /* wait for timeout: 30 ticks
*/

red = 1; /* red light for cars

*/

yellow = 0;

os_wait (K. TMO, 30, 0); /* wait for timeout: 30 ticks
*/

stop = 0; /* green light for wal kers

*/

wal k

1
=



os_wait (K_TMO, 100, 0); /* wait for timeout: 100 ticks
*/

stop = 1; /* red light for wal kers

*/
wal k
}
}
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Il
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*/

/* Task 5 'keyread': process key stroke from pedestrian push button
*/
/*****************************************************************************
*/

keyread () _task_ KEYREAD {

while (1) { /* endless |oop

*/

if (key) { /* if key pressed

*/

os_send_signal (LIGHTS); /* send signal to task lights

*/

}

os_wait (K. TMO 2, 0); /* wait for tinmeout: 2 ticks

*/

}

}

SERIAL.C

/*****************************************************************************
*/

/*

*/

/* SERIAL.C. Interrupt Controlled Serial Interface for RTX-51 tiny

*/

/*

*/
/*****************************************************************************
*/

#i nclude <reg52. h> /* special function register 8052

*/

#include <rtx51tny.h> /* RTX-51 tiny functions & defines

*/

#define OLEN 8 /* size of serial transm ssion buffer

*/

unsi gned char ostart; /* transm ssion buffer start index

*/

unsi gned char oend; /* transm ssion buffer end index

*/



idata char outbuf[OLEN]; /* storage for transm ssion buffer
*/

unsi gned char otask = Oxff; /* task number of output task
*/

#define ILEN 8 /* size of serial receiving buffer

*/

unsi gned char istart; /* receiving buffer start index

*/

unsi gned char iend; /* receiving buffer end index

*/

idata char inbuf[ILEN]; /* storage for receiving buffer

*/

unsi gned char itask = Oxff; /* task nunmber of output task
*/

#define CTRL_Q Ox11 /* Control +Q character code

*/

#define CTRL_S 0x13 /* Control +S character code

*/

bit sendfull; /* flag: nmarks transmit buffer full

*/

bit sendactive; /* flag: marks transmitter active

*/

bit sendstop; /* flag: marks XOFF character

*/
/*****************************************************************************
*/

/* putbuf: wite a character to SBUF or transm ssion buffer
*/
/*****************************************************************************
*/

put buf (char c) {

if (!'sendfull) { /* transmit only if buffer not full

*/

if (!sendactive & !'sendstop) { /* if transmtter not active:
*/

sendactive = 1; /* transfer the first character direct

*/

SBUF = c; /* to SBUF to start transm ssion

*/

}

else { /* otherw ze:

*/

out buf [ oend++ & (OLEN-1)] = c¢; /* transfer char to transm ssion buffer
*/

if (((oend ~ ostart) & (OLEN-1)) == 0) sendfull = 1;

} /* set flag if buffer is full



*/
}
}

/*****************************************************************************
*/

/* putchar: interrupt controlled putchar function

*/
/*****************************************************************************
*/

char putchar (char c) {

if (c =='\n") { /* expand new | ine character:

*/

while (sendfull) { /* wait for transmi ssion buffer enpty

*/

otask = os_running_task_id (); /* set output task numnber

*/

os_wait (KSIG 0, 0); /* RTX-51 call: wait for signal

*/

ot ask Oxff; /* clear output task nunber

*/

}

put buf (0x0D); /* send CR before LF for <new |ine>

*/

}

while (sendfull) { /* wait for transm ssion buffer enpty
*/

otask = os_running_task_id (); /* set output task nunber
*/

os_wait (KSIG 0, 0); /* RTX-51 call: wait for signal

*/

ot ask Oxff; /* clear output task nunber

*/

}

putbuf (c); /* send character

*/

return (c); /* return character: ANSI requirenent
*/

}

/*****************************************************************************
*/

/* _getkey: interrupt controlled _getkey

*/
/*****************************************************************************
*/

char _getkey (void) {

while (iend == istart) {



itask = os_running_task_id (); /* set input task number
*/

os_wait (KSIG 0, 0); /* RTX-51 call: wait for signal
*/

itask = Oxff; /* clear input task nunber

*/

}

return (inbuf[istart++ & (ILEN-1)]);

}
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*/

/* serial: serial receiver / transmitter interrupt

*/

[ R Rk Rk kKR Kk Rk kR Rk kR Kk Rk Rk kR Kk Rk ok Rk kK kK kK R kK
*/

serial () interrupt 4 using 2 { /* use registerbank 2 for interrupt
*/

unsi gned char c;

bit start_trans = 0;

if (R) { /* if receiver interrupt

*/

c = SBUF; /* read character

*/

Rl = 0; /* clear interrupt request flag

*/

switch (c) { /* process character

*/

case CTRL_S:

sendstop = 1; /* if Control +S stop transm ssion

*/

br eak;

case CTRL_Q

start_trans = sendstop; /* if Control +Q start transm ssion
*/

sendstop = O;

br eak;

default: /* read all other characters into inbuf

*/

if (istart + ILEN = iend) {

i nbuf [i end++ & (ILEN-1)] = c;

}

/* if task waiting: signal ready

*/

if (itask !'= OxFF) isr_send_signal (itask);

br eak;

}



}

if (TI || start_trans) { /* if transmitter interrupt
*/

TI = 0; /* clear interrupt request flag

*/

if (ostart !'= oend) { /* if characters in buffer and
*/

f (!sendstop) { /* if not Control +S received
*/

SBUF = outbuf[ostart++ & (OLEN-1)]; /* transmit character
*/

sendfull = 0; /* clear 'sendfull' flag

*/

/* if task waiting: signal ready

*/

if (otask != OxFF) isr_send_signal (otask);

}

}

el se sendactive = 0; /* if all transmtted clear 'sendactive'
*/
}
}

/-k***-k***-k***-k***-k***-k***-k***-k***-k***-k***************-k************************
*/

/* serial _init: initialize serial interface

*/
/*****************************************************************************
*/

serial _init () {

SCON = 0x50; /* node 1: 8-bit UART, enable receiver

*/

TMOD | = 0x20; /* timer 1 node 2: 8-Bit rel oad

*/

THL = Oxf3; /* rel oad val ue 2400 baud

*/

TRL =1; /* tinmer 1 run

*/

ES = 1; /* enable serial port interrupt

*/

}

IR SRS E AR R R R R AR R R R R R RS R R
*/
/*
*/

/* GETLINE. C. Line Edited Character I|nput



*/

| *

*/

B T R R L LTS T
*/

#i ncl ude <stdio. h>

#define CNTLQ Ox11

#defi ne CNTLS 0x13

#define DEL Ox7F

#def i ne BACKSPACE 0x08

#define CR 0x0D

#define LF Ox0A

[ R R kR KKk Kk

/* Line Editor */

[ R R R Rk KAk k|

void getline (char idata *line, unsigned char n) {
unsi gned char cnt =0

char c;

do {

if ((c = _getkey ()) == CR) ¢ = LF, /* read character
*/

if (c == BACKSPACE || c¢ == DEL) { /* process backspace
*/

if (cnt I=0) {

cnt--; /* decrenent count
*/

line--; /* and |ine pointer
*/

put char (0x08); /* echo backspace

*/

putchar (' ")

put char (0x08)

}

}

else if (c !'= CNTLQ & & ¢ != CNTLS) { /* ignore Control S/Q
*/

putchar (*line = c); /* echo and store character

*/

l'ine++; /* increment |ine pointer

*/

cnt++; /* and count

*/

}

} while (cnt <n - 18&% c !=LF); /* check limt and line feed
*/

*line = 0; /* mark end of string



*/
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/* define watch variables */

ws red

ws yel | ow

Ws green
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ws wal k

/* set P1.5 to zero: Key Input */

PORT1 &= ~0x20;

/* define a debug function for the pedestrian push button */
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PORT1 | = 0x20; /* set Portl.5 */

twat ch (50000); /* wait 50 s */
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set F4="button ()"
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