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Step 4

THEXE
T HERMDK

W

Project > Close Project

Tl TR

Project > Open Project...
5 N../KeillARM/Boards/Keil/MCBSTM32/Demo/Traffic.Uv2

TAEH bR

‘V_-J‘z*ii%

T.#£Simulator

KZ Traffic - p¥ision3 - [C:\Keil\ARM\Boards\Keil\MCBS TM 32\DemoRTX_Config.d
BE"E Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help
Ef=3 Gy
€ L & @_/J &= =
Project Warkspace x 155
= ﬁ Simulatar 156 wroid o=_idle_dewon (voi
=+E5 Startup Code 157 /% The idle demon i:
STM3ZF10x.5 158 A% ready to run (id
=9 Initialisation 159 /* should contain ai
- [#] 5TM32_Init.c 160
o CocFinieakion aco =

7ERTX_Trafficti] 1+,

H hnik %

{ A R e, AR BIRTX TAERIB STM32M A H1 24154748 Y

L AR S RIS RE S E R BIRTOS % .

pVision TFE 254 2 N FE 7 FH B E R4
A LLiEE “Option for Target” %% HELFE.

£ #iili ‘Options for Target’ %441l
siiti ‘Target’ &R

-
Options for. Target “Simulator*

STMicroelectionics STM3I2F103RE

Device Targst lDulput] Listing] User I C»’C++} Asm ] L\nker} Dabug} Utilit\es]

Code Generation

[™ Use Cross-todule Optimization

wral (MHz): (8.0
Operating spdtem: |F|T>< Kemel j R
v Use MicroLIB

Read/Only Memary Areas Readwrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Nolnit
[~ ROM1 - r RAM1: r
roemz|[ [ Rz [
roRws [ [ ¢ ez [

an-chip oh-chip

B e = L e
rowomz [ | ¢ oz [ [T

0K | Cancel

Defaults |

Help
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Step 4

RTX_Traffic 7~

RTX_Traffic #id

A Abstract.ixtftiid T RTX_Traffics il (RIZEA I HE o

=

N Traffic - p¥ision3 - [C:\Keil\MARM\Boar ds\Keil\MCBS T 32\Demo\A bstract. txt]

El\e Edit W¥iew Project Debug Flash Peripherals Tools SYCS wWindow Help _ 2| X

8@ % W =
B & a o g 0 @
# B 9 5§|Simulatnr j & E
Praject Workspace & Traffic is a program that controls a traffic light. ij
=524 Simulator
=125 Startup Code The traffic light is timed and lets cars pass during a
F] STM32F10x.5 specific time period. There is a pedestrial crossing
=15 Initialisation button (33) that lets pedestrians cross. The lights
+ STM32_Init.c are connected to Port B. You can see this in action using
=15 Configuration uVision Debugger.
& RTX_Config.c
-1-£5 Retarget There are several things of interest here:

* This program uses RTE Hernel. Program initialization
and operation code are in Traffic. Look for the
init task to see where everything starts.

* Serial I/0 is interrupt and event driven. Look at
Serial.c for the complete, encapsulated module.
USART1 settings: 11520[' baud, 8 data bits, no parity, 1 stop bit

The Traffic program is available in different targets:
Simulator: - configured for software Simulator
MCBSTM3Z2: - runs from Internal Flash located on chip

f{used for production or target debugging)

el | AJ
| B L1 Wi | & B RT¥_Config.c Getline.c Traffic.c Abstract et

Simulation Lil

RTX_Traffic Y3cf:
DA 5 SCPE H BL A (AR FH R AN FHRTX T it

RTX Config.c &RTXH—#4y, ‘& RVHEHF LR E TS E, 60 be & R W kA AT 45 1 B
KR, 8 AMESIIHERR KA, RGN ARG, R SR AELE AT X L5k T
HBAE T 1 MDK 1) fic & 7] 3k %

Expand Al Collazea 1 | Hep
CIpCion lizlug
=I Task Defnicions

Mumber of concurrent running kasks T
Mumber of tacks with user-provided stads L
Task skack size [hvtes] 200
Cheds for Bre sback overflom W
Run in privileged mads B
Humber of Lser tmers i
=1 SysTich Timer Configuration
Timer clock waue [Hz] 2000000
Timer bick walue [us] frwily
ERF.cond-Robin Tas switching W
Faourd-Roin Timeouk [tides] 5
Text Editor j, Configuration wizard /
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Traffic.c A& N R PSS . XA JE B TS5 1, B TTRERT X4 % Step 4

PLRJE SRR RRAL RN S 0E R 48 B N RE P A2 A 75 1 o
STM32F10x.s JEfda il a8 240, W5 ) R AL A G A7 AL B,
STM32_Init.c TR TS AT ARRS, X Lef QA FH SR N AF A1

Retarget.c f 7 T HS C WHFIUESERRE. XA CHEE TREIT fpute()2 28RN HE CSEBL, Pt
printf() ek 2 H 4 2 B AT IS s 1 (1 UARTD.

LCD_4bit.c 1 Serial.c $&4t 7 #5747 LCD 1 UART [4XH .

Getline.c f5 T L0 B B ffE At bR 25

@ FH 5 43l 1) 0GR — R Ik L

RTX_Traffic #4f

RTX_Traffic & —MESRA RGN G ]
TEXFP RGN, — AN — 38 nT LAAT M58 e— R AR A,
AR T R ST 5 B i b i 1

Traffic.c H AR AR 2 N AT (4E 55« BERMAE S5 AT —Fhaedte
A LA 3 F T SR Wi e B R — NI T R B 2 M TS

void init (void) _task { ...}

SN ZR G P IR % L 25 NRTEN GO T A AT S5 A I AEE AT, (EUR S fn RAR AR L BEAE L — MR I
[A] RS N PAT I AMEFS RS, Rl RTX N AZ 5 1K o

RE—AEEP R, RGN Bl e — Ay, R TE B R4 RTX,
RTX A8 B e o B AN ) (AT 45 20 T B )
INH4h 5 152 X AE RTX_Config.c SCEH, 4 RTX_ Traffic #4F h— NI 4f A2 10 44000

TASK1 TASK?2 TASK1
RTX RTX

Processor time

>

D RTX AERERS Fl N 0 BC2e B M54 TSR], BT AREAME 55 A1 RE S I R i 2 A0 B
RN, RGFERAKLHGE N T4
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Step 4

RTX_Traffic Tasks

RTX_Traffic &% al UIFATHIAAT 7 MT5

M 1£ Traffic.c K BIRFMEF AN, IF L F AR N .

void clock (void) task {}

clock()2 H RTX BERL Bl A ) o 8 BB — AN I B A d 3R ] I Bk AR F O
DIEAE ] RTX, P A S C B I BIORBE D™ A — A e, B AN 2B P W R 25 R 3 R AR B E

void blinking (void)  task {}
void lights (void)  task {}
void Icd (void)  task {}

blinking()SEHL “ K 22T LT 7. lights()SEIL “ TAEACIEAT 7o Ied()3E MCBSTMS32E 45 /r B (SR BN FE T

X 3 AMMESEMEMTEE: A — AN & . o TR AAHIEAT, AME B & AU AE 2 2L
A B XFHLHI B RTX ¥ os_dly wait() R AL EEFA ST . os_dly_wait()7E B AL 15 BRAC I LT $54 F1 5 Hr
LCD RE&MFRA Z RN T — AN 5 I o

void get escape (void)  task {}
void keyread (void)  task { }

get_escape();& RTX FIHIPEMIflA 1), FRAG A2 e 82 7 —> ESC frd-. KU, keyread()se H
RTX fit A (17, FK SRS U 422

AR BE AT RTX AR P iy U B IR Ay 2 M

1 A BT WA B R, PR 2R e ) AR < Fe wi [ B i
2 AMEI AR AR KA AR A S BB o

ATACR s RGRMINE T 1% T RIS, M SR B AR AR I 1)

void command (void)  task {}

command ()i § H5 A HATIAS . SEi b, XAMESRLT keyread(), RN FUIAPER AR R LOZ A
HH A IS, 2 FEIXBHE command) A AT T os_dly wait ()p&EGHEAREIRA, 10
SRR T RES SIS AT o PPN HMEAS e F G b B v S S A .

B RTX Traffic 13 37 E2%

kd it Build Target” 424061 T

XA 7 AR I AT R R AR

o} {§iff] “Start/Stop Debug Session’ 2413 51/ H 4%
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Step 4

FEF RGBT B

Bt
Traffic.c fEAT55 &5 k10 1), Dtk main()ek BT KRIE AT WA AR S IR ) RTX.

int main (void) {
stm32_Init ();
os_sys_init (init); }

JABE, RTXASMES init O o XAMES RS R IES, REfEilk.

void init (void) __task {
t clock = os_tsk create (clock, 0);
t led =os_tsk create (Icd, 0);
t command = os_tsk_create_user (command,0,&cmd_stack,sizeof(cmd_stack));
t lights = os_tsk_create (lights, 0);
t keyread = os_tsk_create (keyread,0);
os_tsk_delete_self (); }

T R BRI T AN [ 1 B O e B I LR A T

Reset handler __main() main()
Defined at C library stm32_Init() | | RTX Kernel
STM32F10x.s initialisation 0s_sys_init()
Task init
Task clock
Task Icd

Task command

Task lights

Task keyread

Processor time

v

@ FT HF Traffic.c
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@ X AT 25 1 56— 4T 1) A2 1R v B . %445 tasks init, clock, lcd, command,
lights and keyread #s i [F] F¥ (1) #1E

K Traffic - pVision3 - [C:Keil\ARM\Boards\Keil\MCBS TM32\Demo\Traffic.c]

@Elle Edit Wiew Project Debug Flash Peripherals Tools S¥CS Window Help

B R o & = ~1[ a4] 4

o ELO ® TG n o

o

Project Workspace . x j
~
-2 Retarget ~ 096 2 Task 1 'ipit': Initialize
+ Reetarget.c ] 097 ]
—-E4 Source 098void inic (void) _ task {
+ LCD_4bit.c 039
+ Serial.c l]DD [ ;-
+ Getline. ¢ 1m t_led os_tsk create [(led, 0); A% start task led
+ Traffic.c 102 A% start command task
—-£5 Documentation 103 t_command = o5 _tsk create user [(cowmwand, O, sowd Stack, sizeof (o
B Abstract bxt — 104 t_lights = os_tsk create (lights, 0): /% start lights task
L b 105 t_keyread = oz tsk create (keyread,0): /* start keyread task
B.| E. MB.. LIRS 108 os_tsk delete_self () A% stop init task {no
107 | ¢
Symbols . x 108 - .
Mask: ’7 [” Case Sensitive 1$ST/* Pt &) Derleert
M ame ‘ Address| Type l; m *7 .
- Simulator VTREG 112[-void clock (void} _ task { o
+- P53 Peripheral SFR b .”3 DSTlt'V_SE‘-" (100 ; FS* oset Wa_z.t interwval: 1
=@ Trffic pplic... 114 w]u_.le (&8 { /* clock is an endless lo
_ 115 if f++etime.sec == 600 A% calenlate the second T
+(27 Runtime Libr.. J_Ll L,J
- [.] Getline Moduls —
] HAL_CM3 Module | | B RTA_Config.c Traffice | Disassembly |=f UART #1

j :( Address:l H :‘ Mame |Value |

LCD_Display()

>
AS5IGH BreakDisable BreakEnable

MM iEuiId }\Eommand /{_FH<_|_| »

-

P M Memory #1 Memc

Cutput Window  « %

Merncry

[T rTrlLocals f watch #1 J wakch #2

Simulation t1: 0,00082975 sec
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Step 4

SEATRUR, B0 S N

TEANFIT AL, B L —AMTS SR, 2380 —AMT 5. ¥4 init => clock ->led -> command -
>lights -> keyread.

IR T AU, A HIwhile (1)sifor(;)4iH,  AERFRE TS5 #HEASEIEA .

void my_task (void) _ task {
/Il Instructions that set up the task
while (1) {

/I Instructions that are executed all over again
/I Optional RTX call to request “wake-up time”

}

6 5 IEFE T

— H i $os_idle_demon() A Ba AT AR5 45% 1k, R BRIAAE S ARTXIEAT, Tt T ) AR 25 40 AL Tk
MRS
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Project Workspace . x j
) 156 void os_idle dewon (void) _ task { =
157 % The idle demon is 2 system task, It is running when no other té
158 A% ready to rum (idle situation). It must mot terminate. Therefore
1569 /* should contain at least an endless loop.
160
B3ie1
162 /* HERE: incluce optional user code to be executed when no task ri
163 H
Documentation 164} /# end of os idle demon */
L |1 Abstract.bxt b 165 - -
B..|S. |@e. |*r. |[Fr. 166
167 /= os_tme_czll
Symbols - x 168
Mask ’,— B Fe Sapite 169 woid os_tmr_call (U188 info) |
= 170 A% This function is called when the user timer has expired. J
Name |A\jd[ess| Type L 171 F* Parameter "info" is the parameter defined when the timer was o
o Simulator VTREG 172 A% HERE: include here optional user code to be executed on timeout
Peripheral GFR o 173 -
= - Tralfic Applic... 4”‘ bl fmd : Dl LH
[E] Runtime Libr. Text EditorA Configuration Wizard /
- [o] Getine Module
4[] HAL_CM3 Module | | [E] RT¥ Config.c Traffic.¢ @ Disassembly | & UART #1

x
‘|Lep_bisplay()

N o P H * [ Name Value

=

Cutput tindow

L33IGN BreakDissble BreakEnable

(A1) iELII‘d }\[nmmand /;_F“ﬂ_l

-

Memary
Watches

| ‘ » | M [\Memnry‘ #1 A Mernory | | L3 ‘ ] I\anals A Watch #1 )\ ‘Watch #2 )\

Simulation bl 2,90479671 sec L:161 ¢

EFME
XA T RTX U] §2 iy e e AN R R 55

G B A T e

&y
&

TEAT4% tasks clock() 1 keyread()H [fiwhile(1)Z Jib v & W 14 .

HIELO BTG > R

Project Workspace . x 10 I Task 3 'clock' j
=350 Simulakor e *
=-£3 Startup Code 112[void clock (void) _ task {
STM3ZF10x.5 113 0s_itv_set (100); /% set wait interval: 1 second */
=-£3 Initialisation 114 while (1) { # clock is an endless loop =/
£ 115
=-£3 Configuration 116 ctime.sec = 07
+- [#] RT#_Corfig.c 17 if (++otime.min == 60) { /% calculate the minute e
= 118 ctime.min = 03 J
118 if (++ctime.hour == Z4) { /% calculate the hour L7
=1-E3 Soures 120 ctime.hour = 0;
L +- [#1 LCD dbit.c s 121 i
EMENITTELTEL X 122 K
123 i
ook = 124 if (display_vime] { /% if command status == display_time %/
P -
Vo | T G e E: , o= _evt_set [0x0001,t_command): /* signal to task command time changsd */
Mame |Addless‘ Type l; 127 os_itv_walt (); F* wait interval (already set to is ) */f
o 00 Simulator VTRER T,
= P5d Peripheral SFR i 2
o 8 Taic Applic. L
131+
@ Runtins Libr 1 . masdtimes ;amwast Tima dnmnt ba Fime walnes o stare in ebime f
4 [m] Getine Module y
# ] HAL_CM3 Module —
+ LCD_dbit Module + | E]RT¥ Config.c Tiafficc | Disassembly | UART #1
* ][ s | ] | %[ Name Value [
*|Lep_Display() N !
F
‘gé >
5| ASSIGN BreakDisahle BreakEnable 5 - i
K] » M, Buld ), Command £ A+ | 3 I [ M\ Memory #1 f Memory #2 2 [HTA1» ¥\ Locals f wiakch #1 p, watch#2 }, call st

Simulation F1: 2.90479671 sec L1115 Cil
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IBATRE LR W 5 A

AT LYWL 2 75 FRAMT S5 clock (), AT55keyread (VAT T 207K J& A & clock()&: 1004~ R 40 A HIIE AT — K.

Traffic.c: line 113 os_itv_set (100); [* set wait interval: 1 second */

...while keyread() runs every 5 system ticks.

Traffic.c: line 314 os_dly_wait (5); [* wait for timeout: 5 ticks  */

iy B B W
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Step 4

F uVision Debugger/ #1443

1X— 8 ] IR RTX W] 4 Bl £l Vision Debugger

i G PITAS A
BATRE P
A 1

AT AT DUT R A GPIO R A A RS, s e 2, n A AT SR 24 An AT N —F¢

From Traffic.c: line 56 General Purpose 1/0 B (GPIOB)

Pin | CNF

Blix

Analog Input

FE.1 Analog Input
FE.2 Analog Input
FB.3 Analog Input
FE.4 Analog Input
FE.B Analog Input
FB.E Analog Input

FE.7 Analog Input v
Selected Port Fin Configuration
Traffic |IghtS MODE: | 0: Input j CMF: |IJ: Analog Input j
#define red 0x000100 Configuration & Mode Settings
#define yellow 0x000200 ARIEB=ERt SRI98=GAL.: 000000000
#define green  0x000400 GRIOB
15 Bits 8 7 Biitz 0
o GPIDE_IDA: |0-00007100 T RIT = IT T
Pedestrian “ghts GPIOE_ODRA: [0<00001100 LCKK FTTMITEFITTTTTITT
#define stop  0x001000 GPIOB_LOKF: [000000000 [~ PP T TW [ I TT
#define walk  0x002000 Fins:[0,00001100 e T

Settings: |I:Iock Enabled

THA

A Trafficinidt &5 T IRSIAS,  HIRITIFO5 B 10 T HAH

X
-
+

———————————————————————————————————————————————————————————— Toolbox
Iatne @ Traffic.ini
Purpose: Functions used for simulating peripherals

Verszion: V1.01

EEEEE

Update Windows

1 Push for Walk

This file i= part of the uVision/ARM development tools.

software may only be used under the terms of a walid, current,

end user licence from KEIL for a cowpatible wersion of KEIL software

*
*
* dewvelopment tools. Nothing else gives wywou the right to use this software.
*
*

Copyright (c) 2Z005-Z005 Eeil Software. A1l rights reserwved.

AB3IGN EreakDisabhle BreakEnashle

Cutput uindowe

Simulation

] T HAEF*Push for Walk™ & HUBAUAT Nid By it AEAM BT AN A AT 197
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Step 4

UART HH

s UART #1 325 54T-45command ()4 T8 15 «

k2 Traffic - p¥ision3 - [UART #1]

=25 Stattup Code
STM3ZF10%.5

=15 Initialisation

+ STM32_Init.c
=5 Configuration

+ RT:_Canfig.c
=5 Retarget

+ Retarget.c _
=55 Source

+ LCD_4bit.c

+ erial.c

B =

"B.[=. s *ur. @T..-

e

éﬁi\e Edit Miew Project Debug Flash Peripherals Tools SWCS Window Help

asHg s [4a]
2 ® ¥ o
s HOw B » g2 02 (@)@ v[s][Ee 8w oA
Project Warkspace - x
=54 Simulator +**** TRAFFIC LIGHT CCONTROLLER using REVCT and RTE kernel *****4

This program is a simple Traffie Light Controller. Eetween |
start time and end time the system controls a traffic light |
with pedestriah self-service. Outside of this time range |

the yellow caution lamp is blinking. |

|
|
|
|
+ command -+ syntax
|
|
|
|

Symbols . x

Mask: |* [ Case Sensitive

| Address ‘ Type l;

Hame
s Simulatar VTREG
=+ Peripheral SFR

————— + function +

Display | D | display times |

Time | T hh:tm:ss | set clock time |

Start | 3 hhimm:ss | set start time |

End | E hh:mrm:ss | set end time |
Conmand:

= . Traffic Applic.. =
#(77 Runtime Libr...
+ Getling Module
+l- ] HAL_CM3 Maduls
+ LCD_abit Module
+ Retarget Module | | B RTX Configel B Traffice  [€R) Disass@bly & UsRT #1 >
= [Z[ <[]} Buld f, Command { A[<[] 21 [ =D DT ocals £ watch
Simulation tl: 42,0981992

RTX HWZAHTE O

i%+¥Peripherals > RTX Kernel

2

Active Tasks 1 H 7R T AT45 PR A FAE 175 L o

RTX Kernel |

Active Tasks l System | Event Viewer |

TID | Task Name Friority | State Celay | Event'alue | Event Mask | Stack Load
2 clock 1 WAAIT_ITY 25 40%
3 led 1 WAIT_DLY 190 a0
4 command 1 WAIT_OR 00000 0x0100 19%
5 lightz 1 WAIT_DLY 125 a0z
6 kepread 1 WAIT_DLY 5 a0z
255 os_idle_demon 0 RUMMING 0z

System i 1 /s RTXIKAC B AL T35 SR AL 55 I HUE .

Event Viewer @i H H B AL 55 PAT O I ) BE . Bl AEAL S5 TTAadAT AN, T 2 1] BUOYLIN 2AS =] i)
RS AEAT AW Bl
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Step 4

RTX Kernel
Active Tasks] System  EventWiswer l
Min Time: M ax Time: Range: Grid: Zonm:

0.854458 ms | 50.00888 s | 20.00000 ms 1.000000 ms |l Out| Al Sel| ™ Running

clock I

init ]
- IR
I B
lights
keyread 1
e | el

o |t r e
0.0 s 0.010000 5 0.020000 5

< ' >

£

f§ HpVision Debuggerf it iy ZE ik 43 T RTX_Trafficlf AT .

BOZNN5E TRTXYN LR
IR AR— R 2o, AT RL LN A
N R 3514 5,000us
XREFP AT A AT A 50 ?
A 2 1) 72
i LEALE AR L T 5l R SR b BRI A i) 7 2
FEJA S LI — M55, BERE2sfil i —kGPIO.
7rEvent Viewer % I H AL £ 114 25 5 2

FHULINK2IE#SIMCBSTM32EMR -, 78 S Br A IR B rp iz 4 T R



