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Micripm B9 pC/Probe

B EFWindows#i {4
W @5 JTAG . USBFIETH EEERIR
= REE CPU A x

/' HC/OSI Awareness | D ]
N — . jt j— N Total CPU Usage: 23.38% 100% Micrium HEAP Usage (Bytes)
B HEEBITHERRTOSKRE 22 uC/0S-
| o 100 R T—T—— -0 — | Used 33.204 r—> The Real-Time Kernel
Total CPU Usage 60 Seconds 0% Total 46,080 72% Version 3.05.00
. EA{E% \E/fj—— \-I—%  Tasks) | Semaphorels) | Mutextes) | EventFiag) | Quevels | Tmers | Tiklists | MemoryPariioni | Constants | Mi |
l L— -L Task(s) Performance Task Stack =
) Interrupt Scheduler
. ﬁ A 1E ‘% Eq C P U ﬁ' m Hj- rEj Item _:i“; Name Prio State P:E:"g p";:"’ RE:::;"S Ui::g cs:::::‘ D_;'_::':‘ 'II:::.: #Used| #Free Size  StackUsage
l ject Counter 7 (Mo
0 MQTTc Subscribe Task | 11 Pending | Task Message Queue| Task Q 0 113 000, 56 968 1024
. E A {E ‘% ¢ * n Hj. N 1 MQTTcPublish Task | 10 Pending | Task Message Queue  Task Q 0 41 267 000 128 89 1024
l ﬁ Iﬂ N IE.] 2 MQTTe Connection Task| 8 Delayed 0 6993 533 000 555 469 1,024,
3 MQTTe Task 9  Pending + Timeout  Semaphore | Net Sock Sel Task 1 155264 533 000 424 600 1,024
. ﬁ & ﬁ ’I\E A 4 Smart Home Gateway | 9 Delayed 388 30 267 000 93 163 25
m ﬁ ,Rl 5 B Probe TCPIP n Ready 0 96,516 533 000, 276 236 512
5 DHCPe Task 3 Pending | Task Message Queue| Task Q 0 13 53 000 291 221 512
. {E ‘% ﬁ E Hj- "] 7 DHCPc T Task 4 Pending Semaphore | DHCPC Tmr Signal 0 30 200 000 62 322 384
Y IE 8 NetIF Tx Dealloc Task | 2 Pending Message Queue | Net IF Tx Dealloc Q 0 61209 400 000 75| 309 384
9 Net IF R Task 6 Pending Message Queue | NetIFRx Q 0 24,666 533 ooo| 357 155 si2| [NGOWSS |
. {i %)ij\‘ 10 Net Tmr Task 7 Delayed 3 2323 533 000| 120 264 384
V] AR 1 Spin LEDs Task 13 Delayed 34 1623 267 000 57| 71 128
12 Startup Task 16 Delayed 50 581 267 000/ 114 910 1024
. 13 uC/OS M Timer Task | 17 Pending Task Semaphore | Task Sem 0 3151 267 1600| 66 62 128
emes 14 uC/0S-1I Stat Task 2 Delayed 1 1489 267 000 57 7L 128
].‘5 uC/OS Il Tick Task 1 Pending Task Semaphore | Task Sem o 169% | 149007 933 000 54 74 128 EE9% | T
€ m »
. i ﬁ R I o s Rumning | TCPAIP Device | Tep/p 10.101.136:9930 | # symbols Configured: 90 | #Tx 36136 @5.66 KB/s - #Rx: 36135 @.

® uC/0OS-I1, uC/O0S-Ill 1 uC/0S 5
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SEGGER g SystemView

R EH_EERRTOS S
- ﬂ] 7l3§ ; Eljl., [ 5EGGER Systemiew V2 40h - uC/OS- Il Application [UCOS-1II] on Cortex-M3 - o x

File View Ge Target Tool Window Help

[ | I:Fmi' (ISR) HEHOOSBORN Ovendtms ~ @ Cusratioh -

# Timestamp Context Event Detail Al Timestamp Context Message A
- 52888 35.139 694 500 g Push Buc. ¥4 ISR Enter Runs for 170.7 us (2 38 ||39.192 599 () App Task .. [ Configuring Sineva.
52889 35.139 734 643 Push Buc. ¥ OSFlagPest P_grp=0x00002£5k 39.360 858 [ App Task . [ Butzon EB1 has bee
52890  35.139 780 929 Push But.. |} Task Ready App Task Buttons, runs - |39 360 933 (1) app Task . [ Configuring Sinewa.
52891  35.139 827 071 (@ Push Bur_ Jfy OSFlagPest Returns 03_ERR_NONE aft_

39.563 276 Task .. [ Button P31 has bee..
\ ~ AY 52892 35.13% 865 214 [ Fush Bur. % ISR Exit Returns to Scheduler 8:” T”k g C" :D :’ ©
. L Y 52893 35.139 897 071 2pp Task.. Task Run Runs for £6.6 us (1 213w [°>" pp Task . onilgaring Jinme..
g 5 |[42-873 7 O app Task . [ Buccon PBL has bee_
- " £ . P o . " .
. 35.139 724 711
fied 1

Ui
CAPLESENSE IRQ
4 PushButton 0 RQ

= l’l’fi%%ﬂ 1S R%Eﬁﬂg FF ﬁﬁ ?“;Eg";ﬁ;z

" E PSR FS S -- .
" REEAARETRAERES =

Type Stack Information Run Count Frequency Last Run Time Min Run Time: Max Run Time *
CAPLESENSEIRQ ~ # 233 2921 60 Hz 0.1567 ms 0.154 ms (£27755) 0.7418 ms (262123)
— = - PushButton0IRQ  # #27 26 OHz 0.1709 ms 0.1697 ms (#43898) 0.1709 ms (#38202)
. %E S EG G E R J - L I n k PushButton 1IRQ % #17 21 OHz 0.1709ms  0.1697 ms (#43415) 0.1709 ms (238834)
SysTick IRQ ¥ 215 4834 100 Hz 0.1542 ms 0.1513 ms (£24029) 0.7393 ms (£54569)
Scheduler 2 1137 226 Hz 0.0425 ms 0.0275 ms (£762) 0.4972 ms (£23925)
uC/05 I Tick Task 8 @1 128 @ 0x2000b290 4395 101 Hz 0.2151 ms 0.0418 ms (£51970) 0.6700 ms (£31458)
. R TO S App Task Start @3 128 @ (20002690 91 10H:z 03808ms  00554ms (#66123)  0.3879 ms (#30879)
S App TaskButtons B3 @4 128 @ (x20002890 57 OHz 0.8817ms  0.0866 ms (£50825) 8.6465 ms (£52265)
App Task Display = es 128 @ (x20002290 196 4Hz 0.2704 ms 0.0787 ms (#68364) 0.2723 ms (#64981)
App Task Signal G... g @6 128 @ (x2000ac90 395 THz 05486ms  0.0785 ms (£21295) 9.1986 ms (£72475)

-~

o IOVCLIN Chnt Tl ~e 170 @ A IAnLAGA =0 fu. AEITR e NARDY e (4242150 NEE1E e (217660
= uC/OS-I1l 71 uC/0S 5 ’
T2699Events  48.261 574 |
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B RTOSN F%mfzfEO CMSIS

B CMSIS-RTOS-ARM #lECortex MCU RTOSIE 4/ V SOMPLIANT
B POSIX—UNIX ¥r/E

B ulTRON HZARfRE
W OSEK/VDX— S & T BFrE
W RT0S wiziESMHALAITE
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o jﬁtp%é;.;, Flash NAND, SD/MMC, USB #Z X #{itit

m EFfER, uC/GUI (eme) FATouchFX |, 4% (=R
5(‘ :_FMCU /I%%%j( MEEERR, % 'J—"_ﬁEFﬂIZD/f?»D
ARG,

l:u)#’&ﬂ? YRR MHLRTOS AYZE 14 GRS RN —#H))
B KAPIRTOS BEARGIFETEAKRAH

W EEan Vxwork, ONX E1&TCP/IP, FILEFIGUI
m NBIFIRTOS ZEHEESMNINEY
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20{aJEE—RTOS ?

B {REEZE RTO0S kernel ZRT0S?
B FreeRT0S B2 R Bkernel , EME=7, uc/0S-11/11 {HHTEEH G,
B RTOS £2Linux (Android) ?
B RAEVEE IR T FH RYEMCUIZ ZAP
m AEEALAERRTOS , (BREBEER L ZFLinux & Android
B MARRERFEK
u {SBAMCU/AP HY MPUFIMMU RIIASEIIRGRFIRIF, MMRSREINIERM
FUAIERY R £/~ am, tEgn SaftRTOS
B OSRMEGEER
B FROHEARINESE ST IF1-2 RT0S (&L inux/Android
& FARFFFARF TR
m FE? =X, ®B2unit/per CPU/side , FARIRSS?

Comparing microcontroller real-time operating systems

Sergey Kolesnik, Telecard-Pribor Ltd. - December 08, 2013 /\
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P L ZRRR ST v

cmpBooks

® FreeRTOS H#HLEE:D>, BER REERECHPDFFHR
S ATRBSP b %
Mim (ATMEL Tf&If) ey i

A Hands-On Tutorial Guide

1 RTOS 143 AP Functions and Configuration Options
http://v.youku.com/v_show/id_XNTgyMTEzOTU2.html

2 RTOS ¥4 FAPI P
http://v.youku.com/v_show/id_XNTgyMTE4NjQw.htm| el Time Enonessie

3 FreeRTOS{EH

http://v.youku.com/v_show/id_XNTgyMTE4MDg4.html

43R\ T fBRFreeRTOS
http://v.youku.com/v_show/id_XNTgyMTlyODgw.html
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FreeRTOS/ 3

B JE. fE%BSERRAZ (FreeRTOS.org)
® HReal Time Engineers Ltd & %3F

i KEBREM
FreeRTOS

+-Demo

+-Source

+-tasks.c

EZ&Richard Barry
+-queue.c

+-list.c

+-portable ,
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FreeRTOS 4314iE

B XIF3STLERARM.

B YEMESHMIFE (co-routine)

i XFARRAVIMEXESRE

AN RA RSBSOS

" EENESYIFERFEFTER. PI(ESE/ EREZEAXERE).
=YL

N EREXFNARME

u RHERR

® FreeRTOS-MPU

u RZERNRS (6-12KB)
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FreeRTOS:E#

PDFFfif i

http://www.freertos.org/Documentation/RTOS_book.html

FreeRTOS Documentation
PDF files

The unprecedented demand for FreeRTOS is keeping us very busy - so much so that finding time to complete
our latest book "Mastering the FreeRTOS Real Time Kernel" is proving challenging! Complimentary pre-release
copies have been provided to purchasers of the older books for some time - and now we have extended that
offer to everybody. Use the links below to download your copy

@ Mastering the FreeRTOS Real Time Kernel - a Hands On Tutorial Guide

@ FreeRTOS V9 0.0 Reference Manual

=N _
&/ Book companion source code

=
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FreeRTOS AP| sl
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FreeRTOS iB{XHS
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OpenRTOS

B OpenRTOSEFreeRTOSHIRF I i 4
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void ATaskFunction (void *pvParameters)

{
Task initialization;
for (;;)
{
/*The code to implement the task functionality.*/
}
//vTaskDelete(NULL);
}
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4

BaseType t xTaskCreate( TaskFunction t pvTaskCode,
const char * const pcName,
uintl6é t usStackDepth,
void *pvParameters,
UBaseType t uxPriority,
TaskHandle_t *pxCreatedTask ) ;

Page 31 Bﬁ/n\

FETREFTEFHE R



EFSEE

B FreeRTOS{EZ AT

Not Running

(super state) T
SuspendadWﬂ-\

L S

vTaskSuspend()
called

vTaskResume()
called \

()
/

vTaskSuspend( Event Blocking API

called :/_L\ /}mﬁm e
\:)4/; BMR “\
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vTaskSuspend()
called




m B e S
xTaskDelay()-ZER{E S5
x TaskDelayUntil ()- 5 X5 &5 50 ZERY
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raskDelete()-HiBR{ESF
B vTaskPrioritySet()-BIZ{EE L 5L Rk

m xTaskSuspend()-ER—MTSE

B xTaskResume()- P’J?EEE%
B uxTaskPriorityGet()-&H{EZ R LE
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PAIIEIE

W FreeRTOSHI XS BIREES BV HEH 2
ETBAFI SCHRY
" BETE
" AFESIMESTE
W BEHZEEBAFI 5 [a]
W IEEFIFO
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PAIIEIE

" s

ZBAS

XxQueueCreate()

NERZE, BACIE

W MR [E R B AFEIT
XxQueueHandle xQueueCreate(

un

u

signed portBASE _TYPE uxQueuelLength,
nsigned portBASE_TYPE uxltemSize );
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BARIX

BaseType t xQueueSendToFront( QueueHandle t xQueue,
const void * pvItemToQueue,
TickType t xTicksToWait );

BaseType t xQueueSendToBack ( QueueHandle t xQueue,
const void * pvItemToQueue,
TickType t xTicksToWait );

Page 37 Bﬁ/n\

FETREFTEFHE R



PAFIETE

u iR

BaseType t xQueueReceive( QueueHandle t xQueue,
void * const pvBuffer,

TickType t xTicksToWait )

BaseType t xQueuePeek ( QueueHandle t xQueue,
void * const pvBuffer,
TickType t xTicksToWait );
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= o i R 55 R (e FA BA S

B xQueueSendToFrontFromISR()
B xQueueSendToBackFromISR()

W xQueueReceiveFromISR()
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B uxQueueMessageWaiting()
B EHRAS P H R B RBHE R TR
N ARBEEH BT IERA

unsigned portBASE_TYPE uxQueueMessagesWaiting(

xQueueHandle xQueue);
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BT EE

u HEFRAE
W ZEIR A HTALEE

2 - The ISR executes, handle ' 3 - The priority of Task 2 is higher than |
the interrupting peripheral, the priority of Task 1, so the ISR returns
clears the interrupt, then directly to Task 2, in which the interrupt
unblocks Task 2. | processing is completed.
ISR Hj} | 4 - Task 2 enters the
1/ Blocked state to wait for
Task?2 i\ 1/ | the next interrupt, allowing
(deferred processing task) ~{pmm—"| Task 1 to re-enter the
Running state.

Task1 (=g =

T-Task1 is Running when an
intefTUpt OCCuUrs.
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RAFEE

v
® malloc()/pvPortMalloc()
W Free()/vPortFree()
" 3
W Heap 1.c
W Heap 2.c
W Heap 3.c
W Heap 4.c
W Heap 5.c
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FreeRTOSEINiTTE

int main( void )

{
prvSetupHardware();

[* Start the tasks defined within this file/specific to this demo. */

xTaskCreate( vLCDTask, "LCD", configMINIMAL_STACK_SIZE, NULL,
tskIDLE_PRIORITY, NULL );

[* Start the scheduler. */
vTaskStartScheduler();

[* Will only get here if there was not enough heap space to create the idle task. */

return O;
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Percepio TracealyzerME— /MR RTOSH #fktrace TR, BERRFBEITRA]
BiF. ERNSTRITSENRIERAERIERE.

AT B FE: -
BIERGRBIITH, |F3!]
ESRERNRGER, i

NRRFEIINTR,

=t BSRERTEE, 2F

A FREREEANSIERETR, £RB-RERR, EABRIERN
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TraceAnlyzerZ#HrIES

BHEIZ#FreeRTOS, uC/OS, VxWorks HiLinuxZ,

PAFreeRTOSEER S ), Tracealyzer F EQGIEFEPH

Embedded Hoss PC

Application

Snapshot or streaming

A 4

Trace Recorder Library

Tracealyzer

FreeRTOS

Target Processor
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LT Tracef AR FE

1. ¥ RiDF--streaming recorder (RTT) =
> |
2. RERIZR---snapshot recorder
> |
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Segger J-Link Streaming

Host PC
Embedded
Application
Streaming Trace Recorder -~ |
T e > Tracealyzer
Kernel

tracel.psf \I

Target Processor
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Snapshot/F 3\

Embedded HostPC

Application

Dump

: > Tracealyzer
(.bin/.hex)

A 4

Snapshot Trace Recorder

Kernel

Target Processor
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TraceAnalyzerfEZEIHEE:

ThEE Wl T~ :

B SES R R HATIE R = l)

" HRCPURGIEL, AEFHITIL.

 REREFEN Tﬁﬂ'ff%ﬁlﬁbl E=E

= AN AR EERAERXNITEIAP, FHEIBRAMER
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Bookmarks J-Link Help

— :

malloc{96) returned Ox 20000820 I

malloci16) returned Coc 20000880 I

sjdruau)

vSemaphoreCreateBinary(Semaphore #1) I

+ i A

malloci96) returned O 20000890

malloci520) returned Ow200008F0
xTaskCreate(LED2)

1 malloc(26) returned Ox20000AFF

xZemaphoreGiveFromlSR{Semaphare #1)

xZemaphoreGiveFromlSR({Semaphore #1)

malloc{520) returned 0 20000B58 I

xZemaphoreGiveFromlSR(Semaphore #1) I

xTaskCreate(IDLE) |

xZemaphoreTake(Semaphore#1)
xZemaphoreTake(Semaphore#1)

xSemaphoreTake(Semaphore#1)

xSemaphoreGiveFromlSR{Semaphore #1)

xZemaphoreGiveFromlSR{Semaphore #1)

20

xZemaphoreGiveFromlSR(Semaphore #1) |

xSemaphoreTake(Semaphore#1)

xSemaphoreTake(Semaphore#1)

xSemaphoreGiveFromlSR{Semaphore #1)

xSemaphoreGiveFromlSR{Semaphore #1) |

xSemaphoreTake(Semaphore#1)

xZemaphoreTake(Semaphore#1)

xSemaphoreGiveFromlSR{Semaphore #1) |

xZemaphoreGiveFromlSR({Semaphore #1)

xZemaphoreGiveFromlSR(Semaphore #1) I

xSemaphoreTake(Semaphore#1)

]

xSemaphoreTake(Semaphore#1)

xSemaphoreGiveFromlSR{Semaphore #1) I




(e CPU Load Graph - O

Views Resolution Zoom  Customize

CPU Load Graph EE E IJ_.'Lterval 16. 776, 720 to 17,165,009 ':E.ms.l-lsj
- - LEIZ CRU: 21.274 (ms. Ks)
B (stertup) L. LEDZ CPU: 5.58 %
[] LEDZ Task LED?
B I5E using Semaphore #1 i Instances: 4
o Total CPU time: 1.045.069 (5. 45 %)
60 % ‘. Total Wait time: O (Hs)
B0 %
40 %
30 %
20 %
Zoom In
Zoom Out
10 %
0% ”
] 10. 000, 000
4] i




AR

=) Communication Flow
File View Filter Actors  Filter Objects  Zoom

|:| LEDZ

Semaphore #1

IISR nsing Semaphore #1 Semaphore

I I:St:anr’n.lp)
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ASRTFUEAPES

= Event Log
Window Find Formatting

7] === Trace Start ===
7] Context switch on CPU 0 to (startup)
15] malloc(%6&) returned 0=xZ0000570
24] malloc(lé) returned 0xZ00005D0
35] wvSemaphoreCreateBinary (Semaphore #1)
43] malloc(%6&) returned 0=xZ00005ED
51] malloc(520) returned O0x20000&40
T74] xTaskCreate (LEDZ)
84] malloc(%6) returned 0xZ0000B4B
93] malloc(520) returned Ox200008R3
114] xTaskCreate (IDLE)
134] [Default Channel] Taskl starting...
[ 146] xmSemaphoreTake(Semaphore #1) blocks
[ 157] Context switch on CPU 0 to IDLE
[3B.169.704] Context switch on CPU 0 to ISE using Semaphore #1
[3B.169.704] xSemaphoreGiveFromISE (Semaphore #1)
[3B.169.704] Context switch on CPFU 0 to IDLE
[28.169.712] Actor Ready: LED2
[3B.169.718] Context switch on CPU 0 to ISR using Semaphore #1
[3B.169.718%] xSemaphoreGiveFromISE (Semaphore #1)
[3B.169.719] Context switch on CPFU 0 to IDLE
[3B.169.T728] Context switch on CPU 0 to ISE using Semaphore #1
[3B.169.T728] xSemaphoreGiveFromISE (Semaphore #1)
[3B.169.T728] Context switch on CPFU 0 to IDLE
[3B.169.736] Context switch on CPU 0 to LED2
[38.169.745] xSemaphoreTake (Semaphore #1)
[38.169.763] [message] ISR TASK synchronization
[38.169.779] [Default Channel] Taskl starting...
[38.169.73836] xSemaphoreTake (Semaphore #1)
[38.169.806] [message] ISR TASK synchronization
[38.169.822] [Default Channel] Taskl starting...
[38.169.829] xSemaphoreTake (Semaphore #1)
[38.169.849] [message] ISR TASK synchronization
[38.169.865] [Default Channel] Taskl starting...
| [38.169.876] xSemaphoreTake(Semaphore #1) blocks

[38.169.888] Context switch on CPU 0 to IDLE
Fram 292 7447 Fmrmvsmawd oSt +=mabl o ~m CFOTT M =~ TOD vt CoamomrmrFmeemes &4

e s e M B T e B e T e I e B B e B |



=

Finder

Actor Instances |Earnel Service Callsl User Eventsl Time Pnintl

Ta=sl IDLE
Tazk (=tartup)
Taczlk LEDZ

Interrupt ISE usins Semaphore #1

Hame filtel
starts Lontaln
. i
with =

Select all in wvie | Invert =electio | Clear |

First Hext | Last

| Frevious |

—Filter

At Least At Mo=st
Execution Time ID ID Aall
Rezponze Time !D !D a1l
Frasmentation 1 1 a1l
Feriodicity a 1569265 a1l
Separation |a 1569265 a1l

ID fin all 12 frasments=) vI

Hold the mouse cursor over the labels for explanat

Friority

[¥ Count Matching Instances: I'lE

]
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TraceAlyzer API

W void vTraceEnable(int startOption)
W void vTraceStop(void)
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XTFtraceanalyzerfy{H

RiE:

® J§Trace Recorder Library Zing| T2
W fEdEtrconfig.h
B fdEFreeRTOSConfig.h

B fFEmain /BRI EH

void vTraceEnable(int startOption)
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Traceanalyzer5IAR BC&

Options for node "FreeRTOS Queue" Pt
Category: F i
actomy Sethings
General Options A
Static Analysis
Runtime Checking
C/C++ Compiler Setup Download Images Extra Options Multicore Plugins
Assembler
Output Converter Select plugins to load:
Custom Build
Build Actions BIHC T -Wars A
Linker |[APercepio Trace Exporter |
TRV
Simulator [ ]Cmx
Angel [JCMX TINY +
CADI [ 1SEGGER embOS
CMSIS DAP [Imax
GDB Server FreeRTOS and OpenRTOS
IAR ROM-monitor [ IRTXC Quadros v

THatiTT AfGiat
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Traceanalyzer5IAR BC&

File Edit View Project Debug Disassembly ST-Link FreeRTOS - OpenRTOS Tools Window Help
DS &S| Lo o vy Eeo @@ H 0 VIS b
=823 LEZ22|IX
ETF SWO
Workspace * | FreeRTOSConfig.h | stm32f4xx_it.c main.c | stm32f4xx_hal_uart.c | stm32f4xx_hal.c
STM32F4xx-MNucleo ~ 76 -
Files &r BB | "
78 static wvoid SystemClock Config(wvoid):
= 79 static woid BSP_Uart_ Init(wvoid):
& O3 Appli... :2 static wvoid Error_ Handler (void):
1 Doc 82
. g3
—+ 3 Drivers B4 e mmm y
1 Free = B85 int main(void)
g6 [ {
[ Trac... a7
= tput =e
Qu pu 29 /* Configure the hardware ready to run the test. =4
a0
91 prvSetupHardware () ;
92
|FIEEHTUS_QUEUE < a2 S Twmaid amd Crawbk Tearssme &/
X
[D:\reference\FreeRTOS\lab_Sr\Sm32CLbe_F40l_h'1‘ Save Snapshot Save and Open
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FreeRTOS & T E-
IAR EWARM {EF

ERZRFRHBARERLT
2017#418

\zkl#XH&&JHjEﬁEﬁ%?X#E*ﬁ PR2 \7Fﬁ7ﬁ




1AR Embedded Workbench for ARM

2 EWARM: EE2ERFARMBARBTGFF R E
B XRFFTEARMAZ A4 K2 HE TARMAZFI AL RS

ARM7, ARM9, ARM10, ARM11, SecurCore
Cortex-MO/M1/M3/M4, Cortex-R4, Cortex-A5/A8/A9/A15

B Y EARM CMSISE 4432 OinvE

£,4 CMSIS DSP Software Library, {#FfECortex-M3/M4
AE R EHTHRFESAEERET R

m C/C++opikss
M FRAREARIERALEBE: Around 35% Smaller than GCC
Y CIEE 1C89/CO9W AL E Fnkrk
N B MISRA-C:1998F1MISRA-C: 200445 T2 1K | #4 £x 8%

= HRIFHEC-SPY
RTOSWZ iR A uC/OS-11& uC/OS-1ll, embOS, ThreadX,
FreeRTOS, ...
ARM CoreSight: SWO Trace & ETM Trace
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EWARM: T B4

<library>.o <design>.icf - !
(Library File) (Linker File) ddf-File S B

mll-ink

v

<design>.out

<design>.c h 4 A
(C Code) -
» <design>.0 > Lilﬁer
Object File
c ! (Obj )
v
<design>.xxx -
<design>.h
(Head File)
<design>.map
(Map File)
IAR » <design>.o
Assembler (Object File)
<design>.s

(Assembly)
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EWARM: {4 5 H

www.lar.com/iar-embedded- ?J@MIE IAR EMBEDDED WORKBENCH  SUPPOR

workbench/#!?architecture=ARM .

THILIEEWARM

\ 4 AV
) p— L
HERMER, HERIE
. . The evaluation cense s completely free of charge and alows you to try the
q&m E' m al I 9 %ml | C e n S e Download ntegrated development envionment and evaluate tts effidency and ease of

Software use. When you start the product for the fist time, you wl be asked to register
to get your evakuation license.

» .
B ~
‘ﬁ I C e n S e e D After instalation, you have the folowing evaluation options to choose from:

1049.31 MB)

Download a free trial

Complete, powerful compier and debugger tools in a user-
frendly IDE—try for yoursefft

* 3 30-day time-Imited but fuly functional icense

+ asizedmited Kickstart lcense without any tme imit
Restrictions to the 30-day time-limited evaluation

+ A 30-day tme Imtation.

* Source code for runtime fbraries is not included.

* No support for MISRA C.

o CRUN is sze-imted to 12 Kbytes of code, excuding constant data.

s Limted technical support.

o Must not be used for product development or any other kind of commercil

use,

Restrictions to the Kickstart, size-limited evaluation

o A 32 Kbyte code size Imication (16 Kbyte for Cortex-MO/M0+/M1).
+ Source code for runtime ibraries is not ncuded.

. BMR \
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ClfS i

Create New Project

# 1AR Embedded Workbench IDE

|File Edit View Project Simulator Tools  Window Help Taal chain: |m:gha| j

open B oo
-- asm
[ Ct
-

# 1AR Embedded Workbench IDE - DLIB

. Externally built executable
File Edit View | Project Tools Window Help Y

O wr |1 Addfiles.. Description:
Workspace Aidd Group, . Creates an empty project.

Import File List... —l

Edit Configurations. ..

Files

Remave

Create New Project...
Add Existing Praject... ak. I Cancel

File Edit View Project Simulator Tools

DeHdd &E BRI

DIRE R Blink oy, Soh JEA 1 TR S Workspace -

Blink.ewpABlink.ewdftl %, 2R )56 —1 [Debug -]
FrHIBlink Project. Files B

(3 Blink - Debug * v
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)1 Y I EE

27 Blink - TAR Embedded Workbench IDE Workspace x
File Edit View | Project Simulator Tools Window Help Elink - Debug =
BTN Gt Files T
roup..
e et B B ADUCM3ED
mport File List...
Debug Edit Configurations. .. —# (G Adc - Debug
Files m=in|Blink - Debug --
i remave —=1 [ Application
= (G Blink - | L@ B Blink
CJ[ENE  Create New Project... L] Blnk.C
Add Existing Project. .. —E1 (] comman

ClkLib.c
DiolLib.c
IntLib.c

) i : Fstlib.c
Highlight the Project or a Group O WeliLib.c
then: —& (] Startup code

: - Asm startup_ADuCk3B0.s
Project menu - Add Files @ 0 Output

- Add Group = (P - Debug v
FRTOD_Demo-Debug
(3 Timers - Debug v

<

s I E 7R A Bz Project 17
AJ LAE 2 -4 i Application flCommon4s, DU 2 IR &5 K TE I .
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'EﬂﬁlﬁOptions

m Highlight the Project name, then:

Main menu -> Project -> Options...

Context menu -> Options...
#F Blink - IAR Embedded Workbench IDE

File Edit View | Project Simulator Tools Window Help

M = E ﬁ Add Files...
Workspace Add Group...
Import File List...
Debug Edit Configurations...
Files
——— . Remove
=/ Blink - |
— (1 Applic Create New Project...
hi3  Add Existing Project...
—= 0 Sam‘f Dpﬁnns_.b Alt+F7
e
st Version Control System
[+]
—E[J0utpu -
Campile g e
Rebuild Al
Clean
Batch build... F3
Page 69

7 Blink - IAR Embedded Workbench IDE

File Edit Wiew Project Simulator

Tools Window Help

DEEHA EfER= o

Workspace

x

I Drebug

Files

Elw|Blink - Debug *

—= (1 Application
h360.C

—= (] Startup
thvectrs.c
startupm 360

—@ (] Output

[~

Options...

Make
Carmpile
Rebuild Al
Clean

Stop Build

Add 3

Remove
Eemame, ..

Version Contral System F

Open Containing Folder...
File Properties. ..

BMR \\
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General: AbFEZFERE

y
3 AnalogDevices ADUCT19
* AnalogDevices ADUCT20
Cirrus k AnalogDevices ADUCTO21
EnergyMicro 3 AnalogDevices ADUCTI22
Device - AnalogDevices 2> Epsen b AnalogDevices ADUCTD23
. Faraday k AnalogDevices ADUCTO24
Analog DeVICeS ADUCM360 Freescale 3 AnalogDevices ADUCTI25
Fujitsu * AnalogDevices ADUCTI26
Hilscher k AnalogDevices ADUCTO2T
Huoltek 3 AnalogDevices ADUCTI25
Options for node "Blink™ Infineon »  AnalogDevices ADUCT029
Intel k AnalogDevices ADUC T30
Marwvell 3 AnalogDevices ADUCTI32
Cateqon: Micronas b AnalogDevices ADUCTI33
. MetsSilicon k AnalogDevices ADUCTO34
General Options :
. Muvaton 3 AnalogDevices ADUCTI36
CfC++ Compiler :
Assembler MxP * AnalogDevices ADUCTO38
Output Converter Target IDutput I Library Configuration | Library Options I M OKI »  AnalogDevices ADUCT033
Custom Build OMSemiconductor ¥ AnalogDevices ADUC TG0
Build Actions Samsung 3 AnalogDevices ADUCTIE1
Linker ~ Processor variant Sode *  AnalogDevices ADUCT122
Debugger - IC:::rtax—MS j 5T b AnalogDevices ADUCT124
Simulator /N Texasnstruments AnalogDevices ADUCT126
Angel {* Device I.ﬁnalng Devices ADUCM3&0 i Toshiba 3 AnalogDevices ADUCT128
GDE Server  J AnalogDevices ADUCT129
IAR. ROM-monitor AnalogDevices A
J-Link/1-Trace : alogDevice's ADUCM3E
11 Stellari ~Endian mode == AnalogDevioes ADU
aris & L AnalogDevices ADD
H ()
Macraigor Ihiz L & AnalogDevices ADUCRF101
PE micro £ Big
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C/C++ Compiler: {55 %#

Cateqgony:

|General Options

Aszembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulatar
Angel
GDE Server
[AR. ROM-monitor
J-Link/31-Trace
TI Stellaris FTDI
Macraigor
PE micro
RDI
ST-LIMK
Third-Party Driver

m C

™ Multifile Compilation
[T | Dizcard Unuzed Publics

Language 1 | Language EI Code I Optimizatiunsl Clutputl List I A | 'I

Factary Settingz |

¥ C++inline semartics

[~ Require prototypes

~ Language ~ Language conformance
* C %" Standard with |AR extensions
" Cat " Standard
" Auto (exdension-based) ™ Strict
—C dialect L4+ diglect
i~ CE9 = Embedded|T++
f* 99 % Estended Embedded C++
™ Allow VLA C Ces

¥ | with exceptions
I itk BT

V¥ | Destroy static objects

C89 or C99

m C++

Embedded C++, Extended Embedded C++ or Full C++

Page 71
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C/C++ Compiler: Preprocessor

Categony:

|General Options ™ Multi-file Campilation
[T Dizcard Unuzed Fublics
Assembler

Output Converter Language 2' Code I Optimizations | Output I List Preprocessor | 4 | I*I

Custom Build
Build Actions ™ lgnore standard include directories

Factomn Settingz |

Linker Additional include directories: (one per ling)

Debugger SPROJ_DIRS"..\. \include =]
Simulator SPROJ_DIRSY. A common
Angel STOOLKIT_DIRSnc AnalogDevices
GDE Server
[AR. ROM-monitor ;I
I<et Preinclude file:
Ik J1-Trace I J
TI Stellaris

Macraigor r
PE micro :_I Preprocessor output to file

RDI ™| Freserve comments
JTAGjet j ™ Generate Hline direstives

ST-LIMK

Third-Party Driver
TI xDS100

Defined symbals: {one per line)

m EHNET AR BISL SRR include B
$PROJ DIRS$ : Yl TEKNKZ

$TOOLKIT_DIR$: EWARM Z3e 3043k
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Qutput Converter: ¥iH# =

Categon: Factom Settings

zeneral Options
C/C++ Compiler
Aszembler
Output Converter Output |

Custom Build
Euild Actions ¥ Generate additional output

Linker Output format :

Debugger
Simulatar Intel extended j

Angel Muotorola
GDE Server /

binany
TAR ROM-monitor simple

J-Link/J-Trace \\ [Blinky Fiex
LMI FTDI
Macraigor

RDI

ST-Link
Third-Party Driver

% Motorola: S-Record format
% Intel extended: Hex format

* Binary: Bin format
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Linker: Fc & X4

Categany: Factary Settings |

General Options
C/C++ Compiler
Aszembler

Output Converter Corfig | IJbIElr'_.rI Input I Optimizations I Advanced I Output I List I 1 | '*I
Custom Build
| E"'id Actions — Linker configuration file
¢ Linker )
Debugger [T Ovemide default
Simulatar IETDDLI{IT_DIHE"-J:anig"-linker"-.-’-‘-naln:ugDevices"-_-ﬁ_DuCMEEE. |
angel

DB Server Edif:.. |

IAR. ROM-monitor
I-jet Configuration file symbol defintions: {one per line)

J-Link/1-Trace .
TI stellaris _I
Macraigor
PE micro
RDI
JTAGjet
ST-LINK ll
Third-Party Driver
TI ¥D5100

*.icf: AR FNE s & fAr 7E B friie (FLASH) I SC A
$PROJ_DIR$\stm32f401xe_flash.icf
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Debugger: i&#FiHA T A

Options for node "Project” >

Categony:

General Options ~
Static Analysis
Runtime Checking
C/C++ Compiler Setup Download Images Extra Options Multicore Plugins
Assembler

Qutput Converter .
Custom Build Driver [+l Run to

Ii';ur:cifmms ST-LINK ~ main

Setup macros

Angel [JUse macro file(s)

CMSIS DAP

GDB Server

IAR ROM-monitor

I-jet/ITAGjet

J-Link/]-Trace

TI Stellaris

Macraigor Device description file

PE micro

RDI [[]Override default

STAINK

Third-Party Driver

TI MSPFET W

Factomny Settings

$TOOLKIT_DIR$\CONFIG\debugger\ST\STM32F401RE.ddf
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Debugger: Flash Programming

Category: Factary Settings

General COptions
iZ/C++ Compiler

Assembler
Output Converter Setup  Download | Images I Extra Options I Plugins I

Custom Build [T Attach to program
Build Actions
Linker V¥ Verify download

I_ Suppress download

Simulator
Ange ¥ Use flash loaderls)

GDE Server Ovemde default board file

IAR ROM-monitor IETDDLI{IT_DIHE"-J:I:urrfig"-ﬂashlnader"-.-’-‘-nalugDevices' |
JLink/1-Trace

TI Stellaris Edit... |
Macraigor

PE micro

RDI

TTAGjet

ST-LIMK
Third-Party Driver
TI ¥D5100

Use flash loader(s): BEE5 N AR A T 4028 5 LI FLASH 17

28 Hm
. BMR \
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ST-Link: %

Options for node "Project” >

Categony: Factory Settings

General Options ~
Static Analysis
Runtime Checdking
C/C++ Compiler Setup Communication Breakpoints
Assembler
Output Converter Emulator
Custom Build .
Build Actions ST-LINK v2 Serial ||
Linker
Debugger
Simulator
Angel Reset
CMSIS DAP
GDB Server Connect during reset v
IAR. ROM-monitor
I-jet/ITAG]et
J4Link/1-Trace Interface
TI Stellaris
Macraigor O TAG JTAG/SWD speed
PE micro

RDI @ SWD

ST-LINK

Third-Party Driver
TI MSP-FET v

[J Always prompt for probe selection

Default v

% ST-Link Connection: i “SWD” % ;STM32 NUCLEO 401

devices. ‘
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|F||e Edit View Project Simulator Tools
Mew k El "]
Open T

Clase

Save Workspace
Close Workspace

Save Zhr 45
SEVE A5, .
Sawve All

Page Setup...
Primt. .. Zhr{+-F

Recent Files
Recent Workspaces K

Exit

Save Workspace As

Savein: I (= Blink

2 e N S e

EDebug
- settings
My Recent |j Blink. eww

Documents

[@.

Desktop

Y

My Documents

ey
My Metwork
Places

File name: IEIinI(.eww

Save astype: |Wcrkspace Files *.eww)

Page 78
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Save I
Cancel |
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P

USB cable

REST-Link Nucleo-F401RE

PC
* £ZPCAHMNucleo-FA01RE
* B LELST-Link#f, Windows 242~ Z2LE W 955
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* Make or Rebuild all =315 +%
e Project - Make
e Project - Rebuild all l

YA DD EH | BERS AL

Make

%* Download and Debug- /##71x
® Project = Download and Debug l

?%%ﬁﬁ@ﬁ@%ﬂﬁ%&w@|
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C-SPY i3 |0

A 1AR Embedded Workbench IDE

msammm_omosmnws»wurowmmb
IDﬁBﬂ & Erelo o

7S wuEe ® |

TR S

=12l x|

| 82222228

| iximies.c

= e < IR ~

peopet! - Debug - *, ﬁ o I 'l |Me¢m¢y IEPU Regaes vl
Files | 2z 0% static void do_roregrownd process(void) Hezt label iz a Thunb label | RO - 0x0000000D
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