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What is IAR Embedded Workbench? SIAR

IAR Embedded Workbench IDE

IDE Tools Build Tools IAR C-SPY Debugger Vi S =SS

s
P, 88 -
o

Editor IAR C/C++ Compiler Simulator driver

. Hardware system drivers
Project manager Assembler

Power debugging
Library builder Linker

RTOS plug-ins

Plug-ins . .
Librarian
C-SPY Macros
IDE
_._Editors
E@wd e Project
READY. Connections

‘ Source code
control systems

Configuration tools

SUBVERSION mﬁneon DAVETM
Runtime Analysis

Strong ecos
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- Improved Editor with

- code and comment folding
- Word and Code completion

. Parameter Hint

. Source Browser

- Reliable ,Go to Definition®
- Find All Calls to/from <function>

(Call Graph)

- Code templates

=k
int ar
int b:
-1

struct MyStruct

int function (void)

m

=
struct MyStruct myStruct;
myStruct.l int owerload{char c);
_ int owerload (short 3);
b int owerlead(int i);
int functicn (wveoid)
{
cverlcadd
PM1/3k int owverload(char c)
x K .
Function File
= # Calls fram main{void) main.c
b % RCC_GetClocksFreg(RCC_ClocksTypeDef*) main.c
Y SysTick_Config(uint32_f) main.c
Y INYIC_SetPriority(IRCn_Type, uint32_t) core_cmi.h
W LEDInit(Led_TypeDef) main.c

Match Brackets
Toggle All Folds
Insert Template

Open Header/Source File

Go to Definition
Goto Declaration

Find All References

¥ RCC_AHBPeriphClockCmd(uint32_t FunctionalState)
Y% GPIO_Init{GF10_TypeDef*, GRIO_IntTypeDet*)

Y% LEDInit{Led_TypeDef)
% RCC AHBPerinhClockCmdiuint32 t FunctionalState)

3 Statement »

Corporate L

Edit Templates

stn320Fxa_ksk.c
stn320Fo_ksk.c
main.c

stm320Fa ksk.o
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- Pre-/Post-build actions
Invokes any utility before or after the build process

- Output converter (elf/dwarf -> .bin, .hex, .s19, ...)

- Project configurations (e.g. debug, release, Flash, RAM, ...)
iIndividual options and included files per configuration

- Batch build for multiple projects/configurations within a
workspace

- Shortcut to external tools
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Adding external Analyzer tools

Tools -> Options -> Project -> External Analyzers

MName: ( Analyzer 1 )
Path: C»Program Files [#86]4MydnalyzerT ool\&nalyzerl | |

‘or m Tools Window Help

Qutput matching patterns Add Files... k v D ® P &
Location:  $FILE_NAME$:$LINE_NUMBER$ v Add Group... utor.c | Utilities.c | Utilities.h
Import File List...

Add Project Connection...

§ . o?mﬂoi’ﬁ%@?[

Warning:  [?i)warning[?-i); -

Errar: (Fi)error(?-i) v

hd

Edit Configurations...
: -

| ook | [ T Batch build... E8
Analyze Project
Analyze File(s)

Stop Build CTRL+BREAK

IS
o

Download and Debug CTRL+D |

B B e NI o
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- Eclipse Plugin for EWARM
Includes code generation and
C-SPY debugger

- Supports Simulator, I-jet, ITAGjet,
J - Li n k an d J 'Trace p ro beS : E&iﬁﬁ%ﬁ (the AR Eclipse plugins do not include the compiler or debugger itself).

» Java Runtime Environment, version 6 or later. Download Java.

* PrOJeCt Converter to import Includes build and debug support.
EWARM projects into Eclipse and .,.....

Indigo and later

1 I update-site | zip | release notes
update imported projects I e
update-site | zip | release notes
(build 58, qualifier v20131125-134024)

* M ore ECI I pse p I u g INS un d er 5.30x (bui?dcggfeqﬁgﬁﬂleﬁzlnr:l:ﬁeuagS:;uT;]tsezszsn}
update-site | zip | release notes

WWW. iar.CO m/eCI i Dse B21x (build 36, qualifier 201308202349)

B0 x update-site | zip | release notes
o (build 167, qualifier 201308230935)

6.40.x



http://www.iar.com/eclipse
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Eclipse Plugin (Code View)

= C/C++ - test/main.c - Eclipse = e

File Edit Source Refactor MNavigate Search Run  Project Window Help

M-HEe R E@-&8-F-G- 8- 8- $-0-4- @S- JeEd H-FH-9e-a-
[ Project Explorer £2 <fp|=°vmﬁ Agl mainc &2
4 -5 GettingStarted #include <mydefs.h:
I ﬁ: Binaries int L(int, int)
int mymul{int, int);
[ @]ncluds int main()
4 [= CMSIS L
'S N
b (S startup XMC12005 & Properties for GettingStarted IS
[ I_—% systermn_¥XMC1200.c
4 [ Flash Debug |typef||tertext | Settings fe=T =
b g gmsg’:; 4 (arm/le] Resource L_
[ ettingStarted.out - [arm/le Builders -
[ main.o - [arm/le] C-5PY B Tool Settings ‘ # Build Slepsl " Build Arl'rhcll Binary Parsersl @ Error Parsers
‘e '._T':;m h Runtime Library Suppor (5 Target - | optimization level: [High, Size -
B board.h chitic;u“d (£ Library Configuration B [ Disable ¢ N . 8
Library Opti "
z TICKS_PER_SECOND Build Variables g N;;::ilepé'::pimm Disable loop unrolling
° W_Glfha_:al_. :nt Discovery Options (B MISRA-C:2004 Disable function inlining
main{void) : int .
o SysTick Handlerivoid) : void E“"’"‘_’“""“‘ (B MISRA-C:1998 Disable code motion
B readme.st S:ﬁ_g'"g 1) 1AR C/C++ Compiler for ARM Disable type-based alias analysis
ngs N . .
[ g test Tool Chain Editor 2 I(.:ar:’guage Disable static clustering
C/C++ General 2 Co _e o || Disable instruction scheduling
c R @ Optimizations
ode Analysis @ Output [[]Ne size constraints
Code Style @ I.islp
Documentation (& Preprocessor
File Types {5 Diagnostics £
]L“:HE[ Mapi (8 Extra Options 3
nguage Msppings % IAR Assembler for ARM
Paths and Symbols @ Language
Project References @ Outgulg
Run/Debug Settings = I.islp
Twa_sl:irkepcrsl‘lory @ Preprocessor
kT et @ Diagnostics
@ Extra Options
83 IAR Linker for ARM
Configuration
(2 Config
= :.Ihlal'_',' | | [rtingi/Doc
(£ Input sting --re
@ Optimizations
@ Advanced i
# Output
(55 List < E
q i b < — [ G
@ [oxk ][ cance ]
\ T =

-10- Complementary tools



Eclipse Plugin (Debugging View)

File Edit Source
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SYSTEMS

Refactor Navigate Search Project Run RPC Development I-jet/JTAGjet Window Help
W ) G i® HMmiF-0-Qr i O®P S I FH OB D
Rt oe | @R T | T = 000 Variables [‘o Breakpoints [ﬁ C-SPVAuto(E Console]’ﬁ C-SPY Stack 53 e
4 [ Accelerometer Flash Debug [C/C++ Application]
4 5@ C-SPY [E/Eclipse Hubble trunk 4.2/A lash Debug/A out]
ok e e L 0 kocatioa Dafta Vatiable Value Type frame i
|= I2C Transfer(8' (0:38), :1000071C "A", 7, READ, 0) at i2c_drv.c:201,5 (09cbd) | @x10000718 2x20006C61 m 27745 Int32U (31 mainQ) @
= 12C_MasterRead('8' (0x38), 0x1000071C "A", 7) at i2c_drv.c:171,10 (0x9¢88) 0x1000071C ox0041 XYZT.AceX 65 Int165 3] mainQ
= SMB380_GetData(0x1000071C) at smb380_drv.c:733 (0X9aec) ex1000071E  exFrol XYZT.AccY -255 Intl65 3] mainQ
= "‘"'I‘IO “,"‘"’;‘5"'2/‘:’?03‘)14 i T T N ex10000720  ©x2101 XYZT.AccZ 8449 Int16S 131 mainQ
= : o
= [_call_main + 0:5]( [E:/Eclipse Hubble trun| 9/ - ©x10000722 @x6D XYZT.Temp ‘m' (@x6D) Int8U 3] mainQ
2x10eee723 @xco
L€ gled_ll.c |E main.c [E main.c [@ main.c I L€ gled_ll.c [E [_call_main + 0:5]0 f@ smb380_drv.c f@ i2¢_drv.c 22 1€l drv_gled.c 1”1 = B[ % c-SPY SWO Trace 52 L] C-SPY Find In SW ] 70 C-SPY Function tr | = B[ 8 Outline |22 Disassembly 5% |
I2CMsg.nrivriteBytes = numiWrite; - SWO Packet Cycles Value Trace = Enter location here - | & m[ SeEY
S1se PCSample 1846952270  ©x99c@ LDR R3, [R3] .ooeeecbz: @xe002 B.N 2212C_Trar »
I2CMsg.nriiriteBytes = 0 Power (I 1846956201  @xdad 201  J2CMsg.nrliciteBytes = 0;
8 — @ @00e9cha:  ?2I2C Transfer_O:
PCSample 1846956201  ©x99c@ LDR R3, [R3] > . e STOsE
I2CMsg.buf = pMsg; G Power (I 1846960133 ovS e
I2CMsg.nrBytes = numMsg; (1) exsec 00009cb6: MOVS R1, #0
I2CMsg.address = addr; PCSample b8:  @x7241 STRB R1, [Re, ¥ |
I2CMsg.transtode = transMode; Power (I) —— - (=] :09 i ”ii‘c:”:&b“; 5 = phsg;
. NG H 22 r r 3:
¢ T2(Mse.dataCount = A: 5 PCSawle G‘lC'SpvliVewltCh [‘@ C-SPVQuickWatch 2 cba > ma]ns e =
75 Tasks | % Problems (3 Executables Tick - )
Data Log (Enabled) Expression Value Location
Tick 1 ©x10000050 £
l 00 0 2
[7] C-SPY Power Log 52 [z C-SPY Data Log| [ C-SPY Interrupt Log|
- -
ichox Time Program Counter TTrgPwr [mA]
385 477844.688us ©x000099A0 208.083
38s 477926.6@4us oxe02099Ce 191.579
385 478008.500us 2x000099C 199.59
38s 478090.396us 0x000099C0 207.442
38s 478172.292us ©x000099C0 195.745
38s 478254.187us oxeeeesace 192.059
385 478336.104us ©x00009310 207.282
385 478418.000us 0x000099C0 203.115 L] |
385 478499.896us ex200099Ce 197.347 ] [l
38s 478581.792us ©x000099C0 205.038
385 478663.688us ©x000099C0 209.365
385 478745.604us 2x000099C0 199.59
385 478827.500us ©x0000936E 200.231
38s 478909.396us ©x000099C0 210.006
38s 478991.292us ©x000099C0 195.104
385 479017.542us ©x00003863 202.314 @
T e e e e e e e e e e e
35.0s 35.1s 352s
S

Complementary tools
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Powerful C/C++ Compiler (Cont’d) %

Options for node "GettingStarted” L = |

General Options b ulti-file Cornpilation
C/C++ Campiler [ Discard Unused Publics
Output Converter | | | Language 1 | Language 2| Code | Optimizations | Output [ List [ f ¢ >
Custom Build
Build Actions.
Linker
Debugger
Simulator [ Generate interwork code
Angel Processor mode
CMSIS DAP
GDE Server "__" Am
IAR ROM-monitor ® Thumb
T4et/TTAGet
J-Linkf1-Trace
TI Stellaris Posttionindependence
Macraigor Code and read-only data {fopi)
PE micro Read /write data (wpi)
RDI [ No dynamic read /write initialization
STLIMNK
Third-Party Driver Mo data reads in code memory
I %05 100,200

Ok, Cancel
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Balance between size and
speed can be achieved by
setting different optimizations
for different parts of the code

Multi-file compilation
allows the optimizer

to operate on a larger

set of code

Options for node "dist” 2
|| Exclude fram build
Categary: [V] Overide inherited settings Factory Seftings
[] Multifile Compilation
Assembler Diizcard Urzed Publics
Qutput Conve wer
visual= . ¢ Coder Language 2 | Code | Optimizations |Qutput | List | Preprocessor | [ ]
= in Build

Level

) None

'@ High

Speed -

Mo size constraints

Enabled transformations:

[#]Commen subexpression elimination
Loop unraling

Function inlining

Code motion

[N ypetbased alias analysis

atic clustering

Py

nstruction scheduling

I oK J I Cancel

Major functions of
the optimizer can be
controlled
individually

Speed option “no
size constraints”

STEMS
Well-tested
. Commercial test suites
- Plum-Hall
. Perennial

- Dinkumware library test

- In-house developed test suite
>500,000 lines of C/C++ test
code run multiple times

- Processor modes
- Memory models
- Optimization levels

Language standards

- ISO/IEC 9899:1990
(C94/C90/C89/ANSI C)

- ISO/IEC 9899:1999
(C99/Standard C)

- ISO/IEC 1488:2003
(Standard C++)

- Embedded C++ and Extended
Embedded C++ dialects are also
supported

-14-
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Placement controlled via text file

llink supports several types of section selectors:

- section attribute (ro, ro code, rw, rw data, zi, etc.)
‘place ... { ro code };

- section name
‘place ... { section .text };

- module name(file name)
place ... { ro code object vector.o (vectRoutine.a)};

_17-
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Under the right circumstances, the ILINK linker can calculate
the maximum stack usage for each call graph root.

Categary:
General Options
C/C++ Compiler
Assembler
Output Converter Config | Library | Input | Optimizations | Advanced | 0
Custom Build
Build Actions Allow C++ exceptions
[ Aways inchude
DE.bUQQEF Enable stack usage analysis
Simulator
Angel Control file: AU _DIRS stackcheck ctl
CMSIS DAP Tl el e WRAL L

-18-



) GIAR

SYSTEMS

Missing information, e.g. in case of recursion or indirect function
calls, can be provided through pragmas or a stack usage control

file:

function Reset Handler:0, calls SystemInit, calls  iar program start;

call graph root [main root]: Reset Handler;
call graph root [interrupt]: NMI Handler, SysTick Handler, [..]

possible calls USBH Init: USBH USR Init;

exclude aeabi i2d,  aeabi ui2d;
max recursion depth GLCD SendCmd: 2;

/taCkCheCk.Ctl
\

-19-
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. Stack usage chapter in the
linker map file, listing of
maximum stack depth for
each call graph root.

- Alternative generation of a
xml call graph file

- Use linker extra option
--log call graph
for better understanding

khkkkkkkkkkkkkkkk

*** STACK USAGE
* kK

Call Graph Root Category Max Use Total Use

interrupt 8 8
main_root 164 164

main root
" iar program start": 0x08009dcd

Maximum call chain 164 bytes
" iar program start" 0
" __cmain" 0
"main" 8
"DrawPicture" 24
"ResetPicture" 16
"GLCD_SendCmd" 32

+ 1 cycles in nest 0 32
"GLCD_SendCmd" 32
"GLCD_SPI_ReceiveBlock" 16
"GLCD_SPI TranserByte" 4

-20-
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- Optional ,check®” compares
the stack analysis result
with the actual size of the
stack

- If the result of the analysis
exceeds the size of the
CSTACK block, the linker
generates an error:

L

bMessages
Linking
&9 ErorLp03l]: check failad
Where:
maxstack"interrupt") = 8 [0x8)

maxstack"main_root") = 164 (0xad)
size(block CSTACK) = 64 (0x40)

€9 Errorwhile running Linker

[...]
check that

maxstack ("main_ root")

+ maxstack ("interrupt") // use totalstack ()
// 1f preemptive
+ 000 // optional margin
<= size (block CSTACK) ;

/Iinkers.cript Licf file)

Linker error for check failure

-21-
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- The linker can generate a checksum over
the complete ROM, alternatively different

sections

.- After the download, the same
checksum calculation is done In
source code and the result is
compared to verify that the flash is
not corrupted

. Relevant Technical Notes:

- Checksum calculation with IELFTOOL after linking with |

ILINK
http://supp.iar.com/Support/?note=11927

- IELFTOOL Checksum - over several ranges
http://supp.iar.com/Support/?note=53274

. Calculate CRC32 as in K60 hardware
http://supp.iar.com/Support/?note=85753

Cptions for node "GettingStarted”

Categary:

General Options  »
C/C++ Compiler
Assembler
Output Convert
visualSTATE Co
Custom Build
Build Actions

| Linker |
Debugger

Simulataor
Angel

CMSIS DAP
GDB Server
TAR. ROM-mani
T4et/TTAGjet
J-LinkfI-Trace
TI Stellaris
Macraigor

PE micro

RDI

ST-LINK
Third-Party Dri -

Factory Settings

|0Lrtput | List |#define | Diagnostics | Checksum |Ext|a 0ptions| oLk

| Fill unused code memory
Fill pattem: (eFF

Start address: 0 End address:
| Generate checksum

Checksum size: |2bytes |  Alignment:

Algorithm: CRC16 = | (11021

Result in full size

Initial value

Complement: | Asis - kD

Bit order: M5B first - | Usze az input

Reverse byte order within word

Checlsum unit size: B-bit -

(e Hffb

1

| oK

| | Cancel

-22-
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In contrast to the debugger with bandwidth-limited
communication interface, the simulator does not

miss anything and can show

. . — ——
- Complete (Function) Trace ~@xBERIv@ -
# Cycles Trace
198 176 OxleaZ: CHP R1, R4
i Ca.” graph 199 377 Oxlead: EHE. N Oxle98
200 382 Oxleah: POP {R4. PC}
_call main:
* COde Coverage 201 383 0x1f3c: MOVS RO. #0
202 386 O0xlf3=: EL main
maimn:
203 188 Oxlcl®: PUSH {R4, LR}
204 390 Oxlcla: LDR.H RO, ?7Da. ..
208 191 Oxlcle: MOVS R1, #0
206 392 Onx — — — —— —
—
ORI
12 i " # project! 35.18%
x I : = | E =" ; . -1
Ll =E 5. Tutor60.71%
Function Calls Flat Time  FlatTime (%) Acc. Time  Acc Time (%) :
printf{char const™) 17 41460 96 .31 41460 96 .31
#  MyRecursiveFunction(ing 17 787 1.83 C5478 128 .87 H
|m mainf) 2 25 0.06 42272 9820 . - # MNextCounter() 0.00%
= delay(long) 1 i 0.oo i 0.00 = o
2l InitFibQ 0 0 0.00 0 0.00 5 +{> delgy(lnngj 80.00%
B MextCounter() 0 0 0.00 0 0.00 = -9 mainf) 50.00%%
g PutFib(unsigned ir) ] ] 0.00 ] 0.00 o . s P
s FatFikfing n n nonn n nonan ﬁ + ¥ Utilities 0.00%
O

- % rryprintt 100.00%

Tu:u:uls Window Help

Interrupt Setup...

Forced Interrupt
Interrupt Status Window
Interrupt Log

Interrupt Log Summary
Data Log

Data Log Sumrmnary
Memory Access Setup...

Trace
Function Trace

Function Profiler
Timeline

Breakpoint Usage

+§ DoForegroundProcess() 0.00%
@ MyRecursiveFunction(int) 100.00%

_24-
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C-SPY macros can be written to help you with complex debugging situations.
There are several predefine macros that you can combine with variables, 10

and other functions into new macros.

- Interrupt handling (cancel, disable, enable..)
- Reset (issue reset, different types)

. Set/remove breakpoints

- Access files

- Access data

Cateqany:

General Options
C/C++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker

Simulator

Angel

CMSIS DAP

GDE Server

TAR ROM-mnnitor

Setup | Download | Images | Extra Options | Plugins

Driver | Runto

| Simulator - | main

Setup macros

| Use macro filels)

£PROJ_DIRS\SetupSimple mac. |

Macros with predefined names will be called at certain times during

debugging.

- execUserReset

. execUserExecutionStarted
- execUserPreReset

-25-



- Supports ARM7/ARM9/ARM11 and Cortex-M/R/A
cores

- Hi-speed USB 2.0 interface (480Mbps)

- Target power of up to 400mA can be supplied from
I-jet with overload protection

- Target power consumption can be measured
with ~200pA resolution at 200kHz

- JTAG and Serial Wire Debug (SWD) clocks up to
32MHz (no limit on the MCU clock speed)

- Support for SWO speeds of up to 60MHz

- Serial Wire Viewer (SWV) with UART and
Manchester encoding

©IAR

SYSTEMS
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Stack usage

Power
vizualization

RTOS
awareness

Integrated debugger for
source and disassembly
debugging

Edit source files
without leaving
the debug
session

Broad range of in-circuit debugging probes supported
Trace support

Direct flash erase and download

C like macro system extends debugger capabilities
Built-in simulator driver

& threads2 - AR Embedded Workbench IDE

File Edit View Project Debug Disassembly Ijet ThreadX Tools Window Help
DS @ &) | | - A [ HES (e S8 [ 22 LB X) T W
* [cstack - DN | ™ [ Current CPU Registers * | Expression Value Location Type
- 0=0000ESCE R9 = 0x00000000 thread_0_counter 9 0x20000EF0  ULONG
socationjjjBala aricble Wolue RS 0x20000EFS R10 = 0=20001400 thread_1_counter 58830 0=20000EF4  ULONG
O=E000E000 | 0x00000001 R11 - 0x00000000 thread_¢_counter 58824 0=20000EFC  ULONG
0x20001314 0=00000007 E gxgggggégg R12 - gxgggggsgg thread_3_counter 23 0=20000F04  ULONG
0x200023TEI0=00000000 U§UUUUUUUU = E;UEUUUBU? thread_4_counter 23 0=20000F08  ULONG
I R N Ex00000000 = Us13000307 troed S oourtor @ bee0no0FIC  ULONG
0x20001320 0=00000210 = =R = +h
R7 - 0x00000000 — 000000000 read_6_counter 23 0x20000F10  ULONG
0x20001924g0=08000505 R8 - 0x00000000 EEPSR - 0=01000000 thread_7_counter 23 0x=20000F14  ULONG
0x20001328 0x080022F8 il = <olick o adit>
% i v 2|« i =
= Terminal /O Stack 1 [Call Stack x Eneg.scar Breskpoints x § Dockable
Workspace * [ cim3zh |stmazc [demo threadx.c ~ = Disassembly = )
Al = ~ - windows and tab
Files Boal ) 209 - Disassenmbly -
. 210 /* Increment the thread counter. */
[=faldemo_threadx trace - Debug [ | 211 TV 8L ] 0280002£0: 0x4869 1DR.N RO. ?7?DataTable’_3 | rou S
FaciesP o212 - 0x80002£2: 0x6800 LDR R0, [RO]
FatcMsis | 213 /* Send message to queus 0. */ bd
| L@ B syster_stm32ixxe L o214 status = tx_gueue_send(squeus 0, sthread_ 0x80002f6: 0x4968 IDR. N R1. ??DataTable?_3
= [ stdPeriph W 1215 0=80002£8: 0x6008 STR RO. [R1]
|-m A | 216 /* Check completion status. +/ (@ status =tz _queuns send{dgueus_0. &thread 1 messag
Lo217 if (status != TX_SUCCESS) 0x80002fa: 0xfOSf Ox32ff MOVS.W  R2. #-1
i 218 break; 0x80002fe: 024965 IDR N R1. 7?DataTable?_3
-8 01 Threads lll | =2 0x8000300: 024859 IDR N RO, 7?DataTable?_1
@ B t_inifialize_low_level.s | 220 /* Increment the message sent. */ 0x8000302: 0xf001 OxfS2d EL _tx_queus_send
L Do_tracea - io22l thread 1 messages_sent++: if (status |= TE SUCCESS)
g ' <
Owerview | demo_threads ‘ denno_threads_with_trace: — C=EO00H06: G000 € =, &0 =
- - - LI} & A=wANNNINA . Nwdn=A RFN W Pthread 1 entre 1
x

thread_5_counter @ 0:20000F0C + 7

Valueis 7 when PC is 0x0800039E

Current max: 9 at 798117.688us (38303649 cycles)
Current min: 0 at 827.479us (39719) cycles)

Ready

NUM

Timeline window

* D Mame >, Stats Fuun Count Stack Pir Stack Start * || | Execution Total Time Execution % Individua..  Total Time  Execution% * |~ o
0 thread 0 1 Slesp 10 0x20001368  0x20001338 Idle System 0 0.00%  thread 0 11283 0.04% Funch e [T
® 1 thieadl 16 Running 4924 0x200014b0 020001400 |= Interrupt 69479 025% thread 1 13401247 48.73% Ll ‘D"‘x 277;""” = Uazmp = Performance
2 thread? 16 Ready 4824 0x20001478 0x200014c8 Al Threads 27428342 9976%  thread 2 13852732 5038% |= fb(f““'e”efr“id"’e 7429 o
3 thread 3 8 Sleep 46 0x200015c0  Dx20001590 | thread 3 34975 013% fufm”e”:f“”t Tess 75E .
4 thread 4 8 semaphoreDs 46 (20001688  (x20001658 | = Total 27438821 100%  thread 4 34850 013% 5 e eyeam_suska., | ToeD £.s2 analyS|S
| 5 thieads 4 eventflags s 9 0x20001740  0x20007720 | 8 thremd 5 7766 003% | Jf|% o E”QW(“"S'E”EM to4a ¢ a7
E § thread6 8 Slesp 45 0x20001818 (2000178 - ||'S thread 6 43381 016% = readl_]_snin/lunsigne :
2|« m " 5 thread 7 43088 016% ~ |2 _te_thread_system_resume 6025 6.72 il
| g 2ce1 > as
£ Thread List | Message Queues | Byte Pools | Event Flag Groups | Mutexes | Semaphores % | H Execution Profile [Thread Performance Metrics = |3 (]
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There are more than just “normal” code breakpoints:

- Data breakpoint
halts the target at access of a specific memory location/range
set in memory window, optional with a certain pattern match (dependent on
driver)

. Log breaprInt Mew Breakpoint »
logs execution to the debug log window E'ata
o4
- Immediate breakpoint Trace Start
simulator only, association with C-SPY macros IT'“E;"FDtP
- Data Log breakpoints Data Leg

Cortex-M3 and Simulator only

- Trace Start/Stop breakpoints

_28-



Displays of:

display

Current content of stack
Current depth of stack

Max. depth of stack while
the target was running

Optional with/without
variables or offset

Optional with threshold
warning and limited stack

©IAR

STEMS

N

Stack 1 x
L5 >
/ L i 92 bytes used out of 320 (25%)
oeation Stack range: 0620000138 - 0x20000278
Ox20000240 -
Oxz20000241 0=00
Ox20000242 0=00
Ox20000243 0=00
020000244 0=00000000  Contrast
Dx20000248 0=x60 Coloursch
U UIIDESS) | DD ﬁ Show Yariables
Ox20000244 0=x00
v Show Offsets
Oxz2000024E 0=00 L Uit
¥ Units
Ox2000024C 0=z083000040 2 Unit
0x20000250 0=00000000 e
v | 4x Units
0=20000254 O0=00000000
Oxz20000258 0=z00000000 v | Default Format
Nx2000025C 0=x03008ELS3 Binary Format
Ox20000260 Ox0DFOptions
020000264 020/  common Fonte
Ox20000268 0= .. Key Bindings /| Enable graphical stack disply and|stack usage tracking
0=x20000260C Q=0 - Language 80 % stack usage thr#shold
\ 020000270 D=0 H- Editor \ | Wam when exceeding reshold
i Messages
@DDDEN =0 - Project is out of bounds
;D Erce Code Control ot valid until program reaches:
.. Debugger -
.. Stack main
... Terminal Iy O Wamings
- Register Filter @ Log
Log and alert
Limit stack display to

_20-
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- Ready-made example projects o
. Micripm
- Context-sensitive help
. Plugins for RTOS-aware debugging expresslogic
Quadros
,,,,,,,,,,, * ‘\
2 oS
Mfcm eforce =
gital - SCIOPTA
CMX :"‘ freescale
m.segger.com QW SYSTEMS semiconductor

-30-



RTOS Plugins (Micrium pC/OS-Ii) oIAR

le Edit View Project Debug Disassembly I-jet/ITAGjet [pC/OS-| Tools Window Help

D@ S 2R o status B P @[BTI S| o]
IS8 Ea SE S S| X Task Lit
i 5wu| Config. Constants
> About pC/0S-II
"c‘fos_l II Status Iy ge Queue Poal Feermnel Objects:
= Tho Roak-Time Komol o WCA0SH1 Running Nesting Counter: 1} # Free Messages: 100 # Tasks: 4
Wersion 3.03.01 Max Disable Time: néa # Used Messages: ] # Event Flag Groups: 0
# Semaphares: 1)
Statistics Control General Statistics: WELDS-II Task Execution Times Scheduler. # Message Queues: ]
= CPU Usage: néa Tick Task: 0.00ps Found Robin Enabled” Mo # Memary Partitions:
% Tasks: 4 Timer Task: 0.00ps Lock Nesting Counter:— nda # Mutexes 0
E Undate Al |dle Counter: 5968925 Statistics Task: nia Man Lack Time: 0.00ps B Timers: [i}
8 s Cortest Switches 17716 It Hardler Task n/a
=
= # Task Hanes Priority GState Pending On Object Pending On CPU Usage Bar Graph Context Switches Stack Pointer Stack Size Stack Free Stack Used Stack Used % Bar Graph
0 App Task Start 2 Delaved o.o0x 17 0x20000ECO 64 0 0 ozl
1 uC-/05-III Timer Task 8 Pending Task Semaphore Task Sen o000 69 0x200010C0 64 1] 1] 0%l
2 uC-05-III Tick Task 7 Pending Task Semaphore Task Sen o.o0% 84805 0xz20000DES 128 1] 1] ozl
2 3 uC-0S-III Idle Task 9 Ready o.oox | 8805 0220001010 64 i a ox
Workspace * | app.c | os_cpu_s.asm | os_cpu_c.c cpu_z.zsm | os_tick.c | os_core.c
[FLasH - [ :
Files 97 CPU_CRITICAL EXTT(); /% CPU_SR_Restore(cpu sr); */
EL B H
=fs]0S - FLASH s }
FEAPP 100
) appc 101
= B app_cfah 102  CPU_SR_Save
I— ) cpu_cfg.h 103 | MRS RO, BRIMASK ; Set prio int mask to mask all (except faults)|
— B includesh 104 CPSID I
) os_app_hooks.c 105 BX h#:3
— ) os_app_hooks h 106
— ) os_cfgh 107
I* & os cig_app.h 108 CPU_SR_Restore ; See Note #2.
I [ stm32iboch 109 MSR PRIMASK, RO
L— [ stm32flo_conth ﬁg B =
[IBsP 112
[JuC/cPU *
113 :$PAGEER
CIuc/UB o
CIuc/osHiI N 115 FAIT FOR INTERRUPT
1 Output 116 :
117 ; Description : Enters slesp state, which will be exited vhen an interrupt is received.
118 ;
119 ; Prototypes : void CPJ WaitForInt (void)
120 B
121 ! Argument (5} : none.
122 ;
123
l— 124 CPU_WaitForInt
0 4 .
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FPB DAP \
/" pwr N\ -

- S [ 6 breakpoints } live
4 WatChpOintS core access
o J \_
P mpler [
| PO SETRIE L N JTAG
e B e ™\ N\
ETM trigger software trace r
) _ 32 channels SWD/SWO
K -
interrupt trace /\ g
- ) time stamping trace port 7
CPU statistics / \‘ ’/ S
IT™ ETM
) Instrumentation Trace [ instruction trace }
ETM
] Embedded Trace
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ITM/SWO Usage (example) %

Interrupt log window

Data log window / Power debugging
/ /
* 0x10
LED_Fattern m
Sinevalue 1] /\ 7\
Attt
i ¥
0000 000000
01D 0:1E 0x1F D20 21 Ox22
23,05 23 5= | 24.0s 24,55 25, s 25, 5= 26. s 26, 5= 27, 0= 27, 5=

ITM event with line graph
ITM EVENTS8 (channel 1, my counter);
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Include the headerfile arm_itm.h, here the macros are define
-ITM_EVENTS8(channel, value)
-ITM_EVENT16(channel, value)
-ITM_EVENT32(channel, value)
-ITM_EVENT8_WITH_PC(channel, value)
-ITM_EVENT16_WITH_PC(channel, value)
-ITM_EVENT32_WITH_PC(channel, value)

- To use, simply include a macro in your code and decide what
channel and what value to send

- During debugging, open the timeline window to display the data

ITM EVENT8 (1, 0);
I2C1 Init();

ITM EVENT32 (2, get SP() ); \
/
/

/

¥

OFF

N OFF

Ox200p0338

tl: 236609,220us (39750349 cycles)
t2: 236618,054us (39751833 cycles)

0.236608s  0.236609s  0,236610s  0.23661ls 02366125  0,236613s  0,236614s 0,236 (1o 11) 5535us (1488 cycles) 6175 0.236618s  0.236619s
T . aghlmdint: LA »

2 || Timeline
1Y)

1/T: 113208 Hz NUM T
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Linear 5000

Fower

1000 IIIIIIIIIIIIIII||IIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIII|||IIIIII||||||||||||III|IIIII||IIIIIIHIIIIIIIIIIIIIIIIIII|1||||||||||IIIIII

18.0s 18.5s 19.0s 19 .5s

. 20.0s 20.5s
=14

[

E

=

|
= Timeline | Debug Log | Build

5 e
ouU0ouoo
(= BCES
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- In-circuit measurement probe from IAR systems
- Used in combination with I-jet \\\\\\\\
- V1 — V3 voltage range 0 to 6V |

- |+ and I- differential voltage, 110mV full scale
- Sampling rate up to 200 kHz, 12 bit resolution

Current-/ voltage measurement
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Power-Debugging

Shunt Resistor
1.0 Q (for 200mA max)

Voltage I+ L VDD MCU
Regulator

Target Board

SWD
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_‘," coremark - IAR Embedded Workbench IDE
File Edit View Project Debug Disassembly Ijet/JTAGjet Tools dow Help
D ud & \ \ - |55 P2 B | b ol
D2 L2 22X
50
Warkspacz * | stm32l1xx_it.c | core_portme.c | system_stm32l1xx.c_ core_main.c | core_matrix.c | core_util.c | intrinsics.h | Optimization.map | core_state.c | stm321och
USE_SLEEF_16MHz - =
P 55 #ifdef USE_SLEEP
Files o TR = 56 _WEI{):
= (J Optimization - USE_SLEEP_16MHz v 57 | #endir
80 Por % s T EVENTSZ WITE FCL 41
[ startup 59 crc=core_bench list({rea,1);
1 StedPeriph_Driver = &0 res->cro=crculé (crc, res->crc)
&1 cre=core_bench list{res,-1);
62 res->croc=crculé (cre, res->crc) i
63 if (i res->crclist=res->crc;
— &4 ITM_EVENT32_WITH_PC{2,1);
65 [] #ifdef BURN_POWER
— B readme - oz s_Tick=0;
— &7 while(!s_Tick):
| Optimization o - |
x
Log
= Tue Oct08, 2013 09:03:40: CPU status OK
g
=Pl i
2
2 Debug Log [Build [ Find in Files
==
OFF
I I : I :
t t t t t
= T T T T
T s T s T s T s T L T
0x00000017 0x00000018 0x=000000149 0x0000001A 00000018 0x0000001C
f 1 1 1 1 1
o
ﬁ 2. 45= 2.50= 2 58s 2 &0s 2 65= 2. 70s 2. 75= 2.80= 2.85= 2.90= 2.95s 3.C
= [
>
Function PC Samp. PC Samples (34) Power Sa... Energy (%) Awvgl i | bax |
<ldle> 0 0.0 2598 31.869 50420 4580 8003
core_state_transition{unsi 996 28.97 996 13.70 8174 .1 7758 8709
= crcud{unsigned char, unsi.. 518 15.07 51a 10.33 8243.3 7813 8736
=2 core_list_find(struct list_he... 34% 10.03 345 6.98 8357.3 7867 10067
£ matrix_mul_matrix_bitextra.. 339 9.86 339 568 | Enable
& matrix_mul_rmatrix(unsigne... 305 5.87 305 5.89
i ee_isdigitiunsigned char) 200 5.82 200 3.96 Clear
i rara lict ravarcafetnctlic  1ar c 70 1ar. 2 an .
Save to Log File...
Time Program Counter 1 [mA]
3s BEO70.75 us idle 4.743 Choose Live Log File...
35 B6582.79 us idle 4798 Enable Live Logging to 'PowerLoglive.log'
3s B7094 83 us idle 4.743
3= 87606.88 us idle 4.77 Clear '‘PowerlLoglive.log’
3= B88118.92 us idle 4.77
3= BE630.96 us idle 4.825 ¥ | Show Time
g 3= 89142 98 us idle 4. 716 Sh Cyel
= 3= B89655.02 us idle 1.743 ow Lycles
£ 3s 90167 06 us idle 4.825 .
£ Open Setup Window
A 4

- In the timeline, together with
other parameters

- In the function profiler

- As log
optionally live log
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e * | mf Center for ARM | main.c | arm_itm.h  system_stm32|boc.c | readme. bet
TRACE hd 311 L 4
Files ir RR 312 static veoid 3Set3yaClock (veoid)
= 313 {
E‘B 314 __I0 uint32_t StartUplounter = 0, HSEStatus = 07
FmaEsP 315
F@ECcMsis 316 /+ SYSCLK, HCLK, PCLEZ and PCLEl configuration */
= C3 Other 317 /* Enable HSE */
= 0 StdPeriph_... 318 RCC->CR |= (({uint32_t)RCC_CR_HSEOHN) ;
@ avectors ays
main.c 320 /% Wait till HSE is ready and if Time out is reached exit */
— B readme bt 321 do
F— 1 strn32ix_.. 322 {
L@ [ Output 323 HSEStatus = RCC->CR & RCC_CR_HSERDY:
324 StartUpCounter++:
2 325 |} while((HSEStatus == 0) && (StartUpCounter != HSE_STARIUP TIMEOUT)):
326
327 if ((RCC->CR & RCC_CR_HSERDY) != RESET)
328 & {
329 H5EStatus = (uint32_t)0x01;
330 O}
331 else
3324 {
333 H5EStatus = (uint32_t)0x00;
334 ]
335
336 if (HSEStatus == (uint32_t)0x01)
337 & {
338 /* Enable 64-bit access */
339 FLRSH->RCR |= FLASH RCR_RCCE4;
340
341 /* Enable Prefetch Buffer */
I GettingStarted a | T
x
OXERIYE = | |
# Cycl..  Address Trace Exec Exc Access  Data Address Data Value Comment
+ while{{HSEStatu= == 0) && (St
EE8 - 0=20000570 LDR RO, [SF] Thu... - -
t while({{HSEStatus == 0) &b (St. ..
EE9 - 0=20000570 LDR RO, [SF] . - -
560 = 0x20000572 CHP RO. #0 . = =
5E2 = O0=20000578 CHE. W RO, #1288 R - = =
563 - 0=2000057cz BHE.N ?75etSy=Clock_0D - -
HEEStatus = RCC—:CR & RCC_CRE_. ..
564 1204 0=x20000560 LDR.H R0O. ??DataTable2 ... Thu.. = =
SES - O0=20000562 1DR RO, [RO] Thu... - -
566 = 0x20000564 AWDS.W RO. RO. #131072 ... Thu.. = =
SE7 - O0=20000568 STR RO, [SF] Thu... - -
StartUpCounter++;
o 568 - O0=2000056a LDR RO. [SP. #0=4] Thu - -
E 569 - 0x2000056c  ADDS RO, RO, #1 Thu... - -
=lcan MNeeIMANAC E - oTD on rco M4 Tl
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Instruction
Profiling

Function
Trace

ETM Trace

Disassembly * | AR Information Center for ARM | core_main.c | core_matrix.c | core_util.c | CodeTemplates
Golg SIS = 388 1ist - list head
Disassembly N B g:z info - idx or data to find
0x800295e: 0=x=003 E.N ?Pcore_list_revers (4 391 Returns:
tmp=list—rns=t: 332 Found item, or NULL if not found.
??core_list_reverse_1 393 L #,
0x8002960: 0=6802 LLR R2. [RO] 394 list_head *core_list_reverse(list_head *list) {
list—>ne=t=next: ESEE list_head *next=NULL, *tmp;
0x8002962: 0x6001 STR R1. [RO] 396 [ while (list) {
next=list; o 387 tmp=1list->next;
0x8002964: 00001 HOVS Rl. RO 3sge list-rnext=next;
list=tnp; 399 next=list;
0x8002366: 0=0010 HOVS RO. R2 - — list=tmp:
ETM Function Trace x :g; i\etum next:
404 O] s+ Function: core list mergesort
# Cycles Address Trace Exec Exc.. Access Datas# 105 Sort the list in place withont recursion.
1797339 4008946 0xz08003010 core_stats _transitioniunsig Thumhb - 406
1797404 4009048 0xz0B002£04 ee_isdigit(unsigned chaz) Thutmk - 407 Description:
1797415 4009062 0=06003044 core_state_transition{unsig Thurmhb - 408 Use mergesort, as for linked list this is a re:
4 Thurmkb | 409 2lso, since this is aimed at embedded, care va:
1797461 4009130 0x0B003044 core_state_transitionfunsig Thumkb - 410 The sort can either return the 1ist to origina.
1797496 4009104 0x08002£04 e isdigit(unsignsd char) Thumkb - e or use the data item to inmvoke other other algm
17397507 1009198 0208003044 core_state_transition{unsig Thumb - gz
1797542 4009256 00800204 ee_isdigit(unsigned char) Thumb - 8 413 paramsters:
414 list - list to be sorted.
il [ | 3 [
- ~\
# Cycles Address Trace Exec Exc Access  DataAddress  DataWalue Comment
541910 = 0x08002966 HOVS R0, R2 Thu = =
while (list) {
541911 = 0x08002968 CHF RO. #0 Thu = =
541912 = 0x0800296a ENE.H ??core_list_reverse 1 Thu = =

TM Trace

541914 - O=08002962

tmp=list—rne=t
1LDR 2. [RO]
list—jnext=ne=t
STR Rl. [RO]
next=lis=t

Thu

x

M Function Calls Flat Time Flat Time (%) Acc. Time  Acc Time (%)
FunCtIOn main(int, char**) 2 4916848 5z2.78 6002178 64.43
sl core_state_transition(unsigned char* * unsigned int*) 4096 1117004 11.99 1244306 13.36
P fl N <Other> 0 806980 8.566 5063872 54,35
ro I er g creuf{unsigned char, unsigned sharf) 2149 483124 B.18 483124 B.18
5 matrix_mul_matrix_bitextractiunsigned int. int*, signed shont*, signed short*) 16 371514 3.99 371514 3.99
E matrix_mul_matrix(unsigned int. int*, signed shant®, signed shart*) 16 23EET0 3.61 336670 3.81
= rore liat findfetruct list head o * atoctliat dats o *) 771 2n7n14 2 an 2n7n14 2 an )
[
=-# Optimization 47 50%
2% core_list_join 74.21%
@ calc_func(zigned short ™, struct RESULTS_S*) 91 67%
Cod e & cmp_complex(struct list_data_s* struct list_data_s * struct RESULTS_S*) 100.00%
o @& cmp_idx(struct list_data_s * structlist_data_s* struct RESULTS_S*)100.00%
Cove r-a e § ® copy_infa(struct list_data_s ™ structlist_data_s*) 0.00%%
g 3 & core_bench_list{struct RESULTS_S * signed shor) 100.00%:
E & core_list_findistruct list_head_s * struct list_dats_s *) 100.00%
S # core_list_init{unsigned int, struct list_head_s * signed shor) 0.00%
NG 4
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- Supports Cortex-M cores equipped with ETM trace logic

- Up to 200MHz trace clock (400Msample/sec ETM trace
acquisition speed)

- Auto adjusting timing eliminates problems with data ske\
- Available with 4.5 or 18 MB trace buffer
- Support for 4, 8 and 16-bit wide trace busses

- 56-bit time stamp with CPU cycle accuracy for timing
analysis

- Easy access to all ETM modes, triggers and filtering

- Only one connection to target—both JTAG and trace are
taken from a high-density, 20-pin Cortex header
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I-jet Trace for Cortex-M coming soon!

- USB powered

- optional external power supply for
higher target power

- USB 3.0 high-speed interface
-USB 2.0 compatible

- 64/256 Mb trace memory
- Interface to I-scope

IR TTIT)

_42-
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- Overview

- IAR Embedded Workbench IDE vs. Eclipse
- Compiler

- Linker

- Debugger

- Safety ]

- IAR Academy
- XMC4500 lab and demonstration
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) SDIAR

- MISRA-C:2004 Checker included

Cateqony:
[General Optons |

C/C++ Compiler

Aszembler

Output Converter | | | Library Configuration | Library Options | MISRAC:2004 | MISRAC:1998 ¢ |

Custom Euid Enable MISRAC © MISRAC:2004

Build Actions - :

Linker [] Log MISRA C-Settings ) MISRALC: 1558

Debugaer Set Active MISRALC: 2004 Rules
Simulator | MNone | [ Requred | [ a1 |
Angel
CMSIS DAP [#]2.1: [required] Assembly language shall be encapsulated and isolate «
GDE Server [#]2.2: [required] Source code shall onty use 15058559:1590 T style co|
LAR. ROM-mnonitor [#]2.3: [required] The character sequence / shall not be used withina
I-jet/ITAGjet []2.4: [advisory] Sections of code should not be ‘commented out”.
JLink/1-Trace [13.1: [advisory] Al usage of implementation-defined behaviour shall b
TI Stellaris 3.2: [required] The character set and the comesponding encoding st
Macraigaor []3.3: [advisory] The implementation of integer division in the chosen ¢
PE micro 3.4: [required] All uses of the H#pragma directive shall be documenter
STLIMK

Support for MISRA-C:2012 planned for 2014

skip MISRA
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MISRA C stands for the Motor Industry Software Reliability
Association, a consortium based out of Cambridge in the UK that

promotes standards to improve the safety and reliability of embedded
code. More importantly, MISRA-C.:

- Aims to facilitate code safety, portability and reliabilty

- Must be used in some cases

- Often good to use even when not mandatory

- Built in to Embedded Workbench, so it is simple to use
- Recommended in IEC61508

- Has evolved as a widely accepted model for best practices by
leading developers in various sectors
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- The basic types of char, int, short, long, float, and double should not
be used, but specific-length equivalents should be typedef'd for the specific
compiler, and these type names used in the code (MISRA-C:2004 Rule 6.3)

- The size and signedness of these types is different on different MCUs

- Instead, use types like uint16 t that explicitly tell other developers the size and signedness you intend

- Loops and conditional statements are required to have code blocks
encapsulated in {} (MISRA-C:2004 Rule 14.8)

If (exp) then { statement; } else { statement; }

- Code intended to execute with those statements is explicit

- Implicit conversions are not allowed (MISRA-C:2004 Rule 10.1)

-uintl6 t i=1; [* 2%
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MISRA C 2004 Rule 12.4

This rule states:

the right hand operand of an && or || operator shall not contain side
effects ()

1f ( (a==Db)
if ((a==b) &&(c—--)) {
{ 1f(c—-))

=) {

wir o 48-
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This rule states:

In the definition of a function-like macro, each instance of a
parameter shall be enclosed in parenthesis ()

Example:
#define TIMES TWO (x) x*2

a=TIMES TWO (2+3) ;

_49-
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This rule states:

In the definition of a function-like macro, each instance of a
parameter shall be enclosed in parenthesis ()

Example:
#define TIMES TWO (x) x*2

a=TIMES TWO (2+3) ; // 2+3*2 = 8 # 10
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This rule states:

In the definition of a function-like macro, each instance of a
parameter shall be enclosed in parenthesis ()

Example:
#define TIMES TWO (x) (x)*2
a=TIMES TWO (2+3) ; // (2+3)*2 = 10
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Available in
IAR Embedded Workbench for ARM

Nnow

Individual checks can be
turned on/off

Possible to configure on
module basis

Overhead depends on

- Performed checks
- Application profile

Options for node "arith”

Categon,:

Checking
CfC++ Compiler
Assembler
Output Conwvert
Custom Build
Build Actions
Linker
Debugaer
Simulator
Angel
CMSIS DAP
GDEB Server
IAR ROM-moni
I-jet/TTAGjet
Iink{1-Trace

General Options .«

C-RUN Runtime Checking

Factomy Setting

Checked heap

| Enable bounds checking
[ lgnore untracked painters
#Hracked pointers in memory:

1000

Track poirter bounds

Check accesses

Generate entries for use
from unchecked code

V| Integer overflow

¥| Including unsigned
| Integer conversion

V| Including explicit casts
| Integer shift overflow

V| Including unsigned shifts
| Division by zem
| Unhandled case
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- Fully integrated in IAR Embedded Workbench

- Immediate feedback in the daily code-and-test cycle

- Very detailed feedback on what went wrong

- Flexible rules to treat messages on various code levels

* Default action: Filter: Messages: 1
Messages C  Source File Cyecle counter
Access outside pointer bounds: Add filter rule for ‘Access out of bounds’ at ‘file.c 31:11-19"
Access 0800000714 - 0x80000018 Add filter rule for *Access out of bounds’ in file.c’
5, Bounds 0xE0000000 - xE0000070, Arr Add filter rule for ‘Access out of bounds'
m| -2 Call Stack
| train file.c 31:7-20 Clear
= .
= [_call_main + 0x4]
;IF) Export as text
3]
Workspace % | fle.c |
[DDb-Debug v] 28
Files ie R gg :"{Lnt main (void)
2 Bl proj 2 31 int i = Brr(BrrI]; /4 Single fail for glcbal
@ [ arith - Debug v 32
@ 3 buddy - Debug v 33 i+=£();
H& @ heap - small-heap 34 i+=al):
= ﬁ-- 35
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C-RUN Runtime Analysis

- Very efficient instrumentation code

- Very detailed feedback on what went wrong
& HBE g Word

File Edit Wiew Project Debug Disassembly Simulator Tools Window Help
Do d@ & R0 o A A LEXLXEIEE LT
82 LSS X]|
Default action: Filter: Messages: 1 * Check Sourc..  Action
Messages Source File FC Stop
; ik Divvision by zero main.c 31:7-11 [ D00
o Division by zero. o
b Call Stack 3
B o divl_test main.c 31:3-12 g
) main main.c 139:3-13 2
= e [Lrmain + Ox4] =
= =
= =
ol < m vole
Waorkspace x mml conv_test() ~ » Locals
Deb - - . - — | Variable Wal
[ESPE—) 27 woid div0 test (void) A i
F & o 286 { - L =
o
slal | | _ _ _ :
tc[ala 29 int32 t i=5,]j=0;
x| o
30 E
e 31 j =073
32}
33

s com- 54-
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C-RUN Runtime Analysis

- Very efficient instrumentation code

- Very detailed feedback on what went wrong
2% e e o

File Edit View Project Debug Disassembly Simulator Tools Window Help
D@ S| s 2R | YR E P PP EHBURS D

=hdl - X-r-¥-¥-1b

*  Default action: Filter: Messages: 2 x| Check Sourc..  Action

Messages Source File it [ Stop
® /% Division by zero main.c 31:7-11
- dk Integer conversion failure main.c 39:3-12 -
----- Cormversion changes the walue from 3471 {0x000000155) ;;
al i to 85 (0«55). u
oy o
2| ~=  Call Stack ?
= - cony_test main.c 39:3-12 =
5 e rmain mairn.c140:3-13 - |32
5 <| [ ~ 5
Workspace = manl ~ ¥ Locals
Deb - - —1 | Wariahle “alue
CEFIEY 34 woid conv test() - i .
FoEn o -
350 | ch  Joxso |
= (72 t _
Eﬂ 36 int32 t i=5;
2l . -
37 uint8 t ch=0x50;
38 @
& 39 ch+=0x105;
40 ch = (uint8 t) ( 1 * 100);
41 }
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- Very efficient instrumentation code
- Very detailed feedback on what went wrong

i v I

File Edit

View Project Debug Disassembly  Simulator

DEE@ &[4 BE o

Tools

Window Help

-

2 EPR &P S

S22 LELE|X
Default action: | Stop - Filter: Messages: & * Check Action
Messages Source File it - malt
j Unhandled case in switch main.c 48:3-12 op Y
Shift overflow (16) main.c 64:7-10 b
= Access out of bounds rain.c 95:15-23 =
i Access outside pointer bounds: E‘
al Access 0x80000034 - 0x80000033 — |8
=| - Bounds 0x80000020 - 0x80000030, int32_t Arr[4]: main.c11:39-11 =
=| g Call Stack - |2
o r o
= N n F o
Workspace x| . | oob_test]) + »x Watch1
90 T } —1 | Expressi.. Walue Location
Fofn oo 0 <array> OxXE0000020
S 91 0 0XE0000020
= (2N 1 0xE0000024
Ha 92 1int32 t oob test() 5 oxE0000028
La
93 { 3 OX8000002C
94 = 0XEODD0D3C
2 95 int32 t i = Arr| 1; //
96

-506-
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- Document describes test
methods at IAR Systems

- provided on request free
of charge for required
release

- Very useful for
certification purposes
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EWARM = TUV certified tool chain
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¢ CEPTUOUKAT ¢ CERTIFICADO @ CERTIFICAT
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ZERTIFIKAT & CERTIFICATE ¢

Product Service

No. 210 13 04 84282 001
Holder of Certificate: 1AR Systems AB
Strandbodgatan 1
750 23 Uppsala
SWEDEN
Factory(ies): 84282
Certification Mark:
Product: Software Tool for Safety Related Development
Model(s): IAR Embedded Workbench for ARM
- Build Tool Chain
Parameters: The development tool chain fulfills the requirements for
development tools classified T3 according to IEC 61508-3.
The build tool chain is qualified to be used in
safety-related software development according to IEC 61508
and ISO 26262
The report IU84911C is a mandatory part of this certificate.
Tested IEC 61508-3:2010
according to: 1SO 26262-8:2011

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. it is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate
to third parties. See also notes overleaf

Test report no.: 1U84911C
»
> //
AL
Date, 2013-04-04 " (Guido Neumann ) 472452
Page 1 0f 1 z

TOV SUD Product Service GmbH - Zertifizierstelle - RidlerstraBe 65 - 80339 Minchen - Germany

Report

to the

Certificate
Z10 13 04 84282 001

|IAR Embedded Workbench for ARM

build tool chain

Manufacturer:
IAR Systems AB

Strandbodgatan 1
Uppsala
Sweden

Report no. 1U84911C
Revision 1.0 of April 8th, 2013

Test and Certification Body
TUV SUD Rail GmbH

Generic Safety Systems
D-80339 Munich

page 1of 10

Dissemination, distribution, copying or any other use of any information in this report in part is strietly prohibited.
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- Overview

- IAR Embedded Workbench IDE vs. Eclipse
- Compiler

- Linker

- Debugger

.- Safety

. 1AR Academy |

- XMC4500 lab and demonstration
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Getting started

Efficient programming

- IAR Embedded Workbench overview
- Compiler

- Assembler

- Linker

- Configuration

- Debugger and Simulator

- Compiler technology
- Coding techniques

- Best practices

- Linking applications

- Safety and standards

Advanced debugging (Cortex-M3/4 focus)

 Advanced debugging Details and registration:
- Power debugging .
. Using trace www.iar.com/academy

Customized Training

- On Request

Nachster Termin: 9.- 10. Juli in Minchen
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- Overview
- IAR Embedded Workbench IDE vs. Eclipse
- Compiler
- Linker
- Debugger
.- Safety
- IAR Academy
[- XMC4500 lab an]d demonstration
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Exercises and Demo




