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The embedded systems
development tool
for the nexrt decade!

TrueSTUDIO

Ensure coding standards
compliance with professional
code inspection!

TrueINSPECTOR

D Fenway

Embedded Systems

Professional development,
code analysis and test automation tools

Measure test quality
with dynamic execution
flow analysis!

TrueANALYZER

Get superior software
quality with embedded
test automation!

TrueVERIFIER

All products integrate together in the same IDE!



Finally an embedded tool that
addresses the problems of today!

Capabilities of
traditional embedded
C/C++ development
tools

Atollic TrueSTUL!O"

A ground-breaking tool
for professional

software development,
for the first time supporting
embedded developers
during all relevant
development activites!

Atollic tools cover a much wider set of developer problems

than just edit/compile/debug!
« Fenway
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STM32 target support

Device families: EVB boards: JTAG probes:

« STM32 High density devices * STM3210E-EVAL * STLINK (no SWV)

« STM32 Medium density devices * STM3210E-EVAL_XL * STLINK/V2 (SWV)

« STM32 Low density devices « STM3210B-EVAL « JLINK (SWV)

« STM32 Connectivity line devices « STM3210C-EVAL « gdbserver compatible ones

» STM32 Low density Value Line devices « STM32100B-EVAL
* STM32 Medium density Value Line devices « STM32100E-EVAL

« STM32 XL density devices * STM32L152-EVAL

« STM32 High density Value Line devices » STM322xG-EVAL

« STM32 Ultralow power devices » STM324xG-EVAL

» STM32 F-2 High-performance devices « STM32F4-DISCOVERY
» STM32F4xx devices « STM32W_MB851

« STM32W RF devices » STM32VL_Discovery

» STM32L_Discovery
* |AR_STM32F103ZE
* KEIL_MCBSTM32

Err;bedded Systems



atollic

Atollic TrueSTUDIO®

9 Fenway
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Atollic TrueSTUDIO®

* Eclipse IDE with GNU C/C++ compiler & debugger

* Ahigh-end IDE for professional developers
* Based on the GNU C/C++ compiler & debugger

* Much more than just an embedded C/C++ product

* Includes ARM compiler & debugger (for embedded development)

¢ Includes x86/PC compiler & debugger (for Windows PC development)
¢ Parallel compilation and multiprocessor debug

*  System analysis and real-time tracing with SWV

¢ Includes UML editors for graphical modeling

* Includes version control system GUI client

* Includes bug database GUI client

* Includes code review & code review meeting support

e Fenway
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Atollic TrueSTUDIO®

¢ High-end add-on products (optional)
e TrueINSPECTOR®: Static source code inspection (MISRA®-C:2004) and code metrics measurements
* TrueANALYZER®: Measure test quality in target (aircraft-grade code-coverage analysis)
e TrueVERIFIER™: Embedded systems test automation in targets

Optional add-on
products integrate into S
TrueSTUDIO Atollic TrueSTUDIO®

A ground-breaking tool
for professional

software development,
for the first time supporting
embedded developers
during all relevant
development activites!

D Fenway
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Editing features

“"Embedded passion”
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Editors

: Hone.

* Qutput
* Return
= or CAN NO ME if cthere is no empty mailbox.
L L Y]
“ug CAN Transmit (CanTxMsg* TxMessage)
{

u8 TransmitMailbox = 0;

The number of the mailbox that is used for transmission

/* Select one empty transmit mailbox */
if ((CAN->TSR&TSR_TMEQ) == TSR_TMEOD)
i 1)

TransmitMailbox = 0;

-globl _ BRSEPRICCNF]
.globl _ GetBASEPRI

else 1f ((CAN->TSR&TSR_TMEZ2) == TSR _TMEZ)

.globl _ REV_HalfWor
.globl _ REV Word

T

# All Target

; Function Name __WFI all: I0Toggle.elf secondary-Outputs
; Description : Assembler
; Input : None # Tool invocations
; Return : None I0Toggle.elf: §(CBJS) §(USER_OBJS)
PR AR AR AR A ARARRA AR RARAR @echo 'Building target: S@°
-thumb_func @echo 'Invoking: C Linker'
WEFI: arm-none-eabi-gcc §(CBJS) $(USER_OBJS) £(LIBS) -o "ICToggle.elf" -T"J:\TrueSTUDIC_STM32\ide\wor!
r Becho 'Finished building target: S@°'
WEFI @echo " '
BX rl4

IOToggle.hex: ICToggle.elf

Embedded Systems

@Becho 'Invoking: ObjCopyFlash'
arm-none—-eabi-objcopy -0 ihex I0Toggle.elf "I0Toggle.hex™
@echo 'Finished building: $@'

Ao omo

4 n

0DO0DOO0ODDODEOE0O000GO0

_DsB

_DMEB

_SvC
_MRS_CONTROL
_MSR_CONTROL
_MRS_PsP
__MSR_PSP
_MRS_MSP

_ MSR_MSP
__SETPRIMASK
__RESETPRIMASK
__SETFAULTMASK
__RESETFAULTMASK
_ BASEPRICONFIG
_ GetBASEPRI

_ REV_HalfWord

_ REV_Word

% =

]

W include ./makefile.init
= rm
= include sources.mk
 include subdir.mk
 include stm32FWlib/sre/su ..
 include src/subdirmk
H include objects.mk
a4 P2 ifneq (S(MAKECMDGOALS),cl ...
a MO ifneq (S(strip S(C_DEPS)) ...
® include 5{C_DEPS)
H include ./makefile.defs
[E| oBicoPY_FLASH
Lo all
a ko I0Toggle.elf
= @echo 'Building target: § ...
= @echo Tnvoking: C Linker ...
= arm-none-eabi-gce ${0BJS) .,
= @eche 'Finished building ...
= @echo''

-

m

4 b [0Togglehex
[ @echo Tnvoking: ObjCopyF .
[ arm-none-eabi-ohjcopy -0 .
[ @echo Finished building: ...
= @echo''

4 n 3

C/C++ editor
Assembler editor
Makefile editor

Outline views




Advanced editing (1/3)

19int DoProcessing( char *S, fleoat ¥, int Z)

Hone.

The number of the mai main(}

or CAN NO MB if there i har * § float V,int 7
- DoProcessing

~uf CAN Transmit(CanTxzlMsg* TxMessage)
{

18 TransmitMailbox = 0;

/* Select one empty transmit ma| Z;stmct SomeStruct - | = =5
if ((CAN->TS5R&TSR_TMEO) = TSR_| . 3¢
{ . . _ 12 int & El
TransmitMailbox = 0: 15 int B
B 18
17%: 154en * inline
€lse if ((CAN->ISR&TSR_TMEZ) == __ 1 A
. '_-_ ) _ 16 E if - if staterment
. ioint MyPone( ScmeStrfgr X, float ¥, int| [ [ ifelse - if else statement
B B stroct SomeStruct 18 Tl
fundef USE_STM3210E_EVAL 19
ifdef USE_STM3210E_EVAL int A; 20

RCC_APBZPeriphClockCmd (RCC_APB2Periph GPIOF int B;

// TESIVELUE S#endif /= MR,

GPIO Init (GPIOF, &GPIO InitStructure}; f_s Press 'F2' for focus| =
GPIO Init [GPIOG, &GPIO_InitStructure); -
RCC_APB2PeriphClockCmd (RCC APE2Periph GPIOF | ~°
lendif /* USE STM3210E EVAL */ 2
- - 30 Press 'Ctrl+Space’ to show Template Proposals
31

/* Configure IO comnected to LD1, LD2, LD3 ai
/* Enable GPIO_LED clock */

W R R R R R R R R R
FOwm - ;m s w ke

4

* Real-time pre-processor evaluation with colour visualisation
* Symbol type assistance & parameter hints

* Content assist, code completion & code templates

* Smart editing with configurable coding style

* Macro expansion browser (singlestep macro expansion forward/backward)

D Fenway
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Advanced editing (2/3)

RCC_APBZPeriph GFPI

-
= Preferences » ‘ . .- . . i e ‘s . E@u
[type filter text | Keys G v -
ey Ganc -
* AS A RESULT, STMICROELECTRONICS SHALL NOT BE HELD LIABLE Appearance Scheme: | Microsoft Visual Studio
* INDIRECT OR CONSEQUENTIAL DAMAGES WITH RESPECT TO ANY CLj f“:}"l";"d Fonts
* CONTENT OF SUCH FIRMWARE AND/CR THE USE MADE BY CUSTOMER| c ° L:‘t":“""‘ [1type filter text |
. _ A ompare/Patc]
INFORMATION CCNTIAINED HEREIN IN CCNNWNECTICH WITH THEIR PR( Content Types e - Binding When Category User -
Editors About Help
File Associations Activate Editor F12 In Windows Window
‘{_ InCJ‘ldfs R " Text Editors = Activate Task Ctrl+F9 In Windows Mavigate
#include "stm32f10x 1ib.n Accessibility Add Block Comment Ctrl+Shift+/ C/Ce Editor C/Cr+ Source
. = 5 "
el s falliEEeier Gl Annotations Add Bookmark Curl+F2 In Windows Edit
. Hyperlinking Add Include Ctrl+Shift+N C/C++ Editor C/C++ Source
/* Private typedef Linked Mode Add Memory Block Ctrl+Alt+M In Memory View Run/Debug
/= Quick Diff Add Task Repository Task -
/* Spelling
T Keys Copy C d | [unbind ¢ d | [ Restare C d
#ifdef DEBUG v =5
debug() s
fendif 4 items
7
Description Resource Path Location
i* SYStEIF' ClOCFS Configuratio Graphic functions start here main.c 10Toggle/src line 141 UL
RCC_Configuration(): Pointer errors at last loop iteration main.c I0Togglessre line 97
/% HVIC Confi . Speed optimization needed here main.c 10Toggle/src line 71
# r Tion EEEEEE e -
?1 1g.1?a won Start of Initialisation code main.c 10Toggle/src line 138
NVIC Configuration(): v = H
" i R 2 it
/* Configure all unused GPIC 'iﬂ“ Export C5V...
trigger OFF), this will reduce the po 1 Description Resource Path Location  Type
irm..a:]it,y- against EMI/EMC s##wss x TEmmEn =] Improve sorting speed stm32f10x_can.c 10Toggle/stm32FWl... line 77 Task Apply
RCC_hPB2PeriphClocklnd (RCC_APS2Periph GPI TODO: fix later main.c 10Toggle/src line7l  C/Ces Task

Cancel

Embedded Systems

* Advanced refactoring (history, record & playback)

* Open include files & “go-to definition” with hypertext-links
* Bookmark & to-do lists (with automatic task detection keywords)
* Configurable keyboard bindings (Emacs, MS-VisualStudio, Eclipse, etc)




Advanced editing (3/3)

class

class declaration

class S{name} { g
public:
${cursor}

The curser pesition af"
Cursor: J

date

dollar

enclosing_method
enclosing_method_arguments
enclosing_project

file

line_selection

return_type

time

todo

private:
¥:

user
4

word_selection
year

Insert Variabls

Embedded Systems

‘static vold state machine task(void)
{

Bool is_reset;

printf( "Task is runningin");

Name: printf A
Prototype: int printf (const char *format, ...} [
Description:

printf accepts a series of arguments, applies to each a format specifier fr

data to stdout, without a terminating MUL character. The behavior of pr
arguments for the format. printf returns when it reaches the end of the i
arguments than the format requires, excess arguments are ignored.

fprintf is like printf, except that output is directed to the stream fd rather

sprintf is like printf, except that output is directed to the buffer str, and a
undefined if more output is generated than the buffer can hold.

crnrintf ir lilba cnrintf_sveznt that nobad e linnited tr3t manck cize betbac

T | »

// Clearrr Zoom state if on and a key iz presse
 pressed()

{I & The word 'Clear’ is not correctly spelled

4 quick fixes available:

@ Change to 'Clearer’

Ignore 'Clearrr' during the current session
Disable spell checking

4 Add 'Clearrr' to dictionary

Press 'F2' for focus)

new_sgace_fcc = I_RU'E;_

LI —

r_active_get_descr

@

[5 Templates &2 @lu/x‘vnﬁ\
E Edit Template
Name Description
03 C/Ce+ Name:
= catch catch block Deeiims
5] class class declaration
[ comment default multiline comme| e
E de do while statement
= else else block
5] elseif else if block
= for for loop
= for for loop with termporary |
= if if statement
= ifelse if else statement
=] main main method
[ namespace namespace declaration
El new create new object
[= stderr print to standard error
5] stdout print to standard output
[F] switch switch case statement
E try try catch block
|5 using using a namespace
4 n ®
O, Preview
switch (${kev}) { F
case ${value}:
%{cursor}
break;
defanlt:
break;
H
4 C
[

Spell checker in C/C++ comments

C runtime library manual as editor tooltips
* Drag & drop of pre-defined code templates

User defined templates with dynamically expanded variables




C/C++ symbol indexer

E Open Element

Choose an element (7 = any character, * = any string):

E Search

RCC*

Visible element types:
Q MNamespace
{3 Enumeration
[ # Macros

Matching elements:

& Struct
@ Function

|, stm32f10x_lib.h
4 [h], stm32fl0x_maph
4 [h], stm32f10x_confh

Iy
Vi

EE

@
(]

® RCC_HSICmd(enum {str32f10x_type.h:2505})
RCC_IRQHandler()

RCC_LSEConfig{unsigned char)
RCC_LSICmd(enum {str32f10x_type.h:2505})
RCC_MCOCenfig{unsigned char)

RCC_PCLK1 Config(unsigned long int)
RCC_PCLK2Config{unsigned long int)
RCC_PLLCmd(enum {stm32f10x_type.h:2505})
RCC_PLLConfig(unsigned long int, unsigned long i

°
°
°
°
°

| e
°
°
°
© RCC_RTCCLKCmd(enum {stm32fL0x_type.h:2505})
]

RCC_ITConfig{unsigned char, enum {stm32f10x_type.h:25053)

577 File Search | %7 C/C++ Search

Caontaining text:
ini]

(* = any string, 7 = any character, ' = escape for literals: * 7

~ | [[] Case sensitive

[] Reqular expression

T2 Type Hierarchy &3 File name patterns:
B, {anenymous) e Patterns are separated by a comma (* = any string, T = any character)
L PURIETS _ o RFSFT El Coicten e
E] search [E=SEEN s
"o Call Hierarchy 5 E File Search | % C/C+= Search | s

Callers of RCC_Cenfiguration() - I0Toggle/sre/main.

Search string (* = any string, ? = any character):

a o, RCC_Configuration()

RCC RTCCIKC anfinfid -
(| " Search ©1

4 e, main() RCC
@ Reset_Handler() Search For
Class / Struct [] Function
[T Unien [[1 Method

Qualified name and locatio

‘Init' - 1 219 matches in workspace (*.c)

[T Enumeration [ Enumerator

a 125 [0Toggle
4 = src

@ (global) RCC_PCLK2Co

Fl main.c (29 matches)

i Typedaf [[1Macro

w [] Case sensitive

Limit To
[] Variable Declarations Definitions Search
Field References  [¥] All Occurrences

[} Mamespace
= Any Element

— — Scope
DAL GPIQ_Ith-TypeDef BEID St s @ Workspace (D) Selected resources (0 Enclosing projects
“ 62 GPIO_InitStructure.GPIO_Pin = GPIO_Pin_All
“ 63: GPIO_InitStructure.GPI0_Mode = GPIO_Mode_AIN; © Working set:
= 64: GPIO_Init(GPIOA, &GPIO_InitStructure);
2 6% GPIO Init(GPTOR_A&GPTO InitStructurel:

[ ok Cancel

I ® [ G|

[

Search Cancel ]

¢ (C/C++indexer and symbol database (multi-file)

¢ #include dependency, Class browser, Symbol browser, Call hierarchy etc
* Advanced text- & “find-in-files” search with regular expressions

[ ]

C/C++ search with grammar filtering and “search-as-you-type”

e Fenway
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Productivity features

& BE|Wh 7~ O
‘Wicked Shell 204 - Cmd.exe
J:\TrueSTUDIC_STM32\ide‘\workspace\IOToggle\srcrcopy *.* J:\ -
20 . —
= Batch Files 53 PIw% D-E
|€ C Compare
- -
a Translation Unit | LT | Parameters Il echa > Testlogat D
® main . c\users\ASW-MU-Admin\Desktop\OldPC...  1920.0.1 IKPG i echo --- Batch Test script Started -- - > Testlog.bt
chusers\ASW-MU-Admin' Desktop\OldPC... echo >> Testlog.bit
echo. |date [find "current” » > TestLog.bd
echo. [time [find "current” > > Testlog.tt
echo. > > Testlog.bd
[ € Compare Viewer -
Local: main.c Local history: main.c 10 apr 2009 18.41 R F— o ol . J
gendif /= USE_STM3Z10E EVAL *f RCC_APBZPeriphClockCmd (RCC_APEZPeriph n tor 52 co Es | o 5 | sore Recdll Gor stresdt | € A = == - = O
#endif /= USE_STM3210E EVAL */

12*3 +(asin(e~?

/% Configure IO connected to LD1, LD2
/* Enable GPIO_LED clock */
RCC_APBZPeriphClockCmd (RCC_APEZPeriph

GPIC_Init (GPIOF, &GPIO ructure) ; GPIO_InitStructure.GPIC_Pin = GPIC_Pi 7 JL. s J[L s ]
GPIO_Init (GPIOG, &GPIO InitStructure); GPIO_InitStructure.GPIC Mode = GPIC M = = 1 = ]
CC eriphClockCmd (RCC_APB2Periph GPI( GPIO InitStructure.GPFIO Speed = GPIO
#endif /+ USE STM3210E EVAL */ GPIO Init (GPIO LED, &GPIO InitStructu I | r—— — _
_ e o (B R | — -
|| /* Configure IC connected to LD1, LD2Z, LD# while (1) : LR A B C
4 [} 3 F o main.c . = =

Revision Time
B 2009-04-17 22.09
E 2009-04-17 21.34
© 2009-04-17 2117
B 2009-04-17 2116
< mm

A

* Graphical file compare

* Compare files with each other or with older versions of itself
* Execute MS/DOS commands and batch files

* Programmer’s calculator with HEX/DEC/BIN conversions

Embedded Systems



atollic

Build system

“"Embedded passion”

e Fenway
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Project manager

E] ¢ Project - =
C Project — E] ¢ Project =
Create C project of selected type [ TrueSTUDIO® Debug Settings ’
Select debug configuration -\ﬁ ﬁmﬁ ﬁihﬁl ilﬁ i =0
Project namey [E] C Project [ [ o] G-=4> =
Use defau | Select Configurations r ‘ Debug type L 10Toggl
se defay o £ % F o £ &
B croea ©JTAG  [SEGGERJ-Link ~ &= o a9 =
Select platferms and configurations y z [ ﬁ, Binaries
- TrueSTUDIO® Build Settings () Simulator
Select hard d build f it " @IHdUdes
Project type: clect hardware and build cantiguration This selection will setup an debug configuration target D
; ] ebu
= Brec Projecttype:  Executable with debault ipiport Settings. =4 ! g )
® & Toclchains: Atollic ARM Tools Target I = Llnkscrlpts
@ | Configurations: arg Custom settings could be set under Debug Configurati 4 = src
Evaluation board: | STM3Z10E-EVAL
@ T e 8 cortexm3_macro.s
@ 45 Debug Micracantroller family: | Al :
o 4 [£] main.c
4% Release
(= Makg Microcontroller: |sTMm32F1037E =1 platform_config.h
T PomE [software implementstion 2 stm32f10x_lib.h 3
Code location: [FLasH : E'F;LC;_I"iESt;UCtUVE
tartlpStatus
Instruction set - P
= - ARM ) Thumb @ Thumb2 t Delay(vu32)
ow pre) e + NVIC_Cenfiguration{v
naianess - . -
. Big endian @ Little endian H RCC_Conflguratlon(\.rc
@ Delay(vu32)
Use "Advanced settings” button to ed Optimization . .
Remove unused code (dead code removal) & main(voi d)_ ) L
@ ﬁddmnal config;{rat\uns caTtl:e add e e el e el @ NVIC_Configuration(v
se ‘Manage configurations™tuttonfl | ;1 ¢, ¢ runtime type information (RTTI) @ < Back Next > @ RCC_Configuration(vc
[[] Disable C++ exception handling i [h platform_config.h
i B stm32fl0x_confh
L€ stm326L0 it.c
@ < Back b Bl stm32fl0x ith -
4
@ <Back [ Net> || Enesn [ Cancel w 4

* Target specific “New C/C++ project” wizard
* Auto-generates targets specific example projects

* Auto-configures build tools and debugger

* Project explorer

Embedded Systems



Build system

¢ GNU command line tools
¢ (C/C++ compiler, assembler, linker, debugger, etc
e (C/C++ runtime and math libraries for C and C++

* Atollic start-up code - initializations before “main()” starts

® Build system
* Managed mode (GUI for project configuration)
¢ Unmanaged mode (makefile for project configuration)

* Supports parallel compilation (shorter build times)

D Fenway
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Compiler quality

* Almost all commercial compilers on the market are good today
* Normally +/- 5% in difference in code size
* But results differ from source code file to source code file
* Not possible to say that compiler ”X” is best in all cases
¢ We use the GNU tools
* Increasingly becoming a de-facto standard
* Academic compiler research mostly use GNU for implementation tests
* Developed and maintained by many companies, including ARM
¢ Used in EmbeddedLinux, Android, QNX and WindRiver platforms
e Also used in PC-Linux for x86 (desktops and servers)
* Probably the most well tested compiler in the world
(perhaps except Microsoft VisualStudio for C#)
* Testing

¢ Tested and maintained by many companies, including ARM

e Atollic runs ~85.000 test cases on every compiler release

Fenway
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Debugger

“"Embedded passion”
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Debugger

file Edt Source Refactor Navigste Search Bun Project Manusis Window Help

4. |8 is-0-Q- @04~ <5 v S
5 Debug 2% = O 4= Variables 0 _®%o Breakpoints A Modules = 1|40 Registers i3 @ SFRRegisters.
T L Xl v = [T % % 7 || Neme Value A
[€] Debugger.exe [C/Cr+ Application] Name Value B &3 Main
&8 MinGW gdb Debugger (2009-09-20 15.09) (Suspended) (@ pServerContext <velue optimized out> Bl [
o® Thread (1] (Suspended)  target_device | :
o 2 Lmind CAlResASH-A Adin\Dioplacipoe SK: 1548 » dbg eatica 400000000 | 0
A AL hintinies runtime_ & CoreReg ) 247340288
o (# Corefleg 18 2.
® CoreReg (=) Sonzien
8 Fiash Erase Flag < 0 -
. i | i v
0x371080 - i
Q) —— ¥ |l v |l v
[h DbgDevh | T windefh | (b monitorcmdh | [ main.cpp = ) [ Disassembly &1
- 0x00404678 <main+di>: cest Aeax,teax .
1 g 0x0040467b <main+43>: Jjns 0x404688 <main+56>
Log_Init( égConfigParams ); 1 mov Seax
0x00404682 <main+50>: add $oxic, Vesp
1 e 0x00404685 <main+$3>: pop  ebx
A£(-1 == init_server_context (kgConfigPazams)) 0x00404686 <mainsSd>: leave
< 0x00404687 <main+55>: ret
return -1 0x00404688 <main+S6>: movl S0x427060, (Vesp)
) 0x0040468f <main+€3>: call 0x401578 <_214Display_BannerPl3CONFIG_PARAMS
pServerContext = get_server_context(): 0x00404694 <main+68>: movl §0x427060, (Vesp)
0x0040469b <main+75>: call 0x409ba& <_28Log_InitPK13CONFIG_PARAMS>
P fy_tlash = verifyFlash: 4 movl (vesp) r
10G_INFO("Start Loggang\n”): 0x004046a7 <main+87>: call 0x408890 <_219init_server_contextPl3CONFIG_|
= Neax
error_code = Socket_InitInterface( gConfigParams.uiléPortiumber, 0x004046af <maine95>: Je  O0x404682 <main+S0>
if( error_code == SOCK_ERROR) A0X004046b1 <main+97>: call Ox408000 <get_server_context>
¢ 0x004046b6 <Rain+102>: mov  %eax, vebx
LOG_ERROR ("Erzor 1 socket incertace, ex 0x004046b8 <main+104>: mov  0x427172, veax
retarn -1 0x004046bd <main+l109>: mov  Yeax,Ox1014 (3ebx)
) 0x004046c3 <main+l115>: movl S$S0x4214a9,0x8 (vesp)
0x004046cD <main+123>: movl $0x4214ee, Ox4 (vesp)
LOG_FLUSH() ; 0X00404603 <main+131>: movl S$0xs, (%esp)
a0 0x004046da <main+138>: call 0x409dds <_Z9Log_PrintiPRCS0_z> .
3 - z
B W ] v “ m

s

lonito o 3¢ 5 (002214603 0X22FF60 <Hexx i 4 New Renderings... o s Lavitin 2
@ 00020 | Address 0 - 3 8-8 c-F . Debugger.exe W cosbih F|
98183700 00704200 8 oygwinasm

2ATTIE00 48rTaz00 | eB23AEIE ¢ DbgDev.cpp C:\Users\ASW-AJ-Admin\Desktop eclipse-SOK-3.5h
@ DbgDevh Ci\Users\ASW-AJ-Admin)\ Desktopeclipse-SDK-3.50
2 - =
LT st | ieogtat e T e
& 2 i ddemth CAUsers\ASW-AJ- Admin\Desktop\ProductRuntime _
0022FFA0  ACFF2200 0DOFDTF  ECFF2200 = = N T AT S e
S et et i [REO LKl 0 §

* Advanced debugger GUI * Process view

¢ Full execution control functions * Breakpoint view

¢ Complex code & data breakpoints e Variable watch & Expressions views
* Colour coded syntax in source code view * Memory view

¢ CPU register view ¢ Disassembly view

e SFR register view e Breakpoint actions (play MP3, etc)

D Fenway
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Debugger configurations

[E] Debug Configurations [

Create. manage. and run configurations ﬁ‘*

FEEIEE
type filter text

Y pp— Main (%5 Debugger g Startup| 1 Source| =] Common )
++ Application

[£] C/Ce Attachto Applicst | | JTAG Probe:

[T] C/C++ Postmortem Debu

[€] Embedded C/C+~ Applici GDB Connection Settings
[£] MCUL_Proj.elf
[£] MCU2_Porj.elf
Java Applet

Name:  MCUL Proj.elf

(©) Autostart local GDB server Host name or IP address:  localhost
() Connect to remote GDB server  port number: 8888

Java Application
¥ Launch Group GDB Server Command Line Options

Remote Java Application CPU Type:

i bits:

Qe =
Filter matched 11 of 11 items
@

e Atollic-proprietary debug configuration & debug launch mechanism

e Simplified & adapted for embedded developers

* Supports multiple debug configurations in the same project

¢ Ready-made debug configurations for all supported EVB * JTAG combinations
* Supports many JTAG probes (Segger J-LINK, ST-LINK etc)

e Support for generic 3™ party gdbservers as well (Abatron, Ronetix, etc)

e Auto-start and auto-stop of debug servers

* Integrated configuration GUI for debug servers

D Fenway

Embedded Systems




E Debugger commands & scripts

[E] Debug Configurations [
Create. manage, and run configurations ﬁ\‘
e e
cexlaxy Name:  MyProject.eff
ftype filter ted]

1 Embedded C/Cos Applcation Main (%5 Debugger [ Startup . & Source| = Common |
MyProject.elf Initialization Commands
Launch Group # Default GDB command file for ST-LINK.

# Set atemporary breakpoint at main).
break main

= Load program

load

 Get the board to 2 known state
maonitor reset

= Run to the breakpoint.
continue

‘ n v

Filter matched 3 of 3 items.

@ Debug Close

e ~700 debugger commands can be entered manually in the debugger Console view
* Advanced debugger tasks can be automated using debugger scripts

* Scripts execute debugger commands, interact with application data, etc

* Scripts supports iterations and conditional execution
* Debugger scripts are :

¢ Started manually from the debugger Console view

¢ Started automatically on a breakpoint hit (“breakpoint event handler”)

* Breakpoint event handlers can automatically resume application being debugged

e, Fenway
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Multiprocessor debug

Windows
command line
applications

Embedded
single-processor
boards

Embedded
multi-processor
boards

* Support for simultaneous debug (using the same GUI) of any number of CPU’s, in any
combination, of the following types:

* Windows command line applications (PC *.exe files)
* Single-processor boards (ARM *.elf files)
*  Multi-processor boards (ARM *.elf files)

* Allows debugging across system boundaries (i.e. debug both sides of two communicating
devices from within the same debugger)

* Asingle mouse-click swaps context and the debugger display a different application/CPU




Real-time tracing

with Serial Wire Viewer (SWV)

O oebug.
Eile Edr Source Refactor Navigate Search Project Bun Manuals Window Help
e B A $-0-Q-H- OB~ # Q0 D
% Debug ® o < [RIEX [ Trace ] ™ O (0 Varisbles ©3 - %% Breakpoints| Mt Regiters| B\ Modules EE:
[E] FreeRTOS-Semple-Demol.e¥ (Embedded C/C- ~ Appbestion] | Nome Velue 2
@ Embedded C/C++ Appication (3/17/11 139 PM) (Suspended) otk 3
 Thiead [1] (Suspended: Signal SIGINT: received. Descrption: Interrupt) L || gy 0
prvCheckTesksWaitingTermination() tasks,c2121 0:08002266 @ pxCureiTmerdis 520000830
pridieT esk()tasks. 1945 00S021Te. W bbb Oy o
<symbol is not avadabie> 00000000 y # pindex 0000053
‘ i . ot demValue 4294967295
™~ o et 020000538
D W Incs Loy B o dtem¥alue 4294967295 s
Index Type Data Cydles Time(s) Extrs info - @ pet Q20000538
6748 Exceptionest 14 mo0ar 7 No timestamp received for packet, cycles v. "‘: et i
&m0 Exception retum 0 s B
67500 Exceptionentyy 15 383204800 2078 - " Eiis
67501 Exceptionest 15 63204887 23077804 3 e
67502 Exceptionentyy 14 ssa2u452 220778057 | comporetar . @ previous
67503 Exceptionest 14 mue? 2 0 = o piOwnes
6750t Exception retum 0 P 2oy | e P i
67505 Exception entry 15 6326079 220787507 previous
67506 Exceptionest 15 263050883 2107880518 vOwner =
67507 Exception entry 14 69260888 230788085 = = =
67508 Exceptionest 14 w7 1 ez Yehee L Orte, 8 g
creon R % xmermse | T v s
Overfiow packets: 1978 mi :E m“’"; Index  Type Data  Cycles Times Extra A -
‘ o e oo . 121857 Exception.. 15 T88048 4561753255 ==
& tasks.c = T e 121858 Exception.. 15 TBS0635  4SSITS06ETSs
2154 D 3 prmmred 1218 Exception.. 14 TBS0640 45617545
“ atatic void prvAddCurrentTaskToDelayedlist( porsT:ck|| pap m st 121860 Exception.. 14 788627 ? No timestamp recei
2156 { whTE 07 e 121861 Exception.. 0 TNB8T0  4S6I76203755 Timestamp delayed
7 * The list item be insers ) m s 121862 Exception.. 15 THIZ0N  4SE3MTs
11atSET_LIST_ITEM VALUE( &( pxCurres: RED ar s 121863 Exception.. 14 THL0M  4SS38TET5s
READ m smary ception 17 o timestamp recei
1£( xTimeToWake < xTickCount ) - 18 et W Toms o timesam
. v 121865 Exception.. 0 THLML 4563296506255 Timestamp delayed
w0
20
]
T — = 60 a7 A A s st s
UV ITM PortEvent Timeline Gragh £ Q& s=0

JL’U"—L —r-\_n_MLﬂ mnﬂ—"l.rm

a s 6 8

L 1'1;7 {LL’_LL,—HJ'L o

s s a a3 s 455 46 a7 a8 s 505 %

* Real-time data view with data trace
* Real-time trace logs & timeline charts for different event types
* Tooltips for detailed event analysis in timeline charts

* Console for ITM printf() redirection
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UML

Graphical modeling of software

“"Embedded passion”
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UML modeling (1/2)

nl2.diagramiexamples.statemachine/diagram/06-04-02/15 State Machines/15.41State machine diagram representing a state machine.umistm - Atollic TrueSTUDIO®

gram  Navigate Search Run Project Manuals Window Help

BrHe @ -&8-d-g~ (&~ %F 0-a- E?Bn' g [ [ % Debug (B C/c+]
Tahoma 9 B Av By gy ov|EBiydyoe| | o X H| 6% i sBH et oD

T T ——r—ry d) 1541 Prm—— = 53 outine & @) e -0
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; I o G FEC=E E T 1
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B -
u ot @ Simple State - i1
() Region P - - = ,»_I‘H
@ Final State /.,,-—- s 4
e o it o é; 1t
Shallow Histor M e ——
® e s afpmramem
@ Deep History : a.mm//
Sff; Fork 2| : e o ey
o B e
3 Join o
& Juncti 2
A ncion - _—
& Choice : e || [
X Terminate o e
e -
© Entry Point
® it Point E
@ Entry Connection Point om e
Reference N
(2) Bxit Connection Point ik corae .
Reference
[d] *12.59. Activity partition using swimlane example.umlact
5 DR 0 ESRRAN AN IS X ii i ECAMNONRE | NN NN KRN
— = - - £ Acuiy pa S p—
® BehaviorExecutionspecification . N
Core & a2
—— Al 5 SRt o ol rona— {15k Orde 1| ) o O g
ameter Node : H
A N 5 [order accapred]
, nt Action - »
. {5 Add Feature Value Action © H
() Call Behavior Actior - H (S1Send Invoke — o & g (5] hccemx Payment
(#) Call Operation Action - 8
£2) Create Object Action . -
@ Opaque Action N 5
. i
& Send Signal Action = (3] Make Payment
@ Opaqy N
(8 Value Specification Action

o Atollic TrueSTUDIO® supports model driven design & architecture.
¢ Integrated UML diagram editors enable software developers to:

* Capture requirements and use cases

* Model structural design and dynamic behavior

e Visualize and document the software architecture
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UML modeling (2/2)

TThe following UML diagram editors are included:
* Activity diagram editor
* (lass diagram editor
e Component diagram editor
e Composite structures diagram editor
* Deployment diagram editor

* Sequence diagram editor

e State machine diagram editor

e Use case diagram editor

o9 Fenway
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Team collaboration
and
complexity management tools

Version control system GUI client
Bug database GUI client
Code review & code review meetings

“"Embedded passion”

™



Bug database client

.~ — == - =5
@ Bug Eclipseorg % & 9 9

( . |[planning] improve progress reporting in Task List progress bar
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Find: [ | F Al P Activate.. Product: Mylyn - os Al & QUE; v ¢ High
1 [a] 245756: [planning] improve progress reporting|  Component: Tasks - Version: unspecified D Date range Normal (default)

» 2@ 268467 [api] improve support for propagating Priority: P1 o Severity: enhancement Open Task List... & Low <h ':'E"E 1
» (5] 240987 sider using s
» L[ 10336 : e Target milestone: |- - Task Activity
» (2] 21461: task progress bar missing onrestsit | Depends on (Subta.. Blocks: File Search | " Task Search | & C/Ce+ Search
» 5 rove handiing-ofinvalid bug id URL: [7] Past scheduled date
- 78168 creste nen & oo byl 5] Scheduled fortoday ect Repository: [Eclipse.org -] TeskKeyi: ®
» 158 gl sk aditor]|  Keywords: e
» 1 [a) 268434 [context] Java class that is a landmark [ Completadtoday mmary: ~ |allwords =

- © Due date set
> " 268434; [context] Java class that s 2 landmark isn’

“ @ Due date past mment: ~ |allwords
> Bug 268434 (task) , P1 [Eclipse.org] Status Whitebosrd P
’i D Elapsed: 00:00 Task Context ail: ~ [Jowner [ reporter [T cc [7] commenter |substring
y ? G 1t by Steffen Pingel: David, b - - S
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> ] 252550+ Veesion Mumbering — i % Incoming changes, open to view bireo Action Tracking Syste | 4.01 40

- y X LF adapters 4013 4.0iL

R4 vl 139320 Adapt s Phin Not sure when it broke or what broke it, but it is not showing green anymore. # Outgoing changes - ~lace T |lans hal| PSS 4
» v[e] 10862: beateadiag L & Synchrenization failed, mouse over for details o .
> ] 12435 Stack overtonwhen formattingdate || = Comments (6) tus: Resolution: Priority.  Severity: Hardware: Operating System:
> v [7) 252575 Leversge OSGL e cwa«{ a Bugszal Trac Bugzilla CONFIRME - || FIXED - ||PL » || blocker - [ All - | Al -
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®

¢ Fully integrated GUI client

* Supports local mode & servers (Bugzilla, Trac, Mantis)

* Task queries, task search, task lists, task editor, task scheduling

* Improves team work capabilities & developer productivity

* Issue management and work/task scheduling + task time calculation

* Context management & attach screenshots to issues

Embedded Systems
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E Version control system client
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GPIO_InitStructure.GPIO_Pin = GEIO_Pin,
GPIO_InitStructure.GPIC Mode = GBI Mo
GPIO_InitStructure.GPIC Speed = GPIO_S
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MyProject

Resd-Only Smathoet | 13116

Fully integrated GUI client for SVN & CVS

* Check-in/out and Branch/merge (including a merge-contflict editor)

* Repository & history browser
* File revision annotations, file difference viewer and revision graph viewer
e Full traceability of all lines, in all files, throughout complete project history
* Who did what, when and why?
* What did the code look like at time or version X?
* Who added code line X, when and why?
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Code review & review meetings

P de.

private String postcode;

1. Individual phase 2. Team phase 3. Rework phase

All code review comments are Developers fix review comments

Developers add code review
that have been assigned to him/her

comments to source code lines in discussed in a code review meeting

the TrueSTUDIO editor
(or two developers discuss each

other’s comments in a peer review)

Source code review process (for better quality!)

D Fenway
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DEMO

Improve your software development
with Atollic TrueSTUDIO®!

www.atollic.com

“"Embedded passion”

~ Fenway
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