= atollic

TrueSTUDIO

User Guide



Document Data

COPYRIGHT

© Copyright 2009-2018 STMicroelectronics. All rights reserved. No part of this document may be
reproduced or distributed without prior written consent of STMicroelectronics. The software
product described in this document is furnished under a license and may only be used, or copied,
according to the license terms.

TRADEMARKS

Atollic, Atollic TrueSTUDIO, Atollic TrueSTORE and the Atollic logotype are trademarks, or registered
trademarks, owned by STMicroelectronics. ARM, ARM7, ARM9 and Cortex are trademarks, or
registered trademarks, of ARM Limited. ECLIPSE is a registered trademark of the Eclipse foundation.
Microsoft, Windows, Word, Excel and PowerPoint are registered trademarks of Microsoft
Corporation. Adobe and Acrobat are registered trademarks of Adobe Systems Incorporated. All other
product names are trademarks, or registered trademarks, of their respective owners.

DISCLAIMER

The information in this document is subject to change without notice and does not represent a
commitment of STMicroelectronics. The information contained in this document is assumed to be
accurate, but STMicroelectronics assumes no responsibility for any errors or omissions. In no event
shall STMicroelectronics, its employees, its contractors, or the authors of this document be liable for
any type of damage, losses, costs, charges, claims, demands, claim for lost profits, fees, or expenses
of any nature or kind.

DOCUMENT IDENTIFICATION

TS-UG November 2012

REVISION HISTORY

20t January 2018 — Applies to Atollic TrueSTUDIO® for STM32 v9.0.0
21th August 2018 — Applies to Atollic TrueSTUDIO® for STM32 v9.1.0
STMicroelectronics Software AB STMicroelectronics

Science Park
Gjuterigatan 7

SE- 553 18 Jonkoping
Sweden

Web: www.st.com

Email: sales@atollic.com

Web: www.atollic.com

i|Page


mailto:sales@atollic.com
http://www.atollic.com/
http://www.st.com/

Table of Contents

Contents

About this Document..........ccceeeeeeeiiiiiiiiiiiiinneniiiniiiineneeeeanee. 29
Intended Readers............coccooiiiiiiiiiiiiiie 29
Document CONVENLIONS ........c.cceiiiiiiiiiiiiicce e 30

Section 1. Getting Started........cccceuuuuiiiiiiiiiiiiinniiiiiiiiinnenee 31
INEFOAUCTION ..t 32
Preparing for Start. ... 33

WOIKSPACES & PrOJECLS ..vveiieiieieeciiiie ettt ettt e et e e e e ttee e e enraeeeeaes 33
PErspectives & VIBWS ...cciiiiiiiiiiiiiieieeeeiitetee ettt e e s s beaeee s 34
VIBWS ..ttt e 36
Starting the Program ...t e 39
Starting With Different LangUAEE .....ccccuvieeiiciiiieieieee ettt eiteee s 41
Change What is Started.........ceeieiiiiieciee e 42
Creating @ NEW ProjeCt.......... e iieiiieieieieieieieiiiiveieiiierevevereeeveveeeresesenenenenaaes 43
One-Click Example Project Installation .........ccccccveeeeeciei e 54
Using an EXisting Project ..., 55
Prevent “GCC not found in PATH” ErTOr ....cooueiiiiiieiieeneenee e 56
Creating a Static Library ... 56
Hide Information in a Static Library .......ccceeeveieiecciee e 57
Creating a Makefile Project From Existing Code........cccceeevvurreeeccrereeerciieeeenee, 58
Importing EWARM Projects......ouuuceeii e 61
Using the Project IMport CONVEITEN .......ccccuvieeeiiieeeeciiee ettt e e e 61
Import Projects from Folder or Archive .........ccceeeeciieieeciieee e, 61
Before Building Imported Project ......ccccvveeeeciviieeciiie e 67
Step-by-step Checklist .......coccviii i 68
ComMmMON BUIlA EFTOIS ..cueiiiiiieeieeceseeeeeee e e 72
Configuring the DEDUGEEN .....coeceeiiee et 72
IMPOrting ACE ProjeCES....cii it 75



Table of Contents

Using the Project IMport CONVEITEN .......ccccveeeeiiieee ettt 75
Import Projects from Folder or Archive .........ccceeevciieeeeciie e, 76
Import Projects using Double-Click........cccuviviiiiiiciiiecieec e 80
USIiNg IMPOrted ProjeCtS......uuiiiciiiieiiiiiee ettt 81
Restoring Converted Projects .......ccieieeciieiieiiieec et seaee s 82
Configuring the Project’s Build Settings......ccccceeevvcciiiiiieeeeeeeeereeee, 84
2 TUT] Fo I oY g Y i T (W] =Y o o ST 88
Create a New Build Configuration for Release .......cccccceeeeuvvvveeeen... 89
Changing Active Build Configuration ........ccccccueeviviiieee e, 90
SOUICE FOIARIS ...ttt ettt st st ee e 90
INCIUAE LIDraries ..cooeii ettt et 93
COMPIIEE SEEEINES wvvviieiiiee ittt e e e e bee e e e bae e e e ares 95
Set the Compiler to Use The C99-Standard.........ccccceeeeeeiecnnriennnnnnn. 96
Compiler Optimization........cccceee e, 97
Link Time Optimization (LTO).....cccovveiiieiieeeciee e steeetteeeveeeine e vee e evee s 98
Changing Toolchain VersioN...........cccecieeeieciiee ettt e 100

Create a New Build Configuration For an Old Toolchain Version.. 101

Convert .elf-File to Another Output Format ........ccccoecvieeieciiie e 103
Temporary ASSEMDBIY File .....ccuviiiiieeeece e e 105
BUilding the Project ...t 106
Enable Parallel BUild........ccooieiieniiniiieeeeeeee e e 107
Enable Build 0N SQVe .....ccceiiiiiiiiiecceceeceee e 107
20T oTUT] o Il 24 o =Tt RS 108
LU o I N LI o o] =T YR 109
Build All Build Configurations..........cceeeeiiiieeeciiiee e 109
HEadless BUII .......couieieiieeiieieeeceeeeeee et 110
[0 <=1 1o ¥ = 112
The BUIl SIZ€ «.eeeneeeieeee et s 112
Command Line Patterns........cooviieiiieeiieeree et 115
Create Jist-Files......ccuoiirieeeeeeeeee e 115



Table of Contents

BUIIAING ONE FIle ..ttt e 116
LiNKIiNG the ProjeCt...ccccviiiiiiiiiie ettt s 119
U] =T T o =g ol o =T AR 119
Dead Code REMOVAL ...c...eiiiiiiiiiieieeeee ettt 121
Adding Code to be Executed Before Main()......cccceceueeeceeeenieescieescieesciee e, 122
Page Size Allocation for MalloC........uuvviiiiiiiiiiieccec e 123
Include Additional ObjJect Files .......cueeieciiieeeciiiee e 124
Treat Linker Warnings @s EFTOrS ......c.uuieecieeeeiiieeeecieeeeecreeeeeireeeeeeveee e ennes 126
YT =Y Yol T o SRR 127
Generate @ New Linker SCript ....c..oviivciiii i 131
AUtoMaAtiCallY c.eeeeiiieeeeee e 131
MaANUAY ceeeeeeeiee e e e e e e e 132
Modify Existing Linker SCript......ceeviiiiiiiiiiee et 133
Place Code in a New Memory REegION.......cccueeeeviveeeecciieee e 133
Place Code in External Ram ........coviviiiiiiiiiiee e 135
Place Variables at Specific Addresses .......ccovveeeeeeeeieciivveeeeeeeeeeenns 136
Linking in a Block of Binary Data........ccceeeevvvveeeeeeieiecirieeeee e, 137
Locate Uninitialized Data in ME@mMOry ......ccccvveeeeeeieiiciinieeeeeeeeeeeens 138
Managing ExXisting WoOrkSpaces .......ccccuveveeeeeiieiicinreeeeee e eeeccirreeeee e e e 140
Backup of Preferences for a Workspace ........cccceeeeecieeeecciiee e 140
Copy Preferences Between WOrKSPaCES ........ccccveeeeecuieeeeeivieeeecieeeeeciieee e 140
Keeping Track on Java HEap SPace .....ccccvveeeeiiieee it 141
Unlocking Locked WOrKSPacCeS.......cccuueeeiiiieeeieiiee e ceiiee e ceitee e eeee e ssieee s 141
Managing EXisting Projects......vvviiiiiiiiiiiciiiicccreeereeeeeeeeeeeeeeeee 143
BT ettt ettt e e sbe e e sabeesaeas 143
Editor ZOOm 1N/ ZOOM OUL ..o e e e eaaaas 143
Quickly Find and Open a File.......occovvveeeeiiiiieieeeeeee e, 144
Branch FOIAING ...cocuvvrieeiee et e e 144
Block selection Mode.......cooveeiiieiniieinieeee e 145



Table of Contents

Find all Keyboard Shortcuts ........cooovciiieiiniiiecciieee e 147

THE INAEX ettt sttt sb e s s 148
Finding Include Paths, Macros €tC. .....cccccueeeeeiiieeiiiiiee e 151
Add or Remove Folder to Include Path..........ccoceeeiiiiniiiiniienec e, 153
Locate Where a File is Included .........cccoovieeiiiiiiieiniieee e 153
Creating Links to External Files .......cooceiiiviiiiiiniiiee e 154
Update CMSIS Math lbrary.........coooieiiccieee e 155
Converting a C-Project to @ C++-Project .......ccuvevivieieieeeieeeeeeeeeeneeeeereeeeeeeeeeee 156
Disassemble/List Object and EIf Files........cccceeveevieeieenieceecie e, 158
4O I {=Te [T=YoL (o) s TP 160
Position Independent Code......uuiiiiiiiiiii e 163
Using CMSIS-Pack in TrueSTUDIO .......ovviieeieiieiiieeeeee e eecirereee e 166
(0o o) i T={UT = 14 To o NP 166
CMSIS Pack Manager PerspectiVve......cuueviecuieeeicciiieccieee et 167
Open Installed CMSIS Packs VIEW .....ccuueeeieciiiiiiiiiieecciieee s ssireee e sieee s eiieee e 173
INStall CMSIS PACKAZES ......vveeeiiieeeecieee ettt ettt tee e et e e e e e e 174
Create CMSIS-Pack Based Projects.......cccvvvveeeeeeeeieciiineeeeeeeeeeeecirreeeeeeen, 177
Create CMSIS C/CH+ PrOJECT.....ccvieeiee ettt ettt ettt et et et e eveeens 177
Configure the CMSIS C/CH++ PrOJECE ...cccvveeereeeeiee ettt et 180
Updating Linker Script for CMSIS C/C++ Project .......ccovevveeveeveesveeveesreenneens 184
Disable CMSIS Startup File .......uveeeveieeeeiiiieeeec et 185
Debugging the CMSIS C/CH+ PrOJECE....uecivierteecreeiteecireere et ectee e eeeeve v 185
Adding more CMSIS-Pack Features Into Project .......cccccueeeecieeeecvieeeecnneenn, 187
Installing 3™ Party PIUGINS ....ccueeviieieeiieieieiecee ettt 188
Install From Eclipse Marketplace ........cccccueeeeeiiieeiciieee et 188
Install Using “Install New SOftware” ..........ccoeccviieiiiiiei e 189
Uninstalling 3™ Party PIUGINS ......ccovivivieeeiiereceeeeeeereeeeeeeeere st eneas 192
Solving Upgrade Problem..........oouiiiiiiiie e 193
Using ST-Link Utility Inside Atollic TrueSTUDIO ......cceeeeeeveivivrereeeeeeennnnns 194
R UITEMENTES ... e 194



Table of Contents

Steps That Needs to be Performed.........ccoeecvieieeciieee e 195
Setup ST-Link Utility as an External ToOl......cccevevciieiieciieee e 195
Convert the Build Output to Intel HEX ..cccovvvviiiiiiiiiiciee e 196
Modify the Debug Configuration .......cccccveieiiiiieiiniie e 197
Create @ LaunCh GroUP......ccuviei ittt e s saree e s saeae e naes 198
FINISREA .. s 200
MiSCellanouUS TOOIS ......eeiiiiiiiiieeiee e 201
Quick Access SEArch Bar.......cocucivieiieiiieieeieere e 201
VErSION CONTIOL....eiiiiitiiieeite et s s 202
SUBVErSION - SVN ...ttt 202
LOCKS IN SVN L.t 204
Include SVN Revision-Number in a String......ccccccoeevecvviveeeeeenieenns 205
I8N0 @ FilE e 206
LOCal SVN REPOSILOIY cuvveeeiiiieciiiiiieiee e e e eecirree e e eescvrvee e e e e e e 206
Using SVN on External RESOUICES ....ccevvvecevviiiieeeeeeeccrieree e e 209
MUIti MONIEOr SUPPOIT....eiiiiiciiieecceee e e e e 210
Open Additional Instance of TrueSTUDIO........ccccveiirciiieiriiiee e ecieee e 211
SNEIT ACCESS .ttt sttt b e s s 212
Section 2. Debugging ........ccccevviiiiiiiiiiiiii, 215
Introduction to Debugging with TrueSTUDIO ........cceveeeeeiiiiiirireeeeeeeennes 216
Starting the DEDUEZEEN ..ueeeei i et 218
EXTEINal GDB SEIVEN ..c..eiieieiieiee ettt et s e 224
JTAG SCAN CaiN ceceiiiieieeieeee ettt ettt s 225
The Startup SCriPt ..o e e e e e 227
Start Debugging at the Very Beginning.......cccccceeevvvveveeeeeeieincnnnnen, 227
Load the Program Without Debugging......cccccceveeeviiicinrveeeenieeiinnns 227
Hardware Initialization Code ........oooiriiiiiiniieeeeeceeeee e 227
Managing the Debug Configurations ........cccceeeciiiiiieei e, 228
Generic BiNary Path.........oooiiiiiiiiic et 229

vii|Page



Table of Contents

Debug Launch Configuration Settings File .........cccoevvieeicciiee e 230
Customize the Debug Perspective.......cccocuveiiiiciieeiciiiiee e 232
[DL=] o T = {1 o V- S PSPPSR 233

Terminate, Rebuild and Re-1aUNCh ... 234

DiSasSEMDBIY VIEBW .....uieiiiiiiieiiiee ettt ettt e s aee e s e e s e 234

BreakpPOiNts cooeviiiieiiie et 235

Conditional Breakpoint .......cccceeeevcciiieiiee e, 236

EX T ESSIONS ..ceiiiieeeeiettte et ettt e e et e et e e sttt e e e e e s s abrree e e e e e e e eanrrraees 237

LIVE EXPIrESSIONS e s s 238

LOCAl Variables ......oouieiieieeieeee e e 239

Fill Memory with a Byte Pattern .......cccecuviieiciiieecceee e 241

S RS ettt 241

e T L AN 1Y 72 PSR 245

Fault ANQlYzZer VIEW.....ccocuiiieiciiiee ettt eaaee e 246
TerMINAl VIEW ..coueiiiiiiiieieeeee ettt s e 247
Segger Real Time Terminal .......cooovvveeeiviiiee e 249
Attach to Running Target Using SEGGER Probe........ccccevvvveeeeeeeeccnnnnnen. 251
StOPPING the DEDUGEET ....cccce ittt 254
Upgrading the GDB SEIVET .....cceeeeeieeciieeeeee et ee e eeerrereee e e e e e 256
Configure Segger’'s GDB SEIVET ......ccooecceiiveeeeee e eeerreeeee e 257

Change FIash CaChing.......cccuuiiiieiiiie ettt 258

] o] [ o= T PR 258

Settings Command Lin@ Option .......coevciieeiiiiieieeiiree e 259
Debugging Code in RAM ........ooiiii it e e e e e e e e e e 260
Debugging Two Targets at the Same Time.......ccccoceeveeeeeeecciiiieeeee e, 261

First Alternative - Local GDB-server Using GUI Options.........ccccceeeeeiveeennnnee. 261

Second Alternative - Remote GDB-server Using Command-line

L@ T o} o Y o 1P 262

Section 3. Build Analyzer .......ccciiremiiiiiniiiiiicrecrre e, 263
Introduction to Build ANGIYZEr ......ccccvvvvveeieeiieceeeeee e 264

vii|Page



Table of Contents

USIiNg BUild ANAIYZET .....evieeeiiiiie e 265
MEMOIY REEIONS .. s s 265
MEMOIY DETAIlS ... e e e 266

Size INfOrmMation ........cooieiieiii e 267
o] 41 = S 269
Search and Filter .......oooviiiiiiiiiii e 270
Calculate SUM Of SiZe ....coueiiiiiieieeee e 271
Display Size Information in Byte Format .........ccccceeeeviiieeciciineeens 271
(@100 ) - [0 [o I 2= 1) o TS SU 273
Section 4. Static Stack Analyzer......ccceeecireiireiienccrennerennnenn. 274

Introduction to Static Stack Analyzer........cccovcieeieeiiiee e 275

Using Static Stack ANalyzer........oooviiiiiiiieecee e 276
Enable Stack Usage INformation ........cccecuveeeiiiiieiiniiiee e 276
Basic Column INformation.........cooueeeiiienieiiiiceieceeee e 277

FUNCEION COIUMN Lo 277
Depth ColumN .. 278
Max COSt COIUMN . 278
Local Cost COlUMN .....eiiiiiiiiiiceeecceee e 278
TYPE COIUMN o e e 278
INFO COlUMN ... 278
LISTTAD oo e 279
(071 €T -To] o T -1 o Ut 280
USING SEArCh Field ......ooiiiiieee e 281
COPY AN PASTE...uiiiiiiciieee ettt ettt e e et e e e st e e e e sbrae e e saraeeeeans 282
Section 5. Serial Wire Viewer Tracing.......cccceeevvenrcrrennncrnnnn. 284

Using Serial Wire VieWer TraCing ....ccccveeeeeeeeieiiciinreeeeeeeeeeeeinrnereeeeeeeennnns 285
Serial Wire DEDUE (SWD) ...ttt e e et 285
Serial Wire OULPUL (SWO) c..eeeiiieecieeeeeee et e 285
Serial Wire VIEWET (SWV) ..ottt ettt st searee s 285



Table of Contents

Instrumentation Trace Macrocell (ITM) ......ouiiiiieecieeeeeeeeeeeeeee e 286
STArting SWV TraCing .....ueeeee e 287
THE SWV VIBWS ...ttt 294

The TIMeling Graphs .......vvei i 296

Statistical Profiling.......ccueieiiciiee e 296

EXCEPLION TraCiNg ..cueeieiiiiiieiiiieeee ettt et e e e e e e e e e e ree e 298

(o] o1 A o] n [ DL | - N 298
EXCePtion STatiStiCS ..uvuvuuriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 299

Printf() Redirection over ITM .......cccieiiiiiee e 302
Change the Trace BUffer Size .......ooocveiiiviiiie i 303
CommOoN SWV Problems .......coouiiiiiiiiieeieeeeeeeeeeeee e 304
Section 6. MTB Tracing (Cortex-MO+)......ccccceeerreeenncerreennnnnn. 305
INtroduction T0 MTB ......coiiiiiiiiiiiieee e e 306
CoNFIGUIE IMTB..cc ettt e e e e e e e e e aaa e e e e enaaeeeenns 307
(UL Lo ¥ =0 Y/ I = TP 309
Analyzing MTB Information........ccccuvveeeeei e 310
COPY the IMTB LOE .eeiieiiiiiiciiiee ettt ettt ettt e et e e st e e e satae e s snraeaeeaes 312
Section 7. Instruction TracCing......cccceeveeiirencirnecreenciencrenncnanns 313
[ R { g0 o dTe] o T I = ol 1 = S 314
Cortex-M7 and ETIMIVA ....ccuviiieieeeeeeeeee et 314
ENable Trace. ... 315
Writing a Trace Port Configuration File ........ccccoeeeviiivveeieeiieiinnnnee, 316

Configuring the Tracing SESSION .......cccvveieiiciiee ettt etaee e 318

ETM Trace Port Configuration File Reference........ccocceeecveeeeccieeececciiee e, 319

Vo o I I - 1ol I g T~ LT SR 319

Add Trace Trigger in the Editor........cccccviiieeeiiie e, 321

MaNagIiNg TracCe Tri G OIS . eieeririrircserere s s 321

Start Trace RECOIAING......veiiiuiiieieiieie ettt e e e s aaee s 322

ANAIYZING the TraCe ..coueeeiiieeciee e 322



Table of Contents

D11 o] VA @] o o] 13U SUUPPROUPP 324
Search the Trac@ LOog .......ccooovviiiiiiiiiie e 324
EXPOrting @ Trace LOZ ... s 325
Section 8. RTOS-Aware Debugging..........cccevvvvveenniiiiinninnnnes 326
RTOS Kernel Awareness DEDUEEING ......ccuveveerciieeeiiiiiie e eeeee e 327
SEEEEr €MDOS .o e e e e e e 328
R UITEMENTES .. s 328
FINAING the VIEBWS ...ttt e 328
System INformMation......c.eie i 329
TASK LISt eueteeeiiieeiee ettt st e sbe e are s 330

B L0 1= PP P SR OTOPPP 331
RESOUICE SEMAPNOIES......uiiieeiieee ettt e e e e e 332
MAITDOXES ..ttt s 333
HCC Embedded eTaskSYNC ......ueiiieiiieeeeiieeeecieee e e 335
R UITEMENTES ... s s 335
FINAING the VIEW ...ttt 335
TASK LIST e.ureenreeieerieeite ettt s 336
FreeRTOS and OPeNRTOS......ooiieiie ettt e e et e e e e e e 337
R UITEMENTES ... e e nan 337
FINAING the VIEWS ...ttt et et 337
TASK LIST 1.uteeuteeteerite ettt ettt ettt b e st sttt e sbe e sae e saee e 338
QUEUES ..ottt 340
SEMAPNOTIES ...ttt e e e e e e e bbb e e e e e e e e aarraae s 341
TIMIBIS ittt 342
QUAAIOS RTXC c.ueieeiiiee sttt ettt e e s e sane e s e e 344
REQUITEMENTES ... e 344
FINAING the VIEWS ..ottt e e 344
Kernel INformation ... e 345
Tasks (Task List and Stack INFO) ....cccvvverieiiieiiiiieec e e 345
Task List 1ab....eeeeeiiiiee e 346



Table of Contents

StAck INFO tab .o 347
ALBIINS Lottt e b e e 348
COUNTRIS it 349
EVENT SOUICES ..ttt 349
EXCEPLION BACKLIACE . eeiiiiiiieieeeee ettt 350
EXCEPTIONS ettt e e et e e e e e e e e 351
MAITDOXES ...ttt 352
IMIUEEXES ...ttt e 353
PartitioNS ...coeiiiiei e 354
P IS s 355
QUEBUES ..ottt et e e s e e e 356
Y1001 o] o1 £ T PSR 357

EXpress LOgIC ThreadX .....ccoovcuiiiiiieiiee ettt 359
R UITEMENTES ... s aan 359
FINAING the VIEWS ...ttt ettt 359
TRIEA LiSt.cueeiiiiieeiie ettt ettt ettt s e st e s be e e sabeeeneees 360
Y100 1= o] 1 o1 £ XSSP 361
MUEEXES...eviiiiiiiii ittt 362
MESSQAZE QUEUES ... e s e e anan 363
EVENT FIQES ettt ettt e et e e e e ee e e e 364
THMBIS et 365
MemOry BlOCK POOIS.........uviiiiiieecccee et e 365
MeEMOrY BYLE POOIS....ccociiieeectee ettt 366

TOPPERS/ASP ...ttt ettt et aee e rae e ae e e e ebeennnas 368
REQUITEMENTS ..ottt e e e e s s sabee e e e e e s e ssabrnaees 368
FINAING the VIEWS ..ot e 368
TASKS et as 369

Static Information Tab .......coovieiiii 369

Current Status Tab ..cooeeiiii 370
DATAQUEBUES . s 371

xii|Page



Table of Contents

Static Information Tab .....ccooeiiiiiiiiie 371
CUrrent Status Tab cooccveeee i 372
YT A o P LR 373
Static Information Tab ..o 373
CUrrent Status Tab coocveiee i 374
MAITDOXES ettt et e s s e st e et e e sbe e e sareesanas 374
Static Information Tab .....ccceeviiiiiii 375
Current Status Tab coooueeeeeiciiie e 375
MEMOIY POOIS ...eiiiiiiie ettt ettt e e ree e s sree e e s abee e e e sabee e e ennees 376
Static Information Tab ... 376
CUrrent Status Tab coocueeeei i 377
(@Yol 1ol o - g T | 1= U PURPRNE 378
Static Information Tab ......cooeiiiiiiiiie 378
CUrrent Status Tab cooccveeee e 379

L T g 1 5 o T | L= PSP 379
Static Information Tab ......cooeciiiiiiiiie 380
Current Status Tab ..coceeveei 380
Prioritized DataqUEUES..........uuiiiiieie ettt e e e e e e e e e e e e snraaae s 381
Static Information Tab .....ccooiiiiiii 381
CUrrent Status Tab coooeeiee i 382
SYSTEM STATUS ..t 383
Interrupt Line Configuration .........cccueeeeiiiiie i 383
Interrupt Handler Static Information ........cccceeeeeeeciiiieeee e, 384
CPU Exception Handler Static Information ...........ccceecvveeeeiiiieecciieec e 385
MECEIUM UC/OSL.eveeieeeeeeeeeteeeee ettt 387
R QUITEMENTES ... e 387
FINAING the VIEWS ..ottt e e 387
System INfOrmMation......c.ueiiieiiie e 388
TASK LISt euereieiieeniee ettt ettt et st s ba e sabe e e nane s 390

xiii | Page



Table of Contents

Y10 F=T o] 1 o] £ TSR 391
IMIUEEXES. ..ottt e 392
MESSAZE QUEBUES ....eeeieiieeeeeeiiirteee e e e e et tee e e e e e s sabbteteeeeessssanbeeeeeeeeessnnsnaeeas 393
EVENT FIAES oottt ettt et e 394

B L0 1= PSPPSR TSPPRO 395
MemMOry Partitions ......coociiiiiiiiiiiiiiiicrt e 396
Section 9. Source Code ReView ..........ccceeirrrrrnnnneeiiiiiinninnnnes 398
Introduction to COde REVIEWS .........ueeeiiiiiiieeeiiieee e 399
Planning a Review — Review ID Creation........ccccceeeeceeeeieciieeecsciiee e 401
Creating @ REVIEW ID .....cciiiiiiiiiiiiieeieeeeeeeeeeeeeee e ee e ee e e eeeeeseseaeseeseeseaessaennes 402
Tailoring a Review ID Template.......ccceeeeciiieeeciiiec e e 407
Conducting a Source Code REVIEW .......cccccuueieiiiiieeeiiiieeeeeeieeeeeeieee e 409
INAIVIdUAI PRASE ..ot s 412
TEAM PRASE .eeieiiectte ettt ettt s aae s 414
REWOIK PRaSE......eiiiieiiiieee ettt st 416
Additional SETEINGS ..eeovuveeeiiiiiee e 417
Section 10. Revision History.....cc.cccceereeiiencirecieencieencnencnnen. 419
=Y T o] ol o 115 o] oV 420

xiv|Page



List of Figures

Figures

Figure 1 - Workspaces and Projects......cccccceeeeeieieccciiieeeee e sceivnneee e e e e 34
Figure 2 — Editing PerspeCtiVe ......cccccuveeeiriiiiee ittt seee e 35
Figure 3 - SWitCh Perspective .......couccveeiiiciiiiiiciee e 36
Figure 4 - SWItch Perspective ......ceeeee et e 36
Figure 5 — Toolbar Buttons for Perspectives and Views ..........ccccccveeeeennnen.. 36
Figure 6 - View Menu toolbar button ........ccccceevieiiiiiee e, 37
Figure 7 - Show View Dialog BOX.....ccceeeiveiiiiiiniiiee e eeee e 38
Figure 8 — Toolbar Buttons for Perspectives and Views .........cccccveeeernneenn. 38
Figure 9 - Workspace LaunNCher......cccuuiiiieciiiie et 39
Figure 10 - Information CeNter .......cccveeeeeciiiee e 40
Figure 11 — Information Center Menu Command ........cccccoevvecviiieeeeeee e 41
Figure 12 — Information Center Toolbar Button (A)......cccceeevveeiviiieeeeinnenn. 41
Figure 13 — Startup Preferences......cueeeeecieeee et 42
Figure 14 — Project Creation BUTtONS..........uuveiiiiiiiiiiiiieiiieiiiiieees 43
Figure 15 - Starting the Project Wizard.......cccccceeieeiiiiieeeei e 43
Figure 16 - C Project Configuration .........ccccueeeieciiieicciieee e, 44
Figure 17 - C Project Configuration ......ccccccveveieiiieeicniieee e 45
Figure 18 - TrueSTUDIO Hardware Configuration.........ccccoeccuvvevviiveeeennnenn. 46
Figure 19 - TrueSTUDIO Project Wizard Using Search Field............c............ 47
Figure 20 — TrueSTUDIO Filter Board/Microcontroller...........ccceeeeveeeennenn. 48
Figure 21 - TrueSTUDIO Hardware Configuration.........ccccccevvecciivieenennnnnnes 49
Figure 22 - TrueSTUDIO Software Configuration .........cccccceevvecciiiieeneen e, 50
Figure 23 - TrueSTUDIO Debugger Configuration........ccccceeeeeeccivveeeeeeeeeennnns 51
Figure 24 - Select Configurations .........cccvvvveeeeeeeeieiiciireeeee et e e e 52
Figure 25 - Project EXplorer VIEW......cocueiiiiiee ettt 53
Figure 26 — EAItOr VIEW ...ttt e e e eeattnn e e e e e 53
Figure 27 — Project Creation BUttONS..........uuuviviviiiiiviiiiiiinieiieeieiiieeneeneennnennn. 54
igure 28 — Atollic TFUESTORE........uvveeeeee et e e 54
Figure 29 — Selection of Existing Project File ........cccovvveeeeeiieinciiirieeeeeee e, 55
Figure 30 — Selection of Static Library Project .......cccovvveeeeeieeieciivneeeeneeeeennn, 56
Figure 31 — Examples of options to be used with objcopy .cceeevveveeennnenn. 58
Figure 32 — Create a Makefile Project from existing code........ccoovveeveeeennnne. 58
Figure 33 — Locate the code and select <none> ........ccccceeeiievcciiiieee e, 59
Figure 34 — Edit the PATH variable........cccoveeeeiiiiiccceeeee e 59


file:///G:/Develop/V9.1.0/Doc/Atollic_TrueSTUDIO_for_ARM_User_Guide.docx%23_Toc523156153

List of Figures

Figure 35 - Import Projects (EWARM).......ccceeieieeeriieeeciee e ecieeesvee e 62
Figure 36 - Import Projects from Folder or Archive (EWARM) .................... 63
Figure 37 - Import Projects from File System (EWARM).........cccceevvvreecnnnenn. 64
Figure 38 - Display Installed Project Configurators (EWARM)..................... 64
Figure 39 - Import Several Projects from File System (EWARM)................. 65
Figure 40 - EWARM CMSIS OPtioN.......uuueeeieiiiiiiiiiiiieeiie e 69
Figure 41 - TrueSTUDIO compiler include paths........ccccceveviieeiniiiieee e, 69
Figure 42 - TrueSTUDIO linker script file option ........cccceeeeiveeiecieeeccen. 70
Figure 43 - Edit Debug Configuration..........ccccoecvieeeeiiiiee e, 73
Figure 44 - Selecting Debug Probe ..., 73
Figure 45 — IMpPOrt ProjeCtS.. .. e ittt 76
Figure 46 — Import Projects from Folder or Archive .......cccccceevviiveeeeinnnenn. 77
Figure 47 — Import Projects from File System........cccovveveiiiiicciiiieeee e, 78
Figure 48 — Display Installed Project Configurators.........cccoovveevcvveeeecnnnnenn. 78
Figure 49 — Project Converter Conversion Information..........ccccccveeeeeinne. 79
Figure 50 — Project Imported Information........ccccceeeviiieiniiieee e, 79
Figure 51 — Import Several Projects from File System ........cccccevvvvveeeiinnennn. 80
Figure 52 — Project Converter Information.......cccccceevcveieiviciiee e, 80
Figure 53 — Project Imported Information........ccccceeeviiieieciiiee e, 81
Figure 54 — Edit Debugger Configuration.........cccoeeeeviiieeeiiiiiccceeee e, 82
Figure 55 — Build Settings Toolbar BUtton .........ccccccevvveeeeeieeicciiirieeee e 84
Figure 56 — Build Settings Menu Selection.........ccoccvvvveeeeeieeiccciiireeeee e, 84
Figure 57 - Project Properties Dialog BOX .....c.cceeeeeicurrieeeeeieeiecireeeee e 85
Figure 58 — Tool Settings, Miscellaneous Options .......ccccceeeeeecciiiiieeeeee e, 86
Figure 59 — Target Settings Dialog BOX......ccccceeeeeieeiciiiiiieeee et 87
Figure 60 — Select Affected Build Configuration .........cccccceeivieciiiiieniennne, 88
Figure 61 — Change active Build Configuration........cccccceveeieeivciiiveeeeneee e, 90
Figure 62 — SoUICE FOIEIS .....uuvvieiieie ettt e e e 91
Figure 63 —Source Location Tab ......coooeciiiiiee i, 91
Figure 64 — Folder Selection Tab.......ccccccoiiiiieeii e 92
Figure 65 — New Source FOIdEr ...t 92
Figure 66 — INClude @ LiBrary ... ettt 93
Figure 67 — Add the Library to the Include Paths.........cccccecevvveiireeennieeinnnn, 94
Figure 68 — Compiler SETHiNGS ....vvvieiiieeeceeee e 95
Figure 69 — Finding the C/C++ Manual in Information Center..................... 96
Figure 70 — Compiler Optimization Settings for a Project .........ccccceeeeenn. 97
Figure 71 — Compiler Optimization Settings for a File ........ccoeevvvvvveeiieiinnns 98

xvi|Page



List of Figures

Figure 72 — Linker LTO Settings for a Project.......ccccoecveeeevicieeeiniiieee e, 99
Figure 73 — Linker LTO Settings for a Project.......cccccevuveeeiriieeeienciieee e, 100
Figure 74 — Build Settings Toolbar BUtton ..........ccccovvivveeeiii e 100
Figure 75 —Tool Chain Version tab ......cccccuvveieeiieicceeee e 101
Figure 76 — Manage the Build Configurations.........cccccccceevviiiieeecciieeeenee, 102
Figure 77 — Create New Configuration.........cccceecveeeiniiieeiiniiieee e 103
Figure 78 — Old Tool Chain Version for the New Build Configuration ....... 103
Figure 79 — Output Format Selection........ccccccevieieciiiiiiee e 104
Figure 80 - Build Toolbar BUtton .........cccvviieeieei e 106
Figure 81 — Parallel BUild...........coeeviiiieeeeee e 107
Figure 82 — BUild ON SQVE ....ccoceiiiiicciiiie ettt 108
Figure 83 — Rebuild Toolbar Button ..........ccceeeeviiiiiiniiieee e 108
Figure 84 — Rebuild Active Configuration Menu Selection ....................... 109
Figure 85 — BUild All ProjeCtS.....uuveieii it e e e 109
Figure 86 — Build All Build Configurations.........ccccceeeeiiieiicciieee e 110
Figure 87 — Open the Properties VIEW .......ccccceevvieeeiviiiee e 113
Figure 88 — Open the Properties VIEW .......ccccceevvieeeeviiiee e 114
Figure 89 — Build Settings Toolbar Button ..........ccceceevrieiinieeniieeniiee e, 115
Figure 90 — Generate —list Fil@S.....ccciiveiiiiieiee e 116
Figure 91 — Enable the Build Automatically Menu ltem .........cccvveeeeeennnes 117
Figure 92 — Build Selected File(S) .......cooevrrreeieeieeiicirieeeee e eerreeee e 118
Figure 93 — GNU Linker manual link........cccceeveeeeiiiiiiiieeeeeeee e 119
Figure 94 — Set Project REferencCes ......cccvvveeeeeieeicciirieeeeee e eeeccreeeee e 120
Figure 95 — Set Project References ......cccvvveeeee i it 121
Figure 96 — Enable Dead Code Removal .....ccoeeiieiciiiiiiieee e 122
Figure 97 — Do Not Use Standard Start Files........cccocvvvveeeieiccciiiiieeee e 123
Figure 98 — Linker Page Size Allocation for malloc() ......eeeeeveecvvveeeereeennnnnns 124
Figure 99 — Add Additional Object FileS......cccccccevveiivieeeeeiee e 125
Figure 100 — Add File With a List of Object Files......cccccceeeeeiecciiiiieeeeeeees 126
Figure 101 — Automatically Generate a New Linker Script......cccccceeeeennnes 131
Figure 102 — Select New, Other.......cooiiiieiie e 132
Figure 103 — Select NeW, Other........coooviieeiii e 132
Figure 104 — Enter the name of the Script......cccovvevirieriee e 133
Figure 105 — Manage WOrkSpaces .......cccuueeeeeeeieicciiiiieeee e eeecirivee e e e e e 140
Figure 106 — Display Java Heap Space Status........ccccceveeeeeeiccciiiieeeeeee e, 141
Figure 107 — Workspace Unavailable.........ccccceiiiiciiiiieeie e 142
Figure 108 — Editor with text zoomed iN........ccccovvevvieriee e 144

xvii | Page



List of Figures

Figure 109 — FOIdINg Markers.......ccoucuviiiiniiieeieiiieeeesiiee e esieee e e s e 145
Figure 110 —Mark @ COlUMN......cuiiiiiiiie e 146
Figure 111 — Add text to all rOWS ...cceeeeeeiiieeeee e 146
Figure 112 — Select a block of text ........ccovviiieeeiiiiieecee e, 147
Figure 113 — Find all ShOrtCUtS.....cccoiieiiiiieeeee e 147
Figure 114 — The Indexer Picks up the Documentation for a Function ..... 148
Figure 115 — Workspace Indexer Settings.......ccocvveeeeviiieeiiriiieeeesiieeee e 149
Figure 116 — Project Indexer Settings .......cccceeeeeicccivieeeee e 150
Figure 117 — Scanner Discovery SEttiNGS ........vvvvvvrvrviviviviiiiieriieieinieienninnn. 151
Figure 118 — Preprocessor Include Paths, Macros etc.........ccccvvvveeeeeeennnes 152
Figure 119 — Add or remove include path ........ccccceeviieiiiiiiiiec e, 153
Figure 120 — INCIUAE BrOWSEN ......ceieeiieieeceiiiee e ecieeee e eiree et e e 154
Figure 121 — Create Linked File .....ccoo i 155
Figure 122 — Create Linked File ......coo i 156
Figure 123 — BUild TOOIS ......cueeiieieee e 158
Figure 124 — Disassemble file(s) without data.......ccccccvevivviiieeienciieneeee, 159
Figure 125 — List symbols With Size ......ccccecouveeiiiiiiiiiiee e 159
Figure 126 — NeW, Other... .ot 160
Figure 127 — Select Minimal System Calls Implementation...................... 161
Figure 128 — Select Location and Heap Implementation............cccccee.... 161
Figure 129 — Add —fPIE for Assembler and C Compiler......ccccccevvvveereeeeennns 163
Figure 130 — Use —fPIE fOr LINKEI .......ccccvvrieeiee et cerreeee e e 164
Figure 131 — Remove the monitor reset command..........ccecevevvvveereeeennnnns 165
Figure 132 — CMSIS Packs Preferences .....ccccceeeeecciiiiveeee e 167
Figure 133 — Open CMSIS Pack Manager Perspective ........cccccvvvveeeeeennnnes 168
Figure 134 — Packs VieW EMPLY....ccooi i 168
Figure 135 — Packs View Toolbar........ccccovvveeiie e 169
Figure 136 — Refresh all PacksS.........oooviiiiieeiiii e 169
Figure 137 — Read error during refreshing packs.......cccccceeeieciiiveencnnnnnees 169
Figure 138 — Packs View Updated.........ccouveeeeeiieicciieeeee e eecrveee e 170
Figure 139 — Devices Software Pack .......cccccveeiieicciiiieiee e 171
Figure 140 — Search STM32 Devices Software PacK..........ccceeeeuvvvveerieennnnnns 172
Figure 141 — Boards Software Pack.........cccceeeeeieeiicinrieeieeeee e 173
Figure 142 — Open Installed CMSIS Packs VieW .......cccceeeeeeiicccciiiiieeceeeee, 174
Figure 143 — INStall PACKS ........uvviieiiieieiieeee et e e 175
Figure 144 — Installing PacK.......coeeiiiiieeieeeee e 175
Figure 145 — Installed PacK........ceeeiieeieiiciiiieeeee et cerreeee e 176

xviii | Page



List of Figures

Figure 146 — Installed CMSIS-Packs........ccocueeeiiiiriieiiniiiiee e 176
Figure 147 — Create CMSIS C/C++ Project....cccccveeeeecieeiieeieeeieesieesve e 177
Figure 148 — Create CMSIS C/C++ Project (main) ...ccceeeveeeeveeecvee e, 178
Figure 149 — Create CMSIS C/C++ Project (device) .....cooveeeveeeeveeecreeeennen. 179
Figure 150 — Create CMSIS C/C++ Project (configurations) ..........cccueeeneee. 179
Figure 151 — Configure CMSIS C/C++ Project......ccceevreeieeeciieiieecieesreeneens 180
Figure 152 — Configure CMSIS C/C++ Project with Startup file.................. 181
Figure 153 — Configure CMSIS C/C++ Project with CMSIS CORE files ........ 182
Figure 154 — Build CMSIS C/CH++ Project ...cccueeeeveeecieeeceee e 183
Figure 155 — Setup CMSIS C/C++ Project Linker Script File.......c.ccccveeeneee. 184
Figure 156 — Disable Startup File from CMSIS C/C++ Project ........c...c....... 185
Figure 157 — Debug CMSIS C/C++ Project Configurations ..........ccccccveeuee. 186
Figure 158 — Debug CMSIS RTE C/C++ Project .......ccceeeveeecveeecvee e, 187
Figure 159 — Select Eclipse Marketplace......cccccoeveciiiiiieeeiie e 188
Figure 160 — Install Using Eclipse Marketplace.......ccccccceeeeeiecciiieeeneeeeenes 189
Figure 161 — Select Install New Software........ccccceeeevviveeiiniiieee e 189
Figure 162 — Enter Download Site and Select Plugins ........ccccceeevvvveeennnnee. 190
Figure 163 — Accept License Agreements ..........uuueevereremereremmrereeereeeeenneenenes 191
Figure 164 — The Plugins are Installed ........ccccceeeieiiiiiieee e 192
Figure 165 — Uninstalling PIUGINS .......ccueviiiieeie e 192
Figure 166 — ST-LINK _CLLEXE c.uuuueeeiieieeeeeieceee et e e e eeeens 194
Figure 167 — ST-LINK _CLLEXE c.uuuuieeiiiieeeeeiceee et e e e eeeens 195
Figure 168 — Convert the Build Output to Intel HeX ......cccovvverreveeneeennnns 196
Figure 169 — Modify the Debug Configuration ..........cccccceeviiiiiiiiieneennnnes 197
Figure 170 — Create a Launch Group.......ccccceeeeeieicciiieeiee e 198
Figure 171 — Edit @ Launch GroUp .....cccccvvviiieiee e e e 198
Figure 172 — Select Launch Mode: debug.........ccoccevvveveeeieeiiciiineeeeeeee e 199
Figure 173 — Select Launch Mode: debug.........ccoccovvveeeeeieeiiciiinireeeeee e 200
Figure 174 — Debug HiStOry .......uueeiiii it 200
Figure 175 — Quick Access Search Bar.......ccccceeeeieciiiieeee e ccccieeee e e 201
Figure 176 — Enable SVN Command Group........cccccuviereeeeeeiccciiiieeeeee e 203
FIgUIre 177 — SVIN VIEWS ... oot e e e e e e e e e e e e e eenens 204
Figure 178 — Add SVN PropPerty.......coouccciiureeeieeeeeiecnreereeeeeeseccnrseeeeeeeseesnns 205
Figure 179 — Open SVN REPOSILtOries ......uvvvivrviviririiiiiiiiieiieniniinsrernennnnennnn. 207
Figure 180 — New Repository BUTTON ..........uvvvvviviiiiiiiiiiiiiiiieiiiiieinenenesenennn 207
Figure 181 — Create Repository Dialog......ccccceeeeeecciiiiiieeee e 208
Figure 182 —Repository Created........ccoccvvveeeieeiieiccirreeeee e cerreeee e 208

xXix | Page



List of Figures

Figure 183 —Share Project Dialog........cevvvviiiieiiiiiieeesiee e 208
Figure 184 —Projects Version Controlled .......cccccvveeiviiiieiiniiieee s 208
Figure 185 — Multiple Editors, Views and Windows used at the same time
.................................................................................................................... 211
Figure 186 — NeW WINAOW ........coiiiiiiieiiiiiiiecee e ee e e e e 211
Figure 187 — NeW WIiNOW ......c.uviiiiiiiiiii e 212
Figure 188 — Terminal......cuceiiiiiieieniiie ettt 213
Figure 189 —Terminal VIEW .......ceeeiiii oot ee e sevvene e e e e e 213
Figure 190 —Launch Terminal.......cccoooeeociiiieeee e 214
Figure 191 —Terminal OPeNed......ccceeieccciiiieeiee e e e 214
Figure 192 —Local DebUEEING .....eevveviiieeiiiee et 216
Figure 193 —Remote DebUEEING.......ccveviieiiiieieeee e 217
Figure 194 — Start Debug Session Toolbar Button ........ccccceeeccvvvvveeeeeeinnns 218
Figure 195 - Debug Configuration Dialog BoX........ccccccuvveeiviiieeecciiieeeeee, 218
Figure 196 — The Configure Debug Toolbar Button ..........ccccccvvvvveenennnnnes 219
Figure 197 - Debug Configuration, Debugger Panel for the SEGGER J-Link220
Figure 198 - Debug Configuration, Debugger Panel for the ST-Link.......... 220
Figure 199 - Debug Configuration, Startup Scripts Panel ..........ccccuveenneee. 222
Figure 200 — Debug Perspective.......ooccceviiiieiee e ceceeee e 224
Figure 201 — JTAG Scan Chain Selected........ccccceeveciiiirieeeie e 225
Figure 202 — The Configure Debug Toolbar Button ..........ccoeeeevvvveeeeeennnnns 228
Figure 203 — The target ELF-file in Debug Session Configuration.............. 229
Figure 204 — Using variables in the path.........ccccoveiiiiiieiiiiciieeeeee 230
Figure 205 — Debug configuration as shared file .......cccccceevieciiiieenennnes 231
Figure 206 — Customize Perspective Dialog BOX ......cccceveeeeeiecciiiieieeeeeeenes 232
Figure 207 - RUN IMENU . ...uuuiiiiiiieiiiiieieieieiereierniererrieerreierrrmr.... 233
Figure 208 - Run Control Command Toolbar ........ccccveeeeeeeeiiciiiireeeeeeee e 233
Figure 209 — Terminate, Rebuild and Re-launch Toolbar Button .............. 234
Figure 210 — Instruction Stepping BUTTON ...........vvvviviviiiiiiiiiiiiiiiiiiiiaens 234
Figure 211 — Disassembly VIEW .......coocciiiiiiiie e 235
Figure 212 - Toggle Breakpoint Context Menu.........cccceeeeeeiecciiiiieeeeeeeeenes 235
Figure 213 — Breakpoints VIEW .......ccooivciriieeieeeeeiicireeeeee e eeenrreeeeeeeeeenens 235
Figure 214 — Breakpoints Properties.......ccccccvveeeeiecinrrereeeeeeeeecireeeeeeeeeeeans 236
Figure 215 — Conditional Breakpoint ........ccccceiieicciiiiiiee e 237
Figure 216 — EXPressions VIEW ........uuuuuuiuiuiiiiiuiiiiiiiiireriirermeninmern.. 237
Figure 217 — Drag and Drop of Variable to the Expressions View ............. 238
Figure 218 — Complex EXPresSioNnS......cccovveeeeeeeeeiecinrreeeeeeeeeeecnrreeeeeeeeeeenans 238



List of Figures

Figure 219 — Live EXPressions VIEW..........uuuueueieieieieiiieieiiiieeieiiieeeeeeieeeaeees 239
Figure 220 — Live Expressions View Number Format..........ccccoeveeriieennnen. 239
Figure 221 —Variables VIEW .......ceeiii it eevenee e e 240
Figure 222 — Variables View — change Number format ............ccccuveenneee 240
Figure 223 - The Memory Fill Toolbar Button..........ccccceeeeeiecciiiieeeeeeeees 241
Figure 224 - The Memory Fill dialog......ccoocuveeiiiiiiiiiniiiee e 241
Figure 225 - SFRs Menu Command .......ccoocuieeeiriieeeeniiieeeesieeeeesneee e 242
FIBUIE 226 - SFRS VIEW ...uivviiiiiiiiiiiieieiuieieierereiuiererererrrsrenersrenenenener.. 243
Figure 227 - SFRS Filter Clear......uu e 243
Figure 228 — SFR View BULTONS .......uvviiiiiiiiiiiiiiiiiiiiiiiiiiiieivveevvvevvvvevenenenns 244
Figure 229 — CMSIS-SVD Settings Properties Panel .........ccccceeeevciiveeennnnee. 244
Figure 230 — Fault Analyzer View with STKERR.........ccccceiiriiieeiiriiieee e 247
Figure 231 — Terminal VIEW.......coeei e eevreee e 248
Figure 232 — Terminal TooIbars.........ccoccuviiieiee e 248
Figure 233 — Terminal Settings.......ccovveeciiiiieiee e 248
Figure 234 — Terminal SettingsS......ccccviiiiieiiiee e 250
Figure 235 — Modify Startup SCript ......cooveeiieeiiiiiee e 252
Figure 236 - The Terminate Menu Command........ccccccueeeiriiieeeeriieeeeennne 254
Figure 237 - C/C++ Editing Perspective .......ccceevveeeeieecciee e 255
Figure 238 — Changing the Path to the GDB Server ......ccccccoeeccvvvveeeeeeeenns 256
Figure 239 —GDB Server Control Panel — General Tab.......ccccceevvveereeeennnns 257
Figure 240 —GDB Server Control Panel — Settings tab ........cccoevvvveeeiennnnnan. 258
Figure 241 — Debug Configuration — Connect to Remote GDB Server....... 259
Figure 242 — BUild ANQIYZEr......ueeeeiiee e 265
Figure 243 — Memory Regions Tab .....cccccveieeieeiieicciieeeee e 266
Figure 244 — Memory Details Tab ......ccccvviiieiie e 267
Figure 245 — Memory Details SOrted ........ccccveeeeieciirreeeee e 269
Figure 246 — Memory Details Search/Filter .....cccccoveevvieeeieeeceeeeeiee e, 270
Figure 247 — Calculate SUM of Size ..., 271
Figure 248 — Show Byte CoUNt.....cccooieciiiiiieiee e 271
Figure 249 — Size Information in Byte Format .........cccceeeeeiieciiiieeneeeeees 272
Figure 250 — COPY aNd Paste.....cceeiieeieiiiiriieeieeeeeiccinreeeeee e eenrreeeee e e e e e 273
Figure 251 — Static Stack Analyzer List Tab .......cooocvvvieeeeeieiiiiciieeeeeeee e 275
Figure 252 — Static Stack Analyzer Call Graph Tab.....cccccccoeiiciiiiiinninnnie, 275
Figure 253 — Enable Generate per Function Stack Usage Information...... 276
Figure 254 —Function Symbols in Static Stack Analyzer..........cccccveeeeeennni. 277
FIgure 255 —LiSt b .uuveiiiiiiiiiiiieiiec et 279

xxi| Page



List of Figures

Figure 256 —Call Graph tab.......ccccovvviiiiiii e 281
Figure 257 —List tab uSing filter....cccccoviviiriiieiie e 282
Figure 258 —Call Graph tab using search........ccccooecoiiiieeeiii e 282
Figure 259 — Copy and Paste.......ccceiiieeiciiiiieiee e eevrnee e e 283
Figure 260 —Different Types of Tracing........cccceecvvveeeviiieee e 286
Figure 261 — Open Debug Configurations Toolbar Button ..............cc........ 287
Figure 262 — Change ST-Link Debug Configuration for SWV............c......... 287
Figure 263 — Change SEGGER J-Link Debug Configuration for SWV .......... 288
Figure 264 — SWV Data Trace Menu Command........ccccceeeeevvccnvvnneeeeeeeennnns 289
Figure 265 — Configure Serial Wire Viewer Button..........ccccccveeeeeiveeeeenneee. 289
Figure 266 — The Serial Wire Viewer Settings Dialog........cccccvvveevcvvveeennnnee. 290
Figure 267 — The Start/Stop Trace BUtton .........ccecveceeveerieecieseeseeie e 293
Figure 268 — Resume Debug BUutton .........ccceeeeiieiiciiiieeeeeee e 293
Figure 269 — Empty SWV Data BULTON .......evviviiiiiiiiiiiiiiiviiiiiviiiiiiaes 293
Figure 270 — Several SWV Views Displayed Simultaneously...................... 295
Figure 271 —Statistical Profiling Configuration ........cccccceevvvieeiiniiienecnee, 297
Figure 272 — Statistical Profiling VIEeW .......cceeevvviiiiiiniiiee e 297
Figure 273 — Exception Tracing Configuration .......cccccccevevvviieeicnciieeeeenee, 298
Figure 274 — Exception View, Data Tab......cccccceevicciiiiiieei e 298
Figure 275 — Exception View, Statistics Tab........ccccovivveeeiinicccciiieeeee e 299
Figure 276 — Serial Wire Viewer Preferences........ccoovveeeeeeeeieccicrneveeeeeeeennans 303
Figure 277 —MTB Trace LOZ VIEW ......ccveeiiiiciee et e e eeeens 306
Figure 278 — Configure MTB Trace Setting BUtton ..........cccoeeevvrvveeeeeeeennnns 307
Figure 279 — Configure MTB Trace VIEW.....coveeiieicciiieeeee et e e 307
Figure 280 — Configure MTB with Error Setting .......ccccveeeeeiicciiiiieneeeeees 308
Figure 281 — The Start/Stop MTB BUttON........cccceeevieeeeieeeciee e, 309
Figure 282 — Clear Buffer BUtton .......cccccvvveeiie et 309
Figure 283 — Scroll Trace View on Update Button ........cccccceeeevuvveveeneeeeennnns 309
Figure 284 —MTB Trace Log Information .........ccccccouiiiiieeeie e 311
Figure 285 —MTB Trace Buffer Wrapped .......cccooveciiiiieee e 311
Figure 286 — Enable Tracing in the Debug Configuration ...........cccccee...... 315
Figure 287 — Configuration Toolbar Button .........cccccvveveeeieeiiciiineeeeeeee e, 318
Figure 288 - Trace Configuration........ccccevvveeeieeiieiiciirieeeee e 318
Figure 289 - Trace Configuration.........ccccvvieeiie e 320
Figure 290 — Add Trace Trigger in the Eitor ........ccccvvveeeeeiiccciiieieeeeeeees 321
Figure 291 —Trace Trigger in the Editor......cccceeeeieciiiiiiee e, 321
Figure 292 —Trace Trigger in the Editor......cccceeeviieiivieeeee e 322

xxii | Page



List of Figures

Figure 293 — Record Toolbar BUttoN .......ccccuveeviiiiieiiniiiiee e 322
Figure 294 - The Trace LOE VIEW ....cccuvviviiiiiiieeeiieee st 323
Figure 295 - Trace Restarted.....ccccceeiececiiiieeiee e 323
Figure 296 — Display Options Toolbar Button ..........ccccceeeeiiecciiiieeneee s 324
Figure 297 — Search Toolbar Button .........cccceeiieicciieeeee e 324
Figure 298 — Export Toolbar BUtton.........cccuveeeeiiiieeiiniiiiee e 325
Figure 299 - Exporting the Trace LOZ ......cocvveeiirrieeiiniieeeeeieeee e 325
Figure 300 - View Top Level MENU.....ccuuviiiieieeieecciieeeee e e e e 328
Figure 301 - embOS Show View Toolbar Button.........ccccceevvvciiiveenenenenes 329
Figure 302 - embQOS System Information View ........cccccceevecveeeecciineeeenee, 329
Figure 303 - embOS System Information View (Fault Condition).............. 329
Figure 304 - embOS Task List VIEW .....ceveveciiieeiiiiiieeesiieee e 330
Figure 305 - embOS TIMers VIEW .....ccccceviiiieiee et eevvnree e 332
Figure 306 - embOS Resource Semaphores VIieW.......ccccceeeeeccevveveeeeeeeeenens 333
Figure 307 - embOS MailboXeS VIEW .....uuviieeiieiiiiiiiieeeee e e e 333
Figure 308 — eTaskSync Show View Toolbar Button.........cccccveeeevciveeeennnnee. 335
Figure 309 - eTaskSync Task List VIEW ....cccuveeeeiiieeiiniiiiee e 336
Figure 310 — FreeRTOS View Top Level Menu .......ccccccuveeeivciveeeeniieeeeenee 338
Figure 311 — FreeRTOS Show View Toolbar Button..........ccccccvvvvvererennnes 338
Figure 312 - FreeRTOS Task List VIEW .....uuvvveieeiiiiiciiieeeee et 339
Figure 313 - FreeRTOS QUEUES VIEW....cccvvuuieiiiieeeeeiiccee e eeeeeeecee e e e e eenens 340
Figure 314 - FreeRTOS Semaphores VIEW.........coovcvvvveeeeeeeeiccciinereeeeee e, 342
Figure 315 - FreeRTOS Timers VIEW ....cccuuvueceeeiiieeeeeeccee et eeeeeeens 343
Figure 316 — RTXC Show View Toolbar Button .........cccccceeeeieciiiieeneeeeees 344
Figure 317 — RTXC Kernel Information VieW ........cccocvvvieeeeeeicccciiiieeeee e 345
Figure 318 - RTXC Task List tab in Task VieW .......ccccvrimveeeiiniiciieeeeee e 346
Figure 319 — RTXC Task Stack INfo......ccccoviveeiieiieiirieeeee e 347
Figure 320 - RTXC AlGrms VIEW ....cccoeeeiiiiiieeeeeeeececinreee e eeeeenrreeeeeeeeeenans 348
Figure 321 - RTXC COUNLErs VIEW.....uuuuurviviviiiiiniririrrrinienrinreieenrererern. 349
Figure 322 - RTXC EveNnt SOUIrCes VIEW......uuvvuviviviriviriiiiirinrnininenierieeeennennn. 350
Figure 323 - RTXC Exception Backtrace View........ccccoeveeeieeicccciiieieeeeeeeees 351
Figure 324 - RTXC EXCePtions VIEW ...cccevviiiiieiie et e e 351
Figure 325 - RTXC MailboXeS VIEW .....ccccuvrvieeieeeeeiiirieeeeee e eeeireeeee e e e 352
Figure 326 - RTXC MUEEXES VIEW ....uvvvviiviviiiiiiiiiririirsiesineinrnennnrneernnn. 353
Figure 327 - RTXC Partitions VIEW ..........uuuvuuviuiiiviiiiiiiiiiiernenieeneeeeenenn. 354
Figure 328 - RTXC PipeS VIEW ....uuvuvuiviiiiiiiiiiiiiiiuieiriernirnenremrrnnnermer.. 355
Figure 329 - RTXC QUEUES VIBW ....cciiieieeiiiiceee e et e e e e eveaeee e e e e eeeens 356

xxiii | Page



List of Figures

Figure 330 - RTXC SEMapPhores VIEW ......cccuveeeeiiieeeiniiieee e sveee e 357
Figure 331 — ThreadX View Top Level MeNnU.......cccccevvvveeeiniiieeeesiiieee e 359
Figure 332 - ThreadX Show View Toolbar Button........cccccceeeeciviiienennnnnns 360
Figure 333 - ThreadX Thread List VIEW ......cceveeiiricciiiieeeee e 360
Figure 334 - ThreadX Semaphores VIEW ......ccccoovicciiieeeeee e 362
Figure 335 - ThreadX MUteXes VIEW .......ccccuveeeiriiieeiriiieee e esieee e 362
Figure 336 - ThreadX Message QUeUEs VIEW........cccevcuvveeeirivieeeeniiveeee e 363
Figure 337 - ThreadX Event FlIags VIEW .......ceevviiiicciiiieeee e 364
Figure 338 - ThreadX TImers VIEW ....ccccuvviieeieee e eenreee e e 365
Figure 339 - ThreadX Memory Block POOIS VIieW ........cceeeeeevvcciiiieeneneeenes 366
Figure 340 - ThreadX Memory Byte PoOIS VIEW ......ccccvevevrciieeeenciiieeeeee, 367
Figure 341 — TOPPERS Show View Toolbar Button.........cccceeevveeiieeennnen. 368
Figure 342 — TOPPERS Tasks Static Information Tab ..........cccccvvvveeeennnnnes 369
Figure 343 — TOPPERS Tasks Current Status Tab .......ccccceevvecciiieeeneeeeenee 370
Figure 344 — TOPPERS Dataqueues Static Information Tab.........ccc.......... 371
Figure 345 — TOPPERS Dataqueues Current Status Tab........ccccceecuvveeeenneee. 372
Figure 346 — TOPPERS Event Flags Static Information Tab.........ccccccc..e. 373
Figure 347 — TOPPERS Event Flags Current Status Tab.......cccccevvivveeeneee. 374
Figure 348 — TOPPERS Mailboxes Static Information Tab ..........cccceenne 375
Figure 349 — TOPPERS Mailboxes Current Status Tab ........cccccevvvveeeerennnes 375
Figure 350 — TOPPERS Memory Pools Static Information Tab................... 376
Figure 351 — TOPPERS Memory Pools Current Status Tab ........cccceeeeeennes 377
Figure 352 — TOPPERS Cyclic Handlers Static Information Tab.................. 378
Figure 353 — TOPPERS Cyclic Handlers Current Status Tab.........cccc........... 379
Figure 354 — TOPPERS Alarm Handlers Static Information Tab.................. 380
Figure 355 — TOPPERS Alarm Handlers Current Status Tab .........ccccee....... 380
Figure 356 — TOPPERS Prioritized Dataqueues Static Information Tab ..... 381
Figure 357 — TOPPERS Prioritized Dataqueues Current Status Tab........... 382
Figure 358 — TOPPERS System Status VIEW..........uuvivivivivinviieininiiiieneninnnnnnn, 383
Figure 359 — TOPPERS Interrupt Line Config VieW......ccccceeeeecciivivieeeeeeenns 384
Figure 360 — TOPPERS Interrupt Handler Static Info View ........ccccceeeennes 385
Figure 361 — TOPPERS Exception Handler Static Info View ........cccceeeeennne. 385
Figure 362 - View Top Level MENU.....ccccuvvieeiieiieiiirieeeeee e eeeireeeee e e e e 388
Figure 363 - Show View Toolbar BUtton ........cccceeccuiiiieieei e 388
Figure 364 - uC/OS-Ill System Information ViewW ........ccceeeeveeeeveeecreeeennen. 389
Figure 365 - UC/OS-111 Task LiSt VIEW.....c.eeeeueeeereeeeiee e e 390
Figure 366 - UC/OS-111 SEMaphores VIEW ........ccceeeeveeeeveeecveeeeree e 392

xxiv| Page



List of Figures

Figure 367 - LUC/OS-IIl MULEXES VIEW ....ccveeeeieeieeeiiecreeciee et cveesree e eneea 393
Figure 368 - UC/OS-1Il Message QUEUES VIEW.........cccuvereveeireenreeireesreeneens 394
Figure 369 - UC/OS-II1 Event FIags VIEW ......c.eeevveeevieeeciee e 395
Figure 370 - UC/OS-II1 TIMEIS VIEW ...ccccvveeerieecieeeeree e e e 395
Figure 371 - uC/OS-Ill Memory Partitions VIeW........cccccveeeeveeecveecceee e, 396
Figure 372 — Atollic TrueSTUDIO Support for the Code Review Workflow 399
Figure 373 — Project Properties Menu Selection .........cccccovvvveeeinineeeeenee, 402
Figure 374 - GUI for Creating and Managing Code Reviews...................... 402
Figure 375 - Dialog for Creating a New Review ID .........cccecvveeeeiiveeeeennnee, 403
Figure 376 - Dialog for Managing the Work Product of a Review ............. 403
Figure 377 - Add Reviewers to the ReVIEW .......cccceeveveiieeivviiiee e, 404
Figure 378 - Choose Author for the Review Session........ccccccveeeevcvveeeennnnee. 404
Figure 379 - Review Comment Parameter Options ........cccvvvvvvvvvvvvvvvvnnnnnns 405
Figure 380 - Setting Default Options for Review Parameters.................... 405
Figure 381 - Naming the Review Issue Data Folder.......cccccoeeeuvvvvieninnnnnnns 406
Figure 382 - Filter Settings for the Different Phases.......ccccccccevveeriieennen. 406
Figure 383 - Editing the DEFAULT Review Template .....ccccoccveeeeviveeeennnnee. 408
Figure 384 - Code Review Selected via Open Perspective Command ....... 409
Figure 385 - The Code Review Perspective.......ccccuvvieeeeeieeiccciiiieeeee e 409
Figure 386 — The Code Review Table VIeW .......ccoccviiivieei e 410
Figure 387 — The Code Review Editor VIEW ........ccccvvveeeeeeeeiiciiinneeeeeee e, 411
Figure 388 - Individual Phase Selected in the Code Review Toolbar-......... 412
Figure 389 - Reviewer ID Selection Dialog ........ccoccvvuvveeeeeeeeiecciireeeeeeeeeeeens 412
Figure 390 - The Source Code Button & Drop-Down Menu .........ccccc......e. 413
Figure 391 - Add Code ReVIieW ISSUE... c....uureeieeeieicciiiieeee et e e e 413
Figure 392 — A Code Review Issue in the Review Editor View................... 414
Figure 393 - Review Marker Displayed on Editor Line 101..........ccccccc.n.e. 414
Figure 394 - Team Phase Toolbar Button........ccccoecevvveeieeiee i, 415
Figure 395 - Code Review Editor View Content in Team Phase................. 415
Figure 396 - Review Markers and Tooltip Information in the Editor......... 416
Figure 397 - Team Phase Toolbar Button..........cccccuviiiiieeiei e, 416
Figure 398 - Code Review Editor View Content in the Rework Phase........ 417
Figure 399 - Accessing Code Review Preference Settings ........ccccevveeeeennns 417
Figure 400 - Customize Filters Applied for All Phases.........cccccvvveeeeeennnes 418
Figure 401 - Customize Visible Code Review Table Columns .................... 418

xxv|Page



List of Tables

Tables

Table 1 — Typographic CoONVENTIONS .......ceeveeiiiicciieeeee e 30
Table 2 - EWARM vs TrueSTUDIO build options .......cccceevcvveeeeriiveneiniieeeens 68
Table 3 —Memory Regions Usage Color .......cccuiveiiriieeeeriiieeeisiieee e 266
Table 4 —Memory Details .....cceeeieeeccciiiieiee e 267
Table 5 — Static Stack Analyzer List tab ..o, 279
Table 6 — Static Stack Analyzer Call Graph tab......ccccccovviiiiieeieei 280
Table 7 — Exception Data ColumNS.......cccvveeiiiiiieeiiiiiiee e 299
Table 8 — Exception Statistics COlUMNS.......ccoccciiiieeeeeeececeee e, 301
Table 9 — MTB Trace Log View COIUMNS ......ccccuviieieiiiieeeciieee e 310
Table 10 — embQOS System Variables.......cccccooecciiiieeeii e, 330
Table 11 — embOS Task Parameters......ccccceeeeecciiiiieee e 331
Table 12 — embOS Timer Parameters ........coooceccciveeeeeee e 332
Table 13 — embOS Resource Semaphore Parameters ........ccccoecvveeeeennennn. 333
Table 14 — embOS Mailbox Parameters.......ccccuveeeevcieeeeciiieee e 334
Table 15 — eTaskSync Task Parameters.......cocccvviveeeeeiicccciiieeeee e 336
Table 16 — FreeRTOS Task Parameters.....cccooecceviireeeeeeeecciireeeee e 340
Table 17 — FreeRTOS Queue Parameters......ccuueeeeiiveeeecciieeecscieee e 341
Table 18 — FreeRTOS Semaphore Parameters ........cccveeeveveeeecrcieeeecscnneenn. 342
Table 19 — FreeRTOS Timer Parameters .......ccccvveeeeeeveeeesciieeeesieeee s 343
Table 20 — RTXC Kernel Information .......cccceeeciiiieee e, 345
Table 21 — RTXC Task List Parameters.....cccccevecciiiieeeee e 347
Table 22 = RTXC Stack INfO ...uueeeeiieeeeee e 347
Table 23 — RTXC Alarm Parameters ......cccveeeeecieeeeecieee e 348
Table 24 — RTXC Counter Parameters .......cccvecveeeeeciveee e ceieee e 349
Table 25 — RTXC Event Source Parameters.......ccccceeeeeeeeccciieeeeeee e, 350
Table 26 — RTXC Exception Backtrace Parameters .......ccccovvveveeeeeeccnnnnnee. 351
Table 27 — RTXC Exception Parameters .......occccvvvieeeeeeeeccciiieeeee e 352
Table 28 — RTXC Mailbox Parameters .......ccccoecuveeeeciieee e ceieee e 352
Table 29 — RTXC MUtex Parameters......cccueeeeecereeeeiiieeeeceeeeeeeenee e e 354
Table 30 — RTXC Partition Parameters .......cccccuveeeeiireeeecciieeeeeivee e 355
Table 31 — RTXC Pipe Parameters .....coocceeeeeeiecceiiiieee e e e 356
Table 32 — RTXC QUeUE Parameters .....ccceeeeecceiiiieee e et e e 357
Table 33 — RTXC Semaphore Parameters........cccvvvveeeeeeiecicineeeeeeeeeeeeeennne 358
Table 34 — ThreadX Thread Parameters.......ccccuveeeeecveeeecciieee e, 361

xxvi| Page



Overview

Table 35 — ThreadX Semaphore Parameters .......cccccceeeeeecciveeeeeeeeeeecccnenee, 362
Table 36 — ThreadX Mutex Parameters .......ccoccuveeeeviveeeeniiieee e 363
Table 37 — ThreadX Message Queue Parameters.......cccocccvvvveeeeeeeesecnnnnnen, 364
Table 38 — ThreadX Event Flag Parameters .......cccccceeeeeeeccieeeeeeee e 364
Table 39 — ThreadX Timer Parameters....cccccooecccivireeeeeeeecceeeeee e 365
Table 40 — ThreadX Memory Block Pool Parameters .........ccccoecvveeeennnennn. 366
Table 41 — ThreadX Memory Byte Pool Parameters........ccccceevvcvveeeennnennn. 367
Table 42 — TOPPERS Tasks Static Information .........cccccceeeieeeiiciiieeecnen. 370
Table 43 — TOPPERS Tasks Current Status ......cccccvveeeeeeieicciiieeeeee e, 371
Table 44 — TOPPERS Dataqueue Static Information .........ccccceeecvveeeennneenn. 372
Table 45 — TOPPERS Dataqueues Current Status........cceeeecvvvveeeeeeeenccnnnee. 372
Table 46 — TOPPERS Event Flags Static Information .........ccccceevevveeeicnneenn. 373
Table 47 — TOPPERS Event Flags Current Status......ccccoeeeecvvvveeeeeececcnenee, 374
Table 48 — TOPPERS Mailboxes Static Information.........ccccccvveveeiiennnnneee. 375
Table 49 — TOPPERS Mailboxes Current Status.......cccceeeeeeciveveeeeeeceecceenee, 376
Table 50 — TOPPERS Memory Pools Static Information..........cccccceennnneee. 377
Table 51 — TOPPERS Memory Pools Current Status.........ccccvveeeeeeeencnnnneee. 377
Table 52 — TOPPERS Cyclic Handlers Static Information.........ccccccceeuuuneeee. 379
Table 53 — TOPPERS Cyclic Handlers Current Status........ccccccceveeeieicnnnneee. 379
Table 54 — TOPPERS Alarm Handlers Static Information ............ccccccuuu.... 380
Table 55 — TOPPERS Alarm Handlers Current Status Information............. 381
Table 56 — TOPPERS Prioritized Dataqueue Static Information................. 382
Table 57 — TOPPERS Prioritized Dataqueues Current Status Information. 382
Table 58 — TOPPERS System Status Information ..........ccccccvvveeveeiiencnnnnnee. 383
Table 59 — TOPPERS Interrupt Line Config Information..........cccccennneeee. 384
Table 60 — TOPPERS Interrupt Handlers Static Information ...................... 385
Table 61 — TOPPERS Interrupt Handlers Static Information ...................... 386
Table 62 — UC/OS-111 System Variables.........ccccvveeveeeeeieeccieeccree e 390
Table 63 — UC/OS-11l Task Parameters.......coceevveeeeiieeecieeeeieeeereeeevee e 391
Table 64 — uC/OS-1ll Semaphore Parameters .........cccccveeeeveeecveeeeveeeeneens 392
Table 65 — UC/OS-1ll Mutexes Parameters......c.cccccueeeeiveeeeveeeeveeeeveeeeveens 393
Table 66 — uC/OS-11l Message Queue Parameters.........ccoveeeeveeeeeeeeinneens 394
Table 67 — uC/OS-11l Event Flag Parameters .......cocveeeveeeeveeeeveeceveeeeneeeens 395
Table 68 — UC/OS-1Il Timer Parameters........cccveeeiveeeeieeeeeveeeereeeeveeeenneeens 396
Table 69 — uC/OS-1lIl Memory Partitions Parameters .........cccecveeeeveeeenneenns 397
Table 70 — Atollic TrueSTUDIO Support for the Code Review Workflow... 400
Table 71 - Code Review Toolbar BUttONS........ccceeeeeviieeeeciieee e, 410

xxvii | Page



Overview

Table 72 - Code Review Table View Toolbar Button Description .............. 411
Table 73 — The Code Review Editor View Toolbar Button Description...... 412
Table 74 — ReVision HiSTOrY ......coiiiiciiiieeee e 421

xxviii | Page



Introduction

ABOUT THIS DOCUMENT

Welcome to the Atollic TrueSTUDIO® for STM32 User Guide. The purpose of this
document is to provide information on how to use Atollic TrueSTUDIO®.

INTENDED READERS

This document is primarily intended for users of Atollic TrueSTUDIO®.

m' Please note that this manual applies to users of STM32 target devices only.
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Introduction

DOCUMENT CONVENTIONS

The text in this document is formatted to ease understanding and provide clear and
structured information on the topics covered. The following typographic conventions

apply:
Style Use
Command Keyboard Command or Source Code Section.

Object Name

Cross Reference

Product Name

Name of a User Interface Object (Menu, Menu Command,
Button, Dialog Box, etc.) that appears on the computer
screen.

Cross reference within the document, or to an external
document.

Name of Atollic product.

Identifies instructions specific to the Graphical User
Interface (GUI).

Identifies instructions specific to the Command Line
Interface (CLI).

Identifies Help Tips and Hints.

Identifies a Caution.

Table 1 — Typographic Conventions
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Section 1. GETTING STARTED

This section provides information on how to begin using Atollic TrueSTUDIO® for STM32.
The following topics are covered:

e Introduction

e Preparing for Start

e Starting the Program

e Creating a New Project

e Configuring the Project

e Building the Project

e Debugging
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INTRODUCTION

Welcome to Atollic® TrueSTUDIO® for STM32. The product is available for free. Advanced
functionality which earlier required a license is now fully enabled directly after installation.

TrueSTUDIO has the following key features:
e  Built on Open Standards (Eclipse, CDT, GCC, and GDB)
e Edit, Compile & Build (No code size limitation)
e  Project Management
o STM32 MCUs and Board support
o CMSIS-Pack project support
o  Build/Memory Analyzer
o Stack Analyzer
o Bug Tracking

o Version Control

o Hard Fault Analyzer

o Live Variable Watch

o Trace (SWV, ETM, ETB, MTB)
o Statistical Profiling

o RTOS-aware Debug

o  Multi Project Debug

32| Page



Getting Started

PREPARING FOR START

Atollic TrueSTUDIO is built using the ECLIPSE™ framework, and thus inherits some
characteristics that may be unfamiliar to new users. The following sections outline
important information to users without previous experience of ECLIPSE™.

WORKSPACES & PROJECTS

As Atollic TrueSTUDIO is built using the ECLIPSE™ framework, the ECLIPSE™ project and
workspace model applies. The basic concept is outlined below:

e A workspace contains projects. Technically, a workspace is a directory containing
project directories or references to them.

e A project contains files. Technically, a project is a directory containing files that
may be organized in sub-directories.

e Asingle computer may hold several workspaces at various locations in the file
system. Each workspace may contain many projects.

e The user may switch between workspaces, but only one workspace can be active
at any one time.

e The user may access any project within the active workspace. Projects located in
another workspace cannot be accessed, unless the user switches to that
workspace.

e Switching workspace is a quick way of shifting from one set of projects to another
set of projects. It will trigger a quick restart of the product.

In practice, the project and workspace model facilitates a well-structured hierarchy of
workspaces, containing projects, containing files.
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Workspace 1 Workspace 2 Workspace 3
(C:\Joe\Workspace) (C:\Customer1) (X:\NewProjects)
Project A Project C Project E
Project B Project D Project F
7y v
Workspace Work:space ..-" Workspace
currently active currently inactive ..-" currently inactive

Atollic TrueSTUDIO®

Figure 1 - Workspaces and Projects

PERSPECTIVES & VIEWS

Atollic TrueSTUDIO is a very powerful product with a great many views, loaded with
various features. Displaying all views simultaneously would overload the user with

information that may not be relevant to the task at hand.

To overcome this problem, views can be organized in perspectives, where a perspective
contains a number of predefined views. A perspective typically handles one development

task, such as:
e (C/C++ Code Editing
e Debugging
e  Bug Database Access
e Version Control

e Code Review

As an example, the C/C++ Editing perspective displays views that relate to code editing,
such as Editor Outline and Class Browser. The Debug perspective displays views that relate
to Debugging, such as Breakpoints and CPU Registers.
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Switching from one perspective to another is a quick way to hide some views and display
others.

Atollic TrueSTUDIO comes with a number of pre-configured perspectives. Developers may
modify these, or create entirely new, at will. Atollic TrueSTUDIO is designed around a
philosophy that one perspective shall be used for one task, and that a perspective should
not contain a lot of GUI objects from other perspectives.

As the figure below outlines, the idea is that one perspective shall be used for each work
task. It is however clear that one perspective, the C/C++ editing perspective is the
“master” perspective where developers spend most time. Therefor that perspective is the
center-point of Atollic TrueSTUDIO, and developers temporarily jump to other
perspectives to do other tasks, and when completed, jump back to the editing and building
perspective again.

The C/C++ Editing perspective is also the perspective that is opened when Atollic
TrueSTUDIO is started the first time.

Version
control

Editing
Building

Figure 2 — Editing Perspective

We think it is valuable to use the editing and building perspective as the master
perspective, and all other perspectives used temporarily for other work tasks.

To switch perspective, select the Open Perspective toolbar button or use the menu
command View, Open Perspective:
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0C0-2-BC

C/C++

5 Debug

% Code Review

(1) Planning

% CV5 Repository Exploring

mm SVM Repository Exploring

o Git

&0 Team Synchronizing
Other...

Figure 3 - Switch Perspective

Alternatively, click any of the perspective buttons in the top right corner of the main
window (only the last few ones active are displayed here):

-

| (S [

s () 5 oo
2 B[ 5= outline 52 =8

8 o Bl R o %7
o fhooh

Figure 4 - Switch Perspective

ik

Figure 5 — Toolbar Buttons for Perspectives and Views

One can always return to the default C/C++ Editing and Building perspective by clicking the
Return to editor and building perspective toolbar button (D). Editing and Building is the
main activity for most C/C++ developers, hence the dedicated button.

VIEWS

When Atollic TrueSTUDIO is started for the first time, the C/C++ Editing Perspective is
activated by default. This perspective does not show all available views by default, to
reduce information overload. The same principle applies to all perspectives.
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To access additional features built into the product, open additional views. To do this,
select the View toolbar button (C) or use the menu command View:

s

Bookmarks

]

Build Analyzer
C/C++ Index
C/C++ Projects

Call Hierarchy

0 & 5 g

Console

Include Browser

Make Target

o Mavigator
H=  Qutline

[ Problem Details

ES g

Problems
Project Explorer
Properties

SFRs

Search

Task List

Tasks
Templates

Terminal

Eol T ralln R i

Type Hierarchy
Other...

Figure 6 - View Menu toolbar button

The above list of views, while comprehensive, is still not complete. This list only contains
the most common views for the work task related to the currently selected Perspective. To
access even more views, select Other... from the list. This opens the Show View dialog box.
Double click on any view to open it and access the additional features:
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a Show View

type filter text

w = OfC++ A
|mp Build Analyzer
& C/C++ Index
&) C/C++ Projects
7%= Call Hierarchy
‘= Include Browser
& Problem Details
& Type Hierarchy
(= CfC++ Packs
(= CMSIS
== Code Review
= Cvs
w (= Debug
@g Breakpoints

7{‘1;: Debug

(D Executables
4" Expressions

@ Fault Analyzer
&' Live Expressions
0 Memory

@ Memory Browser
=, Modules

85 05 Resources
{1t} Registers

SFRs

S Signals

@ Trace Control

fete Unioll

0K Cancel

Figure 7 - Show View Dialog Box

The remaining toolbar buttons related to perspectives and views are:

A D

B C
Figure 8 — Toolbar Buttons for Perspectives and Views

Information Center (A) — Displays the initial welcome screen from the first time the
product was started, after being installed. More details will follow in “Starting the
Program” below.

Perspective (B) — A shortcut that opens a perspective of the user’s choice.
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STARTING THE PROGRAM

After installing Atollic TrueSTUDIO according to Atollic TrueSTUDIO Installation Guide, start
the program by performing the following steps (applies to Microsoft® Windows® Vista®
and Windows 7®):

1.

o A W N

Open the Microsoft® Windows® Start Menu

Click on All Programs

Open the Atollic folder

Open the TrueSTUDIO for STM32 folder

Click on the Atollic TrueSTUDIO item in this folder

Wait for the program to start, and the Workspace Launcher dialog to be
displayed.

8 Eclipse Launcher X

Select a directory as workspace
Atollic TrueSTUDIO for STM32 uses the workspace directory to store its preferences and development artifacts,

Werkspace: | Chlsers\ ASW-ENAtollich TrueSTUDIONSTM32_workspace_9.0 v| I Browse...

[[]Use this as the default and do not ask again

» Recent Workspaces

OK Cancel

7.

8.

Figure 9 - Workspace Launcher

This dialog enables the user to select the name and location of the Active
Workspace. The Active Workspace is a folder that will hold all projects
currently accessible by the user. The user may open any existing project in the
workspace. Any newly created projects will be stored in the workspace.

Enter the full name (with path) of the workspace folder to be used for the
current session. Alternatively, browse to an existing workspace folder, or use
the default workspace folder. This is located within the home directory of the
current user, e.g. C:\Users\User\Atollic\TrueSTUDIO

If the appointed workspace folder does not yet exist, it will be created.

Click on the OK button
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The user must have write-access to the home directory to be able to start
Atollic TrueSTUDIO.

Atollic recommends that the Active Workspace folder is located not too
many levels below the file system root. This is to avoid exceeding the
Windows® path length character limitations. This can cause build errors if the

File

< &

Edit Source

file paths become longer than Windows can handle.

1. wait for the Information Center window to be displayed.

Refactor View Mavigate

) Information Center 32

TruePERSPECTIVES Blog

Search Project Run

Window  Help

How to Debug FreeRTOS Projects on ARM Cortex-M Devices

EmbeddedLinux is aimost the norm these days. Since EmbeddedLinux is loo large to run on smaller embedded
systems, other alternatives are a better fit for Cortex-M developers. FresRTOS, developed by Richard Barry, is

The embedded systems market in general is
transforming quickly, and the RTOS market mare
specifically is no diffrent Not too many years ago
only forward-thinking development teams with a
«cerfain level of skills and budget used real-ime
operating systems in their designs. But in this day
and time, using an RTOS is pretty much a
requirement if you want to use middleware stacks
(TCPAP and USE comes ta mind, for example).

Atthe same time. the tradifional RTOS vendors are
under strong pressure from free and open
aliernalives. On large high-end systems,

the shining star in this segment. FreeRTOS have a huge user base, as it is free. stable and easy to use. But
with RTOS power comes debug problems. How do you debug a system based on FreeRTOS?

|Ato'“c community’
Forum

Headlines

How To Debug the GNU LD Linker Configuration
File [ARM Cortex-M Develapment]

How the Right Tools can Help Embedded
Consultants and Contractors Improve Their
Business [Make Money Developing for ARM
Caortex-M]

How a Bootloader Saved My Christmas Holiday
Afollic Wish All Our Users and Partners a Memy
Christmas!

Using TrueSTUDIO in Larger Organizations: Togl
Stability Matters [for Development Managers, part 2]
Using TrueSTUDIO in Larger Organizations: The
Benefits of Standardization [for Development
Managers, part 1]

Do You Know the Secrets of the Source Menu?
[TrueSTUDIC Tips & Tricks for Embedded
Developers]

Atollic TrueSTUDIO v7.0.0 has now been released
for Microsoft Windows, with a Linux version being
available in Alpha-status too!

The 15 Best Code Navigation Techniques [for ARM
Cortex-M Developers and TruseSTUDIO Users]

Quick start Documentation center
Upgrade information Integrated Development Environment Build tools
Release notes Make
TrueSTUDIOS Pre Upgrade FAQ Installation guide Assembler

If you are using a project crealed with an older version
of TueSTUDIC® you are highly recommended to
read the upgrade manual

Important upgrade information for old projects

TrueSTORE®
Atollic® TrueSTORE® is a super-simple system to
dovmload ready-made examples projects via the

internet.

Download project from TrueSTORE®

Creating C/C++ projects

To create a new C/C++ project, use one of the two
menu commands below:

File, New, C project
File, New, C++ project

Impeorting and exporting projects

Quickstart guide
User guide
IAR to Atollic TrueSTUDIO migration guide

Debugger and utilities

Debugger
Binary ufilties
ST-LINK gdbserver
J-Link User Guide
P&E gdbserver

Other resources

Atollic forum
Video tutorials

Use one of the menu commands below te importiexport projects

Fiie, Import, General, Existing Projects to Workspace

File Funndt Panoral Amhie Sis

CIC++ preprocessor
C/C++ compiler
Linker

Runtime libraries

C runtime library
C mathematics library
C++ runtime library
Mewlib-nano readme

White papers
Application notes

Figure 10 - Information Center
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O Sometimes when opening an old workspace the Information Center does not
= display valid information, e.g. “This page can’t be displayed” is shown or old
manuals are opened when accessing documents. In such case reload the

page by clicking the Home button, '&! , at the top right corner of the
Information Center window.

This window enables the user to quickly reach information regarding the product, and how
to use it, by clicking on the corresponding hypertext links. It is not required to read all
material before using the product for the first time. Rather, it is recommended to consider
the Information Center as a collection of reference information to return to, whenever
required during development. When connected to internet also Atollic TruePERSPECTIVES
Blog articles can be reached.

The Information Center window may be reached at any time via the Help, Information
Center menu command or via the Information Center toolbar button.

TrueSTUDIO for STM32
vigate Search Project Run  Window  Help
= | Bl @ 4~ ) Information Center
= G%| ¢ v = 8 (7} Help Contents

2 Search

Show Contextual Help

Figure 11 — Information Center Menu Command

Figure 12 — Information Center Toolbar Button (A)

9. start using Atollic TrueSTUDIO by closing the Information Center page (click
the “X” in the Information Center page tab above its main window area). The
Information Center window is closed, but may be restored at any time, as
described above.

STARTING WITH DIFFERENT LANGUAGE

Start Atollic TrueSTUDIO from command line using following options:
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English TrueSTUDIO.exe -nl en

Japanese TrueSTUDIO.exe -nl ja

Korean TrueSTUDIO.exe -nl ko

Simplified Chinese TrueSTUDIO.exe -nl zh

CHANGE WHAT IS STARTED

If some parts of Atollic TrueSTUDIO is never used, it is a good idea to not start them at all.
That reduces the memory used and speeds things up a bit.

In the menu select Window, Preferences and in the Preference Dialog select General,
Startup and Shutdown.

8 Preferences

type filter text Startup and Shutdown P~
v General . [] Refresh workspace on startup
Appearance
Compare/Patch Confirm exit when closing last window
Content Types
Editors Plug-ins activated on startup:
Full Screen Atollic TrueSTUDIO(R) ProcessorExpert
E'Dbﬂllzatw" Atollic TrueSTUDIO(R) Product Manager
eys .
[ Atollic TrueSTUDIO(R] Start:
Metwork Connections UID e (R steriep
Motifications i .
Perspectives Atollic TrueSTUDIO(R) Code Review
Search Codan Analysis Ul for C/C++
Security Marketplace Client
Startup and Shutdown Mylyn Build Framework
Tracing Mylyn Tasks Ul
Ul Responsiveness Menitoring Mylyn Tearn Ul
xekarowser Subversive Core Startup
orispace Ul Responsiveness Monitoring
CiC++
CMSIS Packs
Code Review
Help
Install/Update Restore Defaults Apply
Mylyn v

Figure 13 — Startup Preferences
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CREATING A NEW PROJECT

Atollic TrueSTUDIO supports both Managed and Unmanaged projects. Managed projects
are handled entirely by the IDE and may be configured via GUI settings. Unmanaged
projects require the existence of a makefile, which needs to be maintained manually.

The toolbar has three buttons for quick creation of new projects.

Figure 14 — Project Creation Buttons

To create a new Managed Mode C project, perform the following steps:

1. Click the button A to create a C Project (A).

As an alternative, select the File, New..., C Project menu command to start
the Atollic TrueSTUDIO project wizard.

8 STM32_workspace_9.0 - C/C++ - Atollic TrueSTUDIO for STM32

File Edit Source Refactor View Mavigate Search Project Run  Window Help

New Alt+Shift+ N > @ Downlead new example project from TrueSTORE
OpenFile... @ Makefile Project with Existing Code
1} Open Projects from File System... @ C++ Project
Clase Ctrl+W [€] CProject
Close Al Cleshifts | [E] C/C++ Project
™ Project..
Save Ctrl+5

Figure 15 - Starting the Project Wizard
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Wait for the C Project configuration page to be displayed where different kind of
projects can be created. The Atollic TrueSTUDIO product contains two kind of
toolchains, an Atollic ARM Tools and a Atollic PC Tools. The Atollic ARM Tools
toolchain shall be used when building embedded projects. The Atollic PC Tools
toolchain is usable for testing code on the PC.

a CProject

C Project p—

Project name must be specified

Project name:

Use default location
Ch\Users\ ASW-ENAtollic\ TrueSTUDIOVARM_workspace_7.0_M Browse...

Project type: Toolchains:
v = Executable [ Atollic ARM Tools
® Empty Project Atollic PC Tools

® CMS5IS C/C++ Project
@& PCCProject
@ Embedded C Project
(7= Shared Library
[= Static Library
== Makefile project

Show project types and toolchains only if they are supported on the platform

® < Back Mext > Finish Cancel

Figure 16 - C Project Configuration

Enter a Project name (such as “MyProject”), select Embedded C Project as
Project type. Click the Next button.

can be used. Please read the Using CMSIS-Pack in TrueSTUDIO section at
page 166 and Create CMSIS-Pack Based Projects at page 177.

The project type CMSIS C/C++ Project requires some preparations before it
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8 CProject

C Project —
Create C project of selected type [

Project name: | MyProject |

Use default location
Location: | C\Users\ ASW-ENAtollic\ TrueSTUDIOVARM _workspace_7.0_0 Browse...

Project type: Toolchains:

v [ Executable [ Atollic ARM Tools
& Empty Project
® CMSIS C/C++ Project
® PC C Project
& Embedded C Project
> [ Shared Library
> [= Static Library
> [ Makefile project

Show project types and toclchains only if they are supperted on the platform

@ < Back Mext > Finish Cancel

Figure 17 - C Project Configuration

2. Wait for the TrueSTUDIO Hardware configuration page to be displayed.
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a CProject

TrueSTUDIO® Hardware configuration
Select hardware settings a

Target
type filter text

Device Info &
BlueMRG-1
BlueMRG-2
STM32FD
S5TM32F1
5TM32F2
STM32F3
STM32F4
STM32F7
S5TM32H7
STM32L0
S5TM32L1
S5TM32L4
5TM32L4+

CTRAI AL

R Y Y L L LV LV VR VR (V]

Fleating point
Floating point unit

Code location

Instruction set
ARM Thumb Thumb2

Endianess

Big endian Little endian

® < Back Next > Finish Cancel

Figure 18 - TrueSTUDIO Hardware Configuration
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Configure the hardware settings according to your evaluation board or custom
board design. The Atollic TrueSTUDIO product contains support for STM32 and
BlueNRG microcontrollers and boards.

To make the selection easier to find a specific board or microcontroller the Select
Hardware Settings dialog includes a Target Filter search field. When this field
contains some characters only Board/Microcontroller matching the text in the
filter field is selectable in the Board/Microcontroller fields. Enter some
characters in the Filter field to reduce the number of selectable
boards/microcontrollers.

For instance if you know the name of your Board/MCU contains “F446” then
enter F446 into the search field. This will limit the number of items which can be
selected and makes it much more easy to find the Board/MCU.

a CProject

TrueSTUDIO® Hardware configuration a

Select hardware settings

Target
F446

Device Infe

~ STMicroelectronics

w Boards
MNUCLEO-F44GRE Atollic TrueSTUDIO provi..
NUCLEO-F4467E Atollic TrueSTUDIO provi...
v MClUs
v STM32F4
STM32F446MC Atollic TrueSTUDIO provi..
STM32F446ME Atollic TrueSTUDIO provi...
STM32F446RC Atollic TrueSTUDIO provi...
STM32F446RE Atollic TrueSTUDIO provi..,
STM32F446VC Atollic TrueSTUDIO provi..
STM32F446VE Atollic TrueSTUDIO provi...
STM32F4462C Atollic TrueSTUDIO provi... v
CThAIIEAAETE EYORTINE SO NTa T2 W

STM32F446VC: FLASH: 256KB RAM: 128KE

Floating point Hardware implementation ~
Fleating point unit | FPvd-5P-D16 ~
Code location FLASH ~
Instruction set

ARM Thumb @ Thumb2

Endianess
Big endian (@ Little endian

@l < Back Mext = Finish Cancel

Figure 19 - TrueSTUDIO Project Wizard Using Search Field
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<

If the name of your board starts with “Disc” then just enter Disc into the search
field and only boards and devices containing Disc in the name will be listed.

a CProject

TrueSTUDIO® Hardware configuration

Select hardware settings

Target
Dise|

Device
~ STMicroelectronics
w Boards

5TM32F3_Discovery
5TM32F4_Discovery
STM32F401_Discovery
STM32FH12G_DISCO
5TM32F413_DISCO
STM32F428]_Discovery

Info

Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi...

STM32F723E_DISCO
STM32FT46G_DISCO
STM32FT89I_DISCO

S5TM32F0_Discovery
STM32L100C_DISCO

CTRAII ASIO NICr M

Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..

Abllic Ter s CTUIRUA ene s

Floating point
Fleating point unit

Code location

Instruction set
ARM Thumb Thumb2
Endianess
Big endian Little endian
@ < Back Next > Finish Cancel

Figure 20 — TrueSTUDIO Filter Board/Microcontroller

Select the board or microcontroller to create a project for.

The Info table in the Project Wizard displays Atollic TrueSTUDIO provided this
device. or CMSIS-Pack provided this device. The information depends on if the
project will be created based upon Atollic TrueSTUDIO Target Supported
Device information or if it will be based on installed CMSIS Pack files. See the
section Using CMSIS-Pack in TrueSTUDIO on page 166 for more information
about CMSIS-Pack.
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a8 CProject

TrueSTUDIO® Hardware configuration
Select hardware settings

Target
Disc

Device

~ STMicroelectronics
w Boards

STM32F3_Discovery
5TM32F4_Discovery
STM32F401_Discovery
STM32F412G_DISCO
STM32F413_DISCO
STM32F429]_Discovery
STM32FT23E_DISCO
STM32FT46G_DISCO
STM32FT89I_DISCO
S5TM32F0_Discovery
STM32L100C_DISCO

CTRAII ASIO NICr M

Info K

Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi..
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..

Abllic Ter s CTUIRUA ene s

STM32F407VG: FLASH: 1024KB RAM: 128KB

Floating point Hardware implementation

Fleating point unit | FPv4-5P-D16

Code location FLASH

Instruction set
ARM Thumb (@) Thumb2

Endianess
Big endian (@) Little endian

@' < Back

MNext >

Finish Cancel

Figure 21 - TrueSTUDIO Hardware Configuration

The text field below the tree displays information about the used device when
a Board or MCU is selected in the tree.

The default selection for floating point operations is either Software
implementation, Mix HW/SW implementation or Hardware
implementation, depending on the selected microcontroller.

Some microcontrollers have floating point support implemented in hardware.
For such microcontrollers, the selection Hardware implementation is more

efficient, and will thus be default.

However, this setting will not work properly on devices that do not have
floating point support in hardware. In such a case, Software implementation

will be default.

Please note that evaluation boards may have hardware switches for
configuration of Code location in RAM or FLASH. The setting selected in the
project wizard must correspond to the settings on the board.
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The Mix HW/SW implementation is for those projects that have libraries that
aren’t compiled for hardware floating point. In this implementation the
function calls are not using the FPU-registers as in a pure Hardware
implementation. The FPU will however still be used inside the project
functions.

When finished, click the Next button.

3. Wait for the TrueSTUDIO Software configuration page to be displayed.

8 C Project

TrueSTUDIO® Software configuration
Select software settings

Runtime library

Library | Mewlib-nano (Reduced functionality)

Use tiny printf/sprintf/fprintf (small code size)

[] Generate system calls file (enable I/ redirection and O5 integration)
Dynamic Heap size (Default)

Optimization

Remove unused code (dead code removal)

Remove unused data (dead data removal)

Disable C++ runtime type information (RTTI)

Disable C++ exception handling

@' < Back Mext = Finish Cancel

Figure 22 - TrueSTUDIO Software Configuration

Select the desired Runtime library to be used. For information about the
differences between Newlib—nano and the regular Newlib, please refer to
the Newlib-nano readme file, accessible from the Information Center (Figure
10).

If the target board has a limited amount of memory, the Use tiny
printf/sprinf/fprintf (small code size) setting is recommended.

When finished, click the Next button.
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If Newlib-nano is used and float shall be used by scanf/printf add these options
to the “C Linker” options field

-u _scanf_float -u _printf_float

E.g. The option field line may now look like

-WI,-cref,-u,Reset_Handler -u scanf_float -u_printf_float

If using an RTOS, it is recommended to generate a system calls file, and select
the Fixed Heap size option. This option requires that the _Min_Heap_Size
symbol is defined in the linker script . 1d file. The . 1d file is stored in the root
directory of the currently selected project. The heap size defined by
_Min_Heap_Size must meet the heap size required by the application.

4. wait for the TrueSTUDIO Debugger configuration page to be displayed.

8 C Project

TrueSTUDIO® Debugger configuration
Select hardware debug settings

Debug probe selection

Debug Probe | ST-LINK  ~

ST-LINK

This supports debugging with 5T-Link on 5TM32 boards.

Figure 23 - TrueSTUDIO Debugger Configuration

Atollic TrueSTUDIO supports several different types of JTAG probes. Select the
probe to be used during debugging.

When finished, click the Next button.
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5. Wait for the TrueSTUDIO Select Configurations page to be displayed.

8 C Project

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Atollic ARM Tools

Configurations:

£ Debug Select all

B Release
Deselect all

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

® < Back Mext > Cancel

Figure 24 - Select Configurations

Keep the default selections. Click on the Finish button.

A new Managed Mode C-project is now created. Atollic TrueSTUDIO
generates target specific sample files in the project folder to simplify
development.
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6. Expand the project folder (“MyProject” in this example) and the src
subfolder in the Project Explorer view.

[ Project Explorer &3 E|<.1=’=§>| @ -~ — 0
4 |25 MyProject|
[ {;" Binaries
[ @J Includes
2 Libraries
2 Utilities
PRECE-(

[

led_leg_conf.h
main.c
startup_stm32fdons
stm32fdo_conf.h
strm32fdiocit.c
stm32fdiox ith

FRIEREE

Figure 25 - Project Explorer View

7. Double click on the main.c file in the Project Explorer tree to open the file
in the editor.

ollic TrueSTUDIO for 5TM

File Edit Source Refactor View Navi

CHEEEH IR AAAGR| s BB® /- Rivor-o-|00-T-8G [Quick Access| | g | [E
[?5 Project Explorer 52 = 0 [g maine 2 = 0 5E0u. ¥ ETe. @Bui. HTs. = O
B <)=:=v>‘ S 37 /* Private functions */ ~ PEBEY o % ¥
v (35 MyProject i 5 stm32foch
> 4% Binaries 20 = U stm32f4_discovery.h
5 @) Includes a1+ & main(void) : int
o U2 Libraries 42 ** pbstract: main program ® EVAL_AUDIO_TransferComplete_CallBack{uint32
> (2 Utilities ﬁ o ©  EVAL_AUDIO_GetSampleCallBack{void) : uint16_
v 8 sre a5 |+/
> [g] main.c 26- int main(void)
> 8 startup_stm32fdDix.s a7
> [B stm32fdecconfh 48 int i = @;
v [§ stm32fdacitc ;g -
stm32fdec ith 51 IMPORTANT NOTE!
BusFault Handler(void) v 5 The symbol VECT TAB_SRAM needs to be defined when building the project

DebugMon_Handler(void]
HardFault_Handler(void) :
MemManage Handler(vo
NMI_Handler(void) : void
PendSV_Handler(void) : vc
SVC_Handler(void) : void
SysTick_Handler(void) : vc
UsageFault_Handler(void)

> B stm32fdecith

> L€ system_stm32fdnocc

5 [g tiny_printf.c
v (= Debug

> (= Libraries

> s

5> [ Utilities

> 35 MyProjectelf - [arm/le]

MyProject.map
stm32f4. flash.ld

e e o000 o000 |8

igate Search Project Run Window Help

53 * if code has been located to RAM and interrupts are used. =
54 * Otherwise the interrupt table located in flash will be used.

55 See also the <system *.c> file and how the SystemInit() function updates

56 SCB->VTOR register.
57 E.g. SCB->VTOR = 8x20000000;
58 !
59
P60 /* TODO - Add your application code here */ =
61
62 /* Initialize LEDs */ -
63 STM_EVAL_LEDInit(LED3);
64 STM_EVAL_LEDInit(LED4); v
< >
2] Problems 22| | Tasks ) Console [ Properties = I W — v =g
0 errors, 1 warning, 1 other MyProject.elf - /MyProject/Debug - 2017-12-15 14:18
Description Resource Path
. Memory Regions  Memory Details
5 & Wamings (1 tem)
5 i Infos(l item) Region Start address End address Size Free Used Usage (%) &
FLASH 0:02000000 0x08100000 1024K8 1021,34 KB 266KB 0,26%
RAM 0x20000000 0%20020000 128 KB 126,82 KB 1,18 KB ‘ 0,92%
a > MEMORY_B1  Ox60000000 0x60000000 0B 0B 0B v

Figure 26 — Editor View
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ONE-CLICK EXAMPLE PROJECT INSTALLATION

The Atollic TrueSTORE system is a repository with hundreds of free example projects for
various evaluation boards. Atollic TrueSTUDIO users can easily find the latest available set
of example projects on our server, as well as download and install them into the Atollic
TrueSTUDIO Active Workspace, with a single mouse-click! Any example application of
interest is up and running on the target hardware in less than a minute.

The Atollic TrueSTORE® requires an internet connection to work, as all
example projects are stored on our internet server.

To find the examples relevant to a specific target board, select the Download button in the

toolbar (C in the image below).
C

A B

Figure 27 — Project Creation Buttons

Wait for the Atollic TrueSTORE Dialog box to open.

[E] Atollic TrueSTORE o B[]

Download new example project from TrueSTORE

Please select an example project and click finish to download

4 € STM32F4_Discovery -
l=r 5TM32F4_Discovery ADC Interleaved_DMAmode2
1= STM32F4_Discovery ADC3 DMA
= 5TM32F4_Discovery_DAC_SignalsGeneration
1= STM32F4_Discovery DMA_FLASH_RAM
= S5TM32F4_Discovery_EXTI
1= STM32F4_Discovery_FLASH_Program
= 5TM32F4_Discovery_FLASH_Write_Protection
1= STM32F4_Discovery_FreeRTOS_Simple_Demo
= STM32F4_Discovery 10_Toggle
1= STM32F4_Discovery TWDG
= STM32F4_Discovery_MEMS
1= STM32F4_Discovery_PWR_CurrentConsumption
1= STM32F4_Discovery PWR_STANDBY

1= STM32F4_Discovery PWR_STOP <
Name STM32F4_Discovery ADC Interleaved_DMAmode2
Board STM32F4_Discovery
Author STMicroelectronics

Copyright See files in the project

Description  This example provides a short description of how to use the ADC -
peripheral to convert a regular channel in Triple interleaved mode
using DMA in mode 2 with 8.4Msps. -

Build project after download

'@:’ [ Finish ] [ Cancel

igure 28 — Atollic TrueSTORE
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Select the project(s) of interest and click Finish. The project is imported into the Active
Workspace and is immediately ready to be built and executed on the target board.
The whole process typically takes less than a minute.

USING AN EXISTING PROJECT

To use an existing project in Atollic TrueSTUDIO, double-click the .project file located
within the project folder to open it. This requires that Atollic TrueSTUDIO is associated to
be used for .project files.

| B[R
@le | » Computer » Local Disk (C}) » temp » ExampleProject » [ 3 ][ Search ExamplePraject o]
File Edit View Tools Help
Organize * [E] Open with Atollic TrueSTUDIO v Burn New folder = Ol @
! temp “ Name Date modified Type Size
| ARM
AL settings File folder
: ARMT‘ E‘ sre File folder
ARMTDD‘S . B .cproject CPROJECT File 2K8
ools_Lite
g 5] project TrueSTUDIO proje... 3K8
ools_Pro
s Ll [ teramld LD File 6KB
| ExampleProje
settings
stc
licens
Servers @ = b
o project Date modified: 2012-04-20 11:48 Date created: 2012-04-2011:50
TrueSTUDIO project file Size; 210KB
1 item selected M Computer

Figure 29 — Selection of Existing Project File

Wait for Atollic TrueSTUDIO to start, as a result of double-clicking the .project file.

two nameless icons will appear in the file list, representing the .project and
the .cproject files. The use of files without a filename is an unfortunate
heritage from the ECLIPSE™ framework.

m' Please note that if the File Browser is configured not to display file extensions,

Atollic recommends that example projects downloaded from outside Atollic
= TrueSTUDIO®, e.g. from STMicroelectronics, be located not too many levels
below the file system root. This is to avoid exceeding the Windows® path
length character limitations.

When clicking on the.project file the Project Import Converter will investigate the project
and if it is made for Atollic TrueSTUDIO it is directly imported. But if the project is made
from some other tool the Project Import Converter tries to identify if it is a known project
format and in such case will convert the project to an Atollic TrueSTUDIO project. There
are two sections which covers conversion of projects in this manual:

e Importing AC6 Projects - conversion of STM32CubeMX (AC6) projects

e Importing EWARM Projects — importing IAR EWARM projects
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PREVENT “GCC NOT FOUND IN PATH” ERROR

Some old projects will issue an error in the Problems view saying Program “gcc” not found
in PATH. The error is caused when the project uses a deprecated discovery method
setting. The error can be removed by updating Window Preferences and Project
Properties settings.

1. Open Window, Preferences. In Preferences dialog select C/C++, Property Pages
Settings and enable checkbox: Display “Discovery Options” page.

2. Open Project, Properties, C/C++ Build, Discovery Options and disable checkbox:
Automate discovery of paths and symbols.

CREATING A STATIC LIBRARY

To create a Static Library-project select in the top menu File, New, C Project and in the
wizard-dialog that pops up select Static Library, Embedded C Library and Atollic ARM
Tools.

a CProject O X

C Project —
Create C project of selected type

Project name: | MyLibrary

Use default location

ChUsersh ASW-ENAtollic\ TrueSTUDIOVARM _workspace_7.0_b Browse...
Project type: Toolchains:
v [= Executable Atollic ARM Tools

@& Empty Project

& CMSIS C/C++ Project

@ PCCProject

& Embedded C Project
[== Shared Library

w [ Static Library

@ Empty Project

& Embedded C Library
== Makefile project

Show project types and toolchains only if they are supported on the platform

@' < Back MNext > Finish Cancel

Figure 30 — Selection of Static Library Project

Press Next and select the device to be used. This will make the project build settings
correct. The project will then be built as an archive file with the name 1ib{project-
name} .a, as for an instance 1ibMyLibrary.a
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O It is recommended to always place a library and the library code in a separate
= project and never include them in the main-project.

that have included it, the library project should be added as a reference to
the other project. Select Project, Properties, C/C++ General, Paths and
Symbols and in References-tab select the library project.

m' If the library project should be recompiled at the same time as the project

For more information about Project referring, see Referring Project on page
119

The GNU Binary Utilities command line tools are needed to create an archive file from an
object file without first creating a library project.

1. Opena Windows command prompter - cmd.exe

2. Move to the ARMTOOLS\bin folder in TrueSTUDIO installation folder
cd C:\%installdir%\ARMTools\bin

3. Run the archive command
arm-atollic-eabi-ar -r libStaticLibrary.a src\syscalls.o

HIDE INFORMATION IN A STATIC LIBRARY

The GNU Binary Utilities is included in the Atollic Toolchain and contains several programs.
The programs strip and objcopy takes parameters which removes information or
change information from the archive file.

For instance objcopy can be used if a library shall be exported and used by other people
and there is a need to hide information in the library such as function names or variables.

Below is an example on how to remove symbols and redefine some names in a library.
1. Opena Windows command prompter - cmd.exe

2. Move to the ARMTOOLS\bin folder in TrueSTUDIO installation folder
cd C:\%installdir%\ARMTools\bin

3. Runthe objcopy command to change some information.
arm-atollic-eabi-objcopy --strip-unneeded --redefine-sym
myfunc=aaaa libTest.a libRenamed.a

This will open library libTest, remove all symbols that are not needed for relocation
processing and will also redefine myfunc to aaaa, and create a new library libRenamed.

Option Information
g Do not copy debugging symbols or sections from the source
--strip-debug file.
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--strip-unneeded Strip all symbols that are not needed for relocation processing.

--redefine-sym old=new Change the name of a symbol old, to new. This can be useful
when one is trying link two things together for which you
have no source, and there are name collisions.

Figure 31 — Examples of options to be used with objcopy

The GNU Binary Utilities Manual contains complete information on how to use the
included Binary Utilities software.

CREATING A MAKEFILE PROJECT FROM EXISTING
CODE

To import an existing makefile project select File, New and Makefile Project with Existing
Code.

E Cf [&] Create new C project...

[E4] Create new C++ project... Help
. [#] Download new example project from TrueSTORE... & | Bo-T-52
¢ - - O~H~ 5
Bor Mew Alt+5hift+N » @ Download new example project from TrueSTORE
| Open File... [E¥ Makefile Project with Existing Code
Close crew | Cor Project

Figure 32 — Create a Makefile Project from existing code
Enter the name of the new project and the location of the existing code.

Make sure to select <none> as the Toolchain for the Indexer Settings.
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r B
E New Project { =0CE g

Import Existing Code

Create a new Makefile preject from existing code in that same directory

Project Name
MyProject

Existing Code Location
Mihworkspace\MyProject

Languages

FlC s+

Toolchain for Indexer Settings

=~Nnone>

Atollic ARM Tools
Atollic PC Tools

Show only available toolchains that support this platform

@ [ Einish I [ Cancel

Figure 33 — Locate the code and select <none>

Then add the path to the existing toolchain to the system PATH environment variable.
That can be done from within Atollic TrueSTUDIO by select Project, Properties and then
C/C++ Build, Environment.

Locate the PATH variable in the list, select it and click Edit. If PATH can’t be located, click
Add and write PATH in the Name textbox.

8 Properties for MyProject

type filter text Environment S T
Resource
Builders

w C/C++ Build Configuration: | Debug [ Active] | | Manage Cenfigurations...

Build Variables
Environment

Logsmg Envirenment variables to set Add
Settings
Tool Chain Editor Variable Value COrigin Select...
C/C++ General BUILD_CONFIGURATION  Debug BUILD SYSTEM
CMSIS-5VD Settings CWD C:AUsers\ASW-ENAtolli..  BUILD SYSTEM Edit...
Project References GCC_EXEC_PREFIX <UNDEFINED> BUILD SYSTEM
Review AT CilBrogram Files («B6)\...  BUILD SYSTEM  : feles
Run/Debug Settings PWD C\Users\ASW-ENAtolli..  BUILD SYSTEM Undefine
Task Repository TOOLCHAIN_PATH C:\Program Files (86)\...  BUILD SYSTEM
WikiText

(®) Append variables to native environment

(O Replace native environment with specified one

Restore Defaults Apply

®

Figure 34 — Edit the PATH variable
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In the Value textbox, add the full path to the location of the toolchain, and also any other
location from where any executables in the makefile are located. Separate the paths with

“u.n

a;
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IMPORTING EWARM PROJECTS

Atollic TrueSTUDIO v8.0 has a new Project Import Converter supporting IAR Embedded
Workbench® for ARM® (EWARM) projects. The new Project Import Converter
automatically updates EWARM projects to Atollic TrueSTUDIO format during import. After
an import the project will need manual updates in order to build correctly.

The Project Import Converter will not modify any source or project files for your original
EWARM project. It is however recommended that you backup or make a copy of the
original EWARM project since you most likely need to modify some of the source code
after the project has been imported to Atollic TrueSTUDIO.

O It is always recommended to make backups of the project files and source code
= before converting projects.

A log file is created in the project folder during import. The name of this log file is
ProjectName converter.log. Thislog file is placed into the same folder as the
.project file and can be investigated to find information about the conversion. The
ProjectName converter.log. can for instance contain the following info.

Project: STM32F4-Discovery
Converter: IARProjectParser
Date: 20170421

Project needs GCC compatible startup code and linker script

USING THE PROJECT IMPORT CONVERTER

You must use Import Projects from Folder or Archive in Atollic TrueSTUDIO in order to
import EWARM projects into Atollic TrueSTUDIO.

Please note! The imported project will not be copied to the workspace. All
files in the project will be located at the original place and will be overwritten
when manual changes are made.

IMPORT PROJECTS FROM FOLDER OR ARCHIVE

Use the following method to import one or many projects.

To open the Import wizard, select File, Import...
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Mew
Open File...
3 Open Projects from File System...

Close
Close All
g Save As..,

Cansa A
aave A

Revert

Rename..

Refresh

Convert Line Delimiters To
&4 Print..

Switch Workspace

Restart

i= Import.
i3 Export.
Properties
1 main.c [TouchScreen/app]
2 main.c [STM32L152RE/src]
3 EWARM_converter.log [EWARM]
4 main.c [EWARM/Example/User]

Exit

=] ARM_workspace_8.0 - C/C++ - TouchScreen/app/main.c - 4

File Edit Source Refactor View Navigate Search Projd

Alt+Shift+N >

Crl+W
Ctrl+Shift+W

F5
>

Ctrl+P

Alt+Enter

Figure 35 - Import Projects (EWARM)

In the Import wizard select Projects from Folder or Archive and press Next.
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a |mport

Select

Analyzes the content of your folder or archive file to find projects and import | E - EI
thern in the IDE.

Select an import wizard:

type filter text

v = General
B ArchiveFile
[£% Existing Projects into Workspace
(= File System
[ Preferences
[ Projects from Folder or Archive
= CIC++
= CV5
= Example projects
= Git
(= Install
= Run/Debug
(= SVN
= Tasks

= Taam s

F W W W W W W W W

@ < Back Next > Finish Cancel

Figure 36 - Import Projects from Folder or Archive (EWARM)

The Import Projects from File System or Archive dialog is opened.
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8 Import Projects from File System or Archive

Import Projects from File System or Archive :—

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

[T L L IR 52 Cube\en.stm32cubef M\STM32Cube_FW_F7_V1.6.0\Projects\STM3274 Directory... Archive...
type filter text Select All
Folder Import as Deselect All
EWARM TrueSTUDIO project (Converted from IAR EWARM)

1 of 1 selected
[JHide already open projects

Use installed project configurators to:
Search for nested projects

Detect and configure project natures

Working Sets
[] Add project to werking sets Mew...
Wiorking sets: Select...

® < Back MNext = Cancel

Figure 37 - Import Projects from File System (EWARM)

To see the Installed project configurators in the product, press the installed project
configurators link in the Import Projects from File System or Archive dialog.

8 Installed project configurators

4 The following project cenfigurators are installed and available te detect and
W' configure projects:

* Eclipse project

* Eclipse workspace

* TrueSTUDIO project

* TrueSTUDIO project (Converted from LAR EWARM)

* TrueSTUDIO project (Converted from 5T Syster Workbench for STM32)

Figure 38 - Display Installed Project Configurators (EWARM)

In the Import Projects from File System or Archive dialog browse to the folder containing
the project to be imported.
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Therefore it may only be possible to import one project for a board into the
workspace. If an attempt is made to import a second project with the same
name, the import will be cancelled silently without any specific message.
Remove the first project from the workspace or create a new workspace if
another project shall be tested.

ml Eclipse cannot handle two projects with the same name in a workspace.

Select the project and make sure the checkbox Detect and configure project natures is
enabled otherwise the Project Import Converter will not be used. Press Finish to import
the project.

The project is now imported into the workspace. Please note that files included in the
project are not copied to the workspace, instead all files are linked to the workspace. This
means that the actual files will be updated in the original EWARM project. Press OK to use
the imported project.

If a folder which contains several projects are selected and Search for nested projects are
selected several projects will be seen in the dialog.

EE] Import Projects from File System or Archive O X
Import Projects from File System or Archive ==
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. LJ
Import source: | C\myProjects\ST\STM32F4xx\IAR-STM32F42911-SK . Directory... Archive...
type filter text Select All
Folder Import as Deselect Al

[]1AR-STM32F42911-SK
[]1AR-STM32F42911-SK\Accelerometer  TrueSTUDIO project (Converted from IAR)

IAR-STM32F42911-SK\AudioDemo TrueSTUDIO project (Converted from IAR)
[7] IAR-STM32F42911-SK\TempSensor TrueSTUDIO project (Converted from IAR)
L]
IAR-STM32F42911-SK\USB_HID TrueSTUDIO project (Converted from IAR) 5 of 7 selected
L;_] IAR-STM32F429I11-SK\WebServer TrueSTUDIO project (Converted from IAR)
[[]Hide already open projects
Use installed project configurators to:

[] Search for nested projects
[] Detect and configure project natures

Working Sets

[C] Add project to working sets New...

Figure 39 - Import Several Projects from File System (EWARM)
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Many projects can then be imported in one step using this method. However, as
mentioned earlier, Eclipse requires different names to be used for each selected project. If
you run into this problem you can either rename the original EWARM project(s), or import
them into different Atollic TrueSTUDIO Workspaces.
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BEFORE BUILDING IMPORTED PROJECT

Start by having a look in the generated log file that is included in your imported project.
This log file contains valuable information about the imported project, for example if there
were problems importing certain parts for EWARM.

Before we build we need to make some manual modifications to the source code and
make sure that the build options are set correctly. Below is a step-by-step list and we will
walk through this list and give examples on what typically needs to be done to get to a
project that builds in Atollic TrueSTUDIO.

Q For more detailed information on how to migrate EWARM code and build

= options, please see the IAR to Atollic Migration Guide, sections 3 and 4.
You can access the IAR to Atollic Migration Guide from Atollic TrueSTUDIO
Information Center.

There are essentially four parts of the migration process that you need to manually
update. Review and modify build options, modify assembler source code, add a linker
script file and watch out for tool specific code. These steps are described below and will in
most cases lead to a project that builds and functions correctly.

Linker scripts, startup code and standard C/C++ libraries are tightly releated so
we must make sure to use either Atollic TrueSTUDIO or ENWARM versions of

this code and scripts. It is strongly recommended to use Atollic TrueSTUDIO
versions since migrating all this from EWARM to Atollic TrueSTUDIO would be
very time consuming and prone to errors.

In the process of manullay updating our new Atollic TrueSTUDIO project we
= will need startup code and a linker script file. We can easily get this if we
create a dummy project in our Atollic TrueSTUDIO Workspace. The only thing
you have to remember is to make sure that our dummy project is based on
the same ARM device as our original project.
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Option

STEP-BY-STEP CHECKLIST

The following steps are necessary to double-check in order to obtain a successful build.

1. uUpdate Atollic TrueSTUDIO build options.
We should make sure that pre-defined symbols, include paths, FPU selection and
C/C++ language settings match the original project.

With one exception, all pre-defined symbols and search paths have already been
updated but you should make sure that options like FPU and C/C++ language
matches the original project. See table below for information on where to find
different build options.

EWARM

TrueSTUDIO

FPU

C/C++ language

Compiler defines

Compiler paths

Assembler defines

Assembler paths

General Options -> Target -> Floating point
settings

C/C++ Compiler -> Language 1

C/C++ Compiler -> Preprocessor -> Defined
Symbols

Assembler -> Preprocessor -> Additional
include directories

Assembler-> Preprocessor -> Defined
Symbols

C/C++ Compiler -> Preprocessor ->
Additional include directories

[Build tool] -> Taget -> Floating point / FPU

Note: [Build tool] is either Assembler, C Compiler,
C++ Compiler or C++ Linker. If you change the FPU
option then you should make the same change in
all four build tools.

C Compiler -> General
C++ Compiler -> General

Note: The Atollic TrueSTUDIO project will by
default use the C compiler for C files and C++
compiler for C++ files.

C Compiler -> Symbols -> Defined symbols

C Compiler -> Directories -> Include path

Assembler -> Symbols -> Defined symbols

Assembler -> Directories -> Include path

Table 2 - EWARM vs TrueSTUDIO build options

The exception mentioned in the paragraph above is the CMSIS include path. In
EWARM you can specify to use CMSIS with the Use CMSIS option.
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type filter text

Cateqgony:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Aszembler
Output Converter
Custom Build
Build Actions
Linker
Debuager
Simulator
Angel
CADI
CMSIS DAP
GDB Server
TAR ROM-rnanitor
T4et/ITAGet
J-Linkf1-Trace

Resource
Builders
N x|
Build Variables
Environment
Logging
Tool Chain Editor
C/C++ General
CMSIS-SVD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

Settings
Configuration:  STM32F4-Discovery [ Active ]

€ Target Settings € Toolchain Version

Target Output | Library Corfiguration | Library Options = MISRAC:200 4 | *

Library: Description:
i Use the full configuration of the C/C++ runtime
library. Full locale interface, C locale, file
descriptar support, multibytes in printf and scanf,
and hex floats in strtod.

Configuration file;
STOOLKIT_DIRSUNC D Lib_Corfig_Full h

[] Enable thread support in library

Library low-evel interfface implementation CMSIS
() None stdout/stder Uss CMSIS
(®) Semihosted (®) Via semihosting CJosrm
ibra
IAR breakpaint IVia SWO o

Figure 40 - EWARM CMSIS option

If Use CMSIS is checked then you will need to add a path to the CMSIS library to use in
your application. You can
to add is the absolute path the CMSIS/Include located in your EWARM installation,
typically something like this:

C:\Program Files (x86)\IAR Systems\Embedded Workbench x.x\arm\CMSIS\Include

do this in the Directory part of the C Compiler settings. The path

In the Directory part of the C Compiler setting (see picture below), click the Add... icon (*')
to add your path.

~

Manage Configurations...

Build * | *

ool Settings| # Build Steps

(& General A || Include path &
~ B Assembler
(2 Target AN \Drivers\CMSIS\Device\ST\STM32F4xdInclude
& General AL ANADrivers\STM32F4xc_HAL_Driver\Inc
& Symbols bbb\ \Drivers\BSPASTM32F4-Discovery

& Directories

( Debugging

5 Miscellaneous
Fime]

2 Target

& General

(# symbols

22 Directories

Figure 41 - TrueSTUDIO compiler include paths
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2.

Modify or replace assembler source files.
The IAR assembler code syntax differs from what is used by Atollic TrueSTUDIO
so we will need to rewrite all assembler source code.

A special case is the startup file that comes with most projects and usually are
written in assembler code. Atollic TrueSTUDIO can generate this startup file for
you so that you do not have to write this code yourself. A recommended way is
to add an. iar extension to the startup file that was added to your imported
EWARM project. After this you can add a Atollic TrueSTUDIO startup file based
on the same ARM device to your imported project. If you created a dummy
project as described in the tip above, then you can simply drag-and-drop the
startup file from your dummy project to your imported project.

Once we have our new startup file we can compare it against the original startup
file. We can ignore the C/C++ initialization code since we will be using Atollic
TrueSTUDIO standard libraries and we are using an Atollic TrueSTUDIO
generated startup file now. What we should pay attention to is for example the
content of vector table and exception/interrupt handlers. For example, interrupt
handlers that was implemented and used in the original project must also be
implemented in our new startup file.

Add an Atollic TrueSTUDIO linker script file.

No linker script file is included so we need to add one that matches what we had
in our original EWARM project. A starting point is to have Atollic TrueSTUDIO
generate a linker script file that is based on the same ARM device as the original
project and add that linker script file to your imported project.

If you have your dummy project as described above, then you can simply, in
Atollic TrueSTUDIO Project Explorer, drag-and-drop that linker script file into the
root of your imported project.

We need to let the linker know which linker script file to use and this is done in
the General Settings of the C++ Linker.

ype filter text Settings

Resource
Builders

JC/C++ Build | Configuration: | 5TM32F4-Discovery [ Active | ~| Mana

Build Variables
Environment
Logging
_ _ & General Linker script | ./stm32f4_flashid |
Tool Chain Editor ® Assembler
C/C++ General ® C Compiler
CMSIS-5VD Settings ® C++ Compiler [[] Do not use standard start files
Project References

Refactoring History (2 Target [I Mo startup or default libs
Revi r )
EviEw Mo shared libraries

Run/Debug Settings T hearioe

#® Tool Settings # Build Steps Build Artifact s Binary Parsers

System calls  Minimal implementation

w B C++ Linker [] Do not use default libraries

Figure 42 - TrueSTUDIO linker script file option
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You can either Browse to the linker script file, or if it is located in the root of your
imported project, type in the path.
In our example, we use STM32F4 so that path would be then “../stm32f4_flash.Id”.

With the linker script file in place we need to make sure that the memory
configuration in the linker script matches the configuration in the IAR .icf-file. Usually
most memory segments do not have to be located at a specific address, as long as it is
in the correct memory region. There are however applications that require that some
memory regions and entry labels are located at an absolute address. In this case you
should make sure your new application locate these regions/labels at the same
memory location. See the /AR to Atollic Migration Guide for more details on how this
can be done in Atollic TrueSTUDIO.

4. The last step before we try our build is to see if there are tool specific code in our
project, other than the startup file mentioned above.

Applications and libraries that comes from silicon vendors or 3’rd party
companies can contain source code, or libraries, that are created just for a
specific development toolchain. If this is the case in your project, then you
should see if you can find that corresponding code for TrueSTUDIO or GCC and
replace source code, libraries and include paths with the versions created for
TrueSTUDIO or possible GCC.

As an example, FreeRTOS have in their Source folder a sub-folder called
portable. Here you have source code ported to various development tool
vendors. An imported EWARM project using FreeRTOS would normally contain
files in the Source/portable/IAR folder. We should replace that code with
the code in Source/portable/GCC.

Once we have replaced this code we must also update our build tools include
paths so that any reference to Source/portable/IAR is changed to
Source/portable/GCC.

Intrinsic functions are also part of code that can differ from tool vendor to tool
vendor. Luckily CMSIS defines a set of intrinsic functions used for Cortex-M and
both EWARM and Atollic TrueSTUDIO follow CMSIS. In order to make sure that
we include declarations of CMSIS we should include CMSIS cmsis gcc.h
instead of EWARM intrinsics.h in our source code.

For information about none CMSIS intrinsic functions and other ARM language
extensions used by, see ARM® C Language Extensions and CMSIS Core
documentation.
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You are now ready to build the newly imported project and correct any remaining error
and check warnings. Depending on your project there might be more things that you
manually would need to modify in order to get to a Atollic TrueSTUDIO project that
matches the original EWARM project. For this reason, and for those who would not use
the EWARM import wizard, there is an IAR to Atollic Migration Guide available from Atollic
TrueSTUDIO Information Center with detailed information on how migrate a project from
EWARM to Atollic TrueSTUDIO.

CoMmMON BUILD ERRORS

This section will list and suggest solutions for the most common errors you would see after
building a project imported from EWARM to Atollic TrueSTUDIO.

EWARM intrinsics.h mostly contains declarations of various intrinsic functions. Most
the once used in a Cortex-M project are available in the CMSIS core cmFunc.h and
cmsis_gcce.h header files. So, what we can do is to replace all occurrences of
intrinsics.h with for example cmsis_gcc.h.

Here ‘xyz’ can be a variable or a function that used in your application but not defined.
One way to find where this missing variable/function should be defined is to find the
definition in the original EWARM project.

There is a chance that the missing function could be defined as an intrinsic function that is
not included in our core_cmFunc.h or cmsis_gcc.h header files.

Unresolved issues? If still not successful after reading the IAR to Atollic
= Migration Guide, please contact your local distributor or Atollic support for
assistance.

CONFIGURING THE DEBUGGER

After the imported project builds without errors we can test and debug the application
using any of the Atollic TrueSTUDIO supported debuggers. Before we download and debug
our application we need to configure the debugger and we do this in the Debug

Configuration dialog that we can access from the Run menu or the % toolbar icon. (The
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same dialog will open if we attempt to start a debug session before we have created our

debug configuration.)

In the Main tab, we need to make sure that the Name of the ElfDwarf file is correct as well
as the Application and the Project selected.

E] edit Configuration X

Edit launch configuration properties @

Name:] EwARMeelf |
2 Main % Debugger| # Startup Scripts| % Source' [ Common

C/C++ Application:
| stm32¢4-Discovery/eEwARMelf |

Variables... Search Project... Browse...

Project:
ewarm
Build (if required) before launching

I | Browse...

Build Configuration: Use Active

(O Enable auto build
(@) Use workspace settings

(O Disable auto build
Configure Workspace Settings..

Figure 43 - Edit Debug Configuration

After this is done we select the Debugger tab. Here we first of all select which Debug
probe we will be using. Once we have selected our debug probe we can modify our GDB
Connection, select debug interface, add trace (if we have that available) and more.

E Debug Configurations

Create, manage, and run configurations

B X B>~ Name: | EWARM.elf
Type Tifter text Main! %5 Debugger : |E- Startup Scripts |’
£] C/C++ Application |
&1 C/C++ Attach to Application Dehug probe B -

[€] C/C++ Postmortem Debugger GDB Connef SEGGER J-LINK
SEGGER J-TRACE Cortex-M

[€] C/C++ Remote Application @ Autostarfig=onrms

~ [€] Embedded C/C++ Application Oc i e
E EWARM.elf onne o remote server Port numb

# Launch Group GDE Server Command Line Options

Interface

®SWD (OJTAG []Use specific ST-Link 5,

Serial Wire Viewer (SWV)
[ Enahle

Figure 44 - Selecting Debug Probe
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If you are uncertain on how to configure your debugger after selecting the
= debug probe, then try the default vaules.
After you select a debug probe, Atollic TrueSTUDIO will default to a debug
configuration that works for most projects that use that particular debug
probe.

In case the default values does not work, check your debug settings in EWARM
and apply the same values to your debug configuration in Atollic TrueSTUDIO.

If you like to get more control over the download and debug session, then you can do this
in the Startup Scripts tab. Here you can add commands to for example load additional files
or debug information, chose to download without starting a debug session, stop at the
application entry point or run to main (or any global label in your application) and much
more. For more information see The Startup Script chapter at page 227.

Now we are ready to download and test our application and we can do this by clicking on
OK or Debug (depending on how you started the Debug Configuration dialog).

For more detailed information on migrating EWARM projects, see the IAR to Atollic
TrueSTUDIO migration guide.
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IMPORTING AC6 PROJECTS

As of Atollic TrueSTUDIO v7.1, there is a new Project Import Converter supporting System
Workbench for STM32 (AC6, SW4STM32) projects. Such projects can be found in
STMicroelectronics software such as STM32Cube Firmware Package projects.

The new Project Import Converter automatically updates System Workbench for STM32
(AC6, SW4STM32) projects to Atollic TrueSTUDIO format during import. After an import

the project shall build and it shall be possible to debug the project in Atollic TrueSTUDIO.
In some cases it may be needed to do some manual target or build setting changes.

The Project Import Converter makes it easy to import, build and debug ready-made
projects located in the STMicrolectronics STM32Cube Firmware Package projects even if
STMicrolelectronics only have prepared SW4STM32 projects in the examples package.

Example from STM32CubeF7:
G:ST\STM32Cube\en.stm32cubef7\STM32Cube FW_F7 V1.5.0\Projects\STM32F
769I-

Discovery\Examples\DMA\DMA FLASHToRAM\SW4STM32\STM32769I DISCOVERY

The Project Import Converter will update the imported project but it will make backup
copies of the .project and .cproject files before these are changed. See the section
Restoring Converted Projects at page 82 for information on how to restore the project if it
shall be used with AC6 later.

Q It is always recommended to take manual backups of the project files and
= source code before converting projects. When using STM32Cube Firmware
Package projects it could be possible to reinstall the complete package.

During import a log file is created in the project folder. The name of this log file is
ProjectName converter.log. Thislog file is placed into the same folder as the
.project file and can be investigated to find information about the conversion. The
ProjectName converter.log. can for instance contain the following info. This is
normal behavior.

Project: STM32F4-Discovery
Converter: AC6 project converter
Date: 20170127

USING THE PROJECT IMPORT CONVERTER

The Project Import Converter can be started in two ways:
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1. Use Import Projects from Folder or Archive in Atollic TrueSTUDIO.

2. Double-click the .project file in Windows File Explorer.

These two different ways of using the Project Import Converter is described in next
sections.

Please note! The imported project will not be copied to the workspace. All
files in the project will be located at the original place and will be overwritten
when changes are made.

IMPORT PROJECTS FROM FOLDER OR ARCHIVE

Use the following method to import one or many projects.

To open the Import wizard select File, Import...

8 ARM_workspace 7.14 - C/C++ - MyProj/src/main.c - Atollic T

File Edit Source Refactor View MNavigate Search Proje
Mew Alt+Shift+MN »
Open File...

[} Open Projects from File System...

Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+5
Revert
Move...

ﬁ Rename... F2
Refresh F5

Convert Line Delimiters Ta >
Print... Ctrl+P

Switch Workspace >
Restart

Import...
Export...

E &

Properties Alt+Enter

1 .project [STM32F7691_EVAL]

2 main.c [MyProj/src]

3 tiny_printf.c [MyProj/src]

4 main.c [STM32F4_Discovery/src]

Exit

Figure 45 — Import Projects

76 |Page



Getting Started

In the Import wizard select Projects from Folder or Archive and press Next.

a Import

Select \

Analyzes the content of your folder or archive file to find projects and import | E - 5 I
them in the IDE.

Select an import wizard:

type filter text

‘@ Archive File ~
= Existing Projects into Workspace
(= File System
[T Preferences
[} Projects from Folder or Archive
= C/C++
= CVS
(= Example projects
= Git
(= Install
(= Run/Debug
= SWN
(= Tasks
(= Team

VW W W W W W W WY

@ < Back Mext > Finish Cancel

Figure 46 — Import Projects from Folder or Archive

The Import Projects from File System or Archive dialog is opened.
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A Import Projects from File System or Archive

Import Projects from File System or Archive
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. B
Import source: _F7_V1.5.0\Projects\5TM32F7691-Discoveny\Examples\ DMANDMA_FLASHToRAMSWASTMIZNSTM32 KN Directory... Archive...
type fitter text Select Al
Folder Import as Deselect Al
STM327691_DISCOVERY TrueSTUDIO project (Converted from ACE)

1 of 1 selected

[ Hide already open projects
Use installed project configurators to:
Search for nested projects
Detect and configure project natures

Working Sets
[ Add project to working sets MNew...
Waorking sets: Select...

@ < Back MNext > Cancel

Figure 47 — Import Projects from File System

To see the Installed project configurators in the product press the installed project
configurators link in the Import Projects from File System or Archive dialog.

a8 Installed project configurators

@ The following project cenfigurators are installed and available te detect and
WY configure projects:

* Eclipse project

* Eclipse workspace

* TrueSTUDIO project

* TrueSTUDIO project (Converted from [AR EWARM)

* TrueSTUDIO project (Converted from 5T Systern Workbench for STM32)

Figure 48 — Display Installed Project Configurators

In the Import Projects from File System or Archive dialog browse to the folder containing
the project to be imported.
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dialog it displays TrueSTUDIO project or TrueSTUDIO project (Converted

ml In the Import as column in the Import Projects from File System or Archive
from AC6) which informs how the project will be imported.

Do not try to import lines where no information is available in the Import as
column.

The Import as column may also display Folder already imported as project
and in such cases it will not be possible to import it again into current
workspace.

different boards. Eclipse cannot handle two ormore projects with the same
name in a workspace. Therefor, it may only be possible to import one project
for a board into the workspace. If an attempt to import a second project with
the same name is made, the import will be cancelled silently without any
specific message. To import a second project, remove the first project from
the workspace or create a new workspace.

ml Some examples may use identical project names for projects aimed at

Select the project and make sure the checkbox Detect and configure project natures is
enabled otherwise the Project Import Converter will not be used. Press Finish to import
the project.

The following dialog can be displayed if the Project Import Converter prepares to convert
the project.

A Project converter

F 1 This project requires a conversion in order to be used with Atellic TrueSTUDIO ®,

Convert project STM32F7691_EVAL to an Atollic TrueS5TUDIO® project?

Figure 49 — Project Converter Conversion Information
Press OK to import the project with conversion.

a Project converter

B The project STM32F7691_EVAL was converted without problems. Some manual
" configuration may still be required.

Figure 50 — Project Imported Information

The project is now imported into the workspace. Please note that files included in the
project are not copied to the workspace, instead all files are linked to the workspace. This
means that the actual files will be updated in the STM32Cube package in this case. Press
OK to use the imported project.
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If a folder which contains several projects are selected and Search for nested projects are
selected several projects will be seen in the dialog.

A |mport Projects from File System or Archive

Import Projects from File System or Archive
This wizard analyzes the content of your felder or archive file to find projects and import them in the IDE. B

Import source: | G\Atollic\STVSTM32Cube\en stm32cubef T\ STM32Cube_FW_F7_V1.5.0\Projects\STM32F7691_EVAL\Examples\ADC ~ Directory... Archive...
type filter text Select All
Folder Import as Deselect All
[J aDc

ADCVADC_DualModelnterleaved\ SWASTM32\STM32F7691_EVAL TrueSTUDIO project (Converted from ACE)
ADCVADC _InjectedConversion_|nterrupt\SW4STM32\5TM32F7691_E\ TrueSTUDIO project (Converted from ACE)
ADCVADC_RegularConversion_DMAVSWASTM3A\STM32F763I_EVAL  TrueSTUDIO project (Converted from ACE)
ADC\ADC_RegularCenversien_nterrupt SWASTMIZ\STM32F7691_EV TrueSTUDIO project (Converted from ACE)
DCLWADC_RegularConversien_Polling\SWASTM32\STM32F7691_EVA TrueSTUDIO project (Converted from ACE)
DCVADC_TemperatureSensor\SWASTM32\STM32F7691_EVAL TrueSTUDIO project (Converted from ACE)
DCLWADC TriggerMode\SWASTM32\STM32F7631_EVAL TrueSTUDIO project (Converted from ACE)
ADC\ADC_TripleModelnterleaved\SWASTM32\STM32F7691_EVAL TrueSTUDIO project (Converted from ACE)

8 of 9 selected
[ Hide already open projects

Use installed project configurators to:
Search for nested projects

Detect and configure project natures

Working Sets
[ Add project to working sets New...

Select...

@ TR Conce

Figure 51 — Import Several Projects from File System

Many projects can then be imported in one step using this method. However, as
mentioned earlier the STM32Cube examples uses the same project name for each board
and as Eclipse requires different names to be used only one of the selected project in such
case will be imported.

IMPORT PROJECTS USING DOUBLE-CLICK

When using double-click on the .project file in Windows File Explorer to import an
STM32CubeMX (AC6, SW4STM32) project follow this guide.

After double-click on .project file, Atollic TrueSTUDIO will be opened if it is not already
started, and the following dialog is displayed.

A Project converter

This preject requires a conversion in erder to be used with Atollic True5TUDIO @,

Convert project STM32F7691_EVAL to an Atellic TrueSTUDIO® project?

Figure 52 — Project Converter Information
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Press OK to convert the project and import it into the workspace and a new dialog is
opened after a successful conversion.

& Project converter

.-"'_"‘-.I The project STM32F7691_EVAL was converted without problems, Seme manual
' configuration may still be required.

Figure 53 — Project Imported Information

The project is now imported into the workspace. Press OK to use the imported project.
Please note that files included in the project are not copied to the workspace, instead all
files are linked to the workspace. This means that the actual files will be updated in the
STM32Cube package in this case.

Some examples may use identical project names for projects aimed at

different boards. Eclipse cannot handle two ormore projects with the same
name in a workspace. Therefor, it may only be possible to import one project
for a board into the workspace. If an attempt to import a second project with
the same name is made, the import will be cancelled silently without any

specific message. To import a second project, remove the first project from
the workspace or create a new workspace.

USING IMPORTED PROJECTS

When a STM32CubeMX (AC6, SW4STM32) project has been imported and is converted to
Atollic TrueSTUDIO project there could be some updates needed. But in most cases it
should work to build and debug the project directly.

The first step to use the project in Atollic TrueSTUDIO could be to make a build and verify
that it builds without errors. After the project has been built a debug session can be
started.

First time a debug session is started the Debug Configurations dialog will be opened. Make
sure to configure to use correct Debug probe, e.g. ST-LINK or SEGGER J-LINK, and Interface
SWD or JTAG according to hardware requirements. If SWV shall be used then make sure to
set the Core Clock to the speed of the clock that will used by the target when debugging
the project.
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@ Edit Configuration

Edit launch configuration properties

Mame: “‘v‘lyProJEct.elf

[Z] Main | %5 Debugger . [ Startup Scripts| &+ Source| [ Common
Debug probe |ST-LINK ~
GDB Connection Settings

@® Autostart local GDB server  Host name or IP address
() Connect to remote GDB server  Port number 61234

GDB Server Command Line Options
Interface

®swD (OJTAG [ Use specific ST-Link S/N Scan

Serial Wire Viewer (SWV)
[CJEnable
Clock Settings
16.0
1000
Port number. 61235
Wit for sync packet

Misc
[ Verify flash download

[Log to file: Ci\Users\ASW-ENAtollic\TrueSTUDIONSTM32_workspace_9.0.2a\MyProject\Debughst-link_gdbserver_log.bt Browse...
[ External Loader: Scan
v
Revert Apply

Figure 54 — Edit Debugger Configuration

When correct setting for debugging is set make sure the debugger probe and board is
connected and start a debug session by pressing the OK button.

RESTORING CONVERTED PROJECTS

As mentioned earlier the Project Import Converter made copy of the .project and
.cproject files when the project was coverted. The original .project file was copied
to .project org file. The original .cproject file was copiedto .cproject org
file.

One way to restore the project and use it with AC6 again is to replace these project files
with the original files. Open a command prompt and rename the files. (Note! The filename
can not be renamed using Windows File Explorer as this program does not allow to
rename a file to start with “.” )

E.g. In a Command Prompt window use the move command to rename the files
1. Rename the converted projet files if you these files shall be kept.

move .project .project ts

move.cproject .cproject ts

2. Replace and use the original files

move .project org .project

move.cproject org .cproject
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The project should now be ready to be opened with System Workbench for STM32 (AC6,
SW4STM32) again.
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CONFIGURING THE PROJECT’S BUILD
SETTINGS

How a project is built is saved in a Build Configuration. Each configuration has
many Build settings.

Managed Mode projects can be configured using dialog boxes. Unmanaged Mode projects
require a manually maintained makefile.

Atollic TrueSTUDIO provides extensive GUI controls for configuration of command line tool
options using a simple point-and-click mechanism.

To configure a Managed Mode project, perform the following steps:

1. select a project in Project Explorer view.

2. Click on the Build settings toolbar button or select Project, Build
Settings....

Figure 55 — Build Settings Toolbar Button

Project  Run  Window Help
Open Project P
Close Project

Build All Ctrl+B

Build Project

Rebuild Project

Clean Project

Build Settings...

Manage Build Configurations...

PRAPPH E

C/C++ Index >

Properties

Figure 56 — Build Settings Menu Selection

3. The project Properties dialog box is displayed.

4. Expand the C/C++ Build item in the tree in the left column. Then select the
Settings item to display the build Settings panel for the active Build
Configuration.
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@ Properties for MyProject

type filter text

Settings - v -
> Resource
Builders &
~ CfC++ Build Configuration: |Debug [ Active ]

Build Variables
Environment

Logging D Target Settings € Toolchain Version B Tool Settings &+ Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings
Tool Chain Editor # General Runtime Library | Newlib-nano w
5 C/C++ General ~ B3 Assembler
CMSIS-5VD Settings (22 Target
Project References (2 General
Review (2 symbols

Run/Debug Settings
> Task Repository
WikiText

(22 Directories
(2 Debugging
(£ Miscellaneous
w B3 C Compiler
(E3 Target
@ General
(& Symbols
@ Directories
(& Optimization
@ Debugging
(& Warnings
@ Miscellaneous
v B3 ClLlinker
@ Target
2 General
@ Libraries
@ Optimization
@ Miscellaneous
w3 Other
@ Reports
@ Qutput format

~ | | Manage Configurations...

Cancel

Figure 57 - Project Properties Dialog Box

5. Select panels as desired and configure the command line tool options using
the GUI controls.

Advanced users may wish to enter command line options manually. This can be
done in the Miscellaneous panel for any tool.
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8 Properties for MyProject

type filter test

Settings - . -
Resource
Builders 2
~ C/C++ Build Configuration: Debug [ Active ]

Build Variables
Environment

*~ | | Manage Configurations...

Logging ) Target Settings €2 Toclchain Version B Tool Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings
Tool Chain Editor @ General Other options | -fno-builtin-printﬁ
CfC++ General ~ BB Assembler
CMSIS-5VD Settings (2 Target
Project References (2 General
Review (£ Symbols
Run/Debug Settings (% Directories
Task Repository # Debugging
WikiText (2 Miscellaneous
w B3 C Compiler
(2 Target
@ General
2 Symbols

@ Directories

# Optimization

@ Debugging

# Warnings

@ Miscellaneous
~ B C Linker

@ Target

# General

@ Libraries

@ Optimization

@ Miscellaneous
w 53 Other

@ Reports

@ Output format

Figure 58 — Tool Settings, Miscellaneous Options

6. Some project build settings are relevant for both Managed Mode projects
and Unmanaged Mode projects. For instance the selected microcontroller
or evaluation board may affect both the options to the compiler during a
Managed Mode build, and also how additional components in Atollic
TrueSTUDIO, for instance the SFR view, and debugger, will behave.

Project build settings relevant for both Managed Mode projects and
Unmanaged Mode projects are collected in the Target Settings panel.
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8 Properties for MyProject

type filter text

Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
CMSIS-5VD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

@

Settings

Configuration:

-] Target Settings  €» Toolchain Version &5 Tool Settings # Build Steps

Target

Debug [ Active ]

type filter text

Device

S5TM32F4_Discovery
STM32F401_Discovery
STM32F412G_DISCO
5TM32F413_DISCO
STM32F429|_Discovery
STM32F723E_DISCO
STM32F746G_DISCO
STM32F7691_DISCO
STM32F0_Discovery
STM32LO73Z-EVAL
STM3ZL100C_DISCO
STM32L132-EVAL
STM32L152D-EVAL

CTRAIT ATES CLAL

~ | | Manage Configurations...

Info 2

Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO prowvi...
Atollic TrueSTUDIO provi..,
Atollic TrueSTUDIO provi...
Atollic TrueSTUDIO provi..,

Admllime Tt e m €T mmead &

STM32F407VG: FLASH: 1024KB RAM: 128KB

Code location |FLASH

Endianess

Big endian (®) Little endian

Any changes made here will be reflected in ALL build configurations for this project.

Restore Defaults

Build Artifact Bir 1 | *

Apply

Cancel

Figure 59 — Target Settings Dialog Box

g

Any changes made here will be reflected in ALL build configurations for this

project.

Changing to a different hardware target, will cause a new linker script file
(.1d) to be generated, with FLASH and RAM settings adjusted to the

memory size of the new target device. See Generate a New Linker Script,
page 131 for more information.

However, libraries, header files, etc. will not be generated automatically for
the new target! These must be added manually to the project.

If the target device needs to be changed, Atollic recommends generating a
new project for that target. Copy the source code from the current project to

the new project.
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7. Click the OK button to accept the new settings. This will change the
settings for the selected Build Configuration.

O The Build Analyzer view can be used to analyse the size and location of a
= program in detail. Please read more about the Build Analyzer at page 264

BuUILD CONFIGURATIONS

A Build Configuration stores how a project is built. Each Build configuration has several
Build Settings. Each Build Setting can be individually set for each Build Configuration.

A Project can have an unlimited number of Build Configurations. This is a very powerful
tool to be able to quickly build a project in different ways, such as with different
optimization levels, tool chain versions and even different build behavior can be set. It is
even possible to have a project be built as both a library and an executable with two
different Build Configurations.

A project created in Atollic TrueSTUDIO contains by default two Build configurations, the
Debug and the Release configuration. In these configurations there are two build settings
that differentiate them. The Debug configuration is built with debugging information and
no optimization level. The Release configuration is optimized for small code size and with
no debugging information.

Settings done in the project will usually only affect the current configuration. However
what Build Configuration that is affected can be selected in the dropdown list located at
the top of the panel.

8 Properties for MyProject O X
type filter text Settings - - w
Resource
Builders =
« C/C++ Build Configuration: | Debug [ Active] | | Manage Configurations...
Build Variables
Envirenment
Logging © TargetSettings @ Toolchain Version 8 Tool Settings . Build Steps Build Artifact Binary Parsers € Error Parsers
Settings
Tool Chain Editor Select what toolchain to use for Atellic ARM Tools
C/C++ General (@ Default
CMSIS-SVD Settings
Project References () Fixed TrueSTUDIO version  5.2.1 Pro
Review
Run/Debug Settings () Fixed toolchain location C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.0.0\ARMTools\bin Browse...
Task Repository
WikiText Selected toolchain location  C:/Program Files (x86)/Atollic/TrueSTUDIO for STM32 9.0.0/ARMTools/bin
~
@

Figure 60 — Select Affected Build Configuration
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This does not change what Build Configuration is used when building. To change that the
Active Configuration needs to be changed, see Changing Active Build Configuration on
page 90.

When building is done, the build-result such as an .elf-file, is stored in a folder with the
same name as the Build Configuration. This makes it easy to locate. For this reason it is
also a good idea to not use white space in the name of a Build Configuration.

CREATE A NEW BuILD CONFIGURATION FOR RELEASE

When most of the development is done and it is time to switching to the Release
configuration, there might be a lot of settings done under the development process that is
missing in the Release configuration.

To make sure that the Release configuration contains all necessary settings, it may be
easiest to create a new Release configuration, copy the settings from the Debug
configuration, and then just change the debug information level and optimization level.

1. Select the project in the Project Explorer and right click Project, Manage Build
Configurations...

2. Optional - Delete the old Release configuration or the configuration that does not have
all the used settings

3. Click New...

4. Name the new configuration. E.g. NewRelease. It is recommended not to use any
whitespaces in the name of the Build Configuration.

5. Select to copy settings from the existing Debug configuration.
6. Click OK.

7. Select the new NewRelease configuration and click Set Active. This determines what
Build Configuration is to be used when building the project.

8. Close the dialog by clicking the OK button.

Next, open up Project, Properties, and navigate to C/C++ Build, Settings, Tool Settings. In
the Debugging node, for the Assembler and C/C++ Compiler, set the debug level to none.
Then select an optimization level in the Optimization node for the C/C++ Compiler.

The build output folder will be named as the active build configuration. So when the
project is built, the .elf file will be located in the NewRelease folder for the new Release
configuration.

Building all Build Configurations

It is easy to build all Build Configurations at the same time.
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For another example see Create a New Build Configuration For an Old Toolchain Version on
page 101.

CHANGING ACTIVE BUILD CONFIGURATION

To change what Build Configuration is used to build, right click the project and select Build
Configuration, Set Active and select the preferred Build Configuration

8 5TM32 workspace 9.0 - C/C++ - MyProject/src/main.c - Atellic TrueSTUDIO for STM32

File Edit Seource Refactor View Mavigate Search Project Run Window Help

ef [ B B AR K8 S|SB BGF- RV~ |O00-B-8
[7 Project Explorer 52 = 0 [ main.c 53
= <}===>| I 37 /* Private functions */
v E}f? WyPro’ =
¥ gin  New O
[l Inc Go Into
Lib rogram
g Ulti Open in New Window pros
v 8 s Show in Local Terminal ¥ [T ssssssssssssssssssssssssssssssssssssssss
g lIEI Copy Ctrl+C
B
) Paste Ctrl+V
v g W Delete Delete
Remove from Context Ctrl+Alt+Shift+ Down b
Source > |T_TAB_SRAM needs to be defined when building
Move. len located to RAM and interrupts are used.
R interrupt table located in flash will be us:
Rename... F2  |system _*.c> file and how the SystemInit() fu
=ter.
fu  Import. R = Bx20000000;
by Export.
Build Project I~ application code here */
B Clean Project L +/
Refresh F5 |[LED3);
&9 ) LED4) ;
= Close Project LEDS) ;
w (= Del Close Unrelated Projects LEDG) ;
g Build Cenfigurations » Set Active *» [~ 1Debug
- Build Targets > Manage... 2 Release
Index ’ Build Al
ctrr Run As » Clean All
Debug As > Build Selected...
Profile As »

Restore from Local History...

Figure 61 — Change active Build Configuration

SOURCE FOLDERS

A folder within a project can be recognized as a source folder if it is annotated with a small
C-icon in the Project Explorer.
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For Atollic TrueSTUDIO to be able to recognize changes in a source file, it needs to be
located in a source folder. Either as a resource located within the project or linked from
some other location.

= 0

EfE ¢ ¥

[ Project Explorer i7

> =% myLibrary
4 3_5 ryProject
s f;ﬁ Binaries
> ) Includes
» 2 Libraries
- A2 Utilities
> |G sre
» (= Debug
» =% Release
= myFolder
[ unittest
linker_script.ld
\Z| myProject.elf.launch

Figure 62 — Source Folders

To make Atollic TrueSTUDIO handle an existing folder as a new source folder do the
following steps:

1. Select the project and in the top menu select Project, Properties.

2. Inthe Properties panel open C/C++ General, Paths and Symbols and then the Source
Location tab.

8 Properties for MyProject

type filter text Paths and Symbols

Resource

Builders

C/C++ Build
w Cf/C++ General

Configuration: Debug [ Active ] ~ | Manage Configurations...

Code Analysis
Documentation

@ Includes # Symbols = Libraries (B Library Paths 2 Source Location @ References
File Types

Formatter

Indexer

Language Mappings

Paths and Symbols

Preprocessor Include Paths,
CMSIS-5VD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText:

Source folders on build path:

Add Folder...

(= /MyProject/Libraries
(7= /MyProject/Utilities
= /MyProject/src

Link Folder...

Edit Filter...

Delete

Restore Defaults

Apply

@

Cancel

Figure 63 — Source Location Tab
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3.

Click Add Folders... and select the new source location.

E] 5TM32 warkspace 8.0 - C/C++ - MyProject/src/main.c - Atollic TrueSTUDIO for STM32

File

Edit Source

[ Project Explorer 5%

v 12 MyProject

>
b
b

b
>
b
b

4 Binaries

)l Includes

(22 Libraries

(2 Utilities

P

(= Debug

= MyFolder
stm32f4_flash.Id

Refactor  View

Navigate

= 8 (g mainc &2

Search Project Run

EHAEER SRR E6S (BiBi® ¥t

Window  Help

- 37 /* Private functions */

Grov @O0~ 8

int main{voil

int i = @5

=
* IMPORTA
* The syml
* if code
*  Otherwi
* See alsi
*  5CB->VTH
* E.g. S

/* TODO -

/% Initial
STH_EVAL_L|
STM_EVAL_L|
STH_EVAL_L|
STM_EVAL_L|

/* Turn on
STM_EVAL_L|
STM_EVAL_L|
STM_EVAL_L|
STM_EVAL_L|
/* Infinit
while (1)
{

i+4;

**  Abstract:

main program

E] Properties for MyProject

type filter text

» Resource
Builders
5 C/C++ Build
w CfC++ General
5 Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbals
Preprocessor Include Pz
CMSIS-5VD Settings
Project References
Review
Run/Debug Settings
> Task Repository
WikiText

Paths and Symbols

Configuration:

(= Includes  # Symbols =i Libraries [ Library Paths (5 Sourcelecation [ References

Debug [ Active ]

Source folders on build path:

| | Manage Configurations...

» (= /MyProject/Libraries
> = /MyProject/Utilities
> (= /MyProject/src

Select a folder from workspace:

(= <root folder>
(= settings

> (= Debug
(= MyFelder

@

Figure 64 — Folder Selection Tab

Cancel

There should then be a new Source folder in the project.

File

Edit

A32_workspace |

Source

v Eﬁ MyProject

>
>

>
>
>
>
>

q:g'" Binaries
|@] Includes
2 Libraries
[ MyFolder
2 Utilities
28 src

= Debug

[E stm32f4 flash.ld

Refactor
e W B R

[ Project Explarer 53

View Mavig

48

= O

auin Il

Figure 65 — New Source Folder
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File Edit Source Refactar View Navigat: Search Project Run

KREKP

Y B R
[f Project Brplerer 12| [ 9:3
v @ MyLibrary
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@J Includes
v {8 src
@ myFilter.c
v [ Debug
(= sIc
[ libhyLibrary.a
v @ MyProject
16," Binaries
@J Includes
(& Libraries
[ MyFolder
[ Utilities
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(= Debug
= MyProject.elf.launch
= MyProject.lf launch111
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INCLUDE LIBRARIES

This guide is for including libraries into Atollic TrueSTUDIO projects. For information how
to refer to a library created in an existing project, see Referring Project on page 119. On

page 155 there is a guide for how to Update CMSIS Math library.

In order to include a library into a project right-click on the project where the library will

be included; select Properties, C/C++ Build and Settings. Then select the Tool Settings-tab,
select C Linker, Libraries.

ain.c - Atollic TrueSTUDIO for STM32

8 Properties for MyProject

ype filter ted]

Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
CMSIS-5VD Settings
Project References
Refactoring History
Review
Run/Debug Settings
Task Repository
WikiTest

Window  Help

Settings

Configuration: | Debug [ Active]

 Target Settings € Toolchain Version i Tool Settings - Build Steps

¥ Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

(B General

v 1B Assembler

(5 Targe:

@ Genesal

@ Symbals

@ Directories

# Debugging

@ Miscellaneous
v 15 C Compiler

3 Targe:

@ General

@ Symbaols

@ Directories

(# Dptimization

( Debugging

 Warnings

@ Miscellaneous
v 1) CLinker

& Targe:

@ General

(8 Libraties

(# Optimization

(# Miscellaneous
v i) Other

@ Reports

( Qutput farmat

Figure 66 — Include a Library
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Library search path & @408
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3. In the Libraries list add the name of the library - not the path! The name is the
filename without “lib” prefix and without the file extension (.a). It is important
not to include those parts of the name. This is a GCC convention.

Example: For a library-file named 1ibMyLibrary.a add the name MylLibrary.

If by any chance the library’s name don’t confirm to the GCC convention, the full

name to the library can be entered, preceded by a colon “:”.
Example: For a library-file name STemWin524b _CM4 GCC.a add the name
:STemWin524b_CM4_GCC.a

4. |nthe Library Paths list, set the path to where the library is located. Do not
include the name of the library in the path.

Example: ../../MyLibrary/Debug, this is the path to the archive file of the
library project myLibrary residing in the same workspace as the application
project.

5. The source folder for the header files should also be added to the Include paths.
Do that by selecting Project, Properties, Tool Settings, C Compiler, Directories
and press the Add... button. Then add the path to the source folder for the
header files in the library.

winc - Atolic TrueSTUDIOS for ARM®

GlRAREGRISEB A e-o-#00-B-8F
=53 7 = 0 |[[@ maine
(B Propertiesfor myProject

Settings S
Configuration: [Debug [ Active] ~ | [ Manage Configurations...

D Target Settings | © Tookhain Version B Tool Settings | & Build Steps | | Build Artact | [} Binary Parsers | © Error Parsers.

) Add direcory path

Directory:

oK Cancel | [ Workspace... | | File system...

Figure 67 — Add the Library to the Include Paths
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@ Properties for MyProject

should not have changed for external header files.

If external libraries is to be treated as normal source folder, the folders must
also be added as source-folders to the project.

This is particularly important when using tools that generates external code,

such as STM32CubeMX

Libraries added by include paths are considered static in that way that they
are provided by external parties. The .h files are not rescanned as the content

The included libraries can also be found by right-clicking the project and select C/C++
General and open the Libraries-tab and the Libraries Path-tab.

See Referring Project on page 119 for more information if a project is referring to another
project, a library or a normal project.

COMPILER SETTINGS

All the settings for the compiler can be found by open the Build Configuration with the
Build Settings Toolbar button.

Then select the Build Configuration that should be changed and the Tool Setting tab.
Select the C Compiler tool node.

The compilers command line command and options are then displayed.

type filter text

Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
CMSIS-5VD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

@

Settings

2 Target Settings € Toolchain Version & Tool Settings & Build Steps

Build Artifact Binary Parsers 3 Error Parsers,

v B Assembler

(5 Target

(B General

(B Symbols

(2 Directories

(# Debugging

(£ Miscellaneous
~ 83 C Compiler

(2 Target

2 Generl

(% Symbols

I Directories

(B Optimization

(B Debugging

(& Warnings

(# Miscellaneous
~ B Clinker

(2 Target

2 Generl

(3 Libraries

(2 Optimization

(5 Miscellaneous
v B Other

(3 Reports

(2 Output format

Command: | arm-atollic-eabi-gce ¢

All options:

\Libraries\CMSIS\Include -L.\Libraries\Device\ STM32F4d\Include -1.\Libraries

-mthumb -mcpu=cortex-md -mfloat-abi=hard -mfpu=fpvd-sp-d16 -std=gnu11 -DSTM32F4XX -
DSTM32F40XX -DUSE_STDPERIPH_DRIVER -DUSE_STM32F4 DISCOVERY -DHSE_VALUE=8000000 -1../src -1..

~

\STM32Fdex_StdPeriph_Driveriinc -I.\Utilities\STM32F4-Discovery -00 -ffunction-sections -fdata-sections

Expert settings:

Command
line pattern:

S{COMMAND} S{FLAGS} S{OUTPUT_FLAG} ${OUTPUT_PREFLXS{OUTPUT} ${INPUTS}

Cancel

Figure 68 — Compiler Settings
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The different nodes below the C Compiler can then be selected to configure how the
compiling is done. More about these options are found in the following pages in this

chapter.

The options can also be manually changed by editing the All options field.

More about all options are found in the Compiler manual found in the Information Center
as the C/C++ Compiler link.

See also section Add or Remove Folder to Include Path on page 153 for
information on an easy way to update the include path.

More information about compiler settings can be found in the Compiler manual. The
manual can be found from the Information Center view.

Quick start

Upgrade information

TrueSTUDIC® Pro Upgrade FAQ

If you are using a project created with an older version
of TueSTUDIO®E you are highly recommended to
read the upgrade manual:

Important upgrade information for old projects

TrueSTORE®
Atollic® TrueSTORE® is a super-simple system to
download ready-made examples projects via the

internet.

Dowmload project from TrueSTORES

Creating C/C++ projects

To create a new C/C++ project, use one of the two
menu commands below:

File, New, C project
Fils, New, C++ project

Documentation center

Integrated Development Environment

Release notes

Installation guide

Quickstart guide

User guide

AR o Atollic TrueSTUDIO migration guide

Debugger and utilities

Debugger

Binary utilities
ST-LINK gdbserver
J-Link User Guide

Other resources

Adollic forum
Video tulorials

Build tools

Make

Assembler

CIC++ preprocessor
C/C++ compiler
Linker

Runtime libraries

C runtime library
C mathematics library
C++ runtime library

Newlib-nano readme

White papers
Application notes

Figure 69 — Finding the C/C++ Manual in Information Center

SET THE COMPILER TO USE THE C99-STANDARD

User can set the compiler to use the C99 standard by adding the '-std=c99' switch to the ¢
compiler tool.

Do this by selecting the General node.

From the dropdown menu select C99.
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This change will also be reflected in the editor’s behavior.

Read more about the status of the C99 implementation here http://gcc.gnu.org/gcc-
4.5/c99status.html.

Other C standards can also be set with the same drop down menu.

COMPILER OPTIMIZATION

The GNU C/C++ compiler (and hence Atollic TrueSTUDIO) have 6 levels of compiler
optimization; -00 for no optimization up to -O3 for full optimization. There is one level for
size optimization (-0s) which is commonly required in embedded projects and another
level for speed optimization (-Ofast).

Also available is a level for turning on optimizations that won’t interfere with the debug
experience (-0g).

To enable compiler optimization in the commercial versions of Atollic TrueSTUDIO, select
optimization option from the dropdown list in the C/C++ Build, Settings, Tool Settings, C
compiler, Optimization panel in the Project Properties dialog box. The optimization

options can also be set per file in the File Properties dialog box, found by right-clicking an
individual file.

8 Properties for MyProject

type filter text Setlings .
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Builders

v C/C++ Build Configuration: | Debug [ Active ]
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Figure 70 — Compiler Optimization Settings for a Project
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& Properties for main.c

type filter text
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~ C/C++ Build
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@

Settings - A4
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[ Exclude resource from build

& Tool Settings & Build Steps

« & C Compiler Optimization Level  Nene (-00) v
(5 Target
(2 General
(& Symbols
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Prepare dead code removal
Prepare dead data removal

(2 Optimization
(% Debugging
(% Warnings

(% Miscellaneous

Figure 71 — Compiler Optimization Settings for a File

The optimization setting is per Build Configuration. Per default the Debug configuration is
optimized with —O0 and the Release configuration has -Os.

In addition to the simplified optimization settings mentioned above, about 100
optimization settings can be set individually using various command line options and
#pragmas. Consult the Compiler manual for details. It can be found from the Information
Center view.

To define a specific optimization level on a block of code, use the optimize attribute on the
block:

void  attribute ((optimize("Ol"))) myFunc (unsigned char
data) {

// The code the needs to have the -01 optimizing

LINK TIME OPTIMIZATION (LTO)

Using LTO means that when compiling individual files the output is not object code, but
instead an intermediate internal format between the original source code and assembly
code. This means that when the linker is doing the final link it has access to more

optimizable information about each file and a globally optimized program is generated.

However, because of the way this works also means that in order to use this feature fully it
is necessary to provide the linker tool with some extra information that usually has only
been supplied to the compiler tool. This extra information can be any optional extra flag
that you might have added to the compiler process.
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@ Properties for MyProject

In most cases however it will only be required to add the following flags to the Linker tool
Miscellaneous field

-flto

-ffunction-sections -fdata-sections

-0Os -g

type filter text

Resource
Builders
~ C/C++ Build
Build Variables
Envircnment
Logging
Settings
Tool Chain Editor
C/C++ General
CMSIS-SVD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

Settings

w8 Assembler

(2 Target

2 Generel

3 Symbols

3 Directories

{5 Debugging

(5 Miscellancous
v & C Compiler

(5 Target

(B Genersl

(# Symbols

(# Directories

(2 Optimization

(£ Debugging

(% Wamings

5 Miscellaneous
v 1 C Linker

(2 Target

5 General

(5 Libraries

(% Optimization

(B Miscellaneaus
~ ) Other

(# Reports

(2 Output format

Other options | -W,-cref,-u,Reset_Handler -flto -ffunction-sections -fdata-se:tlons—Osl

Additional object files

aaagld

Figure 72 — Linker LTO Settings for a Project

The optimization flag (-0s) should have the same value as the optimization flag for the

compiler,

see page 93 for more information.

Please note! -g shall be used to get extra debug information needed when debugging the

program.

It is also required to change the Compiler tool settings and there add the —f1to flag to the
miscellaneous field.

99 | Page



Getting Started

8 Properties for MyProject
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Figure 73 — Linker LTO Settings for a Project

CHANGING TOOLCHAIN VERSION

When upgrading to a new version of Atollic TrueSTUDIO it is a good idea to not
immediately also switch the tool chain.

To change to an older version of the Atollic ARM Tools toolchain or the PC toolchain click
on the Build Settings toolbar button.

e

Figure 74 — Build Settings Toolbar Button

Select the Toolchain Version tab.
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@ Properties for MyProject O X
type filter text Settings 7 T
Resource —
Builders € Target Settings @ Toolchsin Version 53 Tool Settings # Build Steps Build Artifact Binary Parsers @ Error Parsers ()
w (C/C++ Build
Select what toolchain to use for Atollic ARM Tools
Build Variables
Environment
Logging @ Default
Settings () Fixed TrueSTUDIO version  6.0.0
Tool Chain Editor
C/C++ General (O Fixed teolchain location Ci/Program Files (xB6)/Atollic/TrueSTUDIO for ARM 6.0.0/ARMToals/bin Browse...
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;’”J_“t References Selected toolchain location  C:/Program Files (x86)/Atollic/TrueSTUDIO for ARM 6.0.0/ARMTools/bin
eview
Run/Debug Settings
Task Repository
WikiText
v

Figure 75 — Tool Chain Version tab

There are three options available here:

e Default — This option will use the tool chain in the currently running installation of
TrueSTUDIO.

e  Fixed TrueSTUDIO version — if there are other versions of Atollic TrueSTUDIO
installed on the computer, this option allows the user to select from what version
the tool chain will be selected. It will then select that version even if the
installation folder for the selected version is changed.

e  Fixed toolchain location — Used to point to a specific folder.

Q When working with a version control system in a team, the second option is
= strongly recommended for a project. That way all developers will use the same
toolchain even if using different versions of Atollic TrueSTUDIO.

These setting are saved individually for each Project’s Build Configuration. That way it is
possible to have different Build Configurations using different toolchain versions. This way
a quick regression test can be created.

CREATE A NEW BUILD CONFIGURATION FOR AN OLD
TOOLCHAIN VERSION

To create a new Build Configuration for an older version of the toolchain, do the following:

1. Right click the project and select Build Configurations, Manage...
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Figure 76 — Manage the Build Configurations
In the panel select New... to create a new Build Configuration.

Enter a good name for the new Build Configuration. Use one word, such as
OldToolChain, without white space and press OK and OK again in the Manage
Configuration panel.

8 Create New Configuration

Mote: The configuration name will be used as a directory name in the file
system. Please ensure that it is valid for your platform.

Neme: | OldToolChain |
Description: | |
Copy settings from

(®) Existing configuration | Debug b
(O Default configuration Debug

O Import from projects - not selected --

O Import predefined -- not selected --

Cancel
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Figure 77 — Create New Configuration

4. Inthe Toolchain Version tab it is now possible to set the Default version of the tool
chain for the normal Debug Build Configuration and a Fixed TrueSTUDIO version for
the OldToolChain Build Configuration.

@ Properties for MyProject o

type filter text Settings yEEYY
Resource
~
Builders
v C/Ce+ Build Configuration: | OldToolChain ~ || Manage Configurations...
Build Variables
Environment
Logging D Target Settings ' Toolchain Version 3 Tool Settings #* Build Steps Build Artifact Binary Parsers @3 Error Parsers
Settings
Tool Chain Editor Select what toolchain to use for Atollic ARM Tools
€/C++ General
CMSIS-SVD Settings O Default
Project References )
@ Fixed TrueSTUDIO version |43.1 Pro v
Review
Run/Debug Settings O Fixed toolchain location | C:/Program Files (x86)/Atollic/ TrueSTUDIO for ARM 6.0.0/ARMTools/bin Browse...
Task Repository
WikiText
Selected toolchain location  C:/Program Files (x38)/Atollic/TrueSTUDIO for ARM Pro 4.3.1/ARMTools/bin
v

Figure 78 — Old Tool Chain Version for the New Build Configuration

CONVERT .ELF-FILE TO ANOTHER OUTPUT FORMAT

To convert your program to another output format, do the following:

1. Open up Project, Properties, C/C++ Build, Settings, Tool Settings, Other, Output
format

2. Check the box Convert build output and choose a format in the dropdown menu.
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@ Properties for MyPraject
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Figure 79 — Output Format Selection

3. Build the project

The converted output will be located in the output directory associated with the currently
active Build Configuration, typically Debug/Release directory.

Other supported file formats are: Binary, Motorola S-record, Motorola S-record with
symbols, IAR Simple Code and Verilog Hex Dump.

To manually create .hex, .srec and .bin-files, add Post-build steps in the Build Step tab:

arm-atollic-eabi-objcopy -O binary myfile.elf myfile.bin
arm-atollic-eabi-objcopy -O ihex myfile.elf myfile.hex
arm-atollic-eabi-objcopy -0 srec myfile.elf myfile.srec

Q Conversion to the IAR Simple Code File Format can only be made using the
= dropdown menu in Atollic TrueSTUDIO. The IAR Simple Code File Format can
not be generated with objcopy.
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TEMPORARY ASSEMBLY FILE

Save the temporary assembly file by adding the -save-temps flag to the compiler.
In the menu select Project, Properties, C/C++ build, Settings.

Open the Tool Settings tab.

Then C Compiler, Miscellaneous. Add —save-temps and rebuild the project.

The assembler file will be located in the build output directory and will be called:
FILENAME.s

There will also be a FILENAME. i that is the preprocessed c-code. That is the code as it will
look after the preprocessor but before the code is compiled. If there might be a problem
with some #define then looking into this file is a good idea.
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BUILDING THE PROJECT

To start a Build, click on the Build toolbar button. Only files that are changed since the last
build, or that depends on changed files or settings, will be built.

a8

Figure 80 - Build Toolbar Button

The Build result is displayed in the Console window. At the end are the code size figures.
For example:

Print size information

text data Dbss dec hex filename
66232 2808 4004 73044 11d54 GSM 1lib cbl.elf
Print size information done

The values are organized according to memory sections and areas. Per default, the linker
arranges the memory into the sections text, data, bss. Moreinformation is found
in the linker script file (. 1d).

The dec and hex figures express the size of the .e1f file. Below the filename header
is the name of the .e1f file.

Q The Build Analyzer view can be used to analyse the size and location of a
= program in detail. Please read more about the Build Analyzer at page 264
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ENABLE PARALLEL BUILD

Parallel Build is when more than one thread is used at the same time to compile and build

the code. Most of the times it will reduce the build time significantly. The optimal
number of threads to use is usually equal to the number of CPU cores on the computer.

To enable Parallel Build select Project, Properties and in the Properties panel select C/C++
Build. Open the Behavior tab and Enable Parallel Build.

@ Properties for MyProject

type filter text CfC++ Build o - w
Resource
Builders

« C/C++ Build Configuration: Debug [ Active | ~ | | Manage Configurations...

Build Variables
Environment
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(O Use parallel jobs: 4 =
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CMS5IS-5VD Settings
Project References

Review
:ur:(ygebugtSEﬁlngs ‘Workbench Build Behavior
ask Reposito
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Mote: See Workbench autematic build preference
Build {Incremental build)
Clean
Restore Defaults Apply

Figure 81 — Parallel Build

ENABLE BUILD ON SAVE

To enable Atollic TrueSTUDIO to automatically build a file when it is saved, the Build
Behavior setting needs to be changed.

In the top menu select Project, Properties and in the Properties panel select C/C++ Build.
Open the Behavior tab and enable Build on resource save.
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8 Properties for MyProject
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Figure 82 — Build on Save

REBUILD PROJECT

To force a Rebuild of all files included in the project, click on the Rebuild toolbar button or
select the menu command Project, Rebuild Project.

&

Figure 83 — Rebuild Toolbar Button
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Search | Project Run  Window Help

5 & | Open Project P
Close Project

Build All Ctri+B

Build Praject

Rebuild Project

Clean Project

Build Settings...

Manage Build Configurations...

PPAPAH B

C/C++ Index b

Properties

Figure 84 — Rebuild Active Configuration Menu Selection

BUILD ALL PROJECTS

To build all open projects in a workspace, select Project in the top menu and then Build All or
press Ctrl+B. This will build the active Build Configuration for each project.

Search = Project Run  Window Help

y B | Open Project P

Close Project
Build All Ctrl+B

Build Project

Rebuild Project

Clean Project

Build Settings...

Manage Build Configuraticns...

PPIPIE

C/C++ Index ]

Properties

Figure 85 — Build All Projects

BUILD ALL BUILD CONFIGURATIONS

To build all Build Configurations for a project, right-click the project and in the context menu select

Build Configurations and Build All.
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Figure 86 — Build All Build Configurations

HEADLESS BUILD

This is intended for Managed Mode projects that are to be integrated into script-
controlled builds, such as nightly builds on build servers for continuous integration process
methods, etc. It is possible to start a build process from the operating system command
line also for Managed Mode projects. The IDE GUI is never displayed in this case, and the
user does not have to interact manually with the IDE at all.

The IDE installation folder, e.g. C:\Program Files (x86)\Atollic\TrueSTUDIO for
STM32 9.0.0\ide, contains the file headless.bat, whichisused for running
headless builds.
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Option Description

-data {[uri:/]/path/to/workspace} This option is always required and selects which workspace to
use for the headless build. If the selected workspace folder
does not exist, it will be created automatically.

-import {[uri:/]/path/to/project} Optionally import a project into the workspace before the
headless build starts. Please note that importing into a
workspace is not the same as copying the files to the
workspace. It tells Atollic TrueSTUDIO that there exists new
files in a workspace.

-importAll {[uri:/]/path/to/projectTreeURI}  Optionally import several projects into the workspace before
the headless build starts.

-build {projname_reg_exp} Build all build configurations (see page 88 for more
information) of the selected project. If the project name
contains wildcards (? and *), all matching projects will be
built.

-build {projname_reg_exp/configname} Build the selected project using only the selected build
configuration. If the project name contains wildcards (? and
*), all matching projects will be built.
This option can be used several times. That way libraries can
be built before the project depending on them.

-build all Build all configurations of all projects in the selected
workspace.
-cleanBuild {projname_reg_exp} Rebuild all build configurations of the selected project. If the

project name contains wildcards (? and *), all matching
projects will be rebuilt.

-cleanBuild Rebuild the selected build configuration of the selected
{projname_reg_exp/configname} project. If the project name contains wildcards (? and *), all
matching projects will be rebuilt.

-cleanBuild all Rebuild all build configurations of all projects in the selected
workspace.

-l {include_path} Additional include path to add to tools.

-include {include_file} Additional include file to pass to tools.

-D {prepoc_define} Additional preprocessor defines to pass to the tools.

-E {var=value} Replace/add value to environment variable when running all
tools.

-Ea {var=value} Append value to environment variable when running all tools.

-Ep {var=value} Append value to environment variable when running all tools.
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Option Description

-Er {var} Remove/unset the given environment variable.

An option argument is parsed as a string, a comma separated list of strings, or a boolean,
depending on the type of option.

Example:

headless.bat -data "C:\Users\User\headless\buildwWws" -
importAll "C:\Users\User\headless\checkOutDir" -cleanBuild
all > "C:\Users\User\headless\build.log"

This command will create a temporary workspace folder bui 1dwWs for this build. It will
import all projects from the folder checkOutDir (not copy, just import to the temporary
workspace) and build all build configurations defined in each project. The result will be
stored in the folder checkOutDir. A log file will be created in the folder headless.

Doing an import is vital if ether a temporary workspace is used or a batch-script is used
and the project to build is checked out from a repository before the build. This is because
Atollic TrueSTUDIO needs to know about the files before using them to build.

LOGGING

To enable project build logging, right-click on the project and select Properties. Then
select C/C++ Build, Loggings.

The logs can then by default be found in

WORKSPACE PATH\.metadata\.plugins\org.eclipse.cdt.ui\MyProjec
t.build.log

A global build log for all projects in a workspace can be enabled by selecting Window,
Preferences and in the dialog open C/C++, Build, Logging and Enable global build logging.

THE BUILD SIZE

After building a project, object files and an application binary file (typically in ELF format)
exist under the Debug or Release folder in the Project Explorer view file tree.
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To study the properties (such as code or data size) of an object file, open the Properties
view.

To open the Properties view, press the Show View toolbar button and select the
Properties view.

-
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Figure 87 — Open the Properties view

Then select the object file in the Project Explorer view. The Property view will display a
large number of properties, including code and data sizes of the object module.

To study the properties (such as code or data size) of a linked application binary file, open
the Properties view and select the ELF file in the Project Explorer view.
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Figure 88 — Open the Properties view

The Property view will display a large number of properties, including code and data sizes
of the complete application.

Data is normally stored in the “data" segment and code is normally stored in the "text"
segment.

The Build Analyzer view can be used to analyse the size and location of a
program in detail. Please read more about the Build Analyzer at page 264
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COMMAND LINE PATTERNS

The Command Line Pattern is used to assemble parts the builds up the command line that is
used to build the project.

To find it, press the Build Settings toolbar button.

’E
Figure 89 — Build Settings Toolbar Button

In the C/C++ Build, Settings select the Tool Settings tab. Each one of the different tools in
the toolchain (Assembler, Compiler, Linker and Other) has its own patter that can be
modified.

The pattern consists of the replaceable variables COMMAND, FLAGS, OUTPUT_FLAG,
OUTPUT_PREFIX, OUTPUT and INPUTS.

The default command line pattern is ${COMMAND} ${FLAGS} ${OUTPUT_FLAG}
${OUTPUT_PREFIX} ${OUTPUT} ${INPUTS}

White space and other characters are significant and are copied to the created command.

The environment variables can also be used. They are defined in Project, Properties,
C/C++ Build, and then Environment.

CREATE .LIST-FILES

To get list files with assembler information when the files in the projects are compiled the
build conigurations for the C/C++ compiler needs to be updated.

In the C/C++ Build, Settings select the Tool Settings tab and then C Compiler. In the Expert
settings for Command Line Pattern add -Wa, -aln=${OUTPUT} .1list as shown below.
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: Testing
WikiText

Settings

Configuration: | Debug [ Active]

=] [Manage Configurations...

€ Target Settings | & Tool Settings | 4 Build Steps |

4 ) Assembler
(2 Target
3 General
(# Symbols
(2 Debugging
(# Miscellaneous
(2 Directories
4|8 C Compiler
(2 Target
( General
(£ Symbols
(5 Directories
(2 Optimization
{2 Debugging
(2 Warnings

[ Miscellaneous

Build Artifact | [u} Binary Parsers | @ Error Parsers

Command:  arm-atallic-eabi-gcc -c

All options: . mthumb -mcpu=cortex-m4 -mfloat-abizhard -mfpu=fpud-sp-d16 -std=gnud0 -DUSE_STM32F4_DISCOVERY -
DHSE_VALUE=8000000 -DSTM32F4XX -DSTM32F40XX -DUSE_STDPERIPH_DRIVER -1../src -L\Libraries\CMSIS\Include -
LALibraries\Device\ STM32FdodInclude -L.ALibraries\STM32F4:cc_StdPeriph_Driver\ine -LA\Utilities\STM32F4-Discovery
-00 -ffunction-sections -fdata-sections -g -Wall

Expert settings:

Command

fine pattern: S{COMMAND} ${FLAGS] ${OUTPUT_FLAG] ${OUTPUT_PREFIX}${OUTPUT} ${INPUTS} -Wa,-aln=${OUTPUTLlist

m

Figure 90 — Generate —list Files

BUILDING ONE FILE

It is a bit complicated to enable the build option to build only one file in a project. It cannot
be done while the default setting Build Automatically is enabled. This will also disable the
Build on resource save behavior.

In the top menu select Window, Customize Perspective and in the dialog window open
the Menu Visibility tab.

Expand the Project node and enable the Build Automatically option.
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-
E Customize Perspective - C/C++

=)

Tool Bar Visibility | Menu Visibility | Command Groups Availability | Shortcuts |

Choose which menu items to display.

Menu Structure:

 [@ & Navigate
a4 [H 5 Project
Open Project
Close Project
|ag Build All
© [[] & Build Configurations
[7]1  Build Project
» [£] & Build Working Set
Clean...
[» E| ++ Index
e}
Properties
P | Run
> [H § Window
P || Help

[T Filter by command group

®

[ ok [ cancel

Figure 91 — Enable the Build Automatically Menu Item

Press OK, then go to the Project menu and make sure Build automatically is unchecked for

the project.

The popup menu option Build Selected File(s) is now enabled.
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File Edit Source Refactor View MNavigate Search Project Run Window
B e & ] ; :
W WD L AR RAEE (B B RS
[ Project Explorer 32 | = 0 [€] main.c 52
Bgle ¥
5 25 MylLibrary i - hdd your appli
v 5 MyProject o B
N t‘. Binaries /* Initialize LEDs */
S5TM EVAL LEDInit (LED3):
» @] Includes — — R
5 Libraries 5TM EVAL LEDInit (LED4);
’ Uil SIM_EVAL LEDInit (LEDS);:
> B Utiities STM_EVAL LEDInit (LEDS):
(2 myFolder - -
v EE /* Turn on LEDs #*/
> mi
5 [8 sta MNew >
> [n] str Open
> st with »
5> [H] str
5 I8 sy Show In >
3 @ tin Copy Ctrl+C
Debn
v (& Debuc Paste Ctrl+V
» [= Lit
v = s 3 Delete Delete
3 Remove from Context Ctrl+Alt+Shift+ Down
> Source 3
’ Move...
’ R F2
. ename...
> ?ﬁ UMti fug  Import...
> "y
by Export...
My
Wy 27 Refresh F5
stm32
Index >
Make Targets >
Resource Configurations >
Build Selected File(s)
Clean Selected File(s)

Figure 92 — Build Selected File(s)
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LINKING THE PROJECT

For detailed information about the linker, please read The GNU Linker manual. It can be
found by selecting the Information Center toolbar button and open the Information

Center view. Locate Document center, Debugger utilities in the Information Center and
press the Linker link.

Quick start

Upgrade information

TrueSTUDICE Pro Upgrade FAQ

If you are using a project created with an older version
of TrueSTUDIC® you are highly recommended to
read the upgrade manual:

Important upgrade information for old projects

TrueSTORE®
Afollic® TrueSTORE® is a super-simple system to
download ready-made examples projects via the

internet.

Diownload project from TrueSTORE®

Creating C/C++ projects

To create a new GiC++ project, use one of the two
menu commands belov:

File.

i C project
File, New, C++ project

Documentation center

Integrated Development Emvironment

Release noles

Installation guide

Quickstart guide

User guide

AR to Atollic TrueSTUDIC migration guide

Debugger and utilities

Debugger

Binary ufilities
ST-LINK gdbserver
J-Link User Guide

Other resources

Atollic forum
Video tutorials

Build tools

Make

Assembler

C/C++ preprocessor
C/C++ compiler
Linker

Runtime libraries

C runtime library

C mathematics library
C++ runtime library
Newlib-nano readme

White papers
Application notes

Figure 93 — GNU Linker manual link

This chapter will explain some of the more common problems encountered during linking.

REFERRING PROJECT

Whenever one project is using code from another project, these should be referring to
each other.

If a project needs to refer to a specific build of another project, select instead Project,
Properties and then C/C++ General, Paths and Symbols and open the References tab and
select the Build Configuration that the current project is referring to.

119 |Page



Getting Started

[E] Properties for myProject [
type fiter text Paths and Symbols Ty
» Resource
Builders
» C/C++ Build C IDebug [ Active] 'I IManager
4 C/Cr+ General
» Code Analysis
Documentation (= Includes | # Symbols | =h Libraries | 2 Library Paths [ (2 Source Location | (] References \
File Types
Formatter 4 [J] mylibrary Expand All
Indexer [ [Active]
Language Mappings Debug
Paths and Symbols 7] Release
Preprocessor Include ¢ > [ myProject Viove Up
CMSIS-SVD Settings
Project References ove Down
Review
Run/Debug Settings
» Task Repository
» Testing
WikiText

Figure 94 — Set Project References

With this way of referring between different Build Configurations. Note that the
references also can have priority among each other.

There are many advantages to having project references correctly set:
e The involved projects will not be rebuilt more than necessary.

e The Indexer will also be able to find functions from the library and open them. To
do that press the Ctrl key and in the editor, click the library-function where it is
used. The source file in the library will then be opened in an editor. For more
information about the Indexer, see page 148.

e [tis possible to create the Call hierarchy for the functions in the library. To find
the Call Hierarchy, mark the function name and press Ctrl+Alt+H. The Call
Hierarchy will then be displayed in the Call Hierarchy view.

If a library project is added as a reference, all the correct setting in Paths and Symbols
property page for the library will be entered. The tool settings that depends on this
Property page will also be adjusted.

This is the recommended method of adding libraries that is developed locally. For more
information about adding libraries see page 93.

There is another way to have projects referring to each other. In the top menu select
Project, Properties and select Project References. Then select and mark the referred
project.

However it is not possible to refer to different Build Configurations from this preference
and it will not automatically set up libraries.
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8 Properties for MyProject

type filter text Project References Pr vy

Ri F j
esource Projects may refer to other projects in the workspace, ()

Builders Use this page to specify what other projects are referenced by the project.

C/C++ Build
C/C++ General Project references for 'MyProject’s
CMSIS-5VD Settings
Project References

EEihyLibrary;

Review

Run/Debug Settings
Task Repository
WikiText

Figure 95 — Set Project References

DEAD CODE REMOVAL

Linker optimization is the process where the linker removes unused code and data
sections from the output binary. Runtime- and middleware libraries typically include many
functions that are not used by all applications, thus wasting valuable memory unless
removed from the output binary.

To enable linker optimization, select the Remove unused code and/or the Remove unused
data checkboxes in the Project wizard as appropriate (at project creation time).

Dead code removal can be selected at any time by opening the Build Configuration in the
properties for the project. Right-click the project and select Properties and in the dialog
select C/C++ Build, Settings. In the panel select the Tool Settings-tab, C Linker, General.
Enable Dead code removal and rebuild the project.
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8 Properties for myProject

type filter text

Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editer
C/C++ General
CMSIS-5VD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

Settings

Configuration: | Debug [ Active ]

© Target Settings ) Toolchain Version & Tool Settings # Build Steps

w B Assembler

@ Target

(2 General

(# Symbols

(22 Directories

@ Debugging

(& Miscellaneous
w 3 C Compiler

@ Target

(2 General

(2 Symbols

(2 Directories

(# Optimization

(2 Debugging

(# Warnings

(2 Miscellaneous
w B3 C Linker

(2 Target

2 General

@ Libraries

(2 Optimization

(2 Miscellaneous
w ) Other

(2 Reports

(# Output format

[ Dead code removal

Page size allocation for malloc()

~|  Manage Configurations...

Build Artifact B

Small (128 bytes) ~

CEI"I CEI

Figure 96 — Enable Dead Code Removal

ADDING CODE TO BE EXECUTED BEFORE MAIN()

The check-box Do not use standard start files gives two options to execute user-defined
code before entering main, instead of modifying the Reset-handler. Both are triggered by

the libc_init_array call in the startup code.
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@ Properties for MyProject

type filter text Settings - B~
Resource
Builders =
w C/C++ Build Configuration: |Debug [ Active ] | | Manage Configurations...

Build Variables
Environment

Logging © Target Settings €2 Toolchain Version 5 Tool Settings & Build Steps Build Artifact bl I
Settings
Tool Chain Editor (% General Linker script | ../stm324_flash.ld Browse...
C/C++ General w83 Assembler
CMSIS-SVD Settings (2 Target System calls | Minimal implementation ~
Project References (2 General [ Do not use standard start files
Refactoring History (£ Symbols [ Do not use default libraries
REV"EW X %‘: D|rector!es [[1No startup or default libs
Run/Debug Settings % Debugging Ne shared libraries
Task Repository (22 Miscellaneous
WikiText ~ 3 C Compiler
(E2 Target
(2 General
@ Symbels

(2 Directories

(& Optimization

(# Debugging

@ Warnings

(22 Miscellaneous
w B CLinker

@ Target

(2 General

(& Libraries

(# Optimization

@ Miscellaneous
~ 53 Other

Figure 97 — Do Not Use Standard Start Files

Option1: Constructors for objects or constructor functions are placed in a list called
.init array. These functions are then executed one by one by the 1ibc_init array.

Option2: Add code to an .init section.libc init array willrunthe init function
which will execute all instructions added to the . init section. The crti and crtn contains
the start and end of the _init function.

PAGE SIZE ALLOCATION FOR MALLOC

The page size setting for malloc can be changed from 128 bytes to 4096 bytes. The
setting for a new project uses 128 as the default value (malloc-getpagesize_P=0x80 is used
when building the project). This means that the heap increases in chunks of 128 bytes.
When the page size is set to 4096 the heap will increase in chunks of 4096 bytes. Update
the setting if a page size of 4096 is preferred.
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@ Properties for MyProject

type filter text

Resource
Builders
v C/C++ Build
Build Varizbles
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
CMSIS-SVD Settings
Project References
Review
Run/Debug Settings
Task Repository
WikiText

@

Settings
Configuration:  Debug [ Active] -

€ Target Settings € Toolchain Version &3 Tool Settings & Build Steps Build Artifact Binary Parsers €3 |4 |*

v B Assembler

(2 Target

5 General

{5 Symbols

(2% Directories

(2% Debugging

(22 Miscellaneous
w % CCompiler

(2 Target

% General

(5 Symbols

(2 Directories

(# Optimization

{2 Debugging

(2% Warnings

(22 Miscellaneous
~ B Clinker

(2 Target

% General

(2 Libraries

(% Optimization

(58 Miscellaneous
v & Other

Manage Configurations...

Dead code removal

Page size allocation for malloc() | Small (128 bytes) ~
Standard (4096 bytes)

Figure 98 — Linker Page Size Allocation for malloc()

INCLUDE ADDITIONAL OBIJECT FILES

In Atollic TrueSTUDIO it is easy to include additional object files. It can be files from other
projects, precompiled libraries where no source code is available or object files created

with other compilers.

To do that, open the Build Settings panel by pressing the Build Settings button.

Then navigate to the Tool Settings tab and select the C Linker, Miscellaneous node.

Additional object files can either be entered with the Add file path dialog or simply cut and

pasted into the panel.
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type filter text

Resource
y Builders
: v C/Cer Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C+ General
CMSIS-5VD Settings

4 Project References

4 Review

s Run/Debug Settings

1 > TaskRepository
WikiText

1

|

‘

i

@

Settings

Configuration: Debug [ Active ]

| | Manage Configurations...

€ Target Settings @ Toolchain Version &9 Tool Settings & Build Steps Build Artifact [q4 Binary Parsers @ | ¢ |+

v B Assembler

(2 Target

(% General

(2 Symbols

(2 Directories

(5 Debugging

(2 Miscellancous
v B CCompiler

(B Target

( General

(2 Symbols

(2 Directories

(% Optimization

(2 Debugging

(2 Warnings

(5 Miscellaneous
~ 1 CLinker

(2 Target

(5 General

(5 Libraries

(% Optimization

(& Miscellaneous
~ i Other

Other options | -W,-cref,-u,Reset_Handler

Additional object files £

a Add file path

File:

Cancel Workspace... | | File system...

Figure 99 — Add Additional Object Files

If a project has many object files, either created during compilation or added as additional
object files, this method is no longer possible. Instead an external list of object files needs
to be referred to during linking.

In the Other Options field add -w1, @FILENAME where FILENAME is a file containing a list
of object files to be included during linking.
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] Properties for fdisco o =)
| Settings T
.+ Resource
Builders
4 C/Cos Build Configuration: |Debug [ Active | ~ | [Menage Configurations...
Build Variables
Environment
Legging  Target Settings | € Toolchain Version| & Tool Settings | # Build Steps | " Build Artifact | [ Binary Parsers [ @ Error Parsers|
Settings
Tool Chain Editor 4 1§ Assembler Other options rww,ruef,ru,Reset,Handler
-/ =
g E&;;g\fgz’:&mgs g ;z’ng:; Additional object files IEREES
Project References (2 Symbols
Review (% Directories
Run/Debug Settings (2 Debugging
» Task Repository (& Miscellaneous
 Testing 4 1 C Compiler
WikiText (5 Target
2 General
(2 Symbols

(£ Directories
(& Optimization
(& Debugging
(2 Wamnings
(2 Miscellaneous

4 B CLinker

(5 Target

(® General

(2 Libraries

a B3 Other
(# Reports
(2 Output format

Restore Defaults Apply
©

Figure 100 — Add File With a List of Object Files

TREAT LINKER WARNINGS AS ERRORS

The GNU Linker is normally silent for warnings. However, the linker can treat warnings as
errors by adding the option --fatal-warnings.

One example on how the silent warnings appears is if the startup code containing the
normal Reset_Handler function is missing in the project. Then the GNU Linker will in
normal silent mode create an elf file and only report a warning output in the Console
window about the missing Reset_Handler. Example of warning message:

c:/program files (x86)/atollic/truestudio for arm
7.1.0/armtools/bin/../lib/gcc/arm—-atollic-

eabi/5.3.1/../../../../arm-atollic-eabi/bin/ld.exe: warning: cannot
find entry symbol Reset Handler; defaulting to 08000000

When the --fatal-warnings option is used the linker will not generate the .elf file but
display an error in the console log. Example of error message:

arm-atollic-eabi-gcc: error: Wl,--fatal-warnings,-cref, -
u,Reset Handler: No such file or directory

The easiest way to add the --fatal-warnings option is to:
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1. Open the Build Settings panel by pressing the Build Settings button.
2. Navigate to the Tool Settings tab and select the C Linker, Miscellaneous node.

3. Addthe --fatal-warnings option to the Other options field, e.g.
Update the field from
WI,-cref,-u,Reset_Handler
to
WI,--fatal-warnings,-cref,-u,Reset_Handler

LINKER SCRIPT

The linker (. 14d) script file defines where things end up in memory. Some important parts
of the linker script file is described below.

1. The ENTRY defines the start of the program.
The first instruction to execute in a program is called is defined with the ENTRY command.
Example:

/* Entry Point */
ENTRY (Reset Handler)

Q The ENTRY information is used by GDB so the program counter (PC) is set to

= the value of the ENTRY address when a program has been loaded. In the
described example the program will start to execute from Reset Handler
when a step or continue command is given to GDB.

Note! The start of the program can be overridden if the GDB script contains a

monitor reset command after the load command. Then the code will
start to run from reset.

2. The location of stack.

Example:

/* Highest address of the user mode stack */
_estack = 0x20020000; /* end of 128K RAM */
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The location of stack is normally used by the startup file. The startup code
= normally initialize the stack pointer with the address given in the linker script.
For Cortex-M based devices the stack address is also set at the first address in
the interrupt vector table.

3. Define the minimum size of Heap and Stack

It is common to define in the linker script the minimum size of Heap and Stack to be used
by the system. Example:

/* Generate a link error if heap and stack don't fit into RAM
*/
_Min Heap Size = 0; /* required amount of heap */

_Min Stack Size = 0x400; /* required amount of stack */

The values defined here are normally used later in the linker script to make it possible for
the linker to test if the Heap and Stack will fit into memory. The linker can then issue an
error if there is not enough memory available.

4, Specify memory regions

The memory regions are specified with name, ORIGIN and LENGTH. It is common also to
have an attribute list specifying the usage of a particular memory region, e.g. (rx), ‘r’ (Read
Only section) and ‘x’ (Executable section), but there is no need to specify any attribute.
Example:

/* Specify the memory areas */

MEMORY

{
FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 1024K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 128K
MEMORY Bl (rx) : ORIGIN = 0x60000000, LENGTH = OK

}

5. Specify output sections (.text and .rodata)

The output sections defines where in memory the sections such as “.text’, ‘.data’ etc. shall
be located. The following example tells the linker to put all .text, .rodata etc. sections in
the FLASH region. There are alos some glue sections mentioned here and these are used
by GCC if there are some mixed code in the program. The glue code is used if there are
some arm code which makes a call to thumb code or vice versa. Example:

/* The program code and other data goes into FLASH */
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.text

= ALIGN (4) ;
.text) /* .text sections (code) */

.text*) /* .text* sections (code) */

*

*

*

.rodata) /* .rodata sections (constants, etc.) */

*

*

.glue 7) /* glue arm to thumb code */

*

(
(
(
(.rodata*) /* .rodata* sections (constants, etc.) */
(
(.glue 7t) /* glue thumb to arm code */

(

*(.eh_ frame)

KEEP (*(.init))
KEEP (*(.fini))

= ALIGN (4) ;
_etext = .; /* define a global symbols at end of code */
} >FLASH

6. Specify initialized data (.data)

Initialized data values needs some extra handling as the initialization values needs to be
placed in flash and the startup code must be able to initialize the RAM variables with
correct values. The following example creates symbols _sidata, _sdata and _edata. The
startup code can then use these symbols to copy the values from FLASH to RAM during
program start. Example:

/* used by the startup to initialize data */
_sidata = LOADADDR (.data);

/* Initialized data sections into RAM, load LMA copy after code */

.data
{
= ALIGN (4);
_sdata = .; /* create a global symbol at data start */
*(.data) /* .data sections */
* (.data*) /* .data* sections */
= ALIGN (4);
_edata = .; /* define a global symbol at data end */

} >RAM AT> FLASH
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7. Specify uninitialized data (.bss)

Uninitialized data values shall be reset to 0 by the startup code so the linker script file
needs to identify the location of these variables. The following example creates symbols
_sbss and _ebss. The startup code can then use these symbols to set the values of the
variables to 0.

/* Uninitialized data section */
= ALIGN(4) ;

.bss

/* This is used by the startup to initialize the .bss secion */

_sbss = .; /* define a global symbol at bss start */
_ bss start = sbss;
* (.bss)
*(.bss*)
* (COMMON)
= ALIGN (4);
_ebss = .; /* define a global symbol at bss end */
__bss end = ebss;
} >RAM

When building an Atollic TrueSTUDIO Project Wizard generated project, a .map and a
.1list file is created in the build output folder (Debug/Release). These files contains
detailed information on final location of code/data in the program.

O The Build Analyzer view can be used to analyse the size and location of a
= program in detail. Please read more about the Build Analyzer at page 264

Please read the Linker manual, accessible from the Atollic TrueSTUDIO
Information Center, for details about how the linker works. Especially section
3.6 and 3.7 could be of interest.
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GENERATE A NEW LINKER SCRIPT

From time to time there is the need for a new Linker script, as for instance when changing

the target platform for an existing project.

AUTOMATICALLY

This is the recommended method to generate a new Linker script.

Whenever anything in the Target Setting tab is changed a new Linker script can be selected

to be generated.

If the script is generated it can also be automatically used in the selected Build
Configuration. If possible the path to the script will be set to be relative to the project.

type filter text Settings A v v
Resource N
Builders

v C/C++ Build Configuration: Debug [ Active ] Manage Configurations...

Build Variables
Environment
Legging  Target Settings € Toolchain Version 3 Tool Settings . Build Steps Build Artifact alle
Settings
Tool Chain Editor Target
C/C++ General type filter text
CMSIS-SVD Settings
Project References Device Info ~
Refactoring History NUCLEO-FA446RE Atollic TrueSTUDIO provi..,
Review NUCLEO-F446ZE Atollic TrueSTUDIO provi...
Run/Debug Settings
Task Repasitory
WikiText ‘.ﬁl Operation in progress...
8 Target Settings
Changes made prebably requires modification to the linker script file used by the
¥ build process. Should TrueSTUDIO generate a new linker script file based on current
selection?
Code g
Endianess
Big endian @ Little endian
Please note:
Any changes made here will be reflected in ALL build configuratians for this project.
Changing device above will reset the following options to their respective default value:
» Instruction set
+ Floating point
+ Endian
v
@ oK Cancel

Figure 101 — Automatically Generate a New Linker Script
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MANUALLY

The linker scripts can also be manually created. These scripts will not be automatically
added to any Build Configuration.

To manually create a new linker script, start by selecting the project to add the script into.
Right click the project and select New, Other...

E C/C++ - myPr
File Edit Soul

¢ (v [ [d

4 ;=5 myProje
> 7 Binal
> [t Incly
» 2 Libra|
- 2 Utilit]
a4 B sic

S c
> [ it
> it
ey

[

[ Praject Explg "=

New

Go Into

Open in New Window

Copy g | Folder
Paste Ctrl+V | @& Class
¥ Delete Delete [
Remave from Context Ctrl+ Alt+Shift+Down | [¢f
Source v as
e [E CProject
Rename... F2 Ei G+ Project
giy Import... )
5y Export.

5  Project...

' File

| Download new example project from TrueSTORE

[ Other..

' File from Template

Header File
Source File

Source Folder

Ctrl+N

Figure 102 — Select New, Other...

1. Inthe dialog that then pops up select C/C++ and then Linker script.

E] New

S )

Select a

Wizards:

wizard

type filter text

4=

C/C++

[£ C Project

[ C++ Project

@ Class

Convert to a C/C++ Project (Adds C/C++ Nature)

[¥ Download new example project from TrueSTORE
 File from Template

(4 Folder

K Header File

1 Linker script

[6¥] Makefile Project with Existing Code

¢ Source File

m

S

Finish

Cancel

2. Click Next.

Figure 103 — Select New, Other...

3. The target must now be select properly. Here is the chance to select a new target.
The current settings can be found by right-clicking the project and selecting
Properties, C/C++ Build, Settings.

4. Click Finish.

The script is now generated.
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In order to use the new script it needs to be selected in a Build Configuration. Right-click
the project and select Properties and in the dialog select C/C++ Build, Settings and in the
panel select the Tool Settings-tab, C Linker, General.

Enter the name of the new linker script.

@ Properties for MyProject

type filter text Settings - v v
Resource
A
Builders
w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables
Environment

Logging @ Target Settings  €» Toolchain Version B Tool Settings & Build Steps Build Artifact SV
Settings
Tool Chain Editor [ General Linker script | ../my_new_linker_scrtip.ld Browse...
C/C++ General v i) Assembler
CMSIS-SVD Settings (5 Target System calls | Minimal implementation ~
Project References (2 General [[1Do not use standard start files
Refactaring History (2 Symbols [] Do not use default libraries
REV'?W %: Dlrector!es [ No startup or default libs
Run/Debug Settings %,; De.huggmg Mo shared libraries
Task Repository (2 Miscellaneous
WikiText ~ & C Compiler
(2 Target
(2 General
(# Symbols

@ Directories

(2 Optimization

(£ Debugging

(# Wamnings

(2 Miscellaneous
w & CLinker

(2 Target

@ General

(E2 Libraries

(& Optimization

(# Miscellaneous
~ 83 Other v

Figure 104 — Enter the name of the script

MODIFY EXISTING LINKER SCRIPT

This chapter includes some common use cases for how to edit the linker script. Editing and
managing the script allows for more exact placement of the code and data.

PLACE CODE IN A NEW MEMORY REGION

Many modern devices has more than one memory region. It is possible to use the linker
script in Atollic TrueSTUDIO to specifically place code in different areas.

Modify the . 1d-linker script’s memory regions. This is an example of a linker script file
containing the following memory regions:

MEMORY
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FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 128K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 16K
MEMORY Bl (rx) : ORIGIN = 0x60000000, LENGTH = OK

Add a new area by editing the file. In this example the IP-Code region is added.

MEMORY

{
FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 64K
IP CODE (x) : ORIGIN = 0x08010000, LENGTH = 64K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 8K
MEMORY Bl (rx) : ORIGIN = 0x60000000, LENGTH = OK

Variables and functions may not be placed in the same memory region.

Place the following code a bit further down in the script, between the .data { ... } and the
.bss { ... } section:

.1p_code
{

*(.IP_Code™);
} > IP CODE

This tells the linker to place all sections named .IP_Code* into the IP_CODE memory region
which is specified to start at target memory address: 0x8010000.

In the C-code, tell the compiler which functions should go to this section by adding
__attribute__((section(".IP_Code"))) before the function declaration.

Example:

__attribute ((section(".IP Code"))) int placed logic()

{
/* TODO - Add your application code here */

return 1;

}

The placed_logic()-function will now be placed in the IP_CODE memory region by the
linker.
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PLACE CODE IN EXTERNAL RAM

To place code in external ram some modifications of the linker script is needed. In short
this is what to do.

Define a new memory region in the MEMORY {} region in the Linker script:

MEMORY {

EXT RAM (xrw) : ORIGIN = 0x64000000, LENGTH = 8K

Then also define an output section for the code/data. This should be placed with a Load
Memory Address in EXT_RAM, and a Virtual Memory Address in FLASH:

/* used by the startup to initialize the external ram */
_Siextram = LOADADDR (.EXTRAM) ;

.EXTRAM
{
= ALIGN (4) ;
_sextram = .; /* create a global symbol at ext ram start */
* (.EXTRAM) /* .EXTRAM sections */
* (.EXTRAMY*) /* .EXTRAM* sections */
= ALIGN (4) ;
_eextram = .; /* define a global symbol at ext ram end */

} >EXT RAM AT> FLASH

Startup Code:

Then the external ram needs to be initialized and the code/data copied from flash to
external ram. The startup code can access the location information symbols _siextram,
_sextramand _eextram by doing something like:

extern int siextram;
extern int sextram;

extern int eextram;

void copy fn() {
const int *origin = & siextram;
int *dest = & sextram;
const int * const dest end = & eextram;

copy loop
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How to use this in the code:

Mark variables or functions with the correct attribute, for example:

__attribute ((section(".EXTRAM"))) int placed logic()
{

return 1;

}

PLACE VARIABLES AT SPECIFIC ADDRESSES

The first step in order to place variables at a specified address in memory is to create a
new memory region in the linker script (the . 1d-file). Take a look at an example of a linker
script file containing the following memory regions:

MEMORY

{

FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 128K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 16K
MEMORY Bl (rx) : ORIGIN = 0x60000000, LENGTH = OK

}

A new memory region should be added by editing the file. In this example add the MYVARS
region.

MEMORY

{

FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 64K
MYVARS (x) : ORIGIN = 0x08010000, LENGTH = 64K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 8K
MEMORY Bl (rx) : ORIGIN = 0x60000000, LENGTH = OK

}

Variables and functions may not be placed in the same memory region.

Now the memory section should be added. Place the following a bit further down in the
script, between the .data {... }and the .bss{...}section:

.myvars

*(.myvars¥*) ;
} > MYVARS
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This tells the linker to place all sections named .myvars* from input into the .myvars
output section in the MYVARS memory region, which is specified to start at target memory
address: 0x8010000.

A section can be called almost anything except some predefined names such as data.

Now the variables need to be put in that region.

To be absolutely certain that the order will stay the same even if they are spread in
multiple files, add each variable to its own section. Then map the order of the variables in
the linker script.

So for example, the c code could be:

__attribute ((section(".myvars.VERSION NUMBER"))) uint32 tVERSION N
UMBER;

__attribute ((section(".myvars.CRC"))) uint32 t CRC;

__attribute ((section(".myvars.BUILD ID"))) uintl6 t BUILD ID;
__attribute ((section(".myvars.OTHER VAR"))) uint8 t OTHER VAR;

And then decide the order in the linker script by adding the specially named sections like:

.myvars

(.myvars.VERSION NUMBER)
*(.myvars.CRC)
* (.myvars.BUILD ID)
*(.myvars¥*) ;

} > MYVARS

LINKING IN A BLOCK OF BINARY DATA

The scenario is that there is a file with binary data needs to be put in the memory. It is
named . ./readme.txt.

Then the reference in the C file might look like this using the incbin directive and the
allocatable (“a”) option on the section.

asm(".section .binary data,\"a\";"
".incbin \"../readme.txt\";"
) ;

That section is then added in the linker script with instructions that the section should be
put in flash.
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.binary data

{

_binary data start = .;
KEEP (* (.binary data));
_binary data end = .;

} > FLASH
This block can then be accessed from the C code with code similar to the following:
extern int binary data start;
int main (void)

{

int *bin area = & binary data start;

LOCATE UNINITIALIZED DATA IN MEMORY

Sometimes there is a need to have variables located into flash, or some other non-volatile
memory, which do not shall be initialized at startup. In such cases it is possible to create a
specific MEMORY AREA in the linker script and use the NOLOAD directive.

Example

1. Update the linker script with a MY_DATA area.

MEMORY

{
FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 64K
MY DATA (rx) : ORIGIN = 0x08010000, LENGTH = 64K
RAM (xrw) : ORIGIN = 0x20000000, LENGTH = 128K

2. Add a section for MY_DATA using the NOLOAD directive. This can be done using the
following code a bit further down in the linker script.

.my data (NOLOAD)
/* .my data : */
{

*(.MY Data*);

} > MY DATA

Finally data can be used somewhere in the program by adding a section attribute when
declaring variables which shall be located in MY_DATA memory.
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__attribute ((section(".MY Data.a"))) int Distance;

__attribute ((section(".MY Data.a"))) int Seconds;
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MANAGING EXISTING WORKSPACES

The workspaces known to Atollic TrueSTUDIO can be managed by selecting Window,
Preferences and in the Preferences Dialog select General, Startup and Shutdown,
Workspaces.

E Preferences B |
type filter text Workspaces fe=18 4 - -
G | -
# henere Prompt for workspace on startup
» Appearance
Compare/Patch MNumber of recent workspaces to remember. 5 <
Content Types Recent workspaces
¢ Editors 1 iM\workspace i | Rernove
Full Screen =
Keys
> Network Connectiot
Perspectives
» Search
> Security
4 Startup and Shutdoy
TrueSTUDIO
Workspaces
Web Browser -
B = = [Restoregefaultsl I Apply I
P
@ [ oK ] I Cancel J

Figure 105 — Manage Workspaces

However, removing a Workspace from that list will not remove the files. Neither will
removing the files from the file system remove the workspace from this list.

BACKUP OF PREFERENCES FOR A WORKSPACE

It is generally a very good idea to take a copy of the existing preferences for a workspace.
If the workspace crashes and needs to be recreated, they will otherwise needs to be set
again by hand. A both time-consuming and complicated process.

In the menu select File, Export. Then in the panel select General, Preferences. Press the
Next button and in the next page enable Export All and a good filename of your choice.

CoPY PREFERENCES BETWEEN \WORKSPACES

To copy Workspace preferences from one workspace to another, an existing export of
preferences should first be created, see above.

Then select File, Switch Workspace and your new workspace. Atollic TrueSTUDIO will then
restart and open with the new workspace.
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In the menu select File, Import and in the panel select General, Preferences. Press the
Next button and on the next page enable Import All and enter your file name. The

preferences will now be the same in the two workspaces.

KEEPING TRACK ON JAVA HEAP SPACE

Too keep track on how much Java heap space is used, select Window in the menu and

then Preferences.

-
E Preferences

] [ |

type filter text

> General
s C++

> Code Review

General

[] Always run in background
[] Keep next/previous editor, view and perspectives dialog open

ECalculator
> Help Workbench save interval (in minutes): 5
5 Ir?stall_aUpdate Trmmis

Library Hover _ ]

@ Double click

> Mylyn - )
. Run/Debug () Single click
. Team Select on hover

Terminal Open when using arrow keys
» Testing Note: This preference may not take effect on all views
> Wicked Shell

> pC/Probe Proxy Preferences

- v v

’ Restore Defaults ] ’

Apply ]

x|

@ [

Cancel ]

Figure 106 — Display Java Heap Space Status

Select the General node and then enable Show heap status. The currently used and
available Java Heap Space will then be displayed in the lower right corner of the

Workspace. The garbage collector can also be manually triggered there.

UNLOCKING LOCKED WORKSPACES

Only one instance of Atollic TrueSTUDIO can access one workspace at a time. This is to

prevent conflicting changes in the workspace.

If Atollic TrueSTUDIO is started with a workspace that already is used by another instance

of the program, the following error message is displayed:
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F ™
[E] Workspace Unavailable ﬁ

Workspace at 'C:/Users/ASW-MR-Admin/Atollic/TrueSTUDIO/ARM_workspace' in
use or cannot be created, choose a different one,

Figure 107 — Workspace Unavailable
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MANAGING EXISTING PROJECTS

If no other instance of Atollic TrueSTUDIO is accessing the workspace, delete
the . lock file in the .metadata folder in the workspace directory.

rest of the opened projects in the workspace. This will make the indexer work
faster and reduce the memory used by TrueSTUDIO. It also makes it easier
finding errors and bug in the code.

It is a good idea to only have the currently active projects opened. Close the

A project is closed by right-clicking it and select Close Project.

EDIT

Atollic TrueSTUDIO contains a state-of-the-art editor with almost any feature one can
imagine! Noteworthy features are spell checking of C/C++ comments, word- and code
completion, content assist, parameter hints and code templates. The editor also includes
an include-file dependency browser, code navigation using hypertext-links, bookmark &
to-do lists, and powerful search mechanisms.

There are so many features that it is easy to miss some really useful capabilities. While we
have simplified the user experience in Atollic TrueSTUDIO, there are probably still many
features that could be put to good use by more developers.

Below are some of the useful tools that are easily missed.

EDITOR ZoOM IN / ZoOM OUT

It is possible to increase/decrease default font size for text editors by pressing Ctrl++ and
Ctrl+-.

Ctrl++ Zoom in text
Ctrl+- Zoom out text

If a keyboard with numeric keypad is used and the + or — keys are pressed on the numeric
keypad then also use Shift key to make zoom work (Ctrl+Shift+ or Ctrl+Shift-).
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8 ARM_workspace_7.0_Manual - C/C+ - MyProject/src/system_stm32fix.c - Atollic TrueSTUDIO for ARM
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Figure 108 — Editor with text zoomed in

QUICKLY FIND AND OPEN A FILE

Pressing Ctrl+Shift+R to find and open a file quickly is one of these featured easily missed.
Type a couple of characters that is part of the file name to open. It is possible to add * and
? symbols as appropriate for wildcard search as well. The editor then lists the matching.
Select the correct file in the matching items search result list, and open the file in any of
these 3 ways:

Show In: Sends this file to one of the views chosen in the dropdown list (such as the
#tinclude file dependency browser view)

Open With: Opens this file in any of the editors listed in the drop down list.

Open: This is probably the most commonly used option; it just opens the file in the
standard C/C++ editor.

BRANCH FOLDING

If a block is enclosed within #if/#endif, it can be folded. To activate the functionality, go to
Window, Preferences, C/C++, Editor, Folding and check the checkbox Enable folding of
preprocessor branches (#if/#endif). After the checkbox has been checked, the editor has
to be restarted. Just close the file and open it again and there should be a small icon in the
left margin of the editor.
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r::J = ~
[ main.c B2 = 0
56 LEDInit(LEDG); p
51
52 /* Turn on LEDs */

53 LEDOn(LED3);

4 LEDON(LED4);
i-Fde—F USE_FULL_ASSERT

S5 LEDOn(LEDS);

57 LEDOn(LEDG);

58 #endif

59

50 /* Infinite loop */

61 while (1) -
62 1

63 i++;

a4 }

55 }

[ £

int MyFuncl( int % )
if( x < -18 || x » B85 )
return 1;

else
return 8; =

4 i | 3

Figure 109 - Folding Markers

BLOCK SELECTION MODE

An often missed feature in Atollic TrueSTUDIO is the Block selection mode.

Alt+Shift+A toggles selection mode between normal and block. When block mode is
enabled a block of text can be selected by either the mouse or the keyboard using SHIFT
and ARROW buttons.

How to use Block selection mode:
Press Alt+Shift+A

Press the cursor somewhere in the text and drag it down. A column will now be marked.
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B c/c++ - myProjec/src/main.c - Atollic TrueSTUDIO for ARM

= [ 5 [

linker_script.ld
[0} myProject.chlaunch

File Edit Source Refactor View Navigate Search Project Run Window Help
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> &S mylibrary U Boardoch
4 5% myProject U board functions.h
> 4 Binaries IR I U testh
» &) Includes Abstract: main program @ global:int
b G Libraries © main(void): int
> (5 Utlities ) & failedFunc int
PREr int giobal - g5 T o MyFuncl(int) int
> [ conth int main (void) @ global state it
b @ ite i o MyFunc2(chan): int
> W ith int 1= 0; o EVAL AUDIO TransferComplete Call
> [8 main.c| ©  EVAL AUDIO GetSampleCalBack(vo
b [ startupss » Initialize LEDs */
b [ syseellsic DInic (LED3) ;
> @ systemc DInit (LEDY) ;
> L4 tiny_printt.c DInit (LEDS) ;
» @ Debug DInit (LEDE) ;

LEDOR (LED3) 7
LEDOn (LED4) 5
LEDOn (LEDS) 3
LEDOR (LED6) ;

& Console 2

No consoles to display at this time.

i

s B-~-ri-= 1o

| witable | smartinsert | 45:3

Figure 110 — Mark a column

Add some text there. It will be entered in all marked rows.

[E] C/C++ - myProject/src/main.c - Atollic TrueSTUDIO for ARM BT
File Edit Source Refactor View Navigate Search Project Run Window Help
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PR int siopal = 0: o MyFuncl(int): int
> [ confh int main(voia) ®  global state: int
b [ ite { o MyFuncl(char) : int
> [ ith it 1= 0; ©  EVAL AUDIO_TransferComplete_Call
» [[8 mainc o EVAL AUDIO_GetSampleCallBack(vo
b [§ startups « Initialize LEDs *
b [ syscalls.c 22 My pEDInit (LED3) :
> [€) system.c 43 My REDInit(LED4);
> {€) tiny_printf.c 44 My pEDInit (LEDS);
> G Debug 45 My fEDInit (LEDS) :
finker_scriptId .
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LEDOR (LED3)
LEDOR (LED4)
LEDOR (LEDS) ;
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* Infinite loop *
wnile (1)
‘ <
[ i v ‘ i B
P Z & Console 55 = P < B-ri-=8
No consoles to display at this time.
| Wiitable | Smarthnsert | 45:6

Figure 111 — Add text to all rows
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Whole areas can also be selected and edited in group.

[E] ¢/C++ - myProject/src/main.c - Atolic TrueSTUDIO for ARM B
File Edit Source Refactor View Navigate Search Project Run Window Help
Lef o] 1< FHEe /SR ARGRIs &S V- 5O~ i Nmp A e Quick Access 5 | (s ) 35 Debug
[25 Praject Explorer 53 = 8 | fe "mainc 3 =0 o o &7 T =0
- 2 - BERE e %[e T
b &S mylibrary 288/ U Boarduch
4 35 myProject - board_functions.h
> 42 Binaries . ) testh
> ) Includes [ FpemEecT:mesn progian ® global: int
5 (2 Libraries . o main(void) :int
> 63 Utlties ; failedFuncO) : int
PR int glopal = o: o MyFuncl(int) int
> [ confh int main(voiq) ®  global state: int
> [ ite T o MyFunc2(chan) int
> [ ith inti=0 B ©  EVAL AUDIO_TransferComplete_Call
> f€) mainc o EVAL_AUDIO_GetSampleCallBack(vo
» [ startupss .
> [€) syscalls.c
> B systemc
> {€) tiny_printf.c
> (= Debug
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[5) myProject.elf.Jaunch
* Infinite loop *
while (1)
‘ <
< i » o i ] »
ns 7 Tesks | B Console 53 +B-r-=0
No consoles to display at this time.
| Wiitable | smarthnsert | 46:1

Figure 112 — Select a block of text

FIND ALL KEYBOARD SHORTCUTS

To find all current Keyboard Shortcuts press Ctrl+Shift+L. This will open up information

about the other shortcuts.

B c/c++ - myProject/sre/main.c - Atollic TrueSTUDIO for ARM =1 =]
File Edit Source Refactor View Navigate Search Project Run Window Help
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e ";YV'BJ“‘ 37¢ int main(void) 0 Bosrdich
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> ) Includes = =0 o teth
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> & Utiitics 41 /* Initialize LEDs */ global :in
42 LEDInit(LED3); ©  mainivoid) : int
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v [@ ite 45 LEDINit(LEDG); o oiobal
B i p global state : int
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Figure 113 — Find all Shortcuts
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Press Ctrl+Shift+L again to open up the preferences to change the shortcuts.

THE INDEX

In Atollic TrueSTUDIO there is an important mechanism called Indexer that creates a
database of the source and header files. That database is called the Index and is used to
provide information for all navigation and content assist in Atollic TrueSTUDIO. It includes
the information about where to find information such as where a function is located and
used, where a preprocessor symbol is located and where global variables are defined.
Try pressing Ctrl and clicking on a function that is used somewhere in the code. The editor
will jump to its definition. Also hovering over it will display its comments and
documentation.
/* Initialize LEDs */
téﬂi:itﬁiiﬁigi

)

LEDInit(LEDS);
LEDInit(LEDE);

@brief Configures LED GPIO.
@param Led: Specifies the Led to be configured.
This parameter can be one of following parameters:
@arg LED4
@arg LED3
flarg LEDS
@arg LEDG
* @retval None

void LEDInit(Led_TypeDef Led)
q

Press 'F2' for focus|

@ int MyFunci( int x )

if( x < <18 || x > 65 )
Figure 114 —The Indexer Picks up the Documentation for a Function
The Indexer is running in the background and keeps track on all changes in the project.

The Indexer is normally customized per Workspace, but can also be set on a per project
basis. To customize the Indexer per Workspace in the menu select Window, Preferences
and in the Preferences dialog select C/C++, Indexer.

148 |Page



Getting Started

8 Preferences

type filter text Indexer fe=10 4 + -
General
w CfC++ [] Enable indexer
Appearance Indexer options
Build [ Index source files not included in the build
EDSE‘:;TIYS‘S [ Index unused headers
ode Style
Debug [JIndex all header variants
+ Editor Index all variants of specific headers:

Content Assist ‘
Folding
Hovers

[] Index source and header files opened in editor

Allow heuristic resolution of includes
Mark Occurrences

Save Actions Skip files larger than: ME
Scalability Skip included files larger than: MB

Syntax Colorin
i g O Skip all references (Call Hierarchy and Search will net worlk)

Templates
Typing [ skip implicit references (e.g. overloaded operators)
File Types [ Skip type and macro references (Search for these references will not work)
Indexer
Language Mappings Indexing strategy
New C/C++ Project Wi Automatically update the index
Packages Update index immediately after every file-save
Property Pages Settings
Task Tags Build configuration for the indexer
Template Default Value: (®) Use active build configuration
CMSIS Packs (O Use the build configuration specified in the project's indexer settings
Code Review
Help Cache limits
Install/Update Index database cache:
Mylyn Limit relative to the maximurn heap size: | 10 %
Run/Debug
T Absolute Limit: 64 ME
eam
Terminal Header file cache (used by refactering):

pC/Probe Proxy Preference Absolute Limit: MEB

a A Restore Defaults Apply

®

Figure 115 — Workspace Indexer Settings

To customize the Indexer setting per project right-click the project and select Properties.
In the Properties dialog select C/C++ General and then Indexer.
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a8 Properties for MyProject

type filter text Indexer =l v v
Resource
Builders [CJEnable project specific settings Configure Workspace Settings...

w C/C++ Build

Build Variables BRI

Environment Indexer options

Logging Index source files not included in the build
Settings Index unused headers
Tool Chain Editor Index all header variants
~w C/C++ General
Code Analysis
Documentation
File Types Index source and header files opened in editor
Formatter Allow heuristic resolution of includes
Indexer 0
Language Mappings
Paths and Symbols 16
Preprocessor Include P: Skip all references (Call Hierarchy and Search will not work)

CMS5IS-5VD Settings
Project References

Skip implicit references (e.g. overloaded operators)

Skip type and macro references (Search for these references will not work)

Review
Run/Debug Settings Build configuration for the indexer
Task Repasitary Use active build cenfiguration
WikiText Use a fixed build configuration
Debug
Reindex project en change of active build configuration
3 % Restore Defaults Apply

Figure 116 — Project Indexer Settings

Select Enable project specific settings. It is a good idea to skip large files and files with
many hundreds of includes. This will prevent the Java heap from running out of space. If
the project is version controlled, it is also a good idea to store the settings within the
project.

From time to time the Index fails to keep track on the changes in the project. Most likely
this is due to some includes being changed or missed. Then the Index database needs to
be rebuilt. To do that right-click the project and select Index, Rebuild.

If this doesn’t solve the problem or the indexer’s database file (the .pdom-file) is corrupted,

open the workspace folder and locate the hidden directory:
.metadata\.plugins\org.eclipse.cdt.core

Delete the file: YOUR PROJECT NAME.pdom and restart Atollic TrueSTUDIO. The Index is
now rebuilt from scratch.

The most likely reason for a corrupted .pdom-file is that TrueSTUDIO somehow crashed
during indexing. That can happen if Atollic TrueSTUDIO runs out of Java heap space, see
Keeping Track on Java Heap Space on page 141 for more information about the Java Heap.
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FINDING INCLUDE PATHS, MACROS ETC.

For the Indexer to work correctly it needs to be fed with information about all the symbols
and included files. The process providing that information is called the Scanner Discovery
mechanism. It uses Language Setting Providers to try to automatically provide that
information.

O The Scanner Discovery mechanism is rewritten and the old property
= Discovery Options for projects is deprecated and replaced with the new
Preprocessor Include Paths, Macros etc. property.

The preferences for the Scanner Discovery mechanism can be found by selecting Window
in the menu and then Preferences.

@ Preferences O X
type filter text Settings R T
General
"
v e These setti lobal to the entire work Th idden by project-specific setti
ppearance ese settings are global to the entire workspace. They are overridden by project-specific settings.
« Build € Error Parsers 4 Discovery
Build Variables
Console

E] Atollic ARM Tools Language Settings [ Shared | Clear Entries

Envirenment =
= CDT GCC Build Output Parser [ Shared ]

Logging . _ Reset
Make Targets & CDT GCC Built-in Compiler Settings [ Shared ]
Makefile Editor @ CDT GCC Built-in Compiler Settings Cygwin [ Shared ]
Eznus ®_ CDT 6CC Built-in Compiler Settings MinGW [ Shared |
Code Analysis i CDT Managed Build Setting Entries [ Shared |
Code Style § CDT User Setting Entries [ Shared |
Debug = Contributed PathEntry Containers [ Shared |
Editor = Contributed Scannerinfo Entries [ Shared ]
File Types 5| Exported Entries from Referenced Projects [ Shared |
Indexer

Language Mappings
New C/C++ Project Wizard
Packages
Property Pages Settings
Task Tags
Template Default Values

CMSIS Packs

Code Review

Help

Install/Update

Mylyn

Run/Debug

Team

Language Settings Provider Options

Terminal
PC/Probe Proxy Preferences

@

Figure 117 — Scanner Discovery Settings

In the Preferences panel select C/C++, Build, Settings and then to the right the Discovery-
tab.

A list of the available Language Setting Providers are then displayed. A Language Setting
Provider is a specialized mechanism to discover settings. Some providers calls the tool
chain for built in compiler symbol and includes. Others scan the build output for that
information. The found entries are then stored in the workspace (shared) or for each
project.

The Atollic ARM Tools Language Settings is by default not shared between projects.
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By selecting one provider that individual provider can be configured. If that provider have
found and are sharing some entries in the workspace, those entries can be removed by
pressing Clear Entries. That can be a good idea to do if the path to included files are

wrong.
Enable Allocate console in the Console View will send output to the console each time the

providers runs.

The project and Build Configuration specific settings and entries can be found by selecting
the project and then in the menu select Project, Properties and in the Properties panel for
the project select C/C++ General, Preprocessor Include Paths, Macros etc. and select the

Providers tab first.

@ Properties for MyProject O

type filter text Preprocessor Include Paths, Macros etc. LE v
Resource
Builders
C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...

~w C/C++ General

Code Analysis
Decumentation Entries = Providers
File Types
Formatter

Indexer

Language Mappings
Paths and Symbols 0

{§ CDT User Setting Entries Clear Entries

[ CDT Managed Build Setting Entries [ Shared ] Reset
Atallic ARM Tools Language Settings!

=i CDT GCC Build Output Parser [ Shared |

[ ®, CDT GCC Built-in Compiler Settings [ Shared |
[[] ®, COT GCC Built-in Compiler Settings Cygwin [ Shared | FE—
[] @, COT GCC Built-in Cermpiler Settings MinGW [ Shared ]

O @ Exported Entries from Referenced Projects [ Shared |

Preprocessor Include Paths, Mac) Move Up
CMSIS-SVD Settings

Project References

Review
Run/Debug Settings

Task Repository
WikiText Language Settings Provider Options
[ Use global provider shared between projects [ Stare entries in project settings folder (easing project migration)
Command to get compiler specs:
| S{COMMAND} -E -P -v -dD "S{INPUTS}" ‘ Browse...
< = Restore Defaults Apply
@ Cancl

Figure 118 — Preprocessor Include Paths, Macros etc.

When using a version control system it is best to enable Store entries in project setting
folder.

Do not enable the Use global provider shared between projects option! The Atollic ARM
Tools Language Settings is by default not shared between projects. Since each project has
different arguments to the tools based on the Target Settings, sharing between projects
will not give a totally accurate result.

The Entries tab displays the found entries for the different providers. At the top is the CDT
User Setting Entries. By selecting that user defined entries can be added.

By pressing Restore Default all locally stored entries will be removed.

It is recommended to always Restore Default when changing tool chain version
= or upgrading Atollic TrueSTUDIO. This replaces the old method for clearing of
discovered entries found in the deprecated Discovery Options properties.

i
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When sharing a project in a version control system, it is a good idea to set the
= SVN property svn:ignore on the file
$PROJECT LOCATIONS%/.settings/language.settings.xml since it
includes a hash specific to each individual environment. See more in the
chapter about SVN on page 206.

ADD OR REMOVE FOLDER TO INCLUDE PATH

To add or remove folder(s) from the include path, right-click on a folder in the Project
Explorer view and select Add/remove include path... A dialog is opened and here it is
possible to select the configurations that should include the selected directories in their
include paths. Select the configurations which shall contain the folder in the include path.
Then press OK to update the path. This is an easy way to update the include path for a
project.

s ~
E Select configurations to modify l SR
Please select the configurations that should include the selected directories in their include paths.

Debug
Release
[ selectal || Desclectan |
ey
'\?,' [ OK ] [ Cancel ]

Figure 119 — Add or remove include path

LOCATE WHERE A FILE IS INCLUDED

To locate where in the code a specific file is included, open the Include Browser view. From
the Project Explorer view, click and drag the file you want to know inclusions for to the
Include Browser view. All the places it is included will be displayed and the inclusion tree
for those files also.

The view is also able to display all the files included in the selected file and the name of the
folder where the files are located.

153 |Page



Getting Started

“= Include Browser I3 a9 | W EHE‘ off (| i T = 0O
Files included by 'main.c{/MyProject/src)’ - in workspace

W @\‘ core_cmd.h
[Bf stdinth
Eﬁ core_cminstr.h
m\)‘ core_cmFunc.h
Eﬁ core_cmd_simd.h
[B systern_stm32fdoch
v [ stdinth
B stdinth
Eﬁ stdint.h
[h], stm32for_conf.h
v [h], stm32f4_discovery.h
v @\‘ stm32fdioch
m\‘ core_cméd.h
[A  systern_stm32fdoch
v Eﬁ stdint.h
B stdint.h
~ B stdinth
Eﬁ _default_types.h
[w _intcun.h hd

Figure 120 — Include Browser

CREATING LINKS TO EXTERNAL FILES

Even if the Indexer will find external source files and libraries included in other source files,
Atollic TrueSTUDIO will not keep track on changes in these files.

To be able to keep track on these changes and properly edit external source files in Atollic
TrueSTUDIO, a link to the folders or to the files needs to be added to the project. To add a
link to a file, right-click on a source folder and select New, File.

In the dialog click on the Advanced button and select Link to file in the file system.

Enter the file name and Browse to the file you want to create a link to.
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E] New File DR X
File
Create a new file resource.
=1

Enter or select the parent folder:

Demo/Sources

> [= Project_Settings
= Sources
» = Static_Code
o 2% demo2
2 25 demo3

. 1L demnd

File name:  main.h

[¥] Link to file in the file system

M runtime-arm_lite.productim32

Browse... ] ’ Variables...

O [

Einish | |

Cancel

Figure 121 — Create Linked File

The process to create a link to a folder is similar.

When this is done, Atollic TrueSTUDIO will keep track of all changes in the file and rebuild
when the file is changed.

UPDATE CMSIS MATH LIBRARY

Follow these steps to use the latest version of the CMSIS library provided by ARM. Other
libraries from ARM or other source can be added with a similar method.
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1. Download the latest version of the library from https://silver.arm.com/
(registration is needed).

2. Unpack the zip-file.

3. Create a folder in the projectin Libraries\CMSIS named lib.

4. Add the path to the library and the library name by selecting Project, Properties,
C/C++ General, Paths and Symbols and then use the Path tab. (On page 93
another method is explained in Include Libraries). Remember not to include the
“lib”-prefix and the file extension (.a).

E Properties ?@

type filter text Paths and Symbols [ T
» Resource
Builders
. C/C++ Build Configuration: [Debug [ Active ] 'l lManaga Configuratmns...l
> Code Analysis
Documentation | @ Includesl # Symbol =i Libraries |B Library Paths | 2 Source Location | @ Referencesl
File Types
Formatter i arm_cortexM4l_math Add...
Indexer
Language Mappings
Preprocessor Include Pz
CMSIS-SVD Settings
Project References
Refactoring History |
Review Move Up
, .T_:::g:s:?;::mgs Using relative paths is ambiguous and not recommended. It can cause unexpected effects. Tz ba
» Testing [ Show built-in values
WikiText
- o - T [Restore Qafaults] [ Apply ]
@) I QK l [ Cancel ]
Figure 122 — Create Linked File
5. Addthe symbol ARM MATH CM4 or ARM_MATH_CM3 in the Symbol tab.

7.

Copy the library files from the extracted folder cMST1S\1ib\GCC to the folder
created in step 3. Very with the FPU settings in the Target Settings that the
correct library is used.

To be able to debug the library, the source to it must also be added to the known
sources, see page 90 for more information about how to do that.

It might also be a good idea to also update the header files with the ones provided in the
download.

CONVERTING A C-PROJECT TO A C++-PROJECT

To convert a C-project to a C++-project do the following steps:

156 |Page


https://silver.arm.com/

Getting Started

0 N o 1 A W N BB

Open the Navigator view.

Select the project and open it.

Double click the file .project to open it in the editor

Locate the row <nature>org.eclipse.cdt.core.cnature</nature>

Insert a row after it that looks almost the same, but with an extra “c”:

. <nature>org.eclipse.cdt.core.ccnature</nature>
Do not remove the cnature-row!

Save the file and the project will now also compile with the C++ tools.
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DiSASSEMBLE/LIST OBJECT AND ELF FILES

Sometimes it can be interesting to get detailed information about the content of an object
or elf file. This can be done using the build tools included in the Toolchain. To make it even
easier to get access to the such information a Build tools selection has been added. To use
this feature just make a right-click on the object or elf file in the Project Explorer view and
select Build tools.

8 5TM32_workspace 9.0 - C/C++ - MyProject/src/main.c - Atollic TrueSTUDIO for 5STM32

File Edit Source Refactor View Mavigate Search Project Run  Window Help

P W R R AR AEE | BIBIXSR®IL iIRICE0- |0

[ Project Explorer 52 = <===€>| @ T = 0O [dmanc 2
= MyLibrary .
v [ MyProject

@

I3 : 2
# IB\nlar;es 3 Abstract: main program
[l Includes aa
2 Libraries 45
(2 MyFolder a6 */
22 Utilities 47 int main(void)
B sre é'Z: {inti=8;
~ (= Debug % 50 int x = 83
= Libraries 51
= sre 520 jE
(= Utilities 53 " IMPORTANT NOTE!
#61 [V Peminet ol T 101 54 The symbol WVECT_TAB_SRAM needs to be de
f code has been located to RAM and int
N >
M o therwise the interrupt table located i
M Open Ec also the <system_*.c> file and how
Debu § LB->VTOR register.
= MyPn Open With > Lg. SCB-3VTOR = @x20000000;
strn3z Show in Lecal Terminal ¥
3 STM32F o, Copy Cirl+C DO - Add your application code here *
STM32F4
Paste Cr+V hitialize LEDs =/
3 Delete Delete EVAL_LEDInit{LED3);
EVAL_LEDInit(LED4);
Remove from Context Ctrl+Alt+5hift+Down EVﬁ«L:LEDI:itELEDS; :
Move... EVAL_LEDInit(LEDS);
Rename... F2 brn on LEDs */
EVAL_LEDON(LED3);
. _
g Import EVAL_LEDON(LED4);
P Export.. EVAL_LEDON(LEDS) ;
EVAL_LEDON(LEDE) ;
Refresh F3
Run As 4 Tasks B Console i Properties
Debug As > Hle [MyProject]
Profile As » E to build for MyProject
Build tools -3 Disassemble file(s) without data
’%ﬁ Run C/C++ Code Analysis Disassemble file(s) with data
Team -3 List symbols with size
Compare With >
Replace With ¥
Properties Alt+Enter
% Add Code Review lssue...

Figure 123 — Build Tools

The Build tools selection has three options. Select option depending on your needs and
the file will be opened in the editor. The options are:

o Disassemble file(s) without data

e Disassemble file(s) with data
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e List symbols with size

Example of a file opened with Disassemble file(s) without data.

MyProject.elf &3 MyProject.elf [E] MyProject.elf
192 3ee306: 2300 movs r3, %
195 388@388: 73fh strb r3, [r7, #15]
194 8e8838a: 7bfb ldrb r3, [r7, #15]
195 3eelsdc: 4618 mov re, r3
195 B88@38e: 3714 adds r7, #28
197 Beee3le: 46bd mov sp, r7
103 2088312: 85d 7bé4 ldr.w r7, [sp], #4
199 888a3l6: 4778 bx 1r
209
201 82000318 <DMA_[INEdlagStatuss:
202 8@@8318: base push {r7}
203 Beee3la: bes7 sub sp, #28
284 808@31c: afe@e add r7, sp, #@
285 Beeasle: 6878 str r@, [r7, #4]
206 Beep320: 6039 strorl, [r7, #08]
2087 Be8e322: 2380 movs r3, #@
288 8eea324: 75fh strb r3, [r7, #23]
200 30e@326: 2300 movs r3, %
216 388@328: 6afh str r3, [r7, #12]
211 8eea3la: 687hb ldr r3, [r7, #4]
212 Beee32c: 4als ldr r2, [pc, #B84] 3 (3000334 <DMA GetFlagStatus+@xec:)
215 Besasle: 4293 cmp r3, r2
214 Beeesde: daez bhi.n 8000338 <DMA_GetFlagStatus+@x2e>
215 2088332:  4blS ldr r3, [pc, #84] ; (8088388 <DMA_GetFlagStatus+Bx78>)
216 Be8a334: 613b str r3, [r7, #16]
217 Beee33sc: egal b.n 800@33c <DMA_GetFlagStatus+@x24>
213 2080338:  4bl4 ldr r3, [pc, #88] ; (808838c <DMA_GetFlagStatus+Bx74>)
219 Bee@33a: 613b str r3, [r7, #16]
220 Beee3lc: 683b ldr r3, [r7, #@]
271 RAAAIR=.  FAAZR S3IAR  and w3 r3  ESIARTAEATZ - AvIRARRRRA

Figure 124 — Disassemble file(s) without data

Example of a file opened with List symbols with size.

MyProject.lf MyPraject.elf MyProject.elf 52

100000000 A _Min_Heap_Size

2 6BB0AAse A malloc_getpagesize_P

3 eeeea400 A _Min_Stack_Size

4BE60BO80 R g_pfnVectors

588800188 t _ do_global_dtors_aux

6 @egeealac t frame_dummy

7 8880881c3 BEBABA3E DAC_SetChannellData

3 95000200 0OEEBDLO DMA_Tnit
03000200 GEERRO3E T DMA_Cmd
16 8308828 GRABAA3A DMA_GetCmdStatus
1185000315 9oeeea7s T DMA [Mamlagstatus
12 83020300 2BeReBSC DMA_ClearFlag
13 8808@83ec 8BABA11C GPIO_Init

RCC_AHB1PeriphClockCmd
SPI_I25_SendData
SPI_I25_GetFlagStatus
STM_EVAL_LEDInit
STM_EVAL_LEDON
Audio_MAL_IRQHandler
DMAL_Stream?_IRQHandler
DMAL_Stream@ IRQHandler
SPI3_IRQHandler

main

EWAL_AUDIO TransferComplete_CallBack
EVAL_AUDIO_GetSampleCallBack
Reset_Handler

73 A5@8a738 cBaBaBte
24 830007d6 ©0OBSRLE
25 e30@@7ec DOBRRRL2
265 @5000800 2BRBAA3E

H
S
%
b}
o
5
%
@
R R L b I I R

27 8800@308 t CopyDatalnit
28 880888518 t LoopCopyDatalnit
29 @300081e t FillZerobss
30 BRABARIA + | annFillTernhes

Figure 125 — List symbols with size
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/O REDIRECTION

The C runtime library includes many functions, including some that typically handle I/0.
The 1/0 related runtime functions include printf (), fopen (), fclose (), and many
others.

It is common practice to redirect the 1/0 from these functions to the actual embedded
platform, such as redirecting printf () output to an LCD display or a serial cable, or to
redirect file operations like fopen () and fclose () to some Flash file system
middleware. Atollic TrueSTUDIO also comes with an integrated Terminal that can be used
to display redirected I/O, see page 247 for more information.

In Atollic TrueSTUDIO three different techniques are generally most used. It is the old
UART output, Segger’s Real Time Terminal (RTT) that is explained on page 249 and on
targets that has support for SWV, the ITM output that is explained on page 302.

A fair comparison between the three techniques to generate debug output:

SWV Low or none CPU overhead but very limited bandwidth. Only supported by some
targets.

UART Some CPU overhead and medium bandwidth.

RTT A bit smaller CPU overhead than UART and higher bandwidth. Needs a Segger Probe.

Atollic TrueSTUDIO do support I/O redirection. To enable I/O redirection the file
syscalls.c should be included and built into the project:

1. Inthe Project explorer view, Right click on the project and select New, Other...

Bl c/ces-myp| N P|C3 | Project.. |
TS —— Go Into
File Edit Soul T File
« % = = Open in New Window ‘1 File from Template
¢ W [+ [g
= (¥  Folder
L) Project Explo =] Copy carleC
< Ctrl+Y <3
4 [i25 myProjel Paste Ctrl+V | & Class
4 Binal ¥ Delete Delete | b HeaderFile
» [ Inelu Remaove from Context Ctrl+Alt+Shift+ Down ¢ SourceFile
» [ Libra SrrmEs b | &Y SourceFolder
[ Utilit Move... B -
PR [ CProject
o  Fename. P2 B Cor Project
i g2y Import... [¥] Download new example project from TrueSTORE
h] 1
-
5 ot Beport- % Other... Ctri+N
[ -

Figure 126 — New, Other...

2. Expand System calls.

3. Select Minimal System Calls Implementation and click next.
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5.

Select a wizard

Wizards:
type filter text

= General
(= C/C++
(= CVS
= Git
(= Library functions
[ SUN
W [ System calls
E Minimal System Calls Implementation
(= Tasks

@ < Back Mext > Finish Cancel

Figure 127 — Select Minimal System Calls Implementation

Click Browse... and select the src folder as new file container. Also select the
Heap Implementation. There is one dynamic heap implementation that is default
and a fixed one intended for RTOS use. If the latter is selected a modification of
the script linker script.ldinaccordance with the instructionsis also

needed.

Minimal system calls file

This wizard creates a new file with *.c extension that contains a set
of minimal implementations of low level syscalls,

Container ‘ /MyProject | Browse...

File name ‘ syscalls.c |

Heap Implementation

Dynamic Heap size (Default)

This implementation uses a dynamic heap size. The heap starts after the
static allocated memory in RAM, and may grow up to the current stack
pointer. This implementation will not work if the stack is located ata
lower address than the heap. Use this for standard bare metal
TrueSTUDIO @ projects.

@ < Back MNext » Cancel

Click OK.

Figure 128 — Select Location and Heap Implementation
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6. Click on Finish and verify that syscalls.c isadded to the project.

To redirect the printf () tothe target output, the write () function needs to be

modified. Exactly how this is done depends on the hardware and library implementation.
Here is an example:

int write(int file, char *ptr, int len)
{

int index;

for (index=0 ; index<len ; index++) {

__io putchar (*ptr++) /* Your target output function */

}
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POSITION INDEPENDENT CODE

When for instance working on a bootloader, position independency is a great help. PIC
(Position Independent Code) is relative to the program counter. If it is compiled for
address 0 but placed at 0x81000 it still runs properly.

The compiler has an option -£fPIE that enables the compiler to generate position
independent code for executable. Add this option into the tool settings for the Assembler
and C Compiler in the Miscellaneous settings.

[E] Properties for STM32F217ZG_FLASH

type filter text Settings ST
» Resource
Builders =
4 C/C++ Build G [Debug [ Active ] ~| [Manage Configurations..
| Build Variables
Discovery Options
Environment € Target Settings | & Tool Seftings | # Build Steps | ' Build Artifact | [i1 Binary Parsers | @ Error Parsers|
Logging
Settings 4 & Assembler Ehev options | -fPIE I
Toal Chain Editor 5 Target
» C/C++ General ¥ General
CMSIS-SVD Settings 5 Symbols
Project References Debugging
e
Run/Debug Settings Directories
» Task Repository 4 & C Compiler L
» Testing 1 Target
WikiText 2 General
2 Symbols
I Directories
£ Optimization
5 Debugging
2 Warnings
4 5 Clinker
% Target
¥ General
5 Libraries
E Optimization L
 Miscellancous
4§ Other
(2 Reports
& Output format
®

Figure 129 — Add —fPIE for Assembler and C Compiler

Also use this -fPIE option for the linker. E.g. in the Miscellaneous settings the Other
options field for the C linker, the command may look like

-Wl,-cref,-u,Reset Handler -fPIE
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[E] Properties for STM32F217ZG_FLASH EE

type filter text Settings
> Resource
Build =
. C:‘(_ESSBM | © Target Settings| & Tool Settings | 5 Build Steps | " Build Artifact | [it) Binary Parsers | @ Error Parsers|
’, Build Variables
Discovery Options
Environment
Logging
Settings
Tool Chain Editor
b C/Cr+ General
CMSIS-SVD Settings
Project References

4 15 Assembler her options _-WI-cref,-u.Reset Handler,-PIE |
(B Target B
(® General
(2 Symbols
( Debugging
(2 Miscellaneous
(2 Directories
4 ) C Compiler
(2 Target
(® General
(2 Symbols
(2 Directories
(2 Optimization
(2 Debugging
(B Warnings
(2 Miscellaneous
4 1 C Linker
(2 Target
(® General
(B Libraries

Optimization
(2 Miscellaneous
4 1 Other

(2 Reports
(= Output format

Review

Run/Debug Settings
» Task Repository
» Testing

WikiText

@

Figure 130 — Use —fPIE for Linker

Make sure that the stack pointer is set up correctly. Normally this is done by issuing a
monitor reset command as part of the Startup-script for the debug session.

However now the start code needs to set the stack pointer instead; do this by adding the
following assembly line at the top of the Reset Handler () -function located in the
startup file:

ldr sp, = estack

This will make sure that the stack pointer is initialized when the Reset Handler () -
function runs.

Since the monitor reset command is not used any more, it needs to be removed from
the Debug Startup Script.

Do this by opening your debug configuration, by pressing the Debug Configuration button,
switch to the Startup Scripts tab.

This contains all commands that are used to launch a debug session. Try commenting
themonitor reset line out by adding a # sign in front.
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A Edit Configuration

Edit launch configuration properties

Name: | MyProject.elf

Main | %5 Debugger | @ Startup Scripts B~ Source} B ;ommon}

Target Hardware Initialization Script  Target Software Startup Seripts

# Set flash parallelism maode to 32, 16, or 8 bit when using STM32 F2/F4 microcontrollers
# 2=32 bit, 1=16 bit and 0=2 bit parallelism mode
menitor flash set_parallelism_mode 2

# Set character encoding
set host-charset CP1252
set target-charset CP1252

# Load the program executable
load

# Reset the chip to get to a known state. Remove "moniter reset” command
# if the code is not located at default address and does not run by reset.
Fmonitor reset

% Enable Debug connection in low power modes (DBGMCU-> CR)
set "IxED042004 = ("IxE0D42004) | 07

# 5et a breakpoint at main().
threak main

# Run to the breakpoint,
continue

Revert Apply

@

Figure 131 — Remove the monitor reset command

Also in some examples the SystemInit ()-function for the vector table relocation needs
to be changed.

SCB->VTOR = FLASH BASE | 0x20000; /* Vector Table Relocation in
Internal FLASH */

If not, this systemInit ()-function will relocate interrupts to flash beginning.

To test that the code is started where it should be, also comment out the continue
command from the Debug Startup script. This will suspend execution on the first
instruction in the Reset Handler (), making it possible to debug the start-up code.

165 | Page



Getting Started

UsING CMSIS-PAcK IN TRUESTUDIO

The Cortex Microcontroller Software Interface Standard (CMSIS) is a vendor-independent
hardware abstraction layer for the Cortex-M processor series and defines generic tool
interfaces. The CMSIS enables consistent device support and simple software interfaces to
the processor and the peripherals, simplifying software re-use, reducing the learning curve
for microcontroller developers, and reducing the time to market for new devices.

CMSIS-Pack is one of these components and from version 6.0 Atollic TrueSTUDIO supports
the CMSIS-Pack standard.

O ARM has made the following definition of CMSIS-Pack.

= “CMSIS-Pack: describes with a XML based package description (PDSC) file the
user and device relevant parts of a file collection (called software pack) that
includes source, header, and library files, documentation, Flash programming
algorithms, source code templates, and example projects. Development tools
and web infrastructures use the PDSC file to extract device
parameters, software components, and evaluation board configurations.”

More information about CMSIS can be found on the ARM website:

http://www.arm.com/products/processors/cortex-m/cortex-microcontroller-
software-interface-standard.php

The CMSIS-Pack Management for Eclipse v2.0 software created by ARM is integrated into
Atollic TrueSTUDIO v7.0. and used to:

e Install, remove, delete Packs as well as to import examples
e create and manage CDT-based C/C++ projects
The CMSIS-Pack software also includes:
e an editor for configuration files supporting configuration wizard annotations
e version tracking of configuration files with merge functionality

e integrated help based on Eclipse help framework

CONFIGURATION

Before using CMSIS-Pack the CMSIS Pack root folder needs to be configured. In the menu
select Window, Preferences and in the Preferences dialog configure the CMSIS-Pack root
folder to point to some location on the disk where downloaded Packs shall be stored. For
instance in this case the Packs are stored into F:\CMSIS_Pack.
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8 Preferences

type filter text & CMSIS Packs Gror
General
C/Ces CMSIS Pack root folder: | FACMSIS_Pack | [ Browse.. | *
CMSIS Pack:
Code RE:;; Add links to the sites where packages are published.
Help Type Mame URL Add
:\;‘T"'Update CMSIS Pack Keil hitp:/ fwwkeil.com/packfindexidx 5
ylyn it
Run/Debug
Team Delete
Terminal
pC/Probe Proxy Preference
< > N
@ oK Cancel

Figure 132 — CMSIS Packs Preferences

The CMSIS Packs configuration also contains links to the sites where packages are
published. Use Add, Edit and Delete to change the sites which will be searched by the
CMSIS Pack plugin.

The configuration of the location of CMSIS-Pack files needs to be done in the
= preferences each time a new Workspace is used.
Atollic TrueSTUDIO version 6.0 was using the older CMSIS-Pack v1.1 software.
Please use a new location as CMSIS Pack root folder when using this new
CMSIS-Pack v2.0.

CMSIS PAck MANAGER PERSPECTIVE

There is a specific CMSIS Pack Manager perspective which is used when downloading and
using a new CMSIS-Pack.

Open the CMSIS Pack Manager perspective, e.g. this can be done by writing Pack in the
Quick Access field and select CMSIS Pack Manager.
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£ Tass D Console [ Propenies

Figure 133 — Open CMSIS Pack Manager Perspective

The Packs perspective is now opened and when using it first time the Packs view is empty.

| R [ Pk Mansge

@|% =0 | @ $E@| S @ " O = backPropees ;

O Consote @-pi-=0
Mo consales o disglay st thi time.

Figure 134 — Packs View Empty

See the figure below and the information about what the Packs view toolbar buttons does.
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0@ |2
| | |

BE C D EF

Figure 135 — Packs View Toolbar

(A) Expands all nodes

(B) Collapse all expanded nodes
(C) Help for Packs view

(D) Check for updates on the web
(E) Import existing Packs

(F) Reload Packs in the CMSIS Pack root folder

-
Use the Blue Arrow icon "™ to check for updates of the packages definitions from all
repositories. All packs are now read from the repositories. This may take some minutes

8 Progress Information

@ Refresh all packs from all repositories,

k- Y

Updating ARM.mbedClient.pdsc from
http:/fwww. keil.com/pack/

Figure 136 — Refresh all Packs

If any errors occurs press Yes, if this does not help then press No or Cancel.

a Timeout

#=% Downloading from
http:/www.nuvoton.com/hg/enu/Documents/KEILSoftwarePack/ has stalled for

more than 10 seconds.

k- E

Do you want te try again?

(Press "Cancel" to end "Check For Updates".)

ez Mo Cancel

Figure 137 — Read error during refreshing packs
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When updating is finished the Packs view is populated with new Device Specific and
Generic information. The Devices and Board tabs are populated with device and board
information from different vendors.

The Packs view shows the Software Packs available for the selected device or board. Enter
a pack name using wildcards into the field Search Pack to narrow the list.

& CMSIS Pack Manager - Atollic TrueSTUDIO for ARM

File Edit View Navigate Search Project Run Window Help

milg D238 -0~ o8 0-E-RE [cwick Access |1 [ | BE C/c+ @) CMSIS Pack Manager
M Devices 57 B E®|% ¥ = 0 @bk 13 [FEemples O@|2@s$ =0 ack Properties 5% =8
Search Device Search Pack B® -
Device Summary Pack Action Description
v ‘ﬁﬁ All Devices 3701 Devices > ® Device Specific 0 Packs No Devices selected
@ ABOV 10 Devices v ® Generic 16 Packs Software Packs with generic content not specific to a device
@ Analog Devices 18 Devices ‘%ARM CMSIS sk Install CMSIS (Cortex Microcontroller Software Interface Standard)
@ ARM 26 Devices % ARM.CMSIS-Driver Validation [ Install . CMSIS-Driver Validation
@ Atmel 260 Devices ‘% ARM.CMSIS-RTOS Validation stz Install CMSIS-RTOS Validation
@ Cypress 425 Devices % ARM.mbedClient |s dnstall | ARM mbed Client for Cortex-M devices
@ GigaDevice 40 Devices %5 ARM.mbedTLS sg2_Install ARM mbed Cryptegraphic and SSLATLS library for Cortex-M devices
@ Holtek 19 Devices “ ARM.minar % nstall . mbed 05 Scheduler for Cortex-M devices
@ Infineon 166 Devices %5 Keil ARM_Compiler Install Keil ARM Compiler extensions
@ Maxim 4 Devices #5 Keil Jansson % Install _ Jansson is a C library for enceding, deceding and manipulating JSON data
@ Mediatek 2 Devices ‘% Keil. MDK-Middleware stz Install Keil MDK-ARM Professional Middleware for ARM Cortex-M based devices
@ Microsemi 6 Devices s lPlwlP =2 IwIP is  light-weight implementation of the TCP/IP protocol suite
@ MindMotion 2 Devices 5 Micrium RTOS s Install Micrium software components
@ Nordic Semiconductors 8 Devices % Oryx-Embedded. Middleware <5 Install Middleware Package (CycloneTCP, CycloneSSL and CycloneCrypto)
@ Nuvoten 436 Devices #5 RealTimeLogic.SharkssL-Lite s Instal SharkSSL-Lite is a super small and super fast pre-compiled SharkSSL TLS ..
@ NXP 530 Devices % RealTimeLogic.SMQ <5 Install Simple Message Queues (SMQ) is an easy to use loT publish subscribe c...
@ Renesas 3 Devices % YOGITECH fRSTL_ARMCMx_EVAL B Deprecated | !!! DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Soft...
@ Silicen Labs 397 Devices ‘% YOGITECH fRSTL_STM32Fx_EVAL & Deprecated  !!! DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Soft.
@ SONiIX 49 Devices
@ STMicroelectronics 863 Devices
@ Texas Instruments 342 Devices
@ Toshiba 90 Devices
@ Zilog 5 Devices
B Console 2 SRR BE-O-=0

CMSIS Pack Manager console

Parsing "http://www.keil.com/pack/index.idx". ..

Error while refreshing: "Server returned HTTP response code: 403 for URL: http://www.wolfSSL.com/files/ide/wolfSSL.CyaSSL.pdsc”, ignored
Error while refreshing: "Server returned HITP response code: 403 for URL: http://www.wolISSL.com/files/ide/wolISSL.wolfSSL.pdsc", ignored

ONLINE Connected to www.keil.com/pack

Figure 138 — Packs View Updated

The Devices and Boards tabs contains information on devices and boards from different
vendors.

The Devices view lists devices that are supported in available Software Packs. Select a
device to narrow the list in the Packs and Examples view.
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M Devices 52 | B Boards = ®| S& ¥ = 0

Search Device

Device Summary
v i All Devices 3701 Devices
s @ ABOV 10 Devices
v @ Analog Devices 18 Devices
> @ ARM 26 Devices
s @ Atmel 260 Devices
> @ Cypress 425 Devices
> @ GigaDevice 40 Devices
v @ Holtek 19 Devices
> @ Infineon 166 Devices
> @ Maxim 4 Devices
s @ Mediatek 2 Devices
5 @ Microsemi 6 Devices
> @ MindMotion 2 Devices
» @ Mordic Semiconductors 8 Devices
> @ Nuvoton 436 Devices
> W NXp 530 Devices
> @ Renesas 3 Devices
> @ Silicon Labs 397 Devices
> @ SONIX 49 Devices
> @ STMicroelectronics 863 Devices
> @ Texas Instruments 342 Devices
> @ Toshiba 90 Devices
» @ Zilog 5 Devices

Figure 139 — Devices Software Pack
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Enter a device name in the Devices tab using wildcards into the field Search Device to
reduce the list.

W STM32F030C6
W sTmzzF030Ce
W STM32F030CC
W STM32F030F4
W STM32F030KE
| STM32F030R8

W STM32F030RC
v %% STM3ZF03

W sTM32F031CA
W STM322F031CE
W STM32F031E6
W STM32F031F4
- STM32F031F6
| STM32F031G4
W STM32F031G6
W STM32F031K4

W STM3ZF031KE
v i STM32F038
W STM32F033C6
W STM32F038E6
| STM32F038F6
W STM32F038GE
P STM32F038K6
v %% STM32FM2

W sTM32F042C4

Bl cThA2ICNAICR

ARM Cortex-M0 48 MH

M Devices =% | BHl Boards Q) | & Y = 0O
|
Device Summary ~
v % STM32FO0 Series 73 Devices
~ %% STM32F030 7 Devices

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

3 kB RAM, 64 kB ROM

ARM Cortex-M0 48 MH

32 kB RAM, 256 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 16 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-M0 48 MH

8 kB RAM, 64 kB ROM

ARM Cortex-MO 48 MH

32 kB RAM, 236 kB ROM

9 Devices
ARM Cortex-MD 48 MH

4 kB RAM, 16 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-M0 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 16 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 16 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-M0 48 MH

4 kB RAM, 16 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

5 Devices
ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

ARM Cortex-MO 48 MH

4 kB RAM, 32 kB ROM

10 Devices
ARM Cortex-MD 48 MH

6 kB RAM, 16 kB ROM

ARBA I~ mrtese BANAS BA- R LR DARA

173 LR BOARA

Figure 140 — Search STM32 Devices Software Pack
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The Boards view lists the boards that are supported in available Software Packs. Select a

board to narrow the list in the Packs and Examples view. E.g. STM32

M Devices | B Boards 32
STh32

Beard

W "‘7:3 All Boards
Bl CMSIS_RTOS Tutorial (V1.1.0)
Bl Koala EVM (2.0)
B8] MCBSTM32C (Ver 2.0)
Edl MCBSTM32E (Ver 3.0)
¥ MCBSTM22F200 (Ver 1.1)
Ed] MCBSTM32F400 (Ver 1.2)
B NUCLEOQ-FD30RS (Rev.C)
Ef] NUCLEQ-FO72RE (Rev.C)
Efl NUCLEO-FOS1RC (Rev.C)
i NUCLEO-F103RE (Rev.C)
Ef] NUCLEOQ-F401RE (Rev.C)
Bl NUCLEO-F446RE (Rev.C)
Ef] NUCLEQ-LOS3RS (Rev.C)
Ef] NUCLEOQ-L152RE (Rev.C)
B NUCLEOD-LAT6RG (Rev.C)
Ed] STM32F3-Discovery (Rev.B.0)
v Edl STM32F4-Discovery (Rev.C.1)
"73 Mounted Devices
~v “f% Compatible Devices
“% STM32F405
“ STM32F407
4 STM32F415
“% STM32F417
Ed] STM32F030-Discovery (Rev.B)
Bl sTM32F051 -Discovery (Rev.B)
Ed] STM22F072-Discovery (Rev.B)
] 5TM32F334-Discovery (Rev.B.01)
B STM32F401C-Discovery (Rev.B.1)
Ed] STM32F4291-Discovery (Rev.B)
Ef STM32F746G-Discovery (Rev.1)
Ed] STM322F7691-Discovery (Rev.1)

Summmary
274 Beards
STM32F103RB
STM32F42911
STM3I2F107VC
STM32F103Z5
STM32F2071G
STM32F407I6
STM32F030RE
STM32F072RB
STM32FDS1RC
STM32F103RB
STM3I2F401RE
STM3I2FA46RE
STM32L033R3
STM32L152RE
STM32L4T6RG
STM32F303VC
STM3I2F40TVGE
1 Device
25 Devices
5 Devices
8 Devices
4 Devices
8 Devices
STM32F030RE
STM32F051R8
STM32F072RB
STM32F334C8
STM3I2R401VC
STM32F4297]

STM3IZFT46MGHx

STM3IZFTEIMIHx

% v - O

Figure 141 — Boards Software Pack

OPEN INSTALLED CMSIS PACKS VIEW

Open the Installed CMSIS Packs view by writing Installed in the Quick Access field and

select Views Installed CMSIS Packs.
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tollic TrueSTUDIO for ARM

File Edt View Navigate Search Project Run Window Help
i B S3S Qi y-i il ~o-|@0-E-806 [instatied || =% | B crce+ |i@y OMSIS Pack Manager
M Devices 33 B E®|% Y= O @Paxck E@| & & 7| PreviousChoices @ Installed OMSIS Packs (Sample view)
Search Device Search Pack | Views @ Installed CMSIS Packs (Sample view)
= @ Installed CMSIS devices (Sample viel
Device Summary Pack Action Description Commands ® Copy Configuration Data To Clipbost
v % AllDevices 3701 Devices ® Device Specific 141Packs Al Devices selected @ Export (Installed Software kems to Fi
@ ABOV 1D Devices v ® Generic 16 Packs Software Packs with generic content net specific to a device
@ Analog Devices 18 Devices i ARM.CMSIS & Install CMSIS (Cortex Microcontroller Softuare Interface Standard)
@ ARM 26 Devices g ARM.CMSIS-Driver Valication [ Install CMSIS-Driver Valication
@ Atmel 260 Devices U ARM.CMSIS-RTOS Velidation [ CMSIS-RTOS Validation
@ Cypress 425 Devices 5 ARM.mbedClient ARM mbed Client for Cortex-M devices
@ GigaDevice 40 Devices % ARMmbedTLS ARM mbed Cryptographic and SSL/TLS library for Cortex-M devices
@ Holtek 19 Devices s ARM.minar mbed 05 Scheduler for Cortex-M devices
@ Infineon 166 Devices 5 Keil ARM_Compiler Keil ARM Compiler extensions ' to show all matches
@ Maxim 4 Devices %5 KeilJansson Jansson is a C library for encoding, decoding and manipulating JSON data T
@ Medistek 2Devices s Keil MDK-Middleware stz Install Keil MDK-ARM Professional Middleware for ARM Cortex-M based devices
@ Microsemi 6Devices. 5 wipwip [ Install IwiP i 3 light-weight implementation of the TCP/IP protocol suite
@ MindMotion 2 Devices s Micrium RTOS Micrium software components
@ Nordic Semiconductors & Devices 4 Oryx-Embedded. Middleware [ Install Middleware Package (CycloneTCP, CycloneSsL and CycloneCrypto)
@ Nuvoton 436 Devices % RealTimeLogicSharkssL-Lite [ Install SharkSSL-Lite is a super small and super fast pre-compiled SharkSSLTLS ..
@ Nxp 530 Devices % RealTimeLogic SMQ <& Install Simple Message Queues (SMQ) is an casy to use oT publish subscribe c...
@ Renesas 3 Devices '% YOGITECH.fRSTL_ARMCIMx_EVAL & Deprecated | M DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Soft.
@ Silicon Labs 397 Devices %5 YOGITECHRSTL_STM32Fx_EVAL [t Diprecaied, ! DEPRECATED Product ! YOGITECH RSTL Functional Safety EVAL Soft..
@ SONix 49 Devices
@ STMicroelectronics. 862 Devices
@ Texas Instruments 342 Devices
@ Toshiba 90 Devices
@ Zilog 5 Devices
< >
) Console = Progress | [ Installed CMSIS Packs (Sample view) 2 =] ¥ =0
Tag Attributes Text

Figure 142 — Open Installed CMSIS Packs View

The Installed CMSIS Packs (Sample view) displays the installed packages. Currently no
packages has been installed so at this time the view is empty. There is also a similar
Installed CMSIS devices (Sample view) which displays installed devices.

INSTALL CMSIS PACKAGES

The Packs view is used to install new CMSIS Packs. Select a Pack in the view and click on
the right mouse button and select Install.

It is recommended to install the ARM.CMSIS Pack as this contains basic CMSIS software
and is used by most other CMSIS Packs.
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File Edit View Mavigate Search Project Run Window Help
mRd |miBd@ES i drif-roc-o-00-8-26 [Quick Access] }| 15 | TR 45 @8
B Devices | Bl Boards 32 FE®@| % = 0 @#racks 2 BE®|>E$ ~= O i=PackPopetes 53 =g
STM32F2 Search Pack BE® v
Board Summary Pack Action Description
v ViX All Boards 274 Boards v @ Device Specific 2 Packs STMicroelectronics:STM32F4-Discovery selected
> E# Koala EVM (2.0) STM32F42911 > % Clarinox.Wireless |§ s Install Clarinox Bluetooth Classic, Bluetooth Low Energy and Wi-Fi
> E¥ MCBSTM32F400 (Ver 1.2) STM322F407IG > % Keil.5TM32F4:0¢ DFP ﬁiz Install STMicreelectronics STM32F4 Series Device Support, Drivers ¢
> E¥ NUCLEO-F401RE (Rev.C) STh 401RE ~ ® Generic 20 Packs Software Packs with generic content not specific to a device
5 B8 NUCLEO-FA46RE (Rev.C) STM32F446RE > % ARM.AMP [ Install Software components for inter processer communication (4
v B STM32F4-Discovery (Rev.| STM32F407VG % ARM.CMSIS & Install CMSIS (Cortex Microcontroller Software Interface Standard)
v ViX Mounted Devices 1 Device %ARM‘(MSIS-DrlvEL\t’ahdatlon & Install CMSIS-Driver Validation
> Vig STM32F407VG 1 Device % ARM.CMSIS-FreeRTOS | Install Bundle of FreeRTOS for Cortex-M and Cortex-A

~v ‘i Compatible Devices 23 Devices

> g STM32F405 5 Devices
5> g STM32F407 8 Devices
5 “i% STM32F415 4 Devices
5 “i% STM32F417 8 Devices

v | STM32F401C-Discovery (F STM32F401VC
~ ¥ Mounted Devices
> g STM32F401VC

~ ‘i Compatible Devices 20 Devices

5 ‘iz STM32F401 20 Devices
v | STM32F4291-Discovery (Ri STM32F4257)
w42 Mounted Devices

~ i STM32F429Z1 2 Devices

B STM32F429Z/T: ARM Cortex-M4 180 MHz,

2 Devices
2 Devices

2 Devices

5 ARM.CMSIS-RTOS Validation
%5 ARM.mbedClient
%5 ARM.mbedTLS

s Install CMSIS-RTOS Validation
s Install ARM mbed Client for Cortex-M devices
s Install ARM mbed Cryptographic and SSL/TLS library for Cortex-M

% ARM.minar (& Install mbed OS Scheduler for Cortex-M devices

% HuaweiLiteOS (& Install Huawei Lite0S kernel Software Pack

% Keil ARM_Compiler (& Install Keil ARM Compiler extensions for ARM Compiler 5 and ARN
s Install Janssen is a C library for enceding, decoding and manipulat

%4 Keil MDK-Middleware s _Install Middleware for Keil MDK-Professional and MDK-Plus

“ wiP.hwlP & Install IwlP is a light-weight implementation of the TCP/IP proteco

5 Micrium.RTOS (& Install Micrium software components

% RealTimelogic.SharkSSL-Lite [ Install SharkssL-Lite is a super small and super fast pre-compiled S|

% RealTimeLogic.5MQ (& Install Simple Message Queues (SMQ) is an easy to use loT publish

% redlogixredBlocks-Simulater [ Install € Target Library for the redBlocks WYSIWYG SiL. Simulater (s

56 kB RAM, 2 ME ROM % rt-threadurithread s Install RT-Thread Seftware Components

B STM32F42971Y; ARM Cortex-M4 130 MHz,

kB RAM, 2 MB ROM # YOGITECH.fRSTL_ARMCM_EVAL i E cprecated | ! DEPRECATED Product !!! YOGITECH fRSTL Functional Safe|

> i Compatible Devices 54 Devices
B8 STM324391-EVAL (Rev.A) STM32F439NI

<

B Console 12
CMBSIS Pack Manager console

>
>
>
>
>
>
>
>
>
> % KeilJansson
>
>
>
>
>
>
>
>
>

% YOGITECH.fRSTL_STM32F: EVAL i E eprecated !l DEPRECATED Product !!! YOGITECH fRSTL Functional Safe,

Parsing “http://wm. keil.com/pack/index. idx". ..
Error while refreshin

ONLINE Connected to www.keil.com/pack

"Server returned HTTP response code: 483 for URL: http://www.wolfSSL.com/files/ide/wolfSSL.wolfSSL.pdsc”, ignored

Figure 143 — Install Packs

Select the version of the Pack that shall be installed and press the Install button in the
action column. The installation will then start. We will now install the Keil. STM32F4xx_DFP
and the generic ARM.CMSIS packages.

Installing Pack K

e

@ Installing Pack Keil.STM32F40 DFP.2.11.0

Downloading Keil. STM32F4:_DFP.2.11.0.pack from
http:/fwww.keil.com/pack/Keil. STM32F&o DFP.2.11.0.pack

[] Always run in background

Cancel Details »>

Figure 144 — Installing Pack
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8 Installing Pack ARM.CMSI5.5.0.0-Betad

Finishing Operation...

Unzipping and Parsing ARM.CMS5I5.5.0.0-Betad.pack

[] Always run in background

Cancel Details > >

Run in Background

Figure 145 — Installed Pack

When a Pack is installed the color of the icon for the Pack is changed to yellow in the Packs
view.

File Edit View Navigate Search Project Run Window Help

DR BRI A-io S iIRE H-fl-oo-o-00-B-8E B | B &
M Devices | Bl Boards 17 HE®|% =0 @k 3 EE®|ess v=0 Pack Praperties 53 =g
STM32F4 Search Pack BE®@ ~
Board Summary Pack Action Description v @ AR"B"(M:‘S 520
> B Koala EVM (2.0) STM32F4201 > % ClarinoxWireless & Instal Clarinox Bluetooth Classic, Bluetooth Low Energy and Wi-Fi for Embedd... Z M D::'(ZZ"E” :
> Bl MCBSTM32F400 (Ver 1.2) STM32F407IG v % Keil STM32F40_DFP STMicroelectrenics STM32F4 Series Device Support, Drivers and Examples
5> B NUCLEO-FADIRE (Rev.C) STM32F401RE 8 211.0(2016-12-07) |06 Remove . Added device support for subfamilies STM32F413, STM32F423  Update..
> B NUCLEQ-FA46RE (Rev.C) STM32FA4ERE > ® Previous Keil STM32F40c_DFP - Previous Pack Versions
Bl STM32F4-Discovery (Rev.| STMB2FAOTVG v ® Generic 20 Packs Jes with generic 2 device
~ % Mounted Devices  1Device 5> 5 ARM.AMP (& Insta inter processor
~ % STM32FAOTVG 1 Device ~ % ARM.CMSIS (@ Uptadate | CMSIS (Cortex Microcontroller Software Interface Standard)
B STM32FA07VG™ ARM Cortex-Md 168 MHz, 192 kB RAM, 1 ME ROM # 520 (2017-11-16) (00 Remove | CMSIs-Core(M): 5.1.0 (see revision history for details) - Added MPU ...
3 Compatible Devices 25 Devices 5 ® Previous ARM.CMSIS - Previous Pack Versions
> Bl STM32F401 C-Discovery (F STM32FAD1VC > % ARM.CMSIS-Driver_Validation & Insta CMSI5-Driver Validation
5 Bl STM32F4291-Discovery (Ri STM32F4207] > % ARM.CMSIS-FreeRTOS (& Insta Bundle of FreeRTOS for Cortex-M and Cortex-A
> B STM324391-EVAL (Rev.A) STM32F439NI > % ARM.CMSIS-RTOS Validation (3. CMSIS-RTOS Validation
> % ARM.mbedClient ARM mbed Client for Cortex-M devices
> % ARMmbedTLS ARM mbed C and SSLATLS lbrary for Cortex-M devices
> % ARM.minar mbed 05 Scheduler for Cortec-M devices
> %% Huawei LiteOS [ Install Huawei LiteOS kernel Software Pack
5 % Keil ARM_Compiler & Install Keil ARM Compiler extensions for ARM Compiler 5 and ARM Compiler 6
> # Keil Jansson [ Install Jansson is a C library for encoding, decoding and manipulating JSON data
> % Keil. MDK-Middleware ‘ ii Middleware for Keil MDK-Professional and MDK-Plus
> g PP [ Install IwlP is a light-weight implementation of the TCP/IP protocol suite
> % Micrium.RTOS 537 Install Micrium software components
> % RealTimeLogic.Sharkssl-Lite [ Install SharksSL-Lite is 2 super small and super fast pre-compiled SharkSSL TLS ..
> % RealTimeLogic.SMQ (. Install Simple Message Queues (SMQ) is an easy to use loT publish subscribe c.
> % redlogixredBlocks-Simulator [ Install C Target Library for the redBlocks WYSIWYG SiL Simulator (supports flexi,
5 % rt-thread.rtthread RT-Thread Software Companents
> % YOGITECHRSTL ARMCM EVAL (& Deprecated. !l DEPRECATED Product Il VOGITECH fRSTL Functional Safety EVAL Soft
> éh 'YOGITECH.fRSTL_STM32Fx_EVAL M !l DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Soft.

B Console I
cMmsis console

Parsing "http://wa. keil.com/pack/index. idx". ..

Error while refreshing: "Server returned HTTP response code: 403 for URL: http://w.WolfSSL.com/Files/ide/wolfSSL.wolfSSL.pdsc”, ignored
16:52:42: Installing Pack Keil.STM32Faxx DFP.2.11.8 completed

16:55:57: Installing Pack ARM.CMSIS.5.2.8 completed

BBEE #B-8-=0

ONLINE Connected to www.keil.com/pack

Figure 146 — Installed CMSIS-Packs
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CREATE CMSIS-PACK BASED PROJECTS

It is possible to create a new project in Atollic TrueSTUDIO based on installed CMSIS-Packs.

There are several ways to create projects based on CMSIS-Pack. One way is to create a
CMSIS C/C++ Project and another way is to use the Embedded C Project which will be
populated with devices/boards defined also in installed CMSIS-Pack files.

CREATE CMSIS C/C++ PROJECT

Open the C/C++ perspective Atollic TrueSTUDIO and create a new project. Enter a project
name and select CMSIS C/C++ Project.

a CProject

C Project —
Create C project of selected type

Project name: | STM32F4_Discovery CMSIS

Use default location
ChUsersh ASW-ENAtollic\ TrueSTUDIONSTM32_workspace_9.0 Browse...

Project type: Toolchains:
v (= Executable [ Atollic ARM Tools
® Empty Project Atollic PC Tools

& CMSIS C/C++ Project
@ PCCProject
& Embedded C Project
[== Shared Library
(&= Static Library
= Makefile project

Show project types and toolchains only if they are supported on the platform

@' < Back MNext > Finish Cancel

Figure 147 — Create CMSIS C/C++ Project

Press Next.

The CMSIS C/C++ Project dialog is displayed.
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a CProject O X

CMSIS C/C++ Project —>

Selected project type: Executable
Qutput: ExE
Toolchain Adapter
Toolchain: Atollic ARM Tools

Adapter:  Adapter for Atollic TrueSTUDIO ARM GCC toolchain ~

Family: GCC (passed model via Tcompiler filter attribute)
Toolchain adapter for Atellic TrueSTUDIO ARM GCC baremetal compiler

Create default main.c file

I:?;' < Back Mext = Finish Cancel

Figure 148 — Create CMSIS C/C++ Project (main)

Select Create default main.c file, the Atollic ARM GCC Toolchain will be used and GCC and
software will be taken from the CMSIS-Pack files.

@

Note! Unfortunately many CMSIS-Pack files are not yet complete with GCC
startup and linker files included in the CMSIS-Pack so some manual
adaptations may be required after a project is created, to make it build
correctly.

If the startup and/or linker script file is missing when the project is generated
then investigate if these files are included in the Pack by using a file browser.
If the files are found then copy them into the project and rebuild the project.

If the startup and/or linker script file is missing in the Pack then create a
TrueSTUDIO project for the device if it is supported by Atollic TrueSTUDIO and
copy those files to the project. Alternatively create a basic ARM project for a
similar ARM core and base the startup and linker script for the CMSIS project
on these files. Make sure to update the startup file to include the interrupt
vectors and linker script file with the device memory mapping etc.

If the CMSIS-Pack project provides a linker script and you would like to change
some information in it there is a need to create a linker script outside the
normal folder, see information about this in the Updating Linker Script for
CMSIS C/C++ Project chapter at page 184.

Press Next.

Select the device from a package to generate the project for. In this case we use the
STMicroelectronics STM32F407VGTx device
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a8 CProject
Select Device .
Device: STM3I2FA0TVGTx CPU: ARM Cortex-M4
Vendor: STMicroelectronics Max. Clock: 168 MHz
Pack:  Keil.5STM32Fdec DFP.2.11.0 Memory: 152 kB RAM, 1 MB ROM
URL: http://www.keil.com/dd2/st/stm3  FPL: single precision ~
Search: | | Endian: Little-endian
» @ ARM # | | The STM32F4 family incorporates high-speed
v @ STMicroelectronics embedded memories and an extensive range
] of enhanced |/Os and peripherals connected
v "‘\[3 STI\;_}I_EMF:;:;? to two APB buses, three AHB buses and a 32
> % -bit multi-AHB bus matrix,
> ¢ STM32F405
~ g STM32F407 - 64-Kbyte of CCM (core coupled memory)
» ‘% STM32F40TIE data RAM

- LCD parallel interface, 8080/6800 modes
- Timer with quadrature (incremental)
encoder input

5 %% STM32F407IG
> %% STM3ZFA07VE

~ 4 STM32FA07VG - 5V-tolerant I/Os
f ¥ - Parallel camera interface
STM32F40TVGT: Parallel interf
s %z STM32FA0TZE - True random number generator
s %z STM32FA0TZG - RTC: subsecond accuracy, hardware
calendar
> 2 STM32F410 - 96-bit unique [D
STM32F411

’ v

ke CTAAZIEATD

@ < Back Mext > Cancel

Figure 149 — Create CMSIS C/C++ Project (device)

Press Next.

The Select Configurations dialog is displayed. By default a Debug and a Release
configurations are prepared.

a8 C Project

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Atollic ARM Tools

Configurations:

i Debug
3 Release

Select all

Deselect all

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

)

Figure 150 — Create CMSIS C/C++ Project (configurations)
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Press Finish and the project will be created.

CONFIGURE THE CMSIS C/C++ PROJECT

When a CMSIS C/C++ project has been created it needs to be configured to use the
software from the CMSIS-Pack. The configuration of a project is made by selecting needed
software using the *.rteconfig file.

File Edit Source Refactor View Navigate Search Project Run Window Help

EEFFEEE 0/ AARGE|s BIES /- iHivG-2-|00 -3 -8F
[ Project Explorer 33 B %\ @ = 8 | [§manc (] myFilter.c 2 stm32f4nc_ade.i [] Debug STM32FA07VG_FLASH.Id & STM32F4 Discovery CMSIS.rteconfig 52 = 08 B=ouw. % [k
i Mylibrary & Components (- @ T
v (5 MyProject An cutline is not available,
# Binaries Software Components Sel.  Variant Vendor Version Description
B Includes B STM32F407TVG T STMicroelectronics ARM Cortex-Md 162 MHz, 192 kB RAM, 1 MB ROM
(8 Libraries @ Board Support MCBSTM32F400 |, Keil 200 , Keil Development Board MCBSTM32F400
(= MyFolder v 4 CMSIS Cortex Microcontreller Seftware Interface C s
(8 Utilities @ CORE m} ARM 502 , CMSIS-CORE for Cortex-M, SC00D, SC300, ARMvE-
@B sre @ Dsp [} ARM 152 . CMSIS-DSP Library for Cortex-M, SCO00, and SC300
(> Debug @ RTOS (4P]) 100 . CMSIS-RTOS API for Cortex-M, SCODD, and SC300
[E) Debug_STM32F407VG_FLASH.Id % RTOSZ (APN) 212 . CMSIS-RTOS API for Cortex-M, SC000, and $C300
[ MyProjectelflaunch & CMSIS Driver Unified Device Drivers complient to CMSIS-Driver
[ stm32f4 flashld v & Device Startup, System Setup.
v 25 STM32F4 Discovery_CMSIS @ Startup (m] Keil 260 , System Startup for STMicroelectronics STM32F4 Series
4 Binaries % STM32Cube Framewo 100 . STM33Cube Framework
@) Includes % STM32Cube HAL STM32Foc Hardware Abstraction Layer (HAL) Drivers
(= Debug & Graphics Display Display Interface including configuration for emWIN
& RTE
[g) main.c
& STM32F4 Discovery CMSIS.rteconfig
Validation Output Description
Components | Device| Packs
Problem Tasks B Console 2 Properties 4 8B = MEB-f~r= 8 & BuidAnalyzer 3 v =5
CDT Build Console [STM32F4 Discovery CMSIS] STM32F4 Discovery CMSIS.elf - /STM32F4 Discovery CMSIS/Debug - 2017-12-18 17:04
17:84:19 **** Rebuild of configuration Debug for project STM32F4 Discovery CMSIS ****
Info: Internal Builder is used for build Memory Regions | Memory Details
arm-atollic-eabi-gcc ~c ..\main.c -mthumb -mcpu=cortex-mé -mfloat-abi=hard -mfpu=fpva-sp-die N
arm-atollic-eabi-gcc -o STM32F4 Discovery CMSIS.elf main.o -l:crt@.o -mthumb -mcpu=cortex-mé Region Strtaddiess | End-address Size Free Used
C:\Program Files (x86)%\Atollic\TrueSTUDIO for STM32 9.8.8\ide\jre\bin\java -jar C:\Program F
Generate build reports...
Print size information
text data  bss  dec  hex filename
598 252 48 898 37a STM32F4 Discevery (MSIS.elf
Print size information done
Generate listing file
Output sent to: STM32F4_Discovery CMSIS.list
Generate listing file done
Generate build reports done
17:84:26 Build Finished (took 774ms)
< >
< >
e

Figure 151 — Configure CMSIS C/C++ Project

For instance we would like use the Startup file from the STM32F407VGTx device.
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File Edit Source Refactor View Navigate Search Project Run Window Help

& 8 [ [HRARAGE |58 3@y Rive-2-|00-B-8F
[?5 Project Explorer 3% B/&|® = 58 [@manc [@myfitcc [ stm3fbocadei ) Debug STM3ZFAOTVG FLASHId | @ “STM32F4 Discovery CMSi.econfig 58 = 0 Bl
5 MyLibrary & Components® [-] Resolve @ [& L

v 5 MyProject An outline is not available.

& Binaries Software Components Sel.  Variant Vendor Version Description

@ Includles B STM32FAOTVG T STMicroelectronics ARM Cortex-M4 168 MHz, 192 kB RAM, 1 MB ROM

(2 Libraries € Board Support MCBSTM32F400 |, Keil 200 , Keil Development Board MCBSTM32F400

(5 MyFolder v @ CMsis Cortex Microcontroller Software Interface C s

(5 Utilities @ CORE [m] ARM 502 , CMSIS-CORE for Cortex-M, SC000, SC300, AR

@B sre @ Dsp m} ARM 152 , CMSIS-DSP Library for Cortex-M, SCOD0, and SC300

(= Debug % RTOS (4P)) 100 , CMSIS-RTQS API for Cortex-M, SCO0D, and SC300

[El Debug_STM32F407TVG_FLASH.Id @ RTOSZ (APN) 212 , CMSIS-RTOS API for Cortex-M, SCODD, and SC300

[E MyProject.elflaunch € CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver

[ stm32f4 flash.ld v & Device Startup, System Setup.
w (25 STM32F4 Discovery_CMSIS @ Startup. Keil 260 , System Startup for STMicroelectronics STM32F4 Series

4% Binaries  STM32Cube Framewo 100 , STM32Cube Framework

) Includes @ STM32Cube HAL STM32F4iox Hardware Abstraction Layer (HAL) Drivers

(= Debug & Grophics Display Display Interface including configuration for emWIN

& RTE

[£ main.c

& STM32F4 Discovery_CMSIS.rteconfig

Validation Output Description
v A Keil:Device Startup Additional software compenents required
v A, require Celass="CMSIS", Cgroup="CORE" Select component from list
@ ARM:CMSIS.CORE €MSIS-CORE for Cortex-M, SCO00, SC300, ARMvE-M
Components | Device| Packs|
B Console 2 4 ¢8| BB R B| B~ ~= 0 [ eBuidAnalyzer =0

CDT Build Console [STM32F4_Discovery CMSIS]
17:04:19 ***= Rebuild of configuration Debug for project STM32F4_Discovery_CMSIS *=*=
Info: Internal Builder is used fer build
arm-atollic-eabi-gcc -c ..\main.c -mthumb -mcpu=cortex-méd -mfloat-abizhard -mfpu=Fpvd-sp-di¢
arm-atollic-eabi-gcc -o STM32F4 Discovery (MSIS.elf main.o -l:crtB.o -mthumb -mcpu=cortex-m
C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.@.@\ide\jre\bin\java -jar C:\Program F
Generate build reports...
Print size information
text  data bss dec
598 252 20 890
print size informatien dene
Generate listing file
Output sent to: STM32FA Discovery OMSIS.list
Generate listing file done
Generate build reports done

STM32F4 Discovery_CMSIS.elf - /STM32F4 Discovery CMSIS/Debug - 2017-12-18 17:04
Memery Regions  Memory Details

Region Start address End address Size Free Used

hex filename
37a STM32F4_Discovery_CMSTS.elf

17:84:28 Build Finished (took 774ms)

Figure 152 — Configure CMSIS C/C++ Project with Startup file

As seen in the figure above the Startup file depends on files in the CMSIS CORE group so
we need to include also the CMSIS CORE files to this project.
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File Edit Source Refactor View Navigate Search Project Run Window Help

& 8 [ [HRARAGE |58 3@y Rive-2-|00-B-8F
[?5 Project Explorer 3% Bl&|® = 8 [@minc [ myfitenc stm 3240 adei Debug STM3ZFAOTVG FLASH.Id @ “STM32F4 Discovery CMSkS.rteconfig 32 = 0 Bl
5 MyLibrary & Components® [ - ® H LS
v 25 MyProject An outling is not available,
& Binaries Software Components Sel.  Variant Vendor Version Description
@ Includles B STM32FAOTVG T STMicroelectronics ARM Cortex-M4 168 MHz, 192 kB RAM, 1 MB ROM
(2 Libraries € Board Support MCBSTM32F400 |, Keil 200 , Keil Development Board MCBSTM32F400
(5 MyFolder v @ CMsis Cortex Microcontroller Software Interface C s
(2 Utilities @ CORE ARM 502 , CMSIS-CORE for Cortex-M, SC000, SC300, ARMv8-M
& sre @ Dsp ARM 152 , CMSIS-DSP Library for Cortex-M, SCOD), and SC300
& Debug & RTOS (4P1) 100 . CMsIS-RTOS API for Cortex-M, SC000, and SC300
Debug_STM32FA07VG_FLASH.Id @ RTOSZ (APN) 212 , CMSIS-RTOS API for Cortex-M, SCODD, and SC300
MyProject.efflaunch € CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver
stm32f4 flash.ld v & Device Startup, System Setup.
w (25 STM32F4 Discovery_CMSIS @ Startup Keil 260 , System Startup for STMicroelectronics STM32F4 Series
4% Binaries & STM32Cube Framewo 100 , STM32Cube Framework
) Includes @ STM32Cube HAL STM32F4iox Hardware Abstraction Layer (HAL) Drivers
(= Debug 4 Graphics Display Display Interface including configuration for emWIN
& RTE
[£ main.c
& STM32F4 Discovery_CMSIS.rteconfig
Validation Output Description
Components | Device| Packs|
B Consale 2 L ¢8| B =E|®B~-f~=0 [ BuildAnayzer 2 v =g

CDT Build Console [STM32F4_Discovery CMSIS]
17:04:19 ***= Rebuild of configuration Debug for project STM32F4_Discovery_CMSIS *=*=
Info: Internal Builder is used fer build Memory Regions | Memaory Details
arm-atollic-eabi-gcc -c ..\main.c -mthumb -mcpu=cortex-méd -mfloat-abizhard -mfpu=Fpvd-sp-di¢
arm-atollic-eabi-gcc -o STM32F4 Discovery (MSIS.elf main.o -l:crtB.o -mthumb -mcpu=cortex-m
C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.@.@\ide\jre\bin\java -jar C:\Program F
Generate build reports...
Print size information

text  data bss dec hex filename

598 252 20 890 37a STM32F4_Discovery_(MSIS.elf
print size informatien dene
Generate listing file
Output sent to: STM32FA Discovery OMSIS.list
Generate listing file done
Generate build reports done

STM32F4 Discovery CMSIS.elf - /STM32F4 Discovery CMSIS/Debug - 2017-12-18 17:04

Region Start address End address Size Free Used

17:84:28 Build Finished (took 774ms)

Figure 153 — Configure CMSIS C/C++ Project with CMSIS CORE files

Save the setting by pressing on the Disk icon on the toolbar. If we build the project we get
the following build result.
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File Edit Source Refactor View Navigate Search Project Run Window Help

EEERBERHERAARERI 65 D5 - <
[+ Project Explorer 52 B&|s =8 main.c Filter.c
% Mylibrary < Components (]
v [ MyProject
& Binaries Software Components Sel.
@ Includles B STM32FAOTVG T
(2 Libraries 4 Board Support
(& MyFolder v @ CMsIs
(2 Utilities. ¥ CORE
v @ s @ DS [m]
& mainc & RTOS (4P1)
[8] startup_stm32f40ccs @ RTOSZ (APN)
5] stm32faoc_confh € CMSIS Driver
(€] stm32foc itic v & Device
[W] stm32fdoc ith @ Startup
(€] system_stm32fdux.c & STM32Cube Framewo
[4) tiny_printf.c % STM32Cube HAL
(= Debug & Graphics Display
[ Debug_STM32F40TVG_FLASH.Id
[ MyProjectelflaunch
2 stm32f4_flash.ld
 [§5 STM32F4_Discovery_CMSIS
&) Includes
(= Debug
v f& RTE
v @ Device
~ @ STMI2FAOTVGT
8 startup_stm32f407:0cS [Keil:Device Startup]
system_stm32fic.c [Keil:Device Startup] Validation Output
[8 RTE_Components.h
[&) main.c
[8) startup_stm32fd0ies
& STM32F4 Discovery_CMSS.rteconfig
[ stm32f4 flash.ld
Components | Device| Packs
Problem Tasks B Console 52

<

| @
4 STM32F4 Discovery CMSIS.rteconfig 52 = 8 EE Qu.. 3 [Te B Ta = 8
5 i
An eutline is not available.
Variant Vendor Version Description
STMicroelectronics. ARM Cortex-M4 168 MHz, 192 kB RAM, 1 MB ROM
MCBSTM32F400 |, Keil 200 , Keil Development Board MCBSTM32F400
Cortex Micre ntroller Software Interface Cs ts
ARM 502 ., CMSIS-CORE for Cortex- M, SC000, SC300, ARMvE-M
ARM 152 , CMSIS-DSP Library for Cortex-M, SCOD0, and SC300
1.00 . CMSIS-RTOS API for Cortex-M, SC000, and SC300
212 _, CMSIS-RTOS API for Cortex-M, SC000, and SC300

Unified Device Drivers compliant to CMSIS-Driver
Startup, System Setup
Keil 260 . System Startup for STMicroelectronics STM32F4 Series
100 , STM32Cube Framework
STM32F 4 Hardware Abstraction Layer (HAL) Drivers
Display Interface including configuration for emWIN

Description

T S ¢8| E R B~ =0 [@meud. 8 = 0O

CDT Build Console [STM32F4_Discovery CMSIS]
17:17:@8 **** Rebuild of configuration Debug for project STM32F4_Discovery_CMSIS *=**

Info: Internal Builder is used for build

arm-atollic-eabi-gcc -c

MyProject.elf -

\main.c -mthumb -mcpu=cortex-mé -mfloat-abizhard -mfpu=fpvi-sp-d16 -std=gnull -D RTE_ -DSTM32F4B7xx -IG:/CMSIS Pack2/ARM/CMSI:  /MyProject/Debug -

arm-atollic-eabi-gcc - -mthumb -mcpu=cortex-md -mfloat-abi=hard -mfpu=fpvd-sp-d16 -D_RTE_ -DSTM32F487xx -IG:/CMSIS_Pack2/ARM/CMSIS/S.2.8/CMSIS/Include 2017-12-18 13:02
arm-atollic-eabi-gcc -c ..\RTE\Device\STM32F4@7VGTX\system_stm32faxx.c -mthumb -mcpu-cortex-md -mfloat-abi-hard -mfpu-fpva-sp-dl6 -std-gnull -D_RTE_ -D!

arm-atollic-eabi-gcc -o STM32F4_Discovery CMSIS.elf RTE\Device\STM32F4@7VGTx\startup_stm32f4e7xx.o RTE\Device\STM32F4@7VGTx\system_stm32f4xx.o main.o - Memory Region{ 1 | +
RTE\Device\STH32F4B7VGTx\startup_stm32f467xx.0: In function LoopFillZerobss’: Region Star
C:\Users\ASW-EJ\Atol1ic\TrueSTUDIONSTM32_workspace_9.8\STM32F4_Discovery CMSIS\Debug/..\RTE\Device\STM32F4B7VGTx/startup_stm32f467xx.5:80: undefined re-
C:\Users\ASW-EJ\Ato111c\TrueSTUDIONSTM32_workspace_9.8\STM32F4_Discovery_CMSIS\Debug/..\RTE\Device\STM32F407VGTx/ startup_stm32f407xx.S undefined re: EEFLASH y
C:\Users\ASW-E3\Atol1ic\TrueSTUDIO\STM32_workspace_9.8\STM32F4_Discovery_CMSIS\Debug/..\RTE\Device\STM32F407VGTx/startup_stm32f407xx.5 undefined re- 5 RAM (]

C:\Users\ASW-EI\Atol11c\TrueSTUDTONSTM32 workspace ¢

C:\Users\ASW-EJ\Ato11ic\TrueSTUDIONSTM32_workspace_9.8\STM32F4_Discovery CMSIS\Debug/..\RTE\Device\STM32F487VGTx/startup_stm32f467xx.5:106: undefined ri
collect2.exe: error: 1d returned 1 exit status

.8\STH32F4_Discovery CMSIS\Debug/..\RTE\Device\STM32FA67VGTx/startup_stm32f407xx.5:98: undefined re

MEMORY_B1  0x6i
oxlt

17:17:09 Build Finished (tock 82ams)

> <

18] /STMB32F4_Discovery_CMSIS/RTE/Device/STM32FA07VG T/startup_stm32f407x.S

Figure 154 — Build CMSIS C/C++ Project

As seen this project does not build correctly. The reason is that the CMSIS Pack file does
not contain correct information to build with gcc.

@

Note! If there are any build errors please check if the project contains a
startup file and a linker script file.

When using GCC the startup file and linker script file is tightly connected as for
instance the startup file needs to get information from the linker script where
memory and stack should be located.

If the Pack does not contain any startup or linker script file the Atollic
TrueSTUDIO wizard will generate and add generic startup and linker script
files to the project. In such cases there is a need to manually update the linker
script with stack location and memory location and size information. Also the
startup script only contains the first 16 generic Cortex-M interrupts so there is

a need to add the device specific interrupts into the startup file if such
interrupts are used.

183 |Page



Getting Started

To solve the problem in this case copy the startup file from the
RTE/Device/STM32F407VGTx folder (Note! This folder was not created as a source
folder) to the project root folder were the main. c file is located. Also copy the
system stm32f4xx.c file to the project root directory.

UPDATING LINKER SCRIPT FOR CMSIS C/C++
PROJECT

CMSIS-Pack components that provides linker scripts will automatically set the linker script
used to the one provided from the Pack. To still allow the user to modify and create their
own linker scripts, the toolchain linker script option is only updated by CMSIS-Packs if the
location of the linker script is not changed.

If the linker script file is missing in the pack it can be copied from some other project for
STM32. The best way could be to create a standard Atollic TrueSTUDIO project for the
board and copy the linker script files from that project into the created CMSIS Pack
project. When the linker script file has been copied update the properties for the project
so that the linker file is used.

@ Properties for STM32F4_Discovery CMSIS

type filter text Settings
Resource
Builders 2
~ C/C++ Build Configuration: | Debug [ Active ]
Build Variables
Environment
Legging € Toclchain Version & Tool Settings _#* Build Steps Build Artifact Binary Parsers €3 Error Parsers
Settings
Tool Chain Editor % General Linker script [ ./stm32f4_flash.|d |
€/C++ General v 1 Assembler
CMSIS-SVD Settings 2 Target System calls | Minimal implementation ~
Project References (% General [1Da not use standard start files
Refactering History (2 Symbols 1D not use default libraries
Review (% Directories
Run/Debug Settings (2 Debugging
Task Repository (2 Miscellaneous
WikiText v B C Compiler
( Target
(2 General
(5 Symbols
(2 Directories
(2 Optimization
( Debugging
(2 Warnings
(3 Miscellaneous
~ B CLinker
(2 Target
(5 General
(2 Libraries
(2 Optimization
(& Miscellaneous
~ ) Other
(2 Reports
( Output farmat

| | Manage Configurations...

Browse...

[INo startup or default libs
EANo shared libraries

Figure 155 — Setup CMSIS C/C++ Project Linker Script File
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If the linker script for this project needs to be updated manually then please take a copy of
the linker script and make the updates in this new file. Then update the Linker script
setting in the Tool Settings tab in Properties for the project to point to the new script.

DiISABLE CMSIS STARTUP FILE

Disable the Startup file from the CMSIS Component configuration if the Startup file has

been copied to the project.

CDT Build Console [STM32F4_Discovery_CMSIS]

17:29:48 **** Rebuild of configuration Debug for project STM32F4_Discovery CMSIS *=**
Info: Internal Builder is used for build

arm-atollic-eabi-gcc - ..\main.c -mthumb -mcpu-cortex-m4 -mfloat-abi-hard -mfpu-fpv4-sp-d16 -std-gnull -D_RTE_ -DSTM32F2@7xx -IG:/CMSIS_Pack2/ARM/CMSI!
arm-atollic-eabi-gcc -¢ -mthumb -mcpu=cortex-m4 -mfloat-abi=hard -mfpu=fpv4-sp-dl6 -D_RTE_ -DSTM32F4@7xx -IG:/CMSIS_Pack2/ARM/CMSIS/S.2.0/CMSIS/Include
arm-atollic-eabi-gcc -c ..\system_stm32fdxx.c -mthumb -mcpu=cortex-md -mfloat-abizhard -mfpu=Ffpvd-sp-d16 -std=gnull -D_RTE_ -DSTM32F4B7xx -IG:/CMSTS_Par
arm-atollic-eabi-gcc -0 STM32F4_Discovery CMSIS.elf main.o startup_stm32fa87xx.o system_stm32f4xx.o -l:crt@.o -mthumb -mcpu=cortex-mé -mfloat-abi=hard

C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.8.8\ide\jrelbin\java -jar C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.8.@\Tools\arm-ato.
Generate build reports...

Print size information

File Edit Source Refactor View Navigste Search Project Run Window Help
EFSEEBHOISAAAES| s 8iEi® - G-o-@0-m-80 [ouekacces] || % | [ 4 @
[ Project Explorer 52 BEl® = 0 | [E&manc [] myFilter.c [ stm32f&oc ade.i [] Debug STM32F... & STM32F4 Disc... 53 | [§] startup_stm3... &0 Compare ('ST... S0 | BEou. R T B T = O
i Mylibrary & Components (] @ L
v (25 MyProject An outline is not available.
4%, Binaries Software Components Sel. Variant Vendor Version  Description
&) Includes B STM32F407VGTx STMicroelectronics ARM Cortex-M4 168 MHz, 192 kB RAM, 1 MB ROM
5 Libraries & Board Support MCBSTM32F400 | Keil 200 , Keil Development Board MCBSTM32F400
(5 MyFolder v € CMSIS Cortex Microcontraller Software Interface C it
5 Utilities @ CORE ARM 502 , CMSIS-CORE for Cortex-M, SC000, SC300, ARMvA-M
v (B s @ Dsp ARM 152 . CMSIS-DSP Library for Cortex-M, SCOD0, and SC300
[&] main.c @ RTOS (AP]) 100 , CMSIS-RTOS API for Cortex-M, SCODD, and SC300
8] startup_stm32f40ecs % RTOS2 (APN) 212 . CMSIS-RTQS API for Cortex-M, SCODD, and SC300
[8] stm32faoc_conf.h & CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver
[€] stm32fdnc it.c v € Device Startup, System Setup
[B] stm32facith @ Startup [m} Keil 260  System Startup for STMicroelectronics STM32F4 Series
[£] system _stm32focc v & STM32Cube Framewo 100 , STM32Cube Framework
[g] tiny_printf.c @ Classic [m} Keil 160 ., Confiquration vie RTE Deviceh
(= Debug @ STM32CubeMx [ Keil 100 , Configuration via STM32CubeMX
[El Debug_STM32F407TVG_FLASH.Id @ STM32Cube HAL STM32F4c Herdware Absiraction Layer (HAL) Drivers
[2 MyProject.elflaunch @ Graphics Display Display Interface including configuration for emWIN
2 stm32f4_flash.ld
(25 STM32F4_Discovery_CMSIS
5 Binaries
&) Includes
(= Debug
~ & RTE
v @ Device
~ (= STMI2FAOTVGT
Validation Output Description
[8 RTE_Components.h
[&) main.c
[8) startup_stm32f407x.s
[ system_stm32f4ice
startup_stm32fd0ocs
& STM32F4 Discovery_CMSIS.rteconfig Components | Device| Packs
[ stm32f4 flash.ld
Proble < B Console 38 (7] Properties L oGEETE I B -0 Rk =0

STM32F4 Discovery_
CMSIS.elf -
/STM32F4 Discovery_
CMSIS/Debug -
2017-12-18 17:29

Memory Region{ 4 | +

text  data bss dec hex filename

Region Star

752 8 1052 1812 714 STM32F4_Discovery_(MSIS.elf EEFLASH t
print size information dene EERAM 0t
Generate listing file MEMORY B1 | 0o8)
Output sent to: STM32F4 Discovery CMSIS.list -
Generate listing file done Ot
Generate build reports done
17:29:49 Build Finished (took 891lms)

< >
< >
a

Figure 156 — Disable Startup File from CMSIS C/C++ Project

DEBUGGING THE CMSIS C/C++ PROJECT

Finally when the project builds OK it is ready for testing.
Start a debug session for the project. First time a project is debugged a new Debug

Configuration needs to be created. Select ST-LINK as debug probe and make sure that SWD
is enabled if the board to be debugged is using ST-LINK and SWD.
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The RTE project can be debugged using a debug probe and a board. In this case we will
debug the created STM32project using the STM32F4-Discovery board which includes a ST-
LINK onboard.

Press F11 and the Edit Configuration dialog appears. In the Debugger tab select Interface
SWD.

@ Edit Configuration X

Edit launch configuration properties ﬁ

Name: | MyProject.elf |

Main (%5 Debugger > Startup Scripts| & Source| ] Common|
Debug probe | ST-LINK ~

GDE Connection Settings

(®) Autostart local GDE server Host name or IP address | localhost
(O Connect to remote GDB server  Port number 61234

GDB Server Command Line Options

Interface

®5SWD (OJTAG []Use specific ST-Link S/N Scan
Serial Wire Viewer (SWV)

[JEenable

Clock Settings

Core Clock: | 160 MHz

S0 Clack: | 1000 kHz
Port number: | 61235
Wait for sync packet

Misc
[A Verify flash download

Logte file C:\Users\ASW-EM\Atollic\ TrueSTUDIONSTM32_workspace_9.0.2a\MyProject\Debug\st-link_gdbserver_log.bt | | Browse..

[] External Loader: Scan

Revert Apply

@

Figure 157 — Debug CMSIS C/C++ Project Configurations

Make sure the board is connected to the PC using the Debug connector on the board and
then Press OK.

The program is now loaded to the board and the debug session is started.
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@8 S5TM32 workspace 9.0 - Debug - STM32F4_Discovery CMSIS/main.c - Atollic TrueSTUDIO for STM32

File Edit View Run Window Help
| ®BigrpiIER3 e B @voror|@0-E-2E6 [Quick Access] || 52 | R[]y
45 Debug 52 ¥ = O | O b (MeVan. 82 6 Ex. 6L Mo. = O  EBSFRs 52 | lilf Registers [% %0 2| 3¢ = = O
~ [&] STM32F4_Discovery_CMSIS.elf [Embedded C/C++ Application] BB T [ typefitertet
{2 STM32F4 Discovery CMSIS.lf
v = - - MName Type Value ~
v i Thread #1 <main> (Suspended : Breakpoint) ’T 0 REQ‘“E;M Address Value
= main) at main.c47 0<80001ce e i v Hisce
W5 Ci/Program Files (x86)/Atollic/TrueSTUDIO for STM32 9.0.0/ARMTocls/bin/arm-atollic-eab » i CPUID (xe000ed00  Ox410fc241
B ST.LINK > Wi ICSR Ore000ed04 O
]
< > > o VTOR (Oxe000ed08 08000000
> il AIRCR Oxe000edOc  0xfa050000
> il SCR 0xe000ed10  0xD
< 2 > i CCR Oxe000ed1s  0x200
re ('STM32F4 Discovery CMS Emanc = B > 4 SHPRY OreD00ed18 00 “
12/ ~
3 - Peripheral:  RNG
4 Name:  main.c Base address:  (x50060800
5 Purpose: Generic main program body including main() function
6 Rey.: 1.8.0
T LI T LTI TA I I I IiitiiisEiisEiiaeriseemaeema e e e ste s tssetstets ! @ Fault Analyzer 32 55 Outiine =8
9 * Copyright (c) 2015 ARM Ltd. and others -
1@ * All rights reserved. This program and the accompanying materials & No Fault Detected PC
11 * are made available under the terms of the Eclipse Public License v1.e
12 * which accompanies this distribution, and is available at Hard Fault Details
13 * http://mw.eclipse.org/legal/epl-vie. htnl
14 3
15 * Contributors:
16 * ARM Ltd and ARM Germany GmbH - file template
17
18
19 #ifdef _RTE
26 #include "RTE_Components.h" // Component selection Bus Fault Details
21 sendif
22 #ifdef RTE_CMSIS_RTOS // when RTE component CMSIS RTOS is used h
23 #include ™ i -h" CMSIS RTOS head fil
= Rl 7" cader file JE— = o T Y o5
- =N $ K@ X|Eekll %
& Console 52 [] Memo [t Tracelog B SWV Exception Trace Log [BR Problems () Executables =B Port0 i
| B pBE | 6B ES B~
STM32F4 Discovery_CMSIS.eff [Embedded C/C++ Application] C:/Program Files (x36)/Atollic/ TrueSTUDIO for STM32 9.0.0/ARMTools/bin/arm-atollic-cabi-gdb (7.10.1.2016!
Temporary breakpoint 1, main () at ..\main.c:47
47 i = tempB;
8

Figure 158 — Debug CMSIS RTE C/C++ Project

ADDING MORE CMSIS-PACK FEATURES INTO
PROJECT

The project can be updated according your application needs.

The Keil CMSIS_Pack for STM32 contains many examples for different board. One way to
easy test examples is to open the Pack in file explorer and double-click on a .project file in
an example. The project will then be imported into TrueSTUDIO. E.g. Open the following
folder in the Pack to discover how to use STM32 drivers.
F:\CMSIS_Pack\Keil\STM32F4xx_DFP\2.11.0\Projects\STM32F4-
Discovery\Examples\GPIO\GPIO_EXTI\TrueSTUDIO\STM32F4-Discovery

Build and test the program in the Debugger to discover the usage of GPIO drivers on the
board.
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INSTALLING 3R° PARTY PLUGINS

It is possible to install hundreds of additional third party ECLIPSE™ plugins in Atollic
TrueSTUDIO for users that want even more functionality in their TrueSTUDIO IDE.

m| Atollic does not provide support for any third party plugins.

Support for third party plugins are always provided by their respective
manufacturer.

ECLIPSE™ plugins are easily found by searching at Eclipse marketplace
(http://marketplace.eclipse.org/). However, please bear in mind that not all plugins for
ECLIPSE™ are compatible with Atollic TrueSTUDIO.

INSTALL FROM ECLIPSE MARKETPLACE

To install from Eclipse Marketplace select Help, Eclipse Marketplace...

' Help
5@ Welcome

(Z) Help Contents
4" Search

Dynamic Help

Key Assist... Cirl+Shift+L
Tips and Tricks...

Cheat Sheets...

Check for Updates
Install New Software...
Installation Details

Eclipse Marketplace...

@ & &

Tools »
License Manager...
Select what network licenses to use... e

E About Atollic TrueSTUDIO for ARM

Figure 159 — Select Eclipse Marketplace

Search for the plugin and make the installation.
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a8 Eclipse Marketplace

Eclipse Marketplace

Select solutions to install, Press Finish to proceed with installation,
Press the information button to see a detailed overview and a link to more information.

Search  Recent Popular Installed August Newsletter
Find: | ECalculator L | AN Markets ~ | | All Categories ~

ECalculator 1.1

A scientific calculator as eclipse-plugin, Features: - NEW: Custom keyboard
shortcuts - Integrated into the eclipse workbench. - Standard, scientific and...

———  more info

by Mario Fischer, EPL
math calculator

w7 #% | Installs: 829 (17 last month) Install

Marketplaces

e

® < Back Install Now > Finish Cancel

Figure 160 — Install Using Eclipse Marketplace

INSTALL USING “INSTALL NEW SOFTWARE”

2. Toinstall a plugin select Help, Install New Software...

Help
i Welcome

(7) Help Contents

%" Search
Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets...

Check for Updates
Install New Software...
Installation Details

@ @ [o &

Eclipse Marketplace...

Tools »
License Manager...
Select what netwerk licenses to use... g

E About Atellic True5TUDIO for ARM

Figure 161 — Select Install New Software

3. Then enter the URL to the update site for the plugin. If the URL is not known,
All Available Sites can be selected.
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Select the appropriate plugins. Please remember that not all ECLIPSE™
plugins are compatible with Atollic TrueSTUDIO.

Click the Next button.

If no direct internet connection is available, the plugin can be downloaded in
archive form from a computer with internet connection, and then manually
moved to the computer with a TrueSTUDIO installation. Add the archived file
by clicking the Add button and then select Archive and select the
downloaded file.

E] install B
Available Software
Check the items that you wish te install. j‘___
Workwith:  http://community.polarion.com/prejects/subversive/download/eclipse/3.0/june-site/ - Add...

Find more software by working with the "Available Software Sites" preferences.

type filter text
Name Version
a 000 Subversive SVN Connectors
[ &# JavaHL 1.6.15 Win32 Binaries (Optional) 3.0.0.120120803-1700
[ &# JavaHL1.7.5 Win32 Binaries (Optional) 3.0.0.120121013-1700
[7] 4# Native JavaHL 1.6 Implementation (Optional) 3.0.0.120120803-1700
[7] 4# Native JavaHL 1.7 Implementation (Optional) 3.0.0.120120803-1700

L3 Subversive SYN Connectors 3.0.0.20121013-1700
SVNKit 1.3.8 Implementation (Optional) 3.0.0120121013-1700
K SWNKit 1.7.5.1 Implementation (Optional) 3.0.0120121013-1700

» [C] 000 Subversive SVN Connectors Sources

Select All Deselect All 3 items selected

Details
Show only the Iatest versions of available software || Hide items that are already installed
[#/] Group items by categary What is already installed?

[] Show only software applicable to target environment
[#] Contact all update sites during install to find required software

=
@ < Back Next > Finish

Figure 162 — Enter Download Site and Select Plugins

4. Review the items to be installed and click the Next button.

5. Read all the licenses agreements and click accept if the terms are found
acceptable. Then click the Finish button.
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r
E] Install

Review Licenses

Licenses must be reviewed before the software can be installed. This includes licenses for software required to
complete the install.

Licenses: License text:

I3

» [Enter License Description here]

» Eclipse Foundation Software User Agreement

» Eclipse Public License - v10

» Eclipse Public License - v 10

» RXTX License v 2.1 - LGPL v 21 + Linking Over Controlled Interface.
» This program and the accompanying materials

» WC/Probe Proxy End User License Agreement

@ [ accept the terms of the license agreements

1do not accept the terms of the license agreements

@ =

Figure 163 — Accept License Agreements
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6. The plugins are now automatically downloaded and installed.

.
[E] tnstalling Software [E=EEn =

@ Installing Software

Preparing to commit the provisioning operation.

[ [ways run in background

[Run in Ea:kground] [ Cancel ] I Details > ]

Figure 164 — The Plugins are Installed

7. Restart Atollic TrueSTUDIO and the plugins are ready to be used.

UNINSTALLING 3Rf° PARTY PLUGINS

To uninstall a 3rd Party Plugin that is no longer preferred, in the top menu select Help,
About Atollic TrueSTUDIO, Installation Details.

In the new panel select the plugin to uninstall and press Uninstall...

Wersion: 5.21 Pro

[E] About Atallic TrueSTUDIO® for ARM® [o @] =]

m Atollic TrueSTUDIO® for ARME, Built on Eclipse.

| Build id: 20141201-163 [E] Atollic TrueSTUDIO® for ARM® Installation Details = [-E| ]

| Visit httpy/fuwatol| | Istalled Seftware | installation History | Features | Plug-ins | Configuration

This product is devel o Version Id
(C) Copyright Atollic > [k Atollic TrueSTUDIO® for ARM® 521

com.atollic.truestudio.pro.arm
| - L PHP Development Tools (PDT) 3.2,0.201306051924

org.eclipse.php.feature.group I

LE

@ Installation Details This feature provides PDT runtime plugins. -

@ [ Update... ]I[ Uninstall... ][ Properties ] [ Close ]

Figure 165 — Uninstalling Plugins
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SOLVING UPGRADE PROBLEM

If some problem occurs when upgrading or installing new software into Atollic
TrueSTUDIO then please try to uninstall the software again and restart the product. If
there are problems to run Atollic TrueSTUDIO after restarting then try this:

1. Go to the .eclipse directory in your home directory in Windows, Eg.
C:\Users\your_name\.eclipse

2. Identify the folder which corresponds to the Atollic TrueSTUDIO version you are
using.

3. Rename this folder and restart Atollic TrueSTUDIO. The product should now start
as it was first installed without any updates.
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USING ST-LINK UTILITY INSIDE ATOLLIC
TRUESTUDIO

This chapter shows and explains many useful techniques in Atollic
TrueSTUDIO. External tools and Launch groups are features that can be used
to solve many other problems.

We recommend all users of Atollic TrueSTUDIO to read this chapter.

The ST-Link GDB-server used for debugging STM32 devices does not implement all
functionality available in the ST-Link utility. It is however possible to call ST-Link Utility
from inside the IDE, this can save a lot of time when performing various debugging related

tasks.

Typical use cases when this is beneficial:

e When certain parts of the flash need to be erased before loading binary
e When you want to compare the binary file in target with the one just built with
Atollic TrueSTUDIO.
e  For setting option bytes such as read out protection.
e  For faster loading into flash than is offered by the ST-Link GDB-server
I BN Administrator: Chwindows\system32\emd.exe - ST-LINK_ClLexe |ﬂ|ﬁ]

c :\Progran Files (B6)\STMicroelectronics~\8TM32 ST-LINK Utility\ST-LINK Utility>ST-LINK_CLI.exe
[STM32 ST-LINK CLI v2.8.8
ISTM32 ST-LINK Command Line Interface

Available commands:

Connect to the device using JIAG or SUD.
Syntax : —¢ [ID={id>/SN={sn>1 [JTAG/SUD] [UR/HOTPLUG] [LPM]
[ID={id>1 : id of ST-LINK [@..9]1 to use when multiple
probes are connected to the host.
[SN={sn>1 : sn of the chosen ST-LINK -
[UR]1 : Connect to target under reset.
[HOTPLUG] : Connect to target without halt or reset.
[LPM] : Activate debuy in Low Power mode.
Exanplel: —c ID=1 SUD UR LPM
Exanple2: —c SN=55FF6CH64882485358622187 SUD UR LPM
Note: when [ID={(id>1 and [SN={sn>1 are not specified. the first
ST-LINK with ID=B will he selected.
Selection of ST-LINK by ID or SN should be ed with
#* U1J135x or greater ST-LINK firmuware versi
* U2J285x or greater ST-LINK/U2 Firmware ve -
a - iy . N

Figure 166 — ST-LINK_CLl.exe

REQUIREMENTS

St-Link Utility (Download it from http://www.st.com)

A working ST-Link

The ST-Link utility does not support elf-files. Use Intel Hex.
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STEPS THAT NEEDS TO BE PERFORMED

1. Setup ST-Link Utility with suitable input parameters as an external tool
2. Convert your build output to Intel Hex

3. Create / modify a debug configuration so that the flash operation is only
performed by ST-Link Utility

4. Create a Launch Group to perform the ST-Link Utility operations before the Atollic
TrueSTUDIO debugger starts

SETUP ST-LINK UTILITY AS AN EXTERNAL TOOL

In the main menu select Run, External Tools..., External Tools Configurations...

Create a new Launch configuration as shown below.

5
E External Tools Cenfigurations &J
Create, manage, and run configurations Q
=
Run a program |
|

TEX| B Mame:  ST-LINK_CLI

type filter text [=] Main " Refresh ais Build | P& Environment| = Comman

4 @ Program Location:

@ ST-LINK_CI

C\Program Files (x86)\STMicroelectronics\STM32 ST-LINK Utility\ST-LIMK Utility"ST-LINK_CLLexe

[Brows.e Worksgace...] [Browsg File Systam...] [ Variables...

Waorking Directory:
CA\Program Files (x86)\STMicroelectronics\STM32 ST-LINK Utili\ST-LINK Utility',

Browse Worl_(spa(.e...l [Browse File Systam...] [ Variables...
Arguments:
-cID=0 SWD UR LPM -P C:\workspace\Project\Debughproject.elf -

Note: Enclose an argument containing spaces using double-quotes (7).

Filter matched 2 of 2 its [

@:’ [ Run ] [ Close ]

Figure 167 — ST-LINK_CLI.exe
e Namei.e. “ST-LINK_CLI”

e Location i.e. C:\Program Files (x86)\STMicroelectronics\STM32 ST-LINK Utility\ST-
LINK Utility\ST-LINK_CLI.exe
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e Working Directory i.e. C:\Program Files (x86)\STMicroelectronics\STM32 ST-LINK
Utility\ST-LINK Utility\

e Arguments i.e. -c ID=0 SWD UR LPM -P C:\workspace\Project\Debug\Project.hex
Press Apply

Test that the external tool just setup is working by clicking Run or Run, External Tools...,
ST-LINK_CLI

CONVERT THE BUILD OUTPUT TO INTEL HEX

In the top menu select Project, Build settings..., C/C++ Settings, Tool Settings, other,
Output format.

& Properties for MyProject o
type filter text Settings - w
Resource
Builders
v C/C+= Build Configuration: | Debug [ Active] ~ Manage Configurations...
Build Variables

Environment

Logging © Target Settings € Toolchain Version &3 Tool Settings & Build Steps Build Artifact B ¢ |»
Settings
Tool Chain Editer ~ & Assembler Convert build output
C/C++ General 53 Target Format [Intel Hex
CMSIS-SVD Settings % General
Project References 5 Symbols Motorola S-record
Review 53 Directories Binal
Run/Debug Settings ¥ Debugging Motorola §-record (symbols)
Task Repository 5 Miscellaneous AR Simple Code
Verilag Hex Dump
WikiText ~ & C Compiler
53 Target
= General
5 Symbols

£ Directories
2 Optimization
£ Debugging
5 Wamings

1 Miscellaneous
v ) C Linker

2 Target

2 General

5 Libraries

53 Optimization

5 Miscellaneous
v 1 Other

(5 Reports.

(% Output format

Restore Defaults Apply

Figure 168 — Convert the Build Output to Intel Hex

Be cautious about which Configuration that is selected! In the screenshot Debug was
selected so the conversion will not take place when building a Release configuration.

e Check the Convert build output checkbox
e  Select Intel Hex
e C(Click OK

Build your project!
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The output name will be $PROJECT% . hex. Make sure that this binary is selected when
creating the debug configuration. This will not work with an .e1 £-file.

MODIFY THE DEBUG CONFIGURATION

It is recommended that you make a copy of your current debug configuration as we will
need to modify the debug script slightly.

e Inthe top menu select Run, Debug Configurations...

[E] Debug Configurations ==

Create, manage, and run configurations p %’
EEIEE Name: Project NO LOAD

type filter text [2) Main | %% Debugger | B+ Startup Scripts .t Source| I Common

[E] C/C++ Application Target Hardware Initialization Script | Target Software Startup Scripts
[C] C/C++ Attach to Application ﬁ'—l_—‘
ebu
[£] C/C++ Postmortem Debugger 9 | Analyze | Unit Test

[T] C/C++ Remote Application

# Set flash parallelism mode to 32, 16, or 8 bit when using STM32 F2/F4 microcontrollers -
4 E Embedded C/C++ Application #2=32 bit, 1=16 bit and 0=8 bit parallelism mode
] Project monitor flash set_parallelism_mode

[] Project NO LOAD

#Set character encoding
. B Launch Group

set host-charset CP1252
set target-charset CP1252

2 Load the program executable
Zload

# Reset the chip to get to a known state. Remove "menitor reset’ command
# if the codeis not located at default address and dees not run by reset.
#monitor reset

# Enable Debug connection in low power modes (DBGMCU->CR)
set "0xE0042004 = ("0xE0042004) | Ox7

2 Set a breskpoint at main(.
threak main

#Run to the breakpoint.
continue

Appl Revert
Filter matched  of 16 items =

®

Figure 169 — Modify the Debug Configuration
e  Right-click on your debug configuration and select duplicate.

e Change the name of this configuration to “... NO LOAD”, this is since GDB will not
be used to load the hex.

e Open the Startup Scripts tab, comment out the “load” command load, #load. It
might also be a good idea to comment out the “monitor reset” command.

o Click Apply.
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CREATE A LAUNCH GROUP

The Launch Group is used to launch several applications (configurations) by just clicking

one button.

Double-click on the Launch Group node to create a Launch group and give it a name.

r
[E] Debug Configurations

=)

Create, manage, and run configurations

FTE%X O MName:  ST_LINK_LOAD_GDB_DEBUG
type filter taxt Launches . (= Comman |
[E] C/C++ Application
Neme

[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
a [£] Embedded C/C++ Application
[&] Project
[] Project NO LOAD
4 B Launch Group

[7]Qy Program:ST-LINK_CLT

[€] Embedded C/C++ Application:Project NO LOAD  debug

Mode Action

run ‘Wait until terminated

= ST_LINK_LOAD_GDB_DEBUG -Remova
Filter matched 9 of 16 items SEE SESE
®
Figure 170 — Create a Launch Group
e Click Add...
s Bl
E Edit Launch Configuration ﬂ
Edit an existing entry in the launch group
Launch Mode: [mn V]
— unittest
type filter text test
4 LauncPdEbUi
B ST il
4 % Progra.f‘jm —
@ ST-LINK_CUI
[ Use default mode when launching
Post launch action:
@ [ oK ] [ Cancel
.
Figure 171 — Edit a Launch Group
e Select Launch Mode: run
L]

Expand Programs and select your external tool configuration, i.e. ST-LINK_CLI.
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e  Set Post launch action to Wait until terminated.
e  Click OK to return to the previous panel.

In that panel click Add...

[E] Add Launch Configuration @

Add one or more launch configurations to the launch group

Launch Mode] [debug

type filter tex

a [E] Embedded C/C++ Application
[©] Project
7] Project NO LOAD

> = Launch Group

[] Use default mode when launching

@) [ 0K ] [ Cancel

Figure 172 — Select Launch Mode: debug

e  Select Launch Mode: debug

e Expand Embedded C/C++ Applications and select your debug configuration, i.e.
Project NO LOAD.

e Set Post launch action to None.

e Click OK to return to the previous panel.

E Debug Configurations @

Create, manage, and run configurations ﬁ

TEX 0%~ Mame: ST LINK_LOAD_GDE DEBUG

et —
[£] C/C++ Application

[ C/C++ Attach to Application hloge. Mode  Action Up
[C] C/C++ Postmortem Debugger [¥], Program::ST-LINK_CLT run Wait until terminated
[E] C/C++ Remote Application [T] Embedded C/C++ Application:Project NO LOAD  debug
4 [T] Embedded C/C++ Application
[E] Project

[E] Project NO LOAD
4 [ Launch Group

R
= ST_LINK_LOAD_GDB_DEBUG

" . Apply Revert
Filter matched 9 of 16 items

®
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Figure 173 — Select Launch Mode: debug
Open the Common-tab
Enable Display in favorites menu = Run
Enable Display in favorites menu = Debug
Click Apply

This will make the launch group available in Atollic TrueSTUDIO from the Run, Run-menu
and later the Run, Debug History...

FINISHED

ST-Link Utility is now flashing the binary into the target memory and the debugger is
started as soon as the ST-Link Utility has finished.

Atollic TrueSTUDIO® for ARME

gate Search ProjectWindow Help

ARAER|2T Restart H - 52 >
E@ @, Run | Crl+F11
%, Debug F11
Run History 3
Run As b Bin.c

Run Configurations...

Ein function,

I Debug History b | B 1ST_LINK_LOAD_GDB_DEBUG I
3
Debugias [E] 2Project NO LOAD
Debug Configurations... ] 2Project 4
ar
Toggle Breakpoint Ctrls Shift+B he file is distributed “as is,” witho
Toggle Line Breakpoint F any kind.
Teggle Method Breakpoint . 5
_ . pllic AB.
Toggle Watchpoint £ file as-is or medify it according ©
s, Skip All Breakpoints ile may only be built (assembled or o
. fic TrueSTUDIO(R) product. The use of -
% Remove All Breakpoints L than Atollic TrueSTUDIO(R) is not pi
Breakpoint Types 3
.
% External Tools 3
|—I 25 /* Includes */

Figure 174 — Debug History
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MISCELLANEOUS TOOLS

QuICcK ACCESS SEARCH BAR

Quick Access search bar that is a massive time saver.

:li:h

swi | o5 | [T 3 oo

Views E SWV Console
-, SWV Data Trace
|- SWV Data Trace Timeline Graph
f=r SWV Exception Timeline Graph
5 SWV Exception Trace Log
fer SWV ITM Timeline Graph
E SWV statistical Profiling
B SWV Trace Log
f-r SWV Trace Timeline Graph

Commands @ Config - Configure SWV
@ Preferences (Run/Debug » Embedded C/C++ Application » Serial Wire Viev
@ ShowIn (SWV Console)
@ ShowIn (SWV Data Trace Timeline Graph)

Preferences & Serial Wire Viewer - Run/Debug/Embedded C/C++ Application

Press 'Ctrl+3' to show all matches

Figure 175 — Quick Access Search Bar

The Quick Access search bar is an edit field in the toolbar, where any search phrase or
keyword can be entered. GUI objects like menu commands, toolbar buttons, preference
settings or views ca be found with it.

As any search string is typed, the Quick Access search bar shows all the GUI objects that
match the criteria, in “real-time”. Type a couple of more characters and the search results
list is refined correspondingly “on-the-fly”.

The Quick Access search bar is an enormous time saver when looking for a specific GUI
object that can’t be found quickly, such as finding a preference setting deeply buried in the
configuration dialogs. Or to just issue a menu command or toolbar button hidden in the
currently active perspective.

For example, in the screenshot above the search string “SWV” has been entered and the
Quick Access search bar immediately provides the list of matching views, GUI commands
and preference settings. To open the view or preference setting just click on the GUI
object in the search result list
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VERSION CONTROL

Atollic TrueSTUDIO includes a basic version-system for projects that works well for a
project with just one developer on one computer. It allows users to keep tracks on local
file history.

For more information about a local repository see Local SVN Repository below.

However if users need to collaborate, keep better track of changes and perhaps work on
many workstations, a better version control-system is needed.

Atollic TrueSTUDIO supports three such systems GIT, Concurrent Versions System (CVS)
and Subversion (SVN). The CVS is an older system that Atollic TrueSTUDIO supports for
those that already have CVS-repositories.

Atollic TrueSTUDIO includes:
e  Fully integrated GUI client for SVN & CVS
e Check-in/out and Branch/merge (including a merge-conflict editor)
e Repository & history browser
e  File revision annotations, file difference viewer and revision graph viewer
e  Full traceability of all lines, in all files, throughout complete project history
e  Who did what, when and why?
e What did the code look like at time or version X?

e Who added code line X, when and why?

SUBVERSION - SVN

Subversion (SVN) is an open source version control system that was design to replace the
older CVS. It is more or less a de facto standard in the computer industry.

A free and very good online book about SVN can be found here

http://svnbook.red-bean.com/

SVN manages files, directories and the changes made to them. That way it is possible to go
back to previous version of the code or inspect what changes has been made over time. It
also operates over a network and allows the same code to be changed simultaneously on
many computers, even over the internet. Thus development can be done faster and with
fewer errors. If some incorrect code is entered it can just revert to the previous version.

There are several other clients to use with SVN.
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Atollic do not recommend to use different clients within a project, since
version-conflicts can occur and will probably cause more problems than it’s
worth.

To be able to use SVN a Subversion repository is needed. How to set up and maintain a
network repository is out of the scope of this manual. On page 206 set up off a local
repository is explained. There are also several websites such as Freepository, Google Code
and SourceForge provides free source code hosting that can be accessed with Atollic
TrueSTUDIO’s SVN-integration. A good introduction to how to set up a repository can also
be found in chapter 5 in the SVN-book and in several good tutorials on the net.

After making sure a repository exists, the next thing to do to be able to use SVN in a
project, is to enable SVN in Atollic TrueSTUDIO. In the top menu select Window,
Customize Perspective.

E] customize Perspective - C/C++ uﬂ@

Tool Bar Visibility | Menu Visibility | Command Groups Availability | Shertcuts|

Select the command groups that you want to see added to the current perspective (C/C++). The details field identifies which menu items
and/or toolbar items are added to the perspective by the selected command group.

Available command groups: Menubar details: Toolbar details:
Make Actions -
Open Files

[] Profile

Resource Mavigation

[7] Reverse Debugging

Search

SUN
B v
Tasl
Task Navigation

[[] Task Navigation Extras
Tasks Help

[F] Team

[[] TestActionSet
TrueSTUDIO
TrueSTUDIO Build
TrueSTUDIO Debug
[] UnitTestActionSet S

SVN
Customizable SVN Actions

m

@) [ OK ] [ Cancel

Figure 176 — Enable SVN Command Group

In the dialog that opens up select the Command Groups Availability-tab. Find SVN in the
Available command groups-column and make sure it is selected. Click OK.

Some extra items are now available in the toolbar. However they should be greyed out.
There will also be a new top-menu called SVN.

There are several views in Atollic TrueSTUDIO for managing SVN. They can be found by in
the top-menu select Window, Show View, Other.
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E] show View =

type filter text

» = Git »
> = Help
- = Make
s = Mylyn
4 [= SVN
|=" Revision Properties
(5 SVWN Locks
=" SVWN Properties
IJ) SWM Repositories
I-rE SVN Repository Browser
» [= Team
: = Terminal
> [= Testing
s = Unit Test
> (= Wicked Shell -

m

Figure 177 — SVN Views

The first view needed is the SVN Repositories since that where repositories are connected.

Connect to an existing repository (in the organization or on the web) by right-clicking in
the view and select New, Repository location. A new dialog will be displayed. In that
dialog enter the URL and other communication-options for the repository.

Next step is to share the project in the repository. Right-click on the project and select
Team, Share Project. In the dialog that then pops up, select SVN and click on Next. Select
the repository and then Finish.

Do the initial commit into the repository.
For more information about how to use SVN, see the tutorials at

http://www.atollic.com/index.php/videotutorials

For more information about how to use SVN, see the tutorials at
http://www.atollic.com/index.php/videotutorials

(|

Locks IN SVN

In normal cases locks is never used in SVN. SVN is very good in merging different versions
and branches of the same file. That way more than one developer can edit the same
source-file without fearing to interfere in other developers work.

However in very special cases, such as editing images and other complex file-types, SVN
can’t merge. In that case we recommend to lock the file before editing it.
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Locking is easy. Just right-click on the file, select Team, Lock and enter a brief comment on
why the file is locked.

If others now want to edit the same file, they will only have a read-only version of the file
and can’t save or check it in.

Remember to unlock the file after editing it.

To make sure a file is always locked before anyone can edit it, do the following:
e Right-click on it and select Team, Set Property
e Add a property with the name svn:needs-1lock, no value is needed

e Checkin the file.

INCLUDE SVN REVISION-NUMBER IN A STRING

A file can have a string in the source code that is the SVN revision number for the latest
time when the file was checked in to the repository.

1. Right-click on the file and select Team, Set Property

2. Add the property svn: keywords with the value Revision

[E] Add Praperty (|

Enter a property name and its value SVN
Please follow the recommendations below while your
input.

Name:
svnikeywords -
Keywords to be expanded. Appropriable values are "Date”
) ("LastChangeDate"), "Revision” ("Rev",

"LastChangedRevision”), "Author” ("LastChangedBy"),
"HeadURL" ("URL") or "1d".

©) Enter a property value:

Revision

") Load a property value from a file:

m

owse

Figure 178 — Add SVN Property

3. Check with Team, Show Properties that the property is correctly added

4. Add sRevisions anywhere in the code

That string will be replaced with a text showing the revision number of that file.
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It can be something like this:

define MESSAGE5 "SVN S$SRevision$"

Remember to edit the file and commit it to the repository to update the value to the
current revision.

Other possible values to the svn: keywords is Date, Author, HeadURL and Id.
To have a fixed length of the SRevision$-string, it can be written like

"SRevision:: s,

IGNORE A FILE

To ignore sharing a specific file in a repository, the property svn:ignore needs to be set
instead. It is done in the same manner as the other properties above.

When sharing a project in a version control system, it is a good idea to set the SVN
property svn:ignore on the file

$PROJECT LOCATION%/.settings/language.settings.xml since itincludes a hash
specific to each individual environment.

LocAL SVN REPOSITORY

A local Subversion repository is easy to set up and is an excellent tool even for developers
who don’t work in a team. It provides a simple way to go back to older versions of the
code and try out ideas. Some sort of version control is strongly recommended for all
developers.

m' Local repositories is not possible if the SNVKit SVN connector is selected.

To set up a local repository, do the following:
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1. Open the SVN Repositories by selecting Window, Show View, Other... and in the
panel select SVN, SVN Repositories and press OK.

r .
E] show View [ESREER

type filter text

> = Help ~
> = Make
5 = Mylyn
> = Processor Expert
a4 [= SVN

|=" Revision Properties

(3 SVN Locks

|57 SVN Properties

[FJ) SVN Repositories

[:?: SVN Repaository Browser —
5 [= Team
> [= Terminal
> [= Testing
> [= Unit Test
> [ Wicked Shell -

m

[ ox [ conce |

Figure 179 — Open SVN Repositories

2. In the view click the New Repository button.

a S ol

@S\J’Nﬁepusi:tmiﬁ &3 ﬁ Q:Shl E‘l 3 |£ :?: - EI]
|
[ MNew Repository

-

Figure 180 — New Repository Button

3. In the Create Repository dialog enter the name and location for the new local
repository and make sure File System is selected.

rE Create Repository ﬁ1

Enter Repository Information SVN

Define the SVN repository information. You can specify an option
to create a repository location for just created repository.

Repository Path M:\M}rRepnsitoryi Browse...

() Berkeley DB

Create Repository Location

® [ oK ] ’ Cancel
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Figure 181 — Create Repository Dialog

When creating a repository in this way, using Berkley DB as repository-type is
not recommended and can cause problem.

4. The new local repository is now created.

-

|1 5VN Repositories £3
a| ] file///M:/MyRepository
» (0@ ROOTO
Tz REVISIONS

Figure 182 —Repository Created

5. To start version controlling a project in the repository, right click the project and

select Team, Share Project...

6. Inthe Share Project dialog select SVN and press Next.

E Share Project

Share Project

project.

Select a repository type:

Select the repository plug-in that will be used to share the selected q:b

Vs
=¥ Git

@) < Back

__ﬂa‘t > Finish

Cancel

Figure 183 —Share Project Dialog

7. Now select the new repository and Finish.

8. Enter an initial comment and the project is version controlled.

-

=] |

|7 SVN Repositories 2
a [ file:///M:/MyRepository
> = mylibrary 1
> [= myProject 3

o$| B aER=O

Figure 184 —Projects Version Controlled
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USING SVN ON EXTERNAL RESOURCES

Since SVN doesn't commit files that reside physically outside of the project it is necessary
to show the files within an Atollic TrueSTUDIO project.

This is particularly important to remember when using tools such as STM32CubeMX that
crates project with code that are linked into the project and for different downloadable
example projects that lets the actual code reside outside the project.

There is however at least two different method to solve this. Since SVN doesn't commit
files that reside physically outside of the project it is necessary to show the files within a
Atollic TrueSTUDIO project. These examples are for STM32CubeMX but can easily be
adapted to fit other external resources.

Alternative 1 - Live with linked files/folders

Create a project for version control in the CubeMX-project-root (the folder that contains
the TrueSTUDIO, Inc, Src etc) and use it together with the normal development project.

This will set up the workspace with a versioning-project, and a development-project.

Versioning project

In the top menu select File, New, Project

In the New Project wizard that is opened, select General, Project

Input a name for this project, for example MyVersionedCubeMXProject

Uncheck the Use default location, then browse to the CubeMX-project’s-root folder
Commit MyVersionedCubeMxProject to SVN

Development project

In the top menu select File, Import, General, Existing Projects into Workspace

Select root directory and browse to the MyVersionedCubeMxProject\TrueSTUDIO
folder

Make sure Copy projects into workspace is Unchecked!

Workflow of this setup is to develop/debug using the development project and version
control the project using the MyVersionedCubeMxProject

Alternative 2 - Resolve the project so that all code reside physically within the project

Export the CubeMX project as an archive, this will resolve all .c source code.

Remove the CubeMX project from the TrueSTUDIO workspace. Do not delete them, but
keep the CubeMX files on the disk a while longer.

Import the project that was exported in step one. This project will now contain all .c files
and settings. Lets call this project CubeMX-resolved from now on.
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However since CubeMX doesn't make references to header files in the generated project
these will be missing. Included directories also needs to be manually inspected that they
still are intact.

Manually copy the needed header files from the original CubeMX project to the CubeMx-
resolved project

Open the Build Configuration for the CubeMx-resolved project and correct the include
paths in the C-Compiler, Directories node.

If the same structure for the header files is kept as they were in the original CubeMX
project then only . .\ ..\ needs to be removed from the include paths.
Forexample..\..\..\Drivers\STM32F4xx HAL Driver\Inc\Legacy
becomes..\Drivers\STM32F4xx_HAL_Driver\Inc\Legacy.

Commit the CubeMx-resolved to SVN

MULTI MONITOR SUPPORT

The Atollic TrueSTUDIO IDE can be dragged between monitors and even extended to cover
several monitors.

Individual views can also be de-attached from the IDE by clicking the tab with the view
name located in the upper left corner of the view and dragged to a new place on any
monitor. This can also be done with open editors, so that individual files can be opened
and edited in individual windows.

By in the top menu selecting Windows, New Editor the same file can also be edited
simultaneously in different editor windows. Changes will be displayed immediately in both
windows. One editor-window be dragged to another monitor. This is very practical when
editing large files.

If instead in the top menu Window, New Window is selected a cloned copy of the current
Atollic TrueSTUDIO IDE will be opened. It will however always work with the same
workspace and all editing done in the projects will be displayed in both opened IDEs. They
are after all clones and not individual instantiations Atollic TrueSTUDIO.

The individual clones of Atollic TrueSTUDIO can however be opened in different
perspectives. It is thus possible to open one window for editing and one for debugging.
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B =
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49 SECTIONS
s8{
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52 .isr_vector
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Figure 185 — Multiple Editors, Views and Windows used at the same time

OPEN ADDITIONAL INSTANCE OF TRUESTUDIO

It is possible to open two instances of Atollic TrueSTUDIO for the same workspace at the
same time. To do that select in the top menu Window, New Window.

E C/C++ - Atollic TrueSTUDIO® for ARME

File

: [ef

Edit Source

W [ [ B 3

Refactor View Navigate

[

Search Project Run || Window | Help
o B | ‘J’: p MNew Window
Ml Frlitnr

Figure 186 — New Window

Atollic TrueSTUDIO will now be opened in an additional window. This is useful when the
workplace is equipped with two screens. It is then possible to edit and debug at the same
time. One instance of Atollic TrueSTUDIO can then be used for editing and the other for
debugging.
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Figure 187 — New Window

SHELL ACCESS

To access Windows Shell (cmd.exe) open the shell by selecting Window, Show View and

select Terminal view.

212 |Page




Getting Started
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Figure 188 — Terminal

In the Terminal view a Terminal is launched by clicking the Open a Terminal icon.

@Terminal e = *‘\T| H &) | = =08
[ Open a Terminal (Ctrl+ Alt+Shift+T) |

Figure 189 —Terminal View

The Launch Terminal dialog is now opened. Select Local Terminal and the Encoding to use.

213 |Page



Getting Started

8 Launch Terminal

Choose terminal:

Encoding: | UTF+

Local Terminal

S5H Terminal

Serial Terminal
Telnet Terminal

@

oK

| | Cancel

The Terminal is now opened and is ready to use.

Figure 190 —Launch Terminal

A3 Terminal 53

= A EENEN:|

=] ASW-CLIENT-007 52

Microsoft Windows [Version 1

C:\Osers\Bsu-ETJ]

0.0.10586]

(e} 2015 Microsoft Corporation. All rights reserved.

Figure 191 —Terminal Opened
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Section 2. DEBUGGING

This section provides information on how to begin using Atollic TrueSTUDIO for STM32.
The following topics are covered:

e Introduction to Debugging with TrueSTUDIO

e Starting the Debugger

e Debug Configuration

e Debug Perspective

e Debugging

e Stopping the Debugger

e Upgrading the GDB Server

e Configure the GDB Server

e Advanced Debugging
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INTRODUCTION TO DEBUGGING WITH
TRUESTUDIO

Atollic TrueSTUDIO includes a very powerful graphical debugger based on the GDB
command line debugger. Atollic TrueSTUDIO also bundles GDB servers for the ST-LINK and

SEGGER J-Link JTAG probes.

Debugging with Atollic TrueSTUDIO is done with a GDB Server. The GDB Server is a
program that connects GDB (GNU Debugger) on the PC to a target system. It can be
started locally or remotely as shown in the two conceptual pictures below:

Local debugging

Local mode architecture

Gdb/mi

GDB

Gdb/RSP

DLL/USB

..................................................................

GDB Server + '

Figure 192 —Local Debugging
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Remote debugging

Remote mode architecture

_________________________________________________________________

GDB Server +« ‘

Gdb/mi

TCP/IP
(Gdb/RSP)

DLL/USB

Figure 193 —Remote Debugging

If Local debugging is selected Atollic TrueSTUDIO automatically starts and stops the GDB
server as required during debugging, thus creating a seamless integration of the GDB

server.

To prepare for debugging with an ST-LINK JTAG probe connected to your electronic board,
perform the following steps:

1.

3.
4.
5.

Verify that the RAM and FLASH configuration switches on the target board
is set to match the Atollic TrueSTUDIO project configuration, regarding
memory. Note: Not all boards have such configuration abilities.

Determine whether the board supports JTAG-mode or SWD-mode
debugging, or both, and if Serial Wire Viewer (SWV) operation is
supported. Note that the physical connector for the JTAG probe may be
identical, regardless of the modes supported. Consult the hardware Circuit
Diagram or a Hardware Designer within your organization to determine the
actual debug modes supported.

Connect the JTAG cable between the JTAG probe and the target board.
Connect the USB cable between the PC and the JTAG probe.

Make sure the target board has a proper power supply attached.

Once the steps above are performed, a debug session in Atollic TrueSTUDIO can be

started.
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STARTING THE DEBUGGER

Perform the following steps to start the debugger locally:

1. select your project in Project Explorer view to the left.

2. Click on the Debug toolbar button (the insect icon) or press the F11 key to
start the debug session.

Figure 194 — Start Debug Session Toolbar Button

Alternatively, start the debug session by right-clicking on the project name
in the Project Explorer view. Then select Debug As, Embedded C/C++
Debugging from the context menu.

3. The first time debugging is started for a project; Atollic TrueSTUDIO
displays a dialog box that enables the user to confirm the debug
configuration, before launching the debug session. After the first debug
session is started, this dialog box will not be displayed any more.

@ Edit Configuration x

Edit launch configuration properties @

Name: | myProject.elf |

[E] Main %% Debugger| [ Startup Scripts| &+ Source| [] Common

C/C++ Application:

[ Debug/myProject.eif

Variables... Search Project... Browse...

Project:

myProject Browse...

Build (if required) before launching

Build configuration: | Use Active ~

(D) Enable auto build () Disable auto build
@ Use workspace settings i o Ce
Revert Apply

Figure 195 - Debug Configuration Dialog Box

The debug configurations can also be reached by clicking the Configure
Debug toolbar button.
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Figure 196 — The Configure Debug Toolbar Button

4. The Main panel contains information on the project and executable to
debug. The settings in the Main panel do not normally have to be changed.

Make sure the path and name to the binary to debug is correct. See also
page 229.

5. Click on the Debugger panel to display it. The panel contains information
on the JTAG probe to use, its configuration, and how to start it. Some
settings are probe-specific.

6. Open the Debug probe drop down list. Select the JTAG probe to be used
during the debug session.

@ Edit Configuration

Edit launch configuration properties ﬁ

Name: ‘ myProject.elf ‘

Main (3% Debugger [ Startup Scripts| & - Source| ] Common|

Debug probe  SEGGER J-LINK -

GDB Connection Settings
® Autostart local GDB server  Host name or [P address
(O Connect to remote GDB server Port number 2331

GDB Server Command Line Options

Interface

®SWD (OJTAG Initial Speed 4000 ~ kHz []Use specific J-Link S/N

Device | STM32FA0TVG

JTAG Scan Chain
Auto Manual Position | 0 < | IRPre | O
Misc
[ Use J-Link script file Search Project..  Browse..
[ Enable live expressions
[A Verify flash download
Thread-aware RTOS support
Select RTOS variant: No RTOS
Trace
Trace system: |SWV (Serial Wire Viewer)  § ~
Clock Settings

Core Clock: MHz

SWO Clock: | Auto ~ | kHz

Port number: | 2332

Revert Apply

®
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Figure 197 - Debug Configuration, Debugger Panel for the SEGGER J-Link

The Debugger Panel for SEGGER J-Link probe contains a checkbox Use specific
J-Link S/N. Enable this checkbox If several SEGGER debug probes are
connected to the PC and enter the serial number of the SEGGER J-Link probe to
be used.

Update the Device name if there is a problem to use Segger J-Link gdbserver
with default device name. The name to use can be found if
JLinkGDBServer.exe is started and Target device is selected in the Config GUI.

Select RTOS variant listbox can be used if Thread-aware RTOS support is used
with FreeRTOS and embOS.

It has been noticed that when Thread-aware RTOS support is used there may
be a need to updated the gdb Target Software Startup Scripts. The script is
available in the Startup Scripts tab. Please add “thread 2” command line
before the last “continue” command in the script. This will force a thread
context switch before the “continue” command is sent.

@ Edit Configuration

Edit launch configuration properties

Name: | MyProject.elf |

[ Main | %5 Debugger - B> Startup Scripts| £ Source| [C] Common
Debug probe | ST-LINK ~
GDE Connection Settings

(® Autostart local GDE server Host name or IP address | localhost
(O Connect to remote GDB server  Port number 61234

GDE Server Command Line Opticns

Interface

@®SwD OJTAG [ Use specific ST-Link S/N Scan

Serial Wire Viewer (SWV)
[JEnable
Clock Settings

Port number: | 61235

Wait for sync packet

[A Verify flash download

O Log to file: Ci\Users\ASW-ENAtollic\TrueSTUDIONSTM32_workspace_9.0.2a\MyProject\Debughst-link_gdbserver_log.bd Browse...
] External Loader: Scan
.
Revert Apply

16.0

1000

Figure 198 - Debug Configuration, Debugger Panel for the ST-Link
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The Debugger Panel for ST-Link probe contains a checkbox Use specific ST-Link
S/N. Enable this checkbox if several ST-Link debug probes are connected to the
PC. The Scan button can be used to get the serial numbers of connected ST-
Link’s. After a scan the serial numbers are presented in the list-box. Use the
list-box to select the ST-LINK to be used for debugging.

7. GDB Connection Settings. Normally these don’t have to be changed. For
remote debugging change the Autostart radio-button to Connect to
Remote, see page 224 for more information.

The port number can always be changed. When the debug session is
started, the GDB server will prompt Atollic TrueSTUDIO for what port to
use in the communication.

When using two GDB servers at the same time, they must both use different
port numbers, e.g. 61234 and port 61244.

8. Select debug probe Interface: SWD or JTAG, depending on the capabilities
of the target board and the selected JTAG probe.

If SWD interface was selected in step above, please proceed as follows;
otherwise skip to step 10.

For the ST-Link JTAG probe:

The SWV settings include the option Wait for sync packet.
Enabling this option will ensure that a larger part of the received
data packages are correct (complete), but may also lead to an
increased number of packages being lost. This is especially true if
the data load (number of packages) is high.

For the SEGGER J-Link JTAG probe:

The initial speed of the debug connection can be configured.
Atollic recommends starting at an initial speed of 4000 KHz. If the
communication turns out not to work as expected at that speed,
please try another value. Proceeding stepwise in this manner, will
lead to a quicker launch of the debug session.

The JTAG Scan Chain settings are specific to the JTAG interface
and are thus disabled, see page 225 for more information about
JTAG Scan Chains.

To be able to use some sort of tracings, select the appropriate
Trace system such as the Serial Wire Viewer (SWV) feature or the
Embedded Trace Buffer (ETB).
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10. if the ST-Link JTAG probe was selected in step 6, the Misc settings
contains a checkbox External Loader. Enable this checkbox if the program
shall be programmed into an external flash on the board. The Scan button
can be used to get a list of external flash loader files, “. st1dr”, included
with STM32 CubeProgrammer. Use the list-box to select the “.st1dr” file
to be used for programming the external flash. It is also possible to
manually enter a path and filename to a “.st1dr” filename directly into
the list-box.

11. if any other debug probe than ST-Link JTAG probe was selected in step 6,
the following Misc settings are relevant:

Atollic TrueSTUDIO is able to automatically recognize and launch J-Link
scripts at the start of a debug session. If a script is needed to debug a
wizard-created project, the wizard will also automatically create one.

To manually select the J-Link script to be launched, please enable the Use
J-Link script file option and browse to the desired script file.

To be able to use the Live Expressions view during debugging the Live
Expression mechanism has to be enabled during startup. It is enabled by
default.

12. click on the Startup Scripts panel to display it.

@ Edit Configuration x

Edit launch configuration properties @/\

Name: ‘ myProject.elf |

[E) Main | % Debugger | i Startup Scripts . Source| ] Common
Target Hardware Initialization Script  Target Software Startup Scripts

# Default GDB command file (FLASH) for SEGGER J-LINK [

#Set character encading
set host-charset CP1252
set target-charset CP1252

# Set JTAG speed to 30 kHz
monitor speed 30

# Set GDBServer to little endian
monitor endian little

# Reset the chip to get te a known state.
manitar reset

#Set auto JTAG speed
menitor speed auto

# Setup GDB FOR FASTER DOWNLOADS
set remote memory-write-packet-size 1024
set remote memory-write-packet-size fixed

# Enable flash download
moniter flash dewnload = 1

Revert Apply
@

Figure 199 - Debug Configuration, Startup Scripts Panel
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13. The Startup Script panel contains the initialization scripts that are sent to
the GDB debugger upon debugger start. The scripts can contain any GDB or
GDB server commands that are compatible with the application, JTAG
probe and target board. The Startup Script tab is also where GDB script
programs are defined.

For more information see The Startup Script chapter at page 227.

The Target Hardware Initialization tab is for the script used to initialize the
hardware and the Target Software Startup Scripts tab is for the scripts
used to initialize the software.

14. click on the OK button to start the debug session.

15. Atollic TrueSTUDIO launches the debugger, and switches to the Debug
perspective, which provides a number of views and windows suitable for
debugging.

If there is a problem for Atollic TrueSTUDIO to connect to the GDB Server.
Then please check the connection to the hardware.
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a Debug - myPr

‘main.c - Atolli

c TrueSTUDIO for ARM

File Edit View Run Window Help
[ %@ EiEm Rem  #iHCo-o-00-B-85 [uick Access [ @ | B c/ce+ [ 45 Debug
Debug &2 ¥ = B 9 Breakp.. 52 bles @ Expressi.. & Live Ex = O EBSFRs 12 egiste Ko %o %2 | 4 T = O
9 P. g
~ [E] myProject.elf [Embedded C/C++ Application] KKE S w| B 5 T Register Address Value o
v ({ myProjectelf & main.c [function: main] [type: Temporary] v @ Cortex-MSCS
v f® Thread #1 <main> (Suspended : Breakpoint) aa
= o SCB
= main() at main.c:45 0x3000786 4 SyeTick
W C/Program Files (x86)/Atollic/TrueSTUDIO for ARM 6.0.0/ARMTools/bin/arm-atollic-eabi-gdb (7.10.1. i nic
vl ST-LINK ~ @ STM32FA0x
&4 BNG
&4 pom
&8 FSMC
No details to display for th t selects éii DBG
o details to display for the current selection. &4 oAz
&4 bMar .
< > 238 me
[&) mainc 82 [§] startup_st = . s Th 2o 2.c2 =8
3 -~
%% Ibstract: main program
- Fault Analyzer 32 Qutline =g
¥
ws ' No Fault Detected PC
int main (void)
Hard Fault Details ¥
Celsifnls ot L= (05 Bus Fault Details
application code hers */ Usage Fault Details
" Memory Management Fault Details
Register Content During Fault Exception ¥
LEDInit (LEDS) ;
LEDInit (LED#) ;
=
B Terminal 52 = 0 ESW. 2 S 5 =g
=+
LEDOn | LED<) ; . =,
LEDOn (LEDS) ; v Sl u B ot < ® X | B BE|
Port0 &3
& Console 32 | [ Memory &8 FreeRTOS Task List [= SWY Trace Log [ SWV Exception Trace Log [ Problems (3 Executables = g
| R E8 e
myProject.lf [Embedded C/C++ Application] C:/Program Files (x86)/Atollic/ TrueSTUDIO for ARM 6.0.0/ARMTools/bin/arm-atollic-eabi-gdb (7.10.1.20160210)
"
Temporary breakpoint 1, main () at ..\src\main.c:45
45 wvolatile int i = 0
v

Figure 200 — Debug Perspective

EXTERNAL GDB SERVER

The GDB Server can also be manually started as an external program as seen on page 216.

To do that, open a command console window and change folder to the folder where the
GDB server is located ($INSTALLATION DIR%\Servers\Selected Server).

Manually enter the command to start the GDB server.
For ST-Link - ST-LINK gdbserver.exe -v -d -e
[ )

For Segger J-Link - JLinkGDBServer.exe

The GDB Server will now start.
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Open the debug configuration for the project and in the Debugger tab change the GDB
connection setting to be Connect to remote GDB server.

If the setting is made correctly when starting a debug session, some logging will be seen in
the command console window.

JTAG ScAN CHAIN

Some JTAG probes can be used for multi target and multi core debugging in a JTAG Scan

Chain. This requires the configuration of JTAG Scan Chain settings.

Please note that the JTAG Interface must be selected in the Debug Configuration for JTAG

Scan Chain to work.

@ Debug Configurations

T EX| B -

type filter text

C/C++ Application
[E] ©/C++ Attach to Application
[E] C/C++ Postmaortem Debugger
[E] C/C++ Remote Application
v [E] Embedded C/C++ Application
[E] myProject.elf
B Launch Group

Filter matched 7 of 7 items

@

Create. manage. and run configurations

Name: | myProject.elf

[ Main | % Debugger
Debug probe  SEGGER J-LINK
GDB Connection Settings

(®) Autostart local GDB server

(O Connect to remote GDB server  Port number

GDB Server Command Line Options

Interface

(O SWD | @ JTAG | Initial Speed |4000 | kHz

I+ Startup Scripts| i Source| [] Common

Host name or IP address | localhost

2331

[ Use specific J-Link 5/N

JTAG Scan Chain

@® Auto (O Manual 0 %

Misc
[ Use J-Link script file

Enable live expressions

Trace

Trace system: | None

Search Project... | Browse..

Revert Apply

Figure 201 — JTAG Scan Chain Selected

In most cases, Atollic TrueSTUDIO is able to automatically detect these settings, in which
case the Auto option has been selected.
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If manual configuration is required, please select the Manual option. Then select Position
and IRPre for each core.

If a Segger JTAG Probe is used, more information can be found in the J-Link User Guide,
section 5.3.1 and 5.3.3, included with the Atollic TrueSTUDIO installation. It can be found
by selecting the Information Center toolbar button and open the Information Center
view. Locate Document center, Debugger utilities in the Information Center and press the

J-Link User Guide link.

For more information, please refer to the documentation from the debugger probe
manufacturer, microcontroller manufacturer and/or the manufacturer of the target board.
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THE STARTUP SCRIPT

The Startup Script panel contains the initialization scripts that are sent to the GDB
debugger upon debugger start. The scripts can contain any GDB commands or GDB server
commands that are compatible with the application, JTAG probe and target board. The
Startup Script tab is also where GDB script programs are defined.

More about the GDB script commands can be found in the Debugger manual bundled with
Atollic TrueSTUDIO and found in the Information Center.

It is possible to edit the script with the GDB commands needed to start the Debugging in a
proper way.

START DEBUGGING AT THE VERY BEGINNING

One common thing to edit is to change the continue statement at the end of the GDB
script to a comment. When the continue statement is removed/commented the program
will stop at the Reset Handler where it is possible to step forward in the code.

LOAD THE PROGRAM WITHOUT DEBUGGING

Another possibility is to remove all code after the 1oad command and replace it with a
quit command. Atollic TrueSTUDIO will then load the program to the target, but then
immediately quit debugging and return to the C/C++ perspective.

HARDWARE INITIALIZATION CODE

It is also possible to add the initialization code for external memories, such as SDRAM,
here. It is usually done in the Target Hardware Initialization script.

In most cases the Target Hardware Initialization script can be empty but if some hardware
needs to be configured before software can be loaded to target commands can be added
here. For example in some systems the external data/address bus and DRAM refresh
control needs to be initialized before software can be loaded.
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MANAGING THE DEBUG CONFIGURATIONS

A majority of Atollic TrueSTUDIO users will focus on the Build Configuration for Debug.
This is to be able to build, download and investigate the behavior of the software during
execution. The build configuration named Debug, has two important properties:

e Complete symbolic information is emitted by the tool chain to help the user
navigate the information in the source code, during the debug process.

e The lowest level of optimization is normally used, to maintain a direct relationship
between source code and machine code. If too high optimization levels are used,
large portions of the generated machine code may be removed during
optimization. This limits the abilities to map source code to machine code.
Consequently it makes it harder to follow the execution at source code level in a
debugger.

When the software is considered to behave as required, a Release build configuration,
with no symbolic debug information, and a high level of optimization, is usually built. See
Build Configurations on page 88 for more information.

After switching from the Debug to the Release build configuration, the target board can be
programmed by launching a debug session. During this process, caution must be executed
to prevent unexpected results from occurring.

The Atollic TrueSTUDIO philosophy of determining which executable image will be loaded
into the target, with the current project settings, must be considered carefully.

It is possible to create multiple debug launch configurations. To do this, click on the
Configure Debug toolbar button.

Figure 202 — The Configure Debug Toolbar Button

This brings up the list of existing debug launch configurations. By right clicking on an
existing configuration, the options to create a new configuration, duplicate the existing, or
delete it, appears.

The easiest way to create a new configuration is to duplicate an existing one, edit the
configuration settings in the dialog box, and then rename it. In this way multiple debug
launch configurations are easily created. The user may toggle among the debug launch
configurations in the list, and launch the most suitable session for the task at hand.

If the user does not explicitly choose a debug launch configuration from the existing list,
Atollic TrueSTUDIO launches the most recently used debug launch configuration.

Assume that a user has created a build configuration named Debug, and a debug launch
configuration that loads the ELF-file, created by the Debug build, to the target. Assume
further that the user launches a debug session to debug this ELF-file.
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Following this, the user switches to the build configuration named Release, and launches a
new debug session by clicking on the debugging icon. Atollic TrueSTUDIO will fetch the
most recent debug launch configuration, which specifies that the ELF-file from the Debug
build configuration, and not the Release ELF-file, is to be programmed into the target.

Atollic TrueSTUDIO has no means of automatically selecting the ELF-file associated with
the currently active build configuration (Debug or Release), when a debug session is
started. The build image used will always be the one specified in the debug launch
configuration, regardless of the active build configuration.

This behavior is different from some other development environments that automatically
reconfigure the debug launch mechanism, to use the ELF-file from the currently active
build configuration.

In Atollic TrueSTUDIO, the user must create a debug launch configuration that explicitly
refers to the particular ELF-file that is to be loaded, when a debug session is started.

Example: The user generates a project from the Project Wizard and builds an ELF-file using
the build configuration named Debug. The debug session configuration dialog box shows
the location of the ELF-file:

Name: kn)rProject.elf
|=| Main ‘iﬁ? Debugger| [ Startup Scripts E}.// Source| ] Comman

C/C++ Application:

Debug/myProject.elf

Variables... | |Search Project...| | Browse...

Proiect:

Figure 203 — The target ELF-file in Debug Session Configuration

To create a debug launch configuration that refers to the Release ELF-file, instead of the
Debug ELF-file, simply change Debug in the above path to Release. It is recommended to
rename the debug launch configuration to clearly mark it as a Release configuration.

To load the Release ELF-file into the target, start a debug session based on this debug
launch configuration.

If desired, other properties of the new debug launch configuration can be edited as well.
For example, setting the temporary breakpoint at the first line of main (), may be
omitted by inserting a comment on the corresponding line in the GDB initialization script.
This is done via the Debug dialog box, in the Startup Scripts, Target Software Startup
Scripts panel.

GENERIC BINARY PATH

By default the path to the binary used when debugging includes the name to a selected
Build Configuration. However generic binary paths is also possible.
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It is possible to use different variables in the path to the binary. They can be accessed by
pressing the Variables... button.

One such variable is $ {build configuration}. When usingitin the path Atollic
TrueSTUDIO will attempt to determine the name of the active Build Configuration
(normally Debug or Release) and replace the variable with that string. This can be used to
create a generic Debug Configuration that can be used in all debugging for all Build
Configurations.

MName:  myProject.elf
[ Main ﬁ? Debugger| B Startup Scripts E_// Source| = Common

C/C++ Application:

&{build_configuration}fmyProject.elf

’ Search Project... ] ’ Browse...

Project:

Figure 204 — Using variables in the path

DEBUG LAUNCH CONFIGURATION SETTINGS FILE

The debug launch configuration settings are stored in the
DebugConfigFile.elf.launch file. Normally in TrueSTUDIO project this file is
stored in the project folder but <*.elf.launch> files can also be stored in the workspace
metadata folder.

In the Debug Configurations dialog there is a Common tab. In this tab the Save as
selection is used to select to save the debug launch configuration as Local file or as Shared
file. Normally in projects created with TrueSTUDIO project wizard the selection is set to
save as Shared file. The file will then be located by default in the Project folder in the
workspace. This makes it easier to export or store the debug configuration setting into a
version control system.
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@& Debug Configurations

Create., manage. and run configurations ﬁ
. +hy o -
FEEIEES Name: | myProject.eff |
| Main (ﬁ Debugger (D Startup Scripts (E/ Source (El Common
[5] C/C++ Application Save as
[E] C/C++ Attach to Application O Local file
[5] C/C++ Postmortem Debugger .
[E] C/C++ Remote Application @shared fle: [ \myProject Browse...
Embedded C/C++ Applicati
¥ EEIT e c‘; PP || Display in favorites men Erestig
myProject.e
& Launch Group [ 45 Debug @ Default - inherited (Cp1252)
(O Other | 150-8859-1
Standard Input and Output
[“] Allocate console (necessary for input)
[Jinput File:
Waorkspace... | File System... Variables...
[ output File:
Workspace... | File System... Variables...
Append
[ Launch in background
Revert Appl
Filter matched 7 of 7 items I
@

Figure 205 — Debug configuration as shared file

In this way it is possible to have x number of debug launch configurations saved in the
project. Each file will be named according to the debug configuration name you specify
plus extension. E.g. File name: STM32F3 Discovery.elf.launch

When save as Local file is configured the debug configuration will be saved in the

workspace instead. E.g. File name:
C:\TrueSTUDIO\ARM workspace 5.3\.metadata\.pluginsl\org.eclips

e.debug.core\.launches
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CusTOMIZE THE DEBUG PERSPECTIVE

The Debug perspective and other perspectives in Atollic TrueSTUDIO can be
enhanced with several toolbar buttons and menus by selecting the Window,
Customize Perspective menu command.

8 Customize Perspective - C/C++

Tool Bar Visibility Menu Visibility Action Set Availability Shortcuts
Choose which tool bar items to display.

Tool Bar Structure:

~ ][] Editer Presentation
[1/&| Teggle Block Selection
[1[7] Show Whitespace Characters
[/ Show Selected Element Only
[ 4 Toggle Mark Occurrences
[ Focus Editor on Active Task

~ [m][F] Navigate

[+ | Next Annotation

[14+| Previous Annotation

[A*5 Lest Edit Location

Back

[A = Forward

) Information Center

A Change Perspective

AR Show View

%4 Fullscreen (Exit with ESC)

[ G+ C/C++ Editing

D w
[ Filker by action set

Figure 206 — Customize Perspective Dialog Box
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DEBUGGING

Once the debug session has been started, Atollic TrueSTUDIO switches automatically to
the Debug perspective, sets a breakpoint at main(), resets the processor, and executes the
startup code until execution stops at the first executable program line inside main().

The Debug perspective is now active. The next program line to be executed is highlighted
in the source code window. A number of execution control functions are available from
the Run menu:

E Debug - myProject/sre/main.c - Atollic TrueSTUDIC® for ARME Pro

File Edit View Window  Help

g i <% Restart

3% Debug 2 i+ Instruction Stepping Mode
4 [E] myProject| S Move to Line (C/C++)
4 [ myPro| 7, Resume At Line (C/C++)

a o 11 [ Resume Fa
x = Suspend
| gdb X
= Terminate Ctrl+F2
Bd
I-f  Disconnect
E'p Terminate And Relaunch

Resume Without Signal

Z. StepInto F5
b Step Over F6
. Step Return F7
k% =] Runto Line Ctrl+R
Absy Use Step Filters
@, Run Ctri+F11 [~
~int main ¥ Debug F11
int i Run History 3
Run As 3
/* TO
Run Configurations...
/* Ini
LEDIni Debug History 3
LEDIni Debug As »
LEDIni X X
LEDIni Debug Configurations...
J* Tud ® Toggle Breakpoint Ctrl+5hift+B

LEDON{ @ ToggleLine Breakpoint

]

@ Toggle Method Breakpoint
El console Toggle Watchpoint
myProject.elf [EmE % Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types 3
Temporary brez
42 int |G External Tools 3

Figure 207 - Run Menu

Alternatively, the execution control commands are available in the Debug view toolbar.

A B3R

Figure 208 - Run Control Command Toolbar
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TERMINATE, REBUILD AND RE-LAUNCH

By pressing this toolbar button, the current debug session is terminated, the source code is
built (modified source code only), a new build image generated and the debug session is
re-launched — all with just one mouse-click.

=

Figure 209 — Terminate, Rebuild and Re-launch Toolbar Button

DISASSEMBLY VIEW

A common user action, not available from the Run menu, is to switch between C/C++ level
stepping in the C/C++ source code window, and assembler level instruction stepping in the
Disassembly view.

Click on the instruction stepping button to activate assembler level instruction stepping in
the Disassembly view. Click it once more to return to C/C++ level stepping in the C/C++
source code window.

Figure 210 — Instruction Stepping Button

=2 Disassembly &5 Enter location here A | 2]

EER-

3 BBEBe4C2: mov.w r3, #8 -
B3E884c6: str r3, [r7, #4]
69 STM_EVAL_LEDInit(LED1);
BEeaad4cs: mov.w ré, #a8
BEeaadcc: bl @xB88@1498 <STM_EVAL_LEDInit:
78 STM_EVAL_LEDInit(LED2);
aspee4de: mov.w re, #1
B368684d4: bl @x88@1498 <STM_EVAL_LEDInit> e
71 STM_EVAL_LEDInit(LED3); 7
a8pee4ds: mov.w re, #2
B368684dc: bl @x88@1498 <STM_EVAL_LEDInit>
72 STM_EVAL_LEDInit(LED4);
BEeaadel: mov.w ré, #3
BEeaaded: bl @x88@1498 <STM_EVAL_LEDInit> | &
75 STM_EVAL_LEDOn(LED1);
BEeaades: mov.w reé, #a
BEeeadec: bl @x88@1584 <STM_EVAL_LEDOn:
76 STM_EVAL_LEDOn(LED2);
f3e804f0: mov.w ré, #1
83688414 : bl @x88@1584 <STM_EVAL_LEDOn:
77 STM_EVAL_LEDONn(LED3);
03080413 mov.w ra, #2
aoeeadfc: bl @x8@elsed4 <STM_EVAL_LEDOn:
78 STM_EVAL_LEDONn(LED4);
BEEaa5SEE: mov.w ré, #3
BEeE8584: bl @xs@@ls5a4 <STM_EVAL_LEDOn:> il
o1 CTMINAWT 1M Temd+ 4
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Figure 211 — Disassembly View

By right-clicking in the left part of the view, the Function Offset can also be displayed.

BREAKPOINTS

A standard code breakpoint at a source code line can easily be inserted by double-clicking
in the left editor margin, or by right-clicking the mouse in the left margin of the C/C++
source code editor. A context menu will appear in the latter case.

1
int i = 8;

- Add your application code here

/* Initialize LEDs */
a7 LEDTniti ! FO3h -

Teggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Disable Breakpoint Shift+Double Click
Breakpoint Properties... Ctrl+Double Click

Add ETM Start Trigger
Add ETM Stop Trigger
Breakpoint Types 3

Go to Annotation Ctrl+1

Add Bookmark...
Add Task...
% Add Code Review Issue...

<

Show Quick Diff Ctrl+Shift+Q
v Show Line Numbers
Folding 3

Preferences...

ETSE
return @;

Figure 212 - Toggle Breakpoint Context Menu

Select the Toggle Breakpoint menu command to set or remove a breakpoint at the
corresponding source code line.

More complicated types of breakpoints, such as Watch Points and Event Breakpoints (for
PC projects) are configured in the Breakpoints view.

B
9% Breakpoints 3 % L} | ==
[] o ledtest.c [line: 295]
[¥] yo ledtest.c [line: 312]
[¥] so ledtest.c [line: 393]
& [expression: 'i']

Figure 213 — Breakpoints View
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Technically the breakpoints are either a hardware breakpoint or a software breakpoint.
The hardware breakpoints are handled by the Debug Unit of the CPU. The number of
hardware breakpoints depends on the target implementation, but normally an ARM 7/9
has two breakpoints and Cortex-M has four to six breakpoints (up to eight is possible).

A Software breakpoint is an instruction (BKPT) inserted into the code

Atollic TrueSTUDIO does not decide if a breakpoint should be a hardware breakpoint of a
software breakpoint. This is handled seamlessly by the GDB server.

Since this is handled by the GDB server, it is handled slightly different depending on what
GDB server is used.

For example: the ST-Link GDB server only uses hardware breakpoints, and is therefore
limited to 6 breakpoints.

The SEGGER J-Link GDB server uses both hardware and software breakpoints depending
on the number of breakpoints that the user want to set.

The SEGGER J-Link GDB server should therefore be able to support virtually unlimited
number of breakpoints using software breakpoints. But even here there is no manual
control whether the breakpoint should be set as software or hardware breakpoint.

CONDITIONAL BREAKPOINT

When setting a normal breakpoint the program will break each time reaching that line. If
that is not the desired behavior a condition can be set on the breakpoint that regulates if
the program should actually break or not on that breakpoint.

Set a breakpoint at a line. Right-click it and open the Breakpoint Properties... The
Breakpoint Properties can also be opened from the Breakpoints view.

The following view is opened.

[E] Properties for C/C++ Line Breakpoint 5 S|
type filter text Commeon - v -
Acti
ctions Class: C/C++ Line Breakpoint

Common
Type: Regular
File: Mi\workspace\myProject\src\ main.c
Line number: 71
7 Enabled
Cendition: |
Ignore count: 0

Figure 214 — Breakpoints Properties

Enter a condition. In the example below “g1==100" is a global variable, but the variable
can also be a local stack variable.
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[E] Properties for C/C++ Line Breakpoint 5 |
type filter text Common - - -
Act
ons Class: €/C++ Line Breakpoint
Common
Type: Regular
File: M:\workspace\myProject\src\main.c
Line number: 71
[7] Enabled
Condition: g1==100|
Ignore count: 0
=
®

Figure 215 — Conditional Breakpoint

What happens when running now is that the gdbserver will break each time the line is
executed but gdb will test the condition and restart running if the variable g1 not is equal
to 100. This method could be used when debugging an RTOS with several tasks if the RTOS
kernel has a variable that the Breakpoint condition could be tested on to see which task is
running. The only problem with this method is that it takes some time for GDB to evaluate
the condition.

The conditions are written in C-style so it is possible to write expressions such as
“g1%2==0" to get more complex conditions.

EXPRESSIONS

The Expressions view displays many different types of data, including global variables,
local variables and CPU core registers. The Expressions view also allows users to create
mathematical expressions that are evaluated automatically, such as (Index * 4 + Offset).

The information is updated whenever the debug execution is halted.

B
&' Expressions 7 -.ztg'—|q}-‘*3ﬁ|f‘j=a¢v
Expression Type Value Name : numberOfIteratior »
Details:3

193¢ GRP( General Registers ).REG(13) Unsigned / Readable,Writeable 2 befonle.a

)= msTicks volatile uint32_t 1841 Decimal:3

)= gpioModePushPull enum {...} gpicModePushPull Hex:@x3

= numberOflterations int E Binary:11

9= i int 2 Octal:e3

)= i+numberOflterations int 5

¢ Add new expression

4 1 +

Figure 216 — Expressions View

An expression is displayed in many formats simultaneously, and the view can parse
complicated data types and display complex data types like a C-language struct.

Furthermore, CPU core registers may be added to the view, in addition to local and global
variables. Open the Register view and select Watch to add the register to the Expressions
view.
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The users may drag and drop variables from the editor into the Expressions view. This
applies to complex data types as well.

/* Get bit position used to enable/disable */
bit = (clock >> CMU_EN_BIT_POS) & CMU_EN_BIT_MASK;

/* LF synchronization required? */
if (sync)

CMU_Sync(sync);
}
/* Set/clear bit as requested */
BITBAND_Peripheral (T, bideiunotmmed=trtyemanrer: |

>

6 Expressions 52

=p Add new expression

Expression Type Value
184 GRP( General Registers J.REG(r3) Unsigned / Readable Writeable 1133512856
(9= msTicks volatile uint32_t 1000
)= gpioModePushPull enum {...} gpicModePushPull
» reg volatile uint32_t* 04008044
)= *reg wvolatile uint32_t 72

=]
CLEIE R L Ti=T=0
Name : reg -

Details:@x488c53044
Default:@x480c3044
Decimal: 1874561892
Hex: @x488c8o44
Binary:102880000601
Octal:eleen3100104

T

Figure 217 — Drag and Drop of Variable to the Expressions View

The value of variables and writeable registers may also be changed via the Expressions
view.

By starting an expression with “=" regular expressions can be used to display collapsible
groups of local variables and arrays.

By starting an expression with “=$” pattern matched groups of registers can also be

created.
a i) [
61 Expressions 12 HE| % RK|iet T=0O
Expression Name Type Value Description  Address Name : j B
Details:316
PRCE == Group-pattern 3 unique matches Defoult:ste
, (= array (® array int [30] 0200178 0200178 Decimal:316
0= i =i int 63725 0x2001ff4 Hex:@x13c
0 0 = 6 020010 Binary:100111160
4@ =St & =s5p? Group-pattern 3 unique matches Octal:@a74
()= SPRIMASK (9= SPRIMASK long 0
9= SPSP (=)= SPSP long 0
» Spc * Spc void (90 0:800046¢ <main=146>
812 GRP( General Registers ).REC i 12 Unsigned / Readab... 63725
o (@ array(1-2] (®=arayll-2]  Group-pattem 2 unique matches
= arrayll] 0= array[1] int 7 0200117
- array2] 0= array[2] int 14 0200180
% Add new expression I

Figure 218 — Complex Expressions

LIVE EXPRESSIONS

The Live Expressions view works a lot like the Expression view with the exceptions that all

the expressions are sampled live during the debug execution.

The view displays many different types of global variables. The Expressions view also
allows users to create mathematical expressions that are evaluated automatically, such as
(Index * 4 + Offset).
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&4 Live Expressions 3 R
Expression Type Value
9= global int 2752368
()= global *4 + 5 int 11009477
igp Add new expression

Figure 219 — Live Expressions View

An expression is displayed in many formats simultaneously, and the view can parse
complicated data types and display complex data types like a C-language struct.

The sample speed is determined by the number of Expressions being sampled. An
increased number of Expressions being sampled will result in a slower sample rate.

Only one format of numbers is used at the same time to speed up the sampling. To change
the format, use the dropdown arrow.

S Live Expressions 3 %R | I
Expression Type Value MNumber Format »| @ Default
)= global int 172491 Hex
S glba A, nt 689969 Decimal
ioe Add new expression | Octal
Binary

Figure 220 — Live Expressions View Number Format

The Live Expressions view requires a Segger J-Link probe and a Segger J-Link
GDBServer v4.78h or later.

To be able to use the Live Expressions view during debugging the Live
Expression mechanism has to be enabled during startup. This is by default

enabled when Segger J-Link probe is selected in the debug configuration.
Please read the Starting the Debugger section for more information.

LOCAL VARIABLES

The Variables view auto-detects and display the value of local variables. It provides
extensive information about each variable, such as value in hex/dec/bin format. The
content of complex variable types is also displayed.
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r::: = ~
(9= Variables 53 = |tiet Y= 0
MName Type Value Location
G)= i int 832 0:x2001fff4
[ int a1 0x2001fff0
Name : i -

Details:832
Default:832
Decimal:832
Hex:@x348
Binary:lleleaaees
Octal:@1s5ee

m

Name : j
Details:91
Default:91

Pardmal.na

Figure 221 — Variables View

The location column can be displayed by selecting the small arrow in the upper right
corner and then layout, Select Columns... A dialog with the selectable columns will then
open up.

From the same small arrow, the Number Format can also be changed for the Value
column.

8 L L5 o

(0= Variables 33 <& O] & | c9 e

MName Type Value Location Layout 4
2o int D310 00N Murmnber Format 4 Default
G int Ox5b 020010

@ | Hex
Decimal

Name : i - Octal
Details:832 X
Default:832 BRany
Decimal:832 1 String
Hex:@x348 E

Binary:lleleeeeee
Octal:@l5ea

Name : j
Details:91
Default:9l

Merimal.na

Figure 222 — Variables View — change Number format

Bi right clicking a variable, it can also be opened in the Memory view and also by selecting
Watch to the Expression View.

Global Variables cannot be displayed in the Variables view. Use the Expression
view instead. See page 237 - Expressions for more information.
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FiILL MEMORY WITH A BYTE PATTERN

In the Memory view and the Memory Browser view there is an added toolbar button
called Open Memory Fill dialog

0 Memory &2 & o et |‘§“ o
e

Figure 223 - The Memory Fill Toolbar Button

The Memory Fill dialog is opened when the toolbar button is pressed.

"B Mermory il e |

Start:

| -

End:
Fill pattern:

Data format:

Cluint8 D) uintle @ uint32 () uinttd

L

Figure 224 - The Memory Fill dialog

The filled area is up to, but not including, the end address.

SFRs

Special Function Registers (SFRs) can be viewed, accessed and edited via the SFRs view.
The view displays the information for the current project. It will change its content if
another project is selected. To open the view, select the View, SFRs menu command.
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Atollic TrueSTUDIO for ARM

it View Run Window Help

| Open Perspective >

g B swv >
&8 Toppers ¥
&% ThreadX »
& RTXC >
& max >
&2 uC/os- 3
&% FreeRTOS >
&8 eTaskSync ¥
& embOs »
E MTB >
FEH ETM/ETB ¥
9g Breakpoints Alt+Shift+Q, B

oy Build Analyzer
B Console Alt+5hift+Q, C
45 Debug

Disassembly

Error Log Alt+5hift+C, L
Executables

Expressions

Fault Analyzer

Live Expressions

Memory

Mernory Browser

Modules

Outline Alt+Shift+Q, O
Problems Alt+5Shift+Q, X

FPER Lo 9209

Project Explorer

Registers

SFRs

Search Alt+Shift+0, 5
Signals

Tasks

Terminal

& % & gn 2 g

Trace Control
Variables Alt+Shift+Q, V
Other... Alt+Shift+Q, Q

=
i

sol

Figure 225 - SFRs Menu Command

The SFRs view can also be useful in the C/C++ Editing Perspective, however
then only the names and addresses of the registers will be displayed.
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HH SFRs 02 RD | %5 %0 %2 | « = = O
type filter text
Register Address Value K
v € Cortex-M SCS
v B SCE
i CPUID (e000ed00 O 12fc230
i ICSR (hee000ed04 (e
i VTOR (xe000ed0d x8000000
v il AIRCR (OxeDD0ed0c 0xfad30300
1010 VECTRESET 1] (%)
M8 VECTCLRACTIVE  [1:1] )
1918 SYSRESETREQ 21] 00
1} RESERVED [3:5] 0
1210 PRIGROUP [8:3] %!
1918 RESERVED [11:4] 00
1918 ENDIANNESS [5:1] 00
1Y VECTKEY [16:16] xfal3
108 SCR Oxe000ed10 00
i CCR (hee000ed 14 (200
114 SHPR1 (e000ed 18 [
i SHPR2 (xe000ed1c 0
118 SHPR3 (e000ed20 OxfOFO0000
18 SHCSR (ree000ed24 [p%]
i CFSR (he000ed28 (e
i HFSR (xe000ed2c 0 o
mss[1[1[i[1]afo]:Jo][e[e]oJo o] Jo] 1] /ol oI 2] ] &1 el 1] &l o] el o] @] 0] o] s
Bit field: WECTKEY|
LSB: 16
MSE: null
Size: 16
Reset value: null
Access permission: RW
Read action:
Description:
Register key (Read=0xFADS Write=0x035FA)

Figure 226 - SFRs View

The top of the SFRs view contains a search field to filter visible nodes, e.g peripherals,
registers, bit fields. When some text is entered in the search field only the nodes
containing this text will be visible. When the node to view is found, select the node, then
press the Clear button to the right of the search field if all elements shall be seen.

5 SFRs 52 RD | g %0 %2 | ¥ = 8
dma a
Register Address Value I Clear

Figure 227 - SFRs Filter Clear

The information at the end of the SFRs view displays detailed information of the selected
line. For registers and bit fields this include information of Access permission and Read

action.

The Access permissions contains the following information:

RO (read-only)
WO (write-only)
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RW (read-write)
W1 (writeOnce),
RW1 (read-writeOnce)

The Read action contains information only if there is some kind of read action when
reading the register/bit field:

clear
set

modify
modifyExternal

The toolbar buttons are found at the top right corner of the SFRs view.

[RD s %0 % [ ]

A B C

Figure 228 — SFR View Buttons

e The RD button (A) is used to force a read of the selected register. This will cause a
read of the register even if the register, or some of the bit fields in the register,
contains a ReadAction attribute set in the SVD file.

When the register has been read by pressing the RD button all other registers
visible in the view will also be read again to reflect any other register updates.

The program needs to be stopped to perform a read of the registers.

e Base format buttons (B) are used to change what base the registers values are
displayed in.

e The Configure SVD settings button (C) opens up the CMSIS-SVD Settings
Properties Panel for the current project.

@ Properties for myProject

type filter text CMSIS-SVD Settings e
Resource CMSIS SVD (System View Description) Data Files
Builders
C/C++ Build Device file [ [C:\Atollic_TrueSTUDIO\STM32F446c.svd ] |Browse,
C/Cr+ General
CMSIS-5VD Settings Custom file | Browse..
Project References
Review
Run/Debug Settings
Task Repository
WikiText
Restore Defaults Apply
@ e

Figure 229 — CMSIS-SVD Settings Properties Panel
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Two CMSIS-SVD (System View Description) data files can be pointed out for the project. All
SVD-files must comply with the syntax as outlined in the CMSIS-SVD specification found on
ARM® website. If this requirement is not met, the SFR-view is likely not to show any
register information.

The Device file field is typically used to for the System View Description (SVD) file. This file
should include the information for the whole device. Other views may fetch information
from the SVD file pointed out by this field, therefore Atollic recommends only using this
field for SVD-files containing full system description. Updated SVD files can be obtained
from STMicroelectronics, see the HW Model, CAD Libraries and SVD in the device
description section on the ST web-site.

The Custom file field can be used to define special function registers related to custom
hardware, in order to simplify the viewing of different register states. Another possible use
case is to create a SFR favorites’ file, containing a subset of the content in the Device file.
This subset may be frequently checked or registers. If a Custom file is pointed out a new
top-node in the SFR-view will be created containing the Custom file related register
information.

Both fields may be changed by the user and both fields may be used at the same time.

FAULT ANALYZER

The Fault Analyzer view helps developers to identify and resolve hard-to-find system faults
that occur when the CPU has been driven into a fault condition by the application
software. The fault analyzer feature interprets information extracted from the Cortex-M
nested vector interrupt controller (NVIC) in order to identify the reasons that caused the
fault.

Some conditions that trigger faults are:
e accessing invalid memory locations
e accessing memory locations on misaligned boundaries
e executing undefined instruction
e include division by zero errors

Within the debugger, after a fault has occurred, the code line where the fault occurred will
be displayed. The user can view the reasons for the error condition. Faults are broadly
categorized into bus, usage and memory faults.

Bus faults occur when an invalid access attempt is made across the bus, either of a
peripheral register or a memory location.

Usage faults are the result of illegal instructions or other program errors.

Memory faults include attempts of access an illegal location or violations of rules
maintained by the memory protection unit (MPU).
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To further aid fault analysis, an exception stack frame visualization option provides a
snapshot of the MCU register values at the time of the crash. Isolating the fault to an
individual instruction allows the developer to reconstruct the MCU condition at the time
the faulty instruction was executed.

In the Debugger perspective the Fault Analyzer view is opened from the menu. Select the
menu command View, Fault Analyzer or use the toolbar icon Show View to open a drop
down list; then select Fault Analyzer.

FAULT ANALYZER VIEW

The Fault Analyzer view has five main sections which can be expanded and collapsed. The
sections contain different kind of information to help understand the reason why a
particular fault has occurred. The sections are Hard Fault Details, Bus Fault Details, Usage
Fault Details, Memory Management Fault Details and Register Content During Fault
Exception. It is possible to Open editor on fault location and to Open disassembly on fault
location by pressing the buttons in the view.

Below is an example of the Fault Analyzer view when an error has been detected. In this
case the error was caused by a project which configured the stack to be placed outside the
RAM of the Cortex-M4 device. This causes a Hard Fault Detetected and the Bus Fault
Details present the Stacking error (STKERR). The Register Content During Fault Exception
presents the sp value 0x2003ffd8 and this device only had RAM available from 0x20000000
to 0x2001ffff.
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Fault Analyzer i3 = 8
¥

¥ Hard Fault Detected [ | == |PC ~
Hard Fault Details

@ Bus, memory management or usage fault (FORCED)
E9 Failed wector fetch (WECTEL)
g Debug event (DEEUGEYT)

Bus Fault Details

Instruction access wiolation {(IBLISERR)
Precise data access wiolation (PRECISERR)
@ Imprecise data access violation (IMPRECISERR)
Unstacking errar (UMETKERR])
@ Stacking error (STKERR)
Flozting point lazy state preservation error (LSPERR)

Bus fault address register (BRAR): | OxeD00edf8

Usage Fault Details

€3 Aternpt to execute an undefined instruction (UNDEFINSTR)
€3 Attempt to switch to invalid state {INVSTATE)
€9 Attermptto do exception with bad value in EXEC_RETURM number (INWPC)
J Lttermpt to execute a coprocessor instruction (NOCH)
9 Atternpt to performn an unaligned access (UMALIGNED)
Atternpt to performm a division by zero (DIVBYZERD)

Memory Management Fault Details

g4 Instruction access wiolation {ACCYIOLY
£ Data access wiolation (DACCVIOL)
&9 Unstacking error (MUMNSTKERR]
3 Stacking error (METKERR)
9§ Floating point lazy state preseration error (MLSPERR)

Merm manage address register (MRRAR): | OxeDDDedfd

Register Content During Fault Exception

Name Value
Wisp (MSP)  Dx2003ffbD
it N/A

el r1 MN/A

it N/A

el r3 MN/A
iz N/A

el Ir MN/A

W pe MNFA

bl xpsr M/A

The value of the stack pointer when the fault occurred. Please verify that this value points to a valid
stack memaory region.

MSP = Main Stack Pointer
PSP = Process Stack Pointer v

Figure 230 — Fault Analyzer View with STKERR

TERMINAL VIEW

A terminal is included to allow I/O communication with target using Local, SSH, Serial, and
Telnet Terminal communication.
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&

Mo Connection Selected

Z
m
%

Figure 231 — Terminal View

It can be located by selecting the Open View toolbar button and then select Serial

Terminal in the dropdown list.

|
A

~E~-%x =8

Figure 232 — Terminal Toolbars

To start using the terminal, press button A. This will open up the Terminal Settings Dialog.

[E] Terminal Settings [&J
View Settings:
View Title:  Terminal 1
Encoding: [50-8858-1 -
Connection Type:
Serial -
Settings:
Port: COML -
Timeout (sec): 5

QK l [ Cancel

Figure 233 — Terminal Settings

Select what type of connection is preferred. That will most likely be Serial communication.
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For more information for how to redirect the I/O to the Terminal, see the chapter about
I/O Redirection on page 160.

SEGGER REAL TIME TERMINAL

To use Segger Real Time Terminal (RTT) with a Segger J-Link, do the following steps:

1. Download the RTT-library from http://segger.com/pr-j-link-real-
time.html

2. Add the source-files from the RTT-pack to the project.

3. Make sure that these folders are treated as source code folders by right-clicking on
the c-file or the folder then select Resource configuration, Exclude from build... and
Deselect all.

4. Setup include paths by select in the menu Project, Build Settings, Tool Settings, C
Compiler, Directories and add all headers

5. Exclude the main.c supplied in the TrueSTUDIO example project. Also exclude the
tiny printf.candthe syscalls.c (if available). This since RTT will override some
of these implementations.

6. The RTT-pack comes with three different demonstration examples. This means 3
different main () implementation. Make sure only one is built. Again for these (2 of
these 3) source files use: right-click on the c-files, Resource configuration, Exclude
from build... and Select all.

7. Please note that for some versions of the example package the SEGGER_RTT_printf()
contains a bug. The va_start() call must always be followed by a va_end call. The
function might then look like this:

int SEGGER RTT printf (unsigned BufferIndex, const char *
sFormat, ...) {

int ret;

va_list ParamList;

va_start (ParamList, sFormat);

ret = SEGGER RTT vprintf (BufferIndex, sFormat,
&ParamList) ;

va_end (ParamList) ;
return ret;

}
8. Build and start a debug session. Open the “Terminal”-view. Setup a connection:

e  Encoding: ISO-8859-1
e Connection type: Telnet

e Host: localhost
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e Port: 19021
e Ok

9. Connect and run the application

r «
[E] Terminal Settings [

View Settings:

View Title: Terminal L

[l

Encoding: 150-8859-1

Connection Type:

Serial -
Settings:

Port: COML -
Baud Rate: 9600 -

Data Bits:
Flow Cantro:

Timeout (sec): 5

H
=~

Cancel

Figure 234 — Terminal Settings
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ATTACH TO RUNNING TARGET USING
SEGGER PROBE

This approach is useful when trying to resolve problems which occur at rare occasions,
often after several days of running your embedded application, by connecting Atollic
TrueSTUDIO debugger via JTAG/SWD the embedded target using a SEGGER J-Link.

Finding the root cause of the problem in case of a CPU crash is further simplified by
learning how to use the Fault Analyzer view, see page 245.

This method is applicable to any Atollic TrueSTUDIO user who has a SEGGER J-Link/Trace
debugger. Before trying this approach consider whether halting the application in the
wrong state could potentially harm the hardware (i.e. in the case of a motor controller
application). Why? When GDB connects to the SEGGER J-Link GDB-server the target CPU
will be halted. This behavior is currently not possible to change and applies even if the
GDB-server is started with the -nohalt option.

It is quite simple to make Atollic TrueSTUDIO connect using a SEGGER J-Link. Essentially
the following three or four steps are needed:

1. Modify the debug configuration
2. Connect the J-Link to the embedded target
3. Start a debug session using the modified debug configuration

4. Optionally analyze the CPU fault condition with the Fault Analyzer tool

Step 1 Modify the debug configuration

The default generated debug configurations in Atollic TrueSTUDIO contains the GDB
commands needed to setup target communication speed, to flash and reset the device
and to set some breakpoints. This is not of any use to us when we want to connect to a
running system which may, or may not, have crashed. Therefore the first step is to make
sure that we have a debug script that will not accidentally flash or reset your CPU, which
could be very annoying when you finally have managed to trigger a crash behavior which
has been difficult to track down.

In order to create a modified debug configuration perform the steps below:
1. Pressthe Debug Configurations button

2. Inthe left frame of the Debug Configurations GUI, select the debug configuration
associated to the project/application that you want to debug and make a copy of
this by right-clicking it and click Duplicate

3. Give the duplicate Debug Configuration a name

4. Go to the tab called Startup Script, Target Software Startup Script, Debug
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5. Usethe # (hash-key) to comment out all GDB-commands or simply delete all

commands. See picture below.

E Debug Configurations

Create, manage, and run configurations

TEX| D%
type filter text
[€] C/C++ Application
[T] C/C++ Attach to Application

/C++ Postmortem Debugger
C/C++ P Debugg
[t] C/C++ Remote Application

4 [c] Embedded C/C++ Application
[] myProject =¥
= Launch Groy § Mew
Duplicate

¥ Delete

MName: myProject.elf

5] Main |45 Debugger B+ Startup Scripts . %7 Source| = Common

‘ Target Hardware Initialization S(ript| Target Software Startup Scripts

=]

#
E2
#

M

H

3

-

#

Debug | Analyze | Unit Test|

Default GDB command file (FLASH) for SEGGER J-LIMK.

et character encoding
et host-charset CP1252
et target-charset CP1252

et ITAG speed to 30 kHz
onitor speed 30

et GDBServer to little endian
onitor endian little

eset the chip to get to a known state.
onitor reset

et auto JTAG speed
onitor speed auto

etup GDE FOR FASTER DOWNLOADS
et remote memory-write-packet-size 1024
et remote memory-write-packet-size fixed

Enable flash download

onitor flash download = 1
Flash device

onitor flash device = DEVICE
| 0ad the program executable

ad

eset the chip to get to a known state. Remove "monitor reset” command

#|if the code is not located at default address and does not run by reset.

Zinonitor reset

# bet a breakpoint at main().

#break main

#Run to the breakpoint.

#dontinue
Filter matched 7 of 7 items [ Apply ] [ Revert ]
@) [ Debug ] l Close ]

Figure 235 — Modify Startup Script
Step 2: Connect the J-Link to the embedded target

Connect the J-link to the computer. Then connect it to the embedded target. No reset
should be issued.

Step 3: Start a debug session using the modified debug configuration

Important! Do not make the mistake of launching the debug session using the wrong

debug configuration, that will probably flash and reset the target.

Instead the safest way to launch a debug session with full control of which debug
configuration is applied (and thereby preventing a potential reset) is by using the menu
selection Run, Debug Configurations... Then select the modified debug configuration in

th

e left frame and click Debug.
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Voila - the debugger should now be connected to the embedded target which is
automatically halted. At this point different status registers and variables can be
investigated in the application. If the CPU has crashed, then also use the Fault Analyzer to
better understand what went wrong, why and where.
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STOPPING THE DEBUGGER

When the debug session is completed, the running application must be stopped.

1. stop the target application by selecting the Run, Terminate menu
command, or by clicking on the Terminate toolbar button in the Debug
view.

Window Help

z@:} Restart

Move to Line (C/C++)

Resume At Line (C/C++)

[ Resume F&
Suspend

Terminate Ctrl+F2

5y Resume Without Signal

Fb. Steplnto F5

% Step Over F6

_# Step Return F7
Run to Line Ctrl+R

T Use Step Filters

@, Fun Ctrl+FL1

%, Debug F11
Run History 2
Run As b

Run Cenfigurations...

Debug History »
Debug As 3
Debug Cenfigurations...

Toggle Breakpoint Ctrl+Shift+B
Teggle Line Breakpoint
Teggle Method Breakpeint
Teggle Watchpoint
s Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types 4

% External Tools 2

Figure 236 - The Terminate Menu Command
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2. Atollic TrueSTUDIO now automatically switches to the C/C++ editing
perspective

a C/Ce+ - myPr

nain.c - Atollic TrueSTUDIO for ARM

File Edit Source Refactor View Mavigate Search Project Run Window Help

IR EEREaaseal sEs-Dimcc- o -a-86 [uick accers ]| 2 | [Ejcres | 45 Debus

[BProjectbplorer 58 B 5| & ¥ = 1O main.c 2 =g Eox ™ =0
{1 Project Expl % o
v [ myProject a5 | Al P ELE e
P
35 Binaries ©int main(void) -
! Includes : .
stm32fdoch
€8 Libraries volatile int 1 = 0: ': st:ﬂfdm;\s:ove I
(2 Utilities int *ptr = 0x20001000; - v
= # LEDInit
1€ mainc /* TODO - Rdd your spplication code here = #v LEDOn
1S) startup_sim3zH0ecs ®" gl:volatileint
] stm32fhoc_cont h & main(void) : int
6] stmzfaoc te ® EVAL AUDIO Transt
T EVAL_AUDIO_GetSa
[A] stm32focith @ -AUDID
LEDInit (LEDS) ; =
[] system_stm32fdocc T lLE
@ tiny_printf.c LEDInit (LEDE);
2 mainz.c2 P )
& Debug LEDOn“_(;E;;) o
|2 myProject.elf.launch I (=2} i
. stm32f4_flash.ld LEDOR (LEDS) ¢ -
STM32F4_Discovery LEDOR (LEDE) £
=
* Infinite locp */ o
< >
[#1 Problems 52 | =] Tasks [ Console [ Properties = O | [ Build Analyzer 3 v =1

0 errors, 1 warning, 0 others

myProject.elf - /myProject/Debug
Memary Regions Memory Details

- 2016-08-18 14:51

Description Resource
> & Wamings (1 item) N
Name Run address (VMA)  Load address (LMA) Size
v 8 FLASH 0x08000000 786432
& Lisr_vector 0x08000000 0x08000000 392
B text 0x08000188 0x08000188 2340
E .rodata 0x08000aac 0x08000sac 24
& init_array 0x08000aca 0x08000act 4
B fini_anay 0x08000ac8 0x08000ac8 4
5 .data 0x20000000 0x08000acc 2
B FLASH_ICONS 0x080c0000 32768
B FLASH_IMAGES 0x080cB000 163840
B8 FLASH_SOUNDS 0xDB0F0000 65536
&8 CCMRAM 010000000 65336
~ B RAM 0x20000000 131072
& .data 0x20000000 0x08000acc 2
B bss 0x20000020 156
& ._user_heap_stack 0x200000bc 1024
< >

Figure 237 - C/C++ Editing Perspective

Note! If the debugging is stopped in a sudden way, the actual GDB Server
process might still be running without doing anything but eating up CPU
power and hanging the TCP/IP port. Please make sure that no process name
“arm-atollic-eabi-gdb.exe” is running when encountering this problem. It will
also eat up the memory and eventually nothing will work on the computer.

255 | Page



Debugging

a8 Preferences

UPGRADING THE GDB SERVER

Some GDB probe manufacturer, such as Segger, upgrades their GDB server more
frequently than new versions of Atollic TrueSTUDIO are released. To use the latest version,
download it from the manufacturer website and install it in the preferred folder.

Then change the setting that points out where the server is stored. Select the top-menu
Window, Preferences and then open Run/Debug, Embedded C/C++ Application, Debug
Hardware, and the name of the GDB probe used. The path to the newly installed GDB
server can be entered there.

type filter text

Library Hover
Mylyn
v Run/Debug

Console

+ Embedded C/C++ Application

@

w Debug Hardware
SEGGER J-LINK
SEGGER J-TRACE Cortex-M
ST-Link GDB Server

Serial Wire Viewer

External Tools

Launching

Perspectives

SEGGER J-LINK (Sl B
SEGGER J-LINK Settings

Server: [ C2\Program Files (x86)\Atollic\ TrueSTUDIO for STM32 8.0.0Servers\J-Link_gdbserver\JLinkGDBServerCL.exe | Browse..
Waorking directory: | C\Program Files (x85)\Atollic\ TrueSTUDIO for STM32 9.0.0Servers\J-Link_gdbserver | | Erowse..

Wait (5) before connecting to server: ‘ 2

Restore Defaults Apply

Figure 238 — Changing the Path to the GDB Server
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CONFIGURE SEGGER’S GDB SERVER

Segger’s GDB Server can be configured for such as logging and flashing.
Do the following steps to configure Seggers’s GDB server.
Connect the JTAG probe to the computer.

Open a command window (cmd) in Windows and move to the folder for the installed GDB
server:

cd $TrueSTUDIO installation folder$\Servers\J-Link gdbserver
(or where the GDB server is installed).

Start the GDB server with

JLINK.exe

Now there should have a new icon in Windows Notification Area (by default in the lower
right corner in Windows) for Segger J-Link GDB server. Right click to open it. The Control
panel for the GDB server will then be opened.

]| SEGGER J-Link V4.78h - Contral panel o

General lSettingsl Bleakpoints] Log I CPU Hegs] Target PDWBI] St ] HﬁWTracel

[ Alwags on top

Process |C:'\F’rngram Files [#86] atalichTrueSTUDIO for ARM Fro.

DLL |C:'\Program Files [#86] AtalichTrueSTUDIO far ARM Pra.

J-Link |SEGGEH J-Link ARM V8.0, SN=53010337 I

Device |Nu:|t zelectad |Little endian | 000 I

Target interface [JTAG [100kHz = | Actual [100 kHz

Host interface |USE [Port 0

License | About

Ready JLINK_SetSpeed (Done) 0.291 sec. in 20 calls

Figure 239 —GDB Server Control Panel — General Tab

A good idea is now to in the General tab deselect Start minimized and Always on top.
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CHANGE FLASH CACHING

The Memory View does not always reflect exactly what's flashed on the target.

What does not happen is if the program alters the flash contents, the Memory panel does

not reflect that.

To fix this go to the Settings tab and deselect the Allow caching of flash contents.

ENABLE LOG FILE

Do the following steps to enable logging to a log file in Seggers’s GDB server
1. Open the Control Panel as described above.
2. Then open the Settings tab and enter a name of a log file.
3. Close, stop the running GDB server and restart debugging.

4. The GDB server should now save information in the new log file.

.
[ SEGGER J-Link V4.78h - Control panel o |

General Settings lBreakpointsl Log ] CPU Regs | Target PDWEII Sy ] Fh-‘-.WTrace]

|C:‘\temp'\SeggerGDEServer.Iog

Log file v Dveride

4 Clear

I Owenide device selection

¥ Allow caching of fazh contents [On) Ml breelimalifs diitn el

Settings file il
|Not specified
Script file
|N0t specified J
® Flazh download m Flazh breakpoints
& Op | Compare |Using fastest method ﬂ i gum Noh-:ense: i i
O Vet |F' P E—— ﬂ n W Show info window during
Y | Programmed sectars, fastest metha  Of program
| Disabled |Disabled

¥ Allow instruction zet simulation

— Allow

=

Ready JLINK_SetSpeed (Done) 0.291 sec. in 20 calls

Figure 240 —GDB Server Control Panel — Settings tab
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SETTINGS COMMAND LINE OPTION

There is a Command Line option to the Segger GDB server to include a settings file when
debugging. In order to make this useful in Atollic TrueSTUDIO set the Debug Configuration

to Connect to remote GDB server.

8 Debug Configurations

Create, manage, and run configurations

CExX B>~

type filter text

[E] C/C++ Application
[T] C/C++ Attach to Application
[E] €/C++ Postmortem Debugger
[T] C/C++ Remote Application
~ [C] Embedded C/C++ Application
[T ] myProject.elf
= Launch Group

Filter matched 7 of 7 items

MName: | myProject.elf

= Startup Scrlptq Ei/ SOUI’CE] B (ommon}

Main Q'C& Debugger

Debug probe SEGGER J-LINK ~

GDEB Connection Settings

Host name or IP address
233

() Autostart local GDE server
I (® Connect to remote GDB server I Port number

GDB Server Command Line Options
Interface
v kHz [ Use specific J-Link 5/N

®SWD (COJTAG  Initial Speed | 4000

JTAG Scan Chain

Auto Manual Position | 0 2| IRPre | O

Misc
[J Use J-Link script file

Enable live expressions

Trace

Trace system: | None ~

Search Project... | Browse..

Revert Apply

@

Close

Figure 241 — Debug Configuration — Connect to Remote GDB Server

Then start the GDB server manually from the command line.

A typical command line for a STM32F10C eval board is the following:

JLinkGDBServerCL.exe -port 2331 -CPU Cortex-M -device STM32F107VC -

endian little -speed 4000 -if swd

Now add the -SettingsFile C:\tmp\ExampleSettingsFile.txt tothe command.
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DEBUGGING CODE IN RAM

It is possible to debug program in RAM instead of FLASH and debugging in RAM can be
done with any kind of debug probe but there are some requirements to do this.

1. First the program needs to be located into the RAM so the program needs to fit
into the RAM. In most cases microcontrollers have a smaller RAM compared to
the size of the FLASH so unfortunately in many cases it will not be possible to
have the complete program, data and stack stored into RAM.

2. Normally for Cortex-M based devices there is a need to set the Vector Base
Register (VBR) to the location in RAM where the interrupt vector is located. The
Cortex-MO core does not have any VBR so when a microcontroller which is based
on Cortex-MO is used it will not be possible to use any interrupts when code is
located to RAM.

Some STM32-EVAL boards have special Mode switches which shall be set in

RAM mode if debugging in RAM. This is a solution in STM32 to configure the
device so that it uses address 0x20000000 as the base of interrupt vector. In
that case there is no need to setup the vector base register to the RAM start
address offset when the Mode switches are in RAM mode.

3. When debugging in RAM the gdb script which loads the code must not have a
monitor reset command after the load command. Remove the monitor reset
command after the load command and gdb will set the Program Counter to the
entry of the program which has been loaded.

If there is a monitor reset command after load a reset will be issued and the
code will then execute from FLASH.
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DEBUGGING TWO TARGETS AT THE SAME
TIME

Multiprocessor debugging is possible using two ST-Link or Segger’s J-Links at the same time
connected to two different microcontrollers, these probes are both connected to one PC
on different USB-ports. For clarity let us say that the developer have two different
microcontrollers: HW_A and HW_B.

In Atollic TrueSTUDIO this will typically require only running one instance of Atollic
TrueSTUDIO containing one project for each microcontroller.

The default port to be used for Segger J-Link is 2331 and for ST-Link 61234. This is
presented in the Debugger tab in the Debug Configurations dialog. The developer needs to
change the port for one of the projects to use another port, e.g. port 2341.

FIRST ALTERNATIVE - LOCAL GDB-SERVER USING
GUI OPTIONS

The debug configuration for the project can use GDB connection selection Autostart local
GDBServer.

However, please note that as two J-Links are connected to the PC the Segger J-Link
software will display a GUI where it must be selected which J-Link that is to be associated
with which hardware board and the ST-Link a panel with similar functionality where the
ST-Link with the correct serial number should be selected.

The developer needs to be quite fast to make the selection here and start the GDB server.
When the selection is made, the GDB server will start and connect to the board using the
selected probe and GDB will connect to the GDB server.

If this selection is not made fast enough the debug session in Atollic TrueSTUDIO will
timeout because there was no server to connect to.

When the Debug Configuration has been configured for both projects so that each board is
associated to a specific probe, the user may try to debug each board individually first.

When it is confirmed that this is working it is time to debug both targets at the same time.
Proceed as follow:

1. First start to debug HW_A.

2. The developer will automatically be switched to the Debug Perspective in Atollic
TrueSTUDIO when a debug session is started. Switch to C/C++ Perspective.

3. Select the project for HW_B and start debugging this. The Debug perspective will now
open again.

4. There will be two application stacks/nodes in the debug view: One for each project
(hardware). When changing selected node in the Debug view the depending editor,
variable view etc. will be updated to present information valid to the selected
project/board.
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Second Alternative - Remote GDB-server
Using Command-line Options

It may be easier to start the GDB server manually and change the Debug Configurations to
Connect to remote GDB server. This setting is made in the Debugger tab in the Debug
Configurations dialog.

If Connect to remote GDB server is selected, the developer must start the GDB server
manually before starting the debug session.

To start Segger J-Link GDB server manually please follow this procedure:
1. Open a Windows Console (Command Prompt, cmd. exe)

2. Change directory to the location where the GDB server is located, normally to:
C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32 9.0.0\Servers\J-
Link gdbserver

3. Start the GDB server: E.g start using port 2341 with SWD interface mode:
JLinkGDBServerCL.exe -port 2341 -if SWD -select usb=123456789

(The 123456789 is serial number of dongle.)

Start another GDB server in a second command prompt, using another port numberin a
similar way and let this connect to the second probe.

Now when both GDB servers are running the developer can debug the two projects
individually or multi-target. Please note that the Debug Configurations needs to use the
same port as the GDB server is listening on and Connect to remote GDB server shall be
used.
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Section 3. BUILD ANALYZER

This section provides information on how to use the Atollic TrueSTUDIO Build Analyzer view.

The following topics are covered:
e Introduction to Build Analyzer

e Using Build Analyzer
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INTRODUCTION TO BUILD ANALYZER

The Build Analyzer view is used to get a visual view on built programs. It analyzes an .elf
file in detail and presents the information in the view. If a .map file, with similar name, is
found in the same folder as the .elf file also information from the .map file is used and
even more information can be presented. The view can also analyze and display
information about an object file.

The view contains two tabs. The Memory Regions tab and the Memory Details tab.

The Memory Regions tab is populated with data if the .e1f file contains a corresponding
.map file. When the .map file is available this tab can be seen as a brief summary of the
memory regions with information about region name, start address and size. The size
information also comprises total size, free and used part of the region, and a usage
number in percentage.

The Memory Details tab contains detailed program information based on the .e1f file.
The different section names are presented with address and size information and each
section can be expanded and collapsed. When a section is expanded functions/data in this
section is listed (green icons are used to show function names and blue icons are used for
data variables). Each presented function/data contains address and size information. The
memory details tab also contain information for object files, .o files, when such files are
selected.

When there is a need to optimize or simplify a program the Build Analyzer view is good to
use when there is a need to optimize or simplify a program.
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USING BUILD ANALYZER

The Build Analyzer view is by default open in the C/C++ perspective. If the view is closed it
can be opened from the menu. Select the menu command View, Build Analyzer or use the
toolbar icon Show View to open a drop down list; then select Other and in the Show View
dialog C/C++ -> Build Analyzer. Another way to open the Build Analyzer view is to type
Build Analyzer into the Quick Access search bar and select it from the views.

When the Build Analyzer view is open select an .elf or an .o file in the Project Explorer
view. The Build Analyzer view will then be updated with the information it founds in the
file. When an .elf fileis selected and a .map file, with similar name, is found in the same
folder also information from the .map file is used by the view.

The Build Analyzer view will also be updated if a project node in the Project Explorer view
is selected. In this case the Build Analyzer uses the .e1f file which corresponds to the
current active build configuration for the project. The view only provides information for
embedded projects so it will be empty for PC projects.

qup Build Analyzer 33 ¥ =0

myProject.elf - /myProject/Debug - 2017-01-19 08:34
Memary Regions  Memory Details

Region Start address End address Size Free Used Usage (%)
i FLASH 0x08000000 0x080c0000 768 KB 452,74 KB 315,26 KB | 41,05%
B FLASH_ICONS (xD80C0000 0x020c2000 32KB 1247 KB 19,53 KB E104%
B FLASH_IMAGES  0x080c2000 0x0E0F0D00 160 KB 31,00 KB 128,91 KB 80,57%
B FLASH_SOUNDS  0x080f0000 0x02100000 64 KB 5,41 KB 58,59 KB

H RAM (x20000000 0x20020000 128 KB 126,82 KB 1,18 KB [ 0922

8 CCMRAM 0x10000000 0x10010000 64 KB £4 KB 0B 0,00%

Figure 242 — Build Analyzer

MEMORY REGIONS

The Memory Regions tab of the Build Analyzer view displays information based on the
corresponding .map file. If no information is displayed there is no corresponding .map file
found. When a .map file is found the Region names, Start address, End address, Total size
of region, Free size, Used size and Usage (%) information is presented.

These regions are normally defined in the linker script . 1d file used when building the
program. If any changes of the location or size of a memory region needs to be done then
please update the linker script file.
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The Memory Regions tab is empty if the .e1f file does not have a
corresponding .map file. Memory Regions tab is also empty when a . o file is
selected.

The Usage (%) column contains a bar icon corresponding to the percentage value. The bar
has different color depending of the percentage of used memory:

Usage Color Description

Green Less than 75% of memory used
Yellow 75-90% of memory used

Red More than 90% of memory used

Table 3 — Memory Regions Usage Color

qup Build Analyzer 33 ¥ =0

myProject.elf - /myProject/Debug - 2017-01-19 08:34
Memory Regions  Memory Details

Region Start address End address Size Free Used Usage (%)
# FLASH 008000000 0x020c0000 762 KB 452,74 KB 315,26 KB [ 4,05%
BEFLASHCONS  0x080c0000 0x080CB000 32KB 12,47 KB 19,53 KB BL0%
I FLASH_IMAGES  0x080c2000 0x020f0000 160 KB 31,09 KB 128,91 KB 80,57%
B FLASH_SOUNDS  Ox080f0000 002100000 64 KB 5,41 KB 58,59 KB

I RAM 0x20000000 0x20020000 128 KB 126,82 KB 1,18KB | 0.02%

H CCMRAM 010000000 0x10010000 64 KB 64 KB 0B 0,00%

Figure 243 — Memory Regions Tab

MEMORY DETAILS

The Memory Details tab of the Build Analyzer view contains information for the .e1£ file.
The view can also display information about an object file, so if an object file is selected
the size information for the object file is updated.

Each section in the Memory Details tab can be expanded so that individual functions and
data can be seen. The table contains columns with Name, Run Address (VMA), Load
Address (LMA) and Size information.

The column information are described in the table below:
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Name Description

Name Name of Memory Regions (if a corresponding .map file is
found), Sections, Symbols, Functions, Variables, ...

Run Address (VMA) The Virtual Memory Address contains the address used
when program is running.

Load Address (LMA) The Load Memory Address is the address used for load,
e.g. Initialization values for global variables.

Size The used size (total size for Memory Regions)

Table 4 — Memory Details

| Build Analyzer &3 ¥ =08
myProject.elf - /myProject/Debug - 2017-01-19 08:34
Memory Regions Memory Details
|Search
Name Run address (VMA)  Load address (LMA)  Size -
v RAM (%20000000 128 KB
& .data (%20000000 Ox080deced 32B
B bss (%20000020 1528
 ._user_heap_stack 0x200000b3 1KB
v FLASH_SOUMDS (x080f0000 64 KB
% .sound (Ox080f0000 Ox080f0000 58,59 KB
~ B FLASH_IMAGES x080c8000 160 KB
B .image 0x080c2000 0x080c2000 128,91 KB
v FLASH_ICONS x080c0000 32KB
& .icon x080c0000 Ox080c0000 18,53 KB
~ [ FLASH x08000000 768 KB
v B et 0x08000188 0x08000188 31481 KB
= myDatal x08000730 08000730 3125KB
@ main (08042980 (08042980 144B
@ frame_dummy (080001 ac (x080001ac 0B
@ _init 0x0804echd Ox0804echd 0B
@ _fini x080deche (w080deche 0B
@ _libc_init_array x080dechd (0804 echd T6B
@ _ do_global_dtors_aux 008000188 02000188 0B
= _ EH_FRAME_BEGIN_ x080dech0 Ox0B0echl 0B
@ WWDG_IRQHandler Ox0804ealc On0B04ealc 2B
@ UsageFault_Handler (x0804eabd Ox0804eabld 6B
@ USARTE_IROHandler (x0804ealc 0x0804ealc 2B v

Figure 244 — Memory Details Tab

SIZE INFORMATION

The size information in the Memory Details tab is calculated from the symbol size in the
.elf file. If a corresponding .map file is investigated this may contain a different size
value. Normally the size is correct for c-files but the value presented for assembler files
depends on how the size information is written in the assembler files. The constants used
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by the function shall be defined within the .section definition. At the end of the section the
.size directive is used by the linker to calculate the size of the function

Example: Reset_Handler in startup.s file

This is an example on how to write the Reset_Handler in an assembler startup file to
include the constants _sidata, _sdata, _edata, _sbss, _ebss in the size information for the
Reset_Handlerin the .e1f file. If these constants are defined outside the Reset_Handler
section definition the size of these constants will not be included in the calculated size of
the Reset_Handler. To include them in the size of the Reset_Handler these definitions
should be placed inside the Reset_Handler section in the following way.

.section .text.Reset Handler
.weak Reset Handler
.type Reset Handler, %function

Reset Handler:
1ldr sp, =_estack /* set stack pointer */

/* Copy the data segment initializers from flash to SRAM */
movs rl, #0

b LoopCopyDatalnit

CopyDataInit:
ldr 1r3, =_sidata

/* initialization code data, bss, ... */

/* Call the application's entry point.*/
bl main
bx 1r

/* start address for the initialization values defined in
linker script */

.word sidata
.word sdata
.word edata
.word  sbss

.word ebss

.size Reset Handler, .-Reset Handler
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SORTING

The sort order of Memory Details tab can be changed by clicking on a column name.
E.g. Sort information by size:

[aup Build Analyzer 3% ¥ =0
myProject.elf - /myProject/Debug - 2016-08-17 12:54
Memory Regions Memory Details
‘Search
MName Run address (VMA) Load address (LIMA) Size v 2
w I FLASH 0x08000000 Te8 KB
s B otext (%08000188 (08000188 314,81 KB
» B .isr_vector (008000000 (008000000 362 B
» & .data (20000000 On080deced 328
» B .rodata x080deccd Ox080deccd 24B
» B .init_array On080deced (ne0804eced 4B
» B fini_array (080deced Ox080deced 4B
w B FLASH_IMAGES x080cB000 160 KB
> E .image 00802000 Ox080c2000 128,91 KB
~ B RAM Oxc20000000 128KB
T ._user_heap_stack (20000008 TKB
v B bss %20000020 1528
= AUDIO_MAL_DMA_InitStructure (x20000040 60B
= DMA_InitStructure 02000007 ¢ 60 B
® CurrentPos (52000003 4B
v B .data 020000000 Ox080deced 2B
= GPIO_PORT (20000000 On080eced 168
® AudioRemSize (20000010 (he080dectd 4B
= CurrAudiolnterface (20000014 CheDB04ecfe 4B
= AUDIO_MAL_DMA_STREAM (x20000018 0u0804ed00 4B
= AUDIO_MAL_DMA_FLAG_TC Ox2000001¢ Ox0804edd 4B
~ 8 FLASH_SOUNDS (080F0000 64 KB
(x080F0000 Ox0B0f0000 58,59 KB v

Figure 245 — Memory Details Sorted
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SEARCH AND FILTER

The information in the Memory Details tab can be filtered by entering a string in the

search field.

E.g. Search for names including the string “dma”.

MName

@

¢ OO OO OPQOCOOOPOO®OPOPOOTOO OO

Memory Regions

~ [ FLASH
v B oted

| Build Analyzer &3

Mermory Details

DMA_Init

DMA_Cmd
DMA_GetCmdStatus
DMA_GetFlagStatus
DMA_ClearFlag
DMAT_Stream7_IRQHandler
DhAT_Stream{_IROHandler
DMAZ_Strearmn3_IRCQHandler
DMA1_Stream3_IRQHandler
DA _Stream2_IRQHandler
DMAZ_Stream?2_IROHandler
DMAZ_Strearmn3_IRCQHandler
DMAZ_Streamn(_IRQHandler
DA _Streamf_IRQHandler
DMAT_Stream1_IROHandler
DMAZ_Strearn?_IRCQHandler
DMAZ_Streamn1_IRQHandler
DMAZ_Strearmd_IRCHandler
DMAT_Strearmd_IROHandler
DMAZ_Strearmf_IRQHandler
DMA1_Stream3_IROHandler

w b= .data
= AUDIO_MAL_DMA_STREAM

myProject.elf - /myProject/Debug - 2017-01-19 08:34

Run address (VMA)
008000000
(x08000188
0x08000200
0x080002b0
00800028
x08000318
x08000390
x08000724
008000730
(x0804ealc
(x080dealc
(x080deadc
Ox0B0dealc
(x0804ealc
(x080dealc
(x080deadc
Ox0B0dealc
(x0804ealc
(x080dealc
(x0804eadc
(x080dealc
(x0B0dealc
(x080dealc
(%20000000
(%20000018

¥ =8
|dma
Load address (LMA) Size 63
768 KB
(x02000183 31481 KB
(x0B000200 176 B
08000200 368
00800028 438
(x02000318 120B
(x0B000390 928
x0B000724 128
(008000730 12B
(x0804ealc 2B
(xDB04ealc 2B
(DB04eadc 2B
(xD804ealc 2B
(x0804ealc 2B
(xDB04ealc 2B
(DB04eadc 2B
(xD804ealc 2B
(x0804ealc 2B
(xDB04ealc 2B
(DB04eadc 2B
Ox080dealc 2B
(xD804eale 2B
(DB04eadc 2B
OxDB04eced 328
(0204 ed 0D 4B

Figure 246 — Memory Details Search/Filter
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CALCULATE SUM OF SIZE

The sum of the size of several lines in the Memory Details tab can be calculated by
selecting several lines in the view. The sum of the selection is presented above the Name

column in the view.

aip Build Analyzer &3 ¥ =0
myProject.elf - /myProject/Debug - 2016-08-17 12:54
Memory Regions Memory Details
Selection: 128,91 KB |5&arch
MName . Run address (WVMA) Load address (LMA) Size
iems CCMRAM 10000000 64 KB
i FLASH 008000000 768 KB
~ B FLASH_ICONS 0x080c0000 32KB
B .icon (x080c0000 x080c0000 13,53 KB
w8 FLASH_IMAGES (080c8000 160 KB
v B .image 0x080cB000 Ox080c8000 12891 KB
= imagel 0x080cB000 0x080c8000 78,12 KB
® imagel (x080db820 x080db830 50,78 KB
~ 8 FLASH_SOUNDS (0x080F0000 84 KB
% .sound 0x080f0000 Ox0B0f0000 58,59 KB
i RAM (20000000 128 KB

Figure 247 — Calculate Sum of Size

DISPLAY SIZE INFORMATION IN BYTE FORMAT

The Build Analyzer can display size information in “Byte/Kbyte” format or in “Show Byte
Count” format. Theicon ™ in the Build Analyzer toolbar is used to switch between these
two formats. The Show byte count format can be an better option to use when making
Copy and Paste of data into an Excel document for later calculations.

=g |
Show byte count

& Build Analyzer &3
myProject.elf - /myProject/Debug - 2016-08-17 12:54
Memory Regions Memory Details r

Figure 248 — Show Byte Count
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|aup Build Analyzer 32

myProject.elf - /myProject/Debug - 2016-08-17 12:54

Memory Regions Memory Details
Selection: 192000

Mame
#w CCMRAM
LASH
LASH_ICONS
> B .icon
w mE FLASH_IMAGES
v Bk .image
= imagel
= imaged

Run address (VMA)

010000000
0x08000000
(00800000
0x080c0000
00808000
00808000
0x080c2000
0x080db880
0x080f0000
008010000
020000000

|Search

Load address (LMA)

(0800000

(0808000
(0202000
(080dbB80

Size

65336
786432
32768
20000
163840
132000
20000
52000
65336
60000
131072

Figure 249 — Size Information in Byte Format
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CoPY AND PASTE

The data in the Memory Details tab can be copied to other applications in CSV-format by
selecting the rows to copy and type Ctrl+C. The copied data can be pasted into another
application with the Ctrl+V command.

[ip Build Analyzer 53 ¥ =0
myProject.elf - /myProject/Debug - 2016-08-17 12:54
Memory Regions Memory Details
Selection: 192000 [search
Mame . Run address (VMA) Load address (LMA) Size
CCMRAM 0x10000000 63336
» EEd FLASH (08000000 786432
~ B FLASH_ICONS 00800000 32768
» B .icon 0x080c0000 (00800000 20000
~ B FLASH_IMAGES 00808000 163840
v B .image (0802000 (x020c8000 132000
= imagel (0808000 0x080c8000 80000
= image2 (x080db820 x080db830 52000
~ B FLASH_SOUNDS (x0B0F0000 65536
» & .sound (x080f0000 Ox080f0000 60000
> & RAM 020000000 131072

Figure 250 — Copy and Paste

For example when making a copy of the selected lines in previous figure the copied
information will be:

"imagel";"0x080c8000";"0x080c8000";"80000"
"image2";"0x080db880";"0x080dp880";"52000"
".sound";"0x080£0000";"0x080£0000";"60000"
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Section 4. STATIC STACK ANALYZER

This section provides information on how to use the Atollic TrueSTUDIO Static Stack Analyzer
view.

The following topics are covered:
e Introduction to Static Stack Analyzer

e Using Static Stack Analyzer
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INTRODUCTION TO STATIC STACK ANALYZER

The Static Stack Analyzer view calculates the stack usage based on the built program. It
analyzes the . su files, generated by gcc, and the .elf file in detail and presents the

information in the view.
The view contains two tabs. The List tab and the Call Graph tab.

The List tab is populated with the stack usage for each function included in the program.
There is one line per function and each line consist of Function, Local cost, Type, Location

and Info columns.

== Static Stack Analyzer 52
MyProj.elf - /MyProj/Debug - 2017-01-16 11:22
List Call graph
Hide dead code
type filter text

Function Local cost Type Location Info
@ data_init 40 STATIC startup_LPC54113.2:277
@ bss_init 24 STATIC startup_LPC34113.c:286
@ initLED 16 STATIC main.c:40
@ toggleLED 16 STATIC main.c47
@ main 16 STATIC main.c:61
@ Systemlinit 4 STATIC system_LPC34113.c:84

Figure 251 — Static Stack Analyzer List Tab

The Call Graph tab contains an expandable list with functions included in the program.
Lines which are representing functions which are calling other functions can be expanded

to see the call hierarchy.

== Static Stack Analyzer 52 m|
MyProj.elf - /MyProj/Debug - 2017-01-16 11:22
List Call graph
type filter text
Function Depth Max cost Local cost Type Location Info &
v @ ResetlSR 2 64 24 STATIC startup_LPC34113.:312
@ data_init 0 40 40 STATIC startup_LPC54113.c:277
@ main 1 32 16 STATIC main.c:61
@ bss_init o 24 24 STATIC startup_LPC54113.c:286
@ Systemlnit o 4 4 STATIC system_LPC54113.c:84
@ ADCO_SEQB_IRQHandler 1 8 8 STATIC startup_LPC54113.c:574 Max cost uncertain
@ Reserved54 IRQHandler 1 8 8 STATIC startup_LPC54113.c:664 Max cost uncertain
@ MAILBOX_IRQHandler 1 8 8 STATIC startup_LPC54113.c:622 Max cost uncertain
@ FLEXCOMMO_IRQHandler 1 8 8 STATIC startup_LPC54113.:520 Max cost uncertain v
< >

Figure 252 — Static Stack Analyzer Call Graph Tab
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USING STATIC STACK ANALYZER

The Static Stack Analyzer view is by default open in the C/C++ perspective. If the view is
closed it can be opened from the menu. Select the menu command View, Static Stack
Analyzer or use the toolbar icon Show View to open a drop down list; then select Other
and in the Show View dialog C/C++ -> Static Stack Analyzer. Another way to open the
Static Stack Analyzer view is to type Static Stack Analyzer into the Quick Access search
bar and select it from the views.

The Static Stack Analyzer view will be populated when a project has been built and is
selected in the Project Explorer. The program needs to be built with option Generate per
function stack usage information enabled. Otherwise the view will not be able to present
any stack information.

How to setup the compiler to generate stack usage information is explained in
next chapter.

ENABLE STACK USAGE INFORMATION

If the top of the view displays the message No stack usage information found, please
enable in the compiler settings then there is a need to update the build configuration for
the linker to generate stack information. Open the properties for the project, for instance
with a right-click on the project in the Project Explorer view. Select Properties and in the
dialog and select C/C++ Build, Settings. Select the Tool Settings-tab, C Compiler,
Debugging and enable Generate per function stack usage information, see figure below.
Then save the setting and rebuild the program.

@ Properties for MyProject o X
type filter text setti“gs - - -
Resource
Builders -
v CfC++ Build Configuration: |Debug [ Active ] | | Manage Configurations...
Build Variables
Environment
Logging € Target Settings % Toolchain Version & Tool Settings & Build Steps Build Artifact Binary Parsers €3 ¢ | *
Settings
Tool Chain Editor v B Assembler Debug Level |Default (-g) ~
C/Ce+ General 2 Target [] Generate per function stack usage information
CMSIS-SVD Settings (2 General
Project References (2 Symbols
Review (2 Directories
Run/Debug Settings {8 Debugging
Task Repositery (2 Miscellaneous
WikiText wv B C Compiler
(22 Target
(2 General
[ Symbols

(2 Directories

(22 Optimization

(22 Debugging

(2 Warnings

(2 Miscellaneous
v B C Linker

(25 Target

a R4

Figure 253 — Enable Generate per Function Stack Usage Information
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BAsIC COLUMN INFORMATION

The information in the Static Stack Analyzer tabs contains the following symbols and
definitions in the columns.

FUNCTION COLUMN

Normally there is a small icon to the left of the function name in the Function column. The
icon is:

e green dot when the function uses STATIC stack allocation (fixed stack)

e  blue square when the function uses DYNAMIC stack allocation (run-time
dependent)

e 010icon is used if the stack information is not known. This can be the case for
library functions or assembler functions.

e Three arrows in a circle are used in the Call Graph view when the function makes
recursive calls

== Static Stack Analyzer 33

MyProj.elf - /MyProj/Debug - 2017-01-16 14:39
List Call graph
type filter text

Functicn
v @ ResetlSR
v @ main
~ W jprintf
@ ts_formatstring
@ ts_formatlength
oh _write
@ initLED
::j toggleLED
@ data_init
@ bss_init
@ Systeminit

Figure 254 —Function Symbols in Static Stack Analyzer
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DEPTH COLUMN

The Depth column specifies the call stack depth this function uses
e 0 when function does not call any other functions
e Number >=1 when function calls other functions

e ? when function makes recursive calls or the depth could not be calculated

MaAx CosT COLUMN

The Max cost column specifies how many bytes of stack the function will use including
stack needed for called functions.

LocAL CosT COLUMN

The Local cost column specifies how many bytes of stack the function will use. This column
does not take into account any stack which may be needed by functions it may call.

TYPE COLUMN

The Type column specifies
e STATIC (the function uses a fixed stack)
e  DYNAMIC (the function uses a run-time dependent stack)

e  Empty field (no stack usage information available for the function)

INFO COLUMN

The Info column contains specific information about the stack usage calculation. For
instance it can hold a combination of the following messages.

e Max cost uncertain (the reason can be that the function makes a call to some
sub function where the stack information is not known or the function makes
recursive calls etc.)

e Recursive (the function makes recursive calls)

e No stack usage information available for this function (no stack usage
information available for this function)

e Local cost uncertain due to dynamic size, verify at run-time (the function
allocates stack dynamically, e.g. depending on in parameter)
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LisT TAB

The List tab contains a list of all functions included in the selected program with options to
Hide dead code functions and to Filter visible functions.

The Hide dead code selection is used to enable or disable listing dead code functions.

The Filter field works in the way that when some characters are entered into the field only
functions matching the characters are displayed.

The column information in the List tab is described in the table below:

Name Description

Function Function name

Local cost The number displays how many bytes of stack the function
will use.

Type Tells if the function uses a STATIC or DYNAMIC stack
allocation. When DYNAMIC allocation is used the actual
stack size is run-time dependent and the the Local cost
value is uncertain due to the dynamic size of stack.

Location Indicates where the function is declared. It is possible to
double click on a line and open the file with the defined
function in the editor.

Info Additional information about the calculation.

== Static Stack Analyzer 52

List Call graph
[[IHide dead code

Table 5 — Static Stack Analyzer List tab

MyProject.elf - /MyProject/Debug - 2017-12-18 13:02

Function

@ CRYP_DES ECE
= fiprintf

@ 12C_Init

@ 125 Init

@ USART_Init

= iprintf

@ RCC_GetClocksFreq

@ RTC_SetAlarm

@ ts_formatstring

@ STM_EVAL_PBInit

@ LI5302DL_Lowlevel_Init

@ Codec_AudicInterface_Init
@ FLASH_ProgramDoubleWord

© ADC_InjectedChannelConfig

= 0
Local cost Type Location Info ~
128 STATIC stm32fdie_cryp_des.c99
52 DYNAMIC stdio.h:294 Local cost uncertain due to dyna...
48 STATIC strn32fdie_i2c.c:180
43 STATIC stm32fdie_spi.c:348
48 STATIC stm32fdio_usart.c:246
48 DYNAMIC stdio.h: 298 Local cost uncertain due to dyna...
43 STATIC stm32f4_discovery_audio_codec....
40 STATIC stm32fdie_flash.c:504
40 STATIC strn32fdiex_rec.c:874
40 STATIC stm32fdie_rtc.c 1115
40 STATIC tiny_printf.c:104
40 STATIC stm32f4_discovery.ci194
40 STATIC stm32f4_discovery_lis302dl.c:368
32 STATIC stm32fdie_adc.c1186 o

Figure 255 —List tab
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By double-clicking on a line which displays the file location and line number in
the List tab, the function will be opened in the Editor view.

CALL GRAPH TAB

The Call Graph tab contains detailed program information in a tree view. Each function
included in the program but not called by any other function is presented on top level. It is
possible to expand the tree to see called functions. Only functions available in the .elf file

can be visible in the tab.

The Filter field works in the way that when some characters are entered into the field only
functions matching the characters are displayed.

The column information in the Call Graph tab is described in the table below:

Name Description

Function Function name.

Depth Displays how many nested function levels that will be
called by the function. The value is 0 if no functions are
called and ? mark is displayed if the number of called
functions could not be calculated for instance the source
code could not be found or the function makes recursive
calls.

Max cost The number displays how many bytes of stack the function
will use including stack needed for called functions.

Local cost The number displays how many bytes of stack the function
will use.

Type Tells if the function uses a STATIC or DYNAMIC stack
allocation. When DYNAMIC allocation is used the actual
stack size depends on run-time and then the Local cost
value is uncertain due to the dynamic size of stack.

Location Indicates where the function is declared. It is possible to
double click on a line and open the file with the defined
function in the editor.

Info Additional information about the calculation.

Table 6 — Static Stack Analyzer Call Graph tab
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The main function is normally called by the Reset Handler and can in those cases be
seen when expanding the Reset Handler node. In this figure below the reset function
name is called ResetISR. By expanding the node it can be seen that the ResetISR calls
themain function which calls initLED and toggleLED functions. The local cost of stack
for themain function is in this case 16 and the max cost is 32 as the main function call
initLED and toggleLED functions which also consumes 16 bytes of stack.

£ Static Stack Analyzer 52 =0
MyProject.elf - /MyProject/Debug - 2017-12-18 13:02
List Call graph
‘ Search... [ Case sensitive
Function Depth Max cost Local cost Type Location Info -
¥ ADC_IRQHandler ? ? 0 Max cost uncertain. Recursive. No ¢
v [ai} Reset_Handler 5 7] 0 Masx cost uncertain. No stack usage
v [aih LoopCopyDatalnit 4 72 0 Max cost uncertain. No stack usage
~ [} LoopFillZerobss 3 2 0 Max cost uncertain, No stack usage
v ® main 2 2 16 STATIC main.c47 Max cost uncertain
@ STM_EVAL_LEDInit 1 56 24 STATIC stm32f4_discovery.c122
@ STM_EVAL_LEDOn 0 16 16 STATIC stm32f4_discovery.c:148
[ filter2 0 0 Max cost uncertain. No stack usage
% Systemlnit 1 b2 8 STATIC system_stm32#400,c:204
it} _tibe_init_array 1 0 0 Max cost uncertain. No stack usage
i1} FiliZerobss 0 0 0 Max cost uncertain. No stack usage
[5i} CopyDatalnit 0 0 0 Max cost uncertain, Mo stack usage
> @ DMAIStream_IRQHandler 2 48 8 STATIC stm32f4_discovery_audio_codec.ci...
@ DMA1_Streamb_IRQHandler 2 48 8 STATIC stm32f4_discovery_audio_codec.ci.. .
< >

Figure 256 —Call Graph tab

By double-clicking on a line which displays the file location and line number in the tab, the
function will be opened in the Editor view.

The main function is normally called by the Reset_Handler and can in those
cases be seen when expanding the Reset_Handler node.

If unused functions are listed in the tab then please check if the linker option
dead code removal should be enabled to remove unused code from the
program. Read more on this in the Dead Code Removal chapter, page 121.

USING SEARCH FIELD

The List tab and the Call Graph tab contains a filter/search field which can be used to
search a specific function or functions matching the characters entered into the field.

The next figure displays the List view using Filter field to see functions containing the
characters LED in the name.
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== Static Stack Analyzer 57 =8
MyProject.elf - /MyProject/Debug - 2017-12-18 13:02
List  Callgraph
[ Hide dead code
[teD
Function Local cu\;t Type Location Info
@ STM_EVAL_LEDInit 24 STATIC stm32f4_discovery.c:122
@ STM_EVAL_LEDOn 16 STATIC strn32f4_discovery.c:148
@ STM_EVAL_LEDOff 16 STATIC strn32f4_discovery.c:163
@ STM_EVAL_LEDToggle 16 STATIC stm32f4_discovery.c:178
< >

Figure 257 —List tab using filter

Another example is to use the Search field in the Call Graph tab. The function(s) matching
the search field is find, press Serch to find next function(s).

= Static Stack Analyzer 33 =0
MyProject.lf - /MyProject/Debug - 2017-12-18 13:02
List Call graph
[e0 | [Search..| = Case senitive
Function Depth Max cost Local cost Type Location Info ~
¥ ADC_IRQHandler ? ? 0 Max cost uncertain. Rec
v [ii} Reset_Handler 5 72 0 Max cost uncertain. No
v [i} LoopCopyDatalnit 4 72 0 Max cost uncertain. No
~ [a} LoopFillZerobss 3 72 0 Max cost uncertain. No
v @ main 2 72 16 STATIC main.c:A7 Max cost uncertain
> @ STM_EVAL LEDInit 1 56 24 STATIC stm32f4_discovery.c:122
@ STM_EVAL_LEDGn 0 16 16 STATIC stm32f4_discovery.ci148
[5i Filter2 0 0 0 Max cost uncertain. No
@ Systemlnit 1 24 H STATIC system_stm32fibo,c:204
|13 _libe_init_array 1 0 0 Max cost uncertain, No
a1} FillZerobss 0 0 0 Max cost uncertain. No
a1} CopyDatalnit 0 0 0 Max cost uncertain. Mo
@ DMAI_Stream7_IRQHandler 2 48 8 STATIC stm32f4_discovery_audio_codec.c:... ©
< >

Figure 258 —Call Graph tab using search

CopPy AND PASTE

The data in the List tab can be copied to other applications in CSV-format by selecting the
rows to copy and type Ctrl+C. The copied data can be pasted into another application with
the Ctrl+V command.
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== Static Stack Analyzer &3

List Call graph

MyProject.elf - /MyProject/Debug - 2017-12-18 13:02

= 0

Hide dead code
|
Function h Local cost Type Location Info '~
@ DMA_GetCmdStatus 24 STATIC stm32fdo_dma.c:943
@ DMA_GetFlagStatus 32 STATIC str32fdbo_dma.c:1004
@ DMA_Init 24 STATIC stm32fho_dma.c:313
@ EVWAL_AUDIO_GetSampleCallBack 4 STATIC main.c:98
@ EVAL_AUDIO TransferComplete CallBack 16 STATIC main.c:23
@ GPIO_Init 32 STATIC stm32fdo_gpio.c189
@ RCC_AHB1PeriphCleckCmd 16 STATIC stm32fdoc_rec.c:1130
@ 5PI_I25_GetFlagStatus 24 STATIC stm32fboc_spi.c1161
@ SPI_I25_SendData 16 STATIC stm32fdoc_spi.c:817
) STM_EVAL LEDInit 24 STATIC stm32f4_discovery.ci122
@ STM_EVAL_LEDOn 16 STATIC stm32f4_discovery.c:148
@ SetSysClock 16 STATIC system_stm32fdioc.c:338
@ Systemlnit 8 STATIC system_stm32fdionc:204
@ main 16 STATIC main.c:47

Figure 259 — Copy and Paste

For example when making a copy of the selected lines in previous figure the copied

information will be:

"STM EVAL LEDInit";"24";"STATIC";"stm32f4 discovery.c:122";""
"STM EVAL LEDOn";"16";"STATIC";"stm32f4 discovery.c:148";""
"SetSysClock";"16";"STATIC"; "system stm32f4xx.c:338";""
"SystemInit";"8";"STATIC";"system stm32f4xx.c:204";""
"main";"16";"STATIC"; "main.c:47";""
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Section 5. SERIAL WIRE VIEWER
TRACING

This section provides information on how to use Serial Wire Viewer Tracing (SWV) in
Atollic TrueSTUDIO for STM32.

The following topics are covered:
e Using Serial Wire Viewer Tracing
e Start SWV Tracing
e The Timeline graphs
e Statistical profiling
e  Printf() redirection over ITM
e Change the Trace Buffer Size

e Common SWV problems
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USING SERIAL WIRE VIEWER TRACING

To use system analysis and real-time tracing in compatible ARM® processors, a number of
different technologies interact; Serial Wire Viewer (SWV), Serial Wire Debug (SWD) and
Serial Wire Output (SWO). These technologies are part of the ARM® Coresight™ debugger
technology and will be explained below.

SERIAL WIRE DEBUG (SWD)

Serial Wire Debug (SWD) is a debug port similar to JTAG, and provides the same debug
capabilities (run, stop on breakpoints, single-step) but with fewer pins. It replaces the JTAG
connector with a 2-pin interface (one clock pin and one bi-directional data pin). The SWD
port itself does not provide for real-time tracing.

SERIAL WIRE OUTPUT (SWO)

The Serial Wire Output (SWO) pin can be used in combination with SWD and is used by the
processor to emit real-time trace data, thus extending the two SWD pins with a third pin.
The combination of the two SWD pins and the SWO pin enables Serial Wire Viewer (SWV)
real-time tracing in compatible ARM® processors.

Please note that the SWO is just one pin and it is easy to set a configuration that produces
more data than the SWO is able to send.

SERIAL WIRE VIEWER (SWV)

Serial Wire Viewer is a real-time trace technology that uses the Serial Wire Debugger
(SWD) port and the Serial Wire Output (SWO) pin. Serial Wire Viewer provides advanced
system analysis and real-time tracing without the need to halt the processor to extract the
debug information.

Serial Wire Viewer (SWV) provides the following types of target information:
e Event notification on data reading and writing
e Event notification on exception entry and exit
e Event counters
e  Timestamp and CPU cycle information

Based on this trace data, modern debuggers can provide developers with advanced
debugger capabilities.
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INSTRUMENTATION TRACE MACROCELL (ITM)

The Instrumentation Trace Macrocell (ITM) enables applications to write arbitrary data to
the SWO pin, which can then be interpreted and visualized in the debugger in various
ways. For example, ITM can be used to redirect printf () output to a console view in
the debugger. The standard is to use port O for this purpose.

The ITM port has 32 channels, and by writing different types of data to different ITM
channels, the debugger can interpret or visualize the data on various channels differently.

Writing a byte to the ITM port only takes one write cycle, thus taking almost no execution
time from the application logic.

Cortex
core

Trace bus (ATB)

Figure 260 —Different Types of Tracing
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STARTING SWYV TRACING

To use the Serial Wire Viewer (SWV) in Atollic TrueSTUDIO, the JTAG Probe must support
SWV. Older JTAG Probes, such as ST-LINK V1, don’t.

The GDB server must also support SWV. The ST-LINK gdbserver must be of version 1.4.0 or
later, and the SEGGER J-LINK gdbserver must be of version 4.32.A or later. Older GDB
server versions that may be installed must be upgraded to the versions included in the
Atollic TrueSTUDIO product package in order to use SWV tracing.

To use SWV the board must support SWD. Please note that devices based on ARM Cortex-
MO and Cortex-MO+ cores do not support SWV tracing.

1. Open the Atollic TrueSTUDIO debug configuration dialog by selecting the
current project in the Project Explorer, and clicking the Configure Debug
toolbar button.

Figure 261 — Open Debug Configurations Toolbar Button

The Debug configuration panel is then opened.

@ Edit Configuration X

Edit launch configuration properties .

Name: ‘ MyProject.elf ‘
[5) Main | %% Debugger = Startup Scripts| % Source| [] Common

Debug probe |ST-LINK ~
GDE Connection Settings

@ Autostart local GDB server Host name or IP address | localhost
(O Connect to remote GDB server  Port number 61234

GDB Server Command Line Options

Interface

@®5SWD (OJTAG []Use specific ST-Link S/N Scan

Serial Wire Viewer (SWV)
[ Enable
Clock Settings

Core Clock: MHz

SWO Clock: | 2000 | kHz
Port number: | 61235
[ Wait for sync packet

Misc
[A Verify flash download

[ Log to file: C\Users\ASW-ENAtollic\TrueSTUDIONSTM32_workspace_9.0.2a\MyProject\Debug\st-link_gdbserver_log.bd Browse...

[ external Loader: Scan

Revert Apply

Figure 262 — Change ST-Link Debug Configuration for SWV
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8 Debug Configurations b4

Create, manage, and run configurations t\'

FEEIEE Name: | MyProject.elf |
type filter text [£] Main | %% Debugger [ Startup Scripts| & Source| ] Common
€/C++ Application Debug probe | SEGGER J-LINK v

[E] C/C++ Attach to Applic
5] €/C++ Postmortem Det ||| GDB Connection Settings

[€] C/C++ Remote Applical (®) Autostart local GDE server Host name or IP address.
v [&] Embedded C/C++ Appl (C) Connect to remote GDB server  Port number 2331

[E] MyProject.elf
= Launch Group GDB Server Command Line Options

Interface

@ SWD (OJTAG Initial Speed 4000~ kHz [] Use specific J-Link 5/M

Device | STM32F407VG

JTAG Scan Chain

Aute () Manual 0 =
Misc
DUseJ—Linkscriptfi\a Search Project..| Browse..

[~ Enable live expressions

[A Verify flash download
Thread-aware RTQS support
Select RTOS variant: | No RTOS  ~

Trace
Trace system: | SWV (Serial Wire Viewer) -
Clack Settings
Core Clock: | 168.0 MHz
SWO Clock: | Auto ~ | kHz
Port number; | 2332
s 2 R Appl
evert
Filter matched 7 of 7 items, B

Figure 263 — Change SEGGER J-Link Debug Configuration for SWV

2. Enable SWV by selecting the SWD interface.

3. For the ST-Link JTAG probe:
e  Check the SWV Enable checkbox.
For the SEGGER J-Link JTAG probe:

e Select SWV (Serial Wire Viewer) as the Trace system.

4. Enter the Core Clock frequency. This must correspond to the value set by
the application program to be executed.

5. Enter the desired SWO Clock frequency. The latter depends on the JTAG
Probe and must be a multiple of the Core Clock value. For Segger J-Link-
based probes, it is also possible to select Auto, which will automatically use
the highest available frequency by taking into account the capacity of the
JTAG Probe and the Core Clock.

6. Switch to the Debug perspective by starting a debug session as described
earlier in this document. A debug session must be running to enable
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configuration and start of the Serial Wire Viewer tracing capabilities.
Please note that switching to the Debug perspective alone is not sufficient
for SWV to work. A debug session must also be running.

7. Pause the target execution by clicking the yellow Pause button.

8. Open one of the SWV views. For first-time users, Atollic recommends the
SWV Trace log view because it will give a good view of the incoming SWV
packages and how well the tracing is working.

Thus, select the View, SWV, SWV Trace log menu command.

8 Debug - MyProject/src/main.c - Atollic TrueSTUDIO for ARM

File Edit View Run Window Help

| 1 Open Perspective b . i= % et O v
SWV Trace log
SWV Trace Timeline Graph
SWV Exception Trace log
SWV Exception Timeline Graph
SWV Data Trace

-
el

‘-tsDEhug =
e
v [ My Toppers
v W ThreadX
v RTXC

il Nl

q

Max

B " RV Vi

Q.
l'— uC/Os-ll |- SWV Data Trace Timeline Graph (
= FreeRTOS E  sWV Console

eTaskSync ler SWV ITM Timeline Graph

embO5 [E]  SWV Statistical Profiling

A mTR I

Figure 264 — SWV Data Trace Menu Command

9. Open the Serial Wire Viewer settings panel by clicking on the Configure
Serial Wire Viewer button in the SWV Trace log view toolbar.

5

Figure 265 — Configure Serial Wire Viewer Button

10. Configure the data to be traced, and the trace method.
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ESena\ Wire Viewer settings [ = |
Clock Settings Trace Events PC Sampling
Core Clock: 2 MHz [ CPE: Cycles per instruction EXC: Exception overhead [“]Enable Resolution: | 1024 Cycles/sample C
Clock Prescaler; | 2 || SLEEP: Sleep cycles |/ LSU: Load store unit cycles
- = Timest
SWO Clock: 10000 KHz [] FOLD: Folded instructions [¥/] EXETRC: Trace Exceptions imestamps D
I [#]Enable Prescaler: 1 -
Data Trace
Comparator 0 Comparatorl Comparator 2 Comparator 3
[¥] Enable ["]Enable [71Enable [ Enable
Address: my_global_var Address | 0:0 Address: | 0 — Address: | 00
Access: Access: |Read Access: |Read Access: |Read
Size: Size: | Word Size: | Word Size: | Word
Generate: Generate: |Data Value Generate: | Data Value Generate: | Data Value
ITM Stimulus Ports
Enable port: 31[CJCCOOCEE 24 BO00CEECEEe  sACCOECOECOE: 7 O0CEECE o
Privwledge:DPor‘tBl..Eﬂt [F1Port23.16 [ Port15.8 [|Port7.0
[ OK ] l Cancel

Figure 266 — The Serial Wire Viewer Settings Dialog

A.

B.

Information about the current clock settings for this session.

Events that can be traced:

CPI — Cycle per instruction. For each cycle beyond the first one that
an instruction uses, an internal counter is increased with one. The
counter (DWT CPI count) can count up to 256 and is then set to 0.
Each time that happens one of these packages are sent. This is one
aspect of the processors performance and used to calculate
instructions per seconds. The lower the value, the better the
performance.

SLEEP — Sleep cycles. The number of cycles the CPU is in sleep
mode. Counted in DWT Sleep Count Register. Each time the CPU has
been in sleep mode for 256 cycles, one of these packages is sent.
This is used when debugging for power consumption or waiting for
external devises.

FOLD — Folded instruction. A counter for how many instructions are
folded (removed). Every 256 instruction folded (taken zero cycles)
you will receive one of these events. Counted in DWT Fold count
register.

Branch folding is a technique where, on the prediction of most
branches, the branch instruction is completely removed from the
instruction stream presented to the execution pipeline. Branch
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folding can significantly improve the performance of branches,
taking the CPI for branches below 1.

EXC — Exception overhead. The DWT Exception Count register keeps
track on the number of cycles the CPU spends in exception
overhead. This includes stack operations and returns but not the
time spent processing the exception code. When the timer
overflows one of these events is sent. Used to calculate what the
exception-handling actually costs the program.

LSU — Load Store Unit Cycles. DWT LSU Count Register counts the
total number of cycles the processor is processing an LSU operation
beyond the first cycle. When the timer overflows one of these
events is sent.

With this measurement how much time is spent with memory-
operations can be tracked.

EXETRC — Trace exceptions. Whenever an exception occur one of
these events is sent. These events can be monitored in the SWV
Exception Trace view and the SWV Exception Timeline view. From
these views you can also jump to the exception handler code for
that exception.

PC Sampling. Enabling this starts sampling the Program Counter
with some cycle interval. Since the SWO-pin has a limited
bandwidth it is not a good idea to sample to fast. Experiment with
this to be able to sample often, but not too often. The results from
the sample are used, among other things, for the Statistical
Profiling view.

Timestamps — Must be enabled to know when an event occurred.
The Prescaler should only be changed as a last effort to reduce
overflow packages.

Data Trace - Up to four different symbols or areas of the memory
can be traced, as for an example the value for a global variable. To
do that, enable one comparator and enter the name of the variable
or the memory-address to trace. The value of the traced variables
can be displayed both in the Data trace view and the Data Trace
Timeline graph.

ITM stimulus ports — Enable one or more of the 32 ITM ports. The
most common way to use this is to send information
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programmatically and almost none intrusive. As for an instance the
CMSIS function ITM SendChar is used to send characters to port

0, see below.

The packages from the ITM ports is display in the SWV console view
and the ITM Timeline Graph.

Atollic recommends limiting the amount of data traced. Most ARM® -based
microcontrollers reads and writes data faster than the maximum SWO-pin
throughput. Too much trace data result in data overflow, lost packages and
possibly corrupt data. For optimum performance, trace only data vital to the
task at hand.

Overflow while running SWV is an indication that SVW is configured to
trace more data than the SWO-pin is able to process. In such a case,
decrease the amount of data traced.

To use any of the timeline views in Atollic TrueSTUDIO, enable
Timestamps. The default Prescaler value is 1. Keep this value, unless
problems occur related to SWV package overflow.

It is possible to trace up to four different C variable symbols, or fixed
numeric areas of the memory.

Below are three examples for the SWV-trace configuration:

Example 1: To trace the value of a global variable, enable a Comparator
and enter the name of the variable or the memory address to be traced.

The value of the traced variables is displayed both in the Data Trace view
and the Data Trace Timeline graph.

Example 2: To profile the program execution, enable the PC-sampling. In
the beginning a high value for the Cycles/sample is recommended.

The result from the PC-sampling is then displayed in the SWV Statistical
Profiling view.

Example 3: To trace the exceptions occurring during program execution,
enable the Trace Event EXETRC: Trace Exceptions.

Information about the exceptions is then displayed in the SWV Exception
Trace Log view and the SWV Exception Timeline Graph.

11. save the swv configuration in Atollic TrueSTUDIO by clicking the OK
button. The configuration is saved together with other debug
configurations and will remain effective until changed.

12. press the Start/Stop Trace button to send the SWV configuration to the
target board and start SWV trace recoding. The board will not send any
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SWV packages until it is properly configured. The SWV Configuration must
be resent, if the configuration registers on the target board are reset.
Actual tracing will not start until the target starts to execute.

Figure 267 — The Start/Stop Trace Button

Please note the tracing cannot be configured while it is running. Pause
debugging before attempting to send a new configuration to the board.
Each new, or changed, configuration must be sent to the board to take
effect.

The configuration is sent to the board when the Start/Stop Trace-button is
pressed.

13. start the target execution again by pressing the green Resume Debug
button.

=
Figure 268 — Resume Debug Button

14. packages should now be arriving in the SWV Trace Log view (and possibly
other views too, dependent on trace configuration).

Collected data can be cleared by pressing the Empty SWV-Data button. All
the timers are also restarted when this button is pressed.

A

Figure 269 — Empty SWV Data Button
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THE SWV VIEWS

The views that displays SWV trace data are:

. |:| SWV Trace Log - Lists all incoming SWV packages in a spreadsheet. Useful as
a first diagnostic for the trace quality. The data in this view can be copied to other
applications in CSV-format by selecting the rows to copy and type Ctrl+C. The
copied data can be pasted into another application with the Ctrl+V command.

. |_ SWV Trace Timeline Graph — A graph displaying all SWV-packages received
as a function of time.

. E SWV Exception Trace Log — The view has two tabs. The first is similar to the
SWV Trace Log, but is restricted to Exception events and also has additional
information about the type of event. The data can be copied and pasted into
other applications. Each row is linked to the code for the corresponding exception
handler. Double click on the event and the corresponding interrupt hander source
code is opened in the editor view.

The second tab displays statistical information about the Exception events. This
information may be of great value when optimizing the code. Hypertext links to
exception handler source code in the editor is included.

. |_ SWV Exception Timeline Graph — A graph displaying the distribution of
exceptions over time. Remember that each exception sends up to three SWV-
packages. Double click on the event in the tool tip and the code for the exception
handler is opened up in the editor view.

. E SWV Console - Prints readable text output from the target application.
Typically this is done via printf() with output redirected to ITM channel 0. Other
ITM channels can get their own console view too.

o E SWV ITM Timeline Graph — A graph displaying the distribution of ITM-
packages over time. This can be used for code block execution time visualization.

. “~ SWV Data Trace — Tracks up to four different symbols or areas in the memory.
For example, global variables can be referenced by name.
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. |— SWV Data Trace Timeline Graph — A graphical display that shows the

distribution of variable values over time. Applies to the variables or memory areas
in the SWV Data Trace.

I:|SWV Statistical Profiling — Statistics based on Program Counter (PC) sampling.
Shows the amount of execution time spent within various functions. This is useful
when optimizing code. The data can be copied and pasted into other applications.
The view is updated when debugging is suspended.

More than one SWV view may be open at the same time, for simultaneous tracking of
various events.

[E] Debug - MyProject/src/camera_api.c - Atollic TrueSTUDIO® for ARM® Pro

Eile Edit View Run Window Help

B o

- e0-m-%06

Y - Inspection

%5 Debug ® B2 2 &k 7 " O)|E swWWiacelog &
gg:;?:::y:?mm C/Cr+ Application] Index Type Data Cycles Time(s) Bxtra info -
% Thread [1] <main> (Suspended : Signal : SIGTRAP:Trace/breakpoint trap) 20065 PC Sample 08001178 316407038 188337522619...
= Demo_Int{ at camera_api.ci116 0x800fca 20066 PC Sample 0:800Lfce 316423421 1.8834727440
= main() at main.c:130 0x8000a4e 20067 PC Sample 04800156 316439804 1.8835702519
o gdb 20068 PC Sample 0:800202¢ 316456187 1.88366777976...
o] SEGGER J-LINK 20069 Sync I 0 00s
Overflow packets: 79
16 maine | J8 cemera_spicc = B [ swv Statistical Profiling 53 SO
Display_Menu(tmpvalue, ValueMax); p
Function % in use Samples Startaddress  Size
If "DOWN" pushbutton is pressed Delay() 64.44% 12062 0x800213 0:2e
S (Eoaocalon — 2r) Demo_Init0 3204% 5165 0:8001eld 0036
pressedkey = NOKEY; delay() 236% 442 (48002169 0:38
2C_CheckEvent() 013% 2 048005065 0i6e
/* Decrease the value of the digit */ DMA _GetFlagStatus() 0.03% 5 (48005219 0:36
%F (tmpvalue == (Valueax - 1)) i 0V2640_ResdReq() 0.03% 5 0:8001bd5 0248
‘ i LD C_ReadDeviceRegister)  0.02% 4 (48003 cad 0:3le
C_GetFlagStatus() 0.02% 4 08005045 0:78
L SWV Trace Timeline Graph 52 TimingDelay_Decrement0)  0.01% 2 148002219 030
OV2640_WriteReg() 001% 1 048001354 0478
1000 12C_WriteDeviceRegister() 0.01% 1 0x8003235 0272
GPIO_Init() 0o1% 1 0+800514d 054
500 Overflow packets: 75 PC Samples: 18717
[ SWV Exception Trace Log &2 NOB RS
5 J ; | ; . . . ‘ ‘ . ‘ ‘ Data . Statistics
0 05 1 15 3 25 3 35 45 5 55 6 Index Type Name Peripheral  Function Cycles Time( *
19362 Exceptionexit  SVSTICK (EXC15)  SysTick SysTick Handler) 313231311 18684
|- SWV Exception Timeline Graph 52 =] Console 10863 Exception return  N/A (EXC 0) 313231319 18684
0 19966 Exception entry  SVSTICK (EXC15]  SysTick SysTick Handler) 314911175 18744
10067 Exception it SVSTICK (EXC1S]  SysTick SysTick Handler) 314911206 18744
10968 Exception return  N/A (EXC 0) 314011214 18744
19997 Overflow 3153749127 ?
2 20062 Exception entry  SYSTICK (EXC15)  SysTick SysTick Handler) 316405865 18833
20063 Exception it SYSTICK (EXC1S]  SysTick SysTick Handler) 316405896 18833
20064 Exception return  N/A (EXC 0) 316405904 18833
<= [ - v
0 05 1 15 2 25 3 35 45 5 55 6 Overflow packets: 79

Figure 270 — Several SWV Views Displayed Simultaneously
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THE TIMELINE GRAPHS

All the timeline graphs, except the Data Trace Timeline, have some common features:
e Any graph can be saved as an image file by clicking the camera icon.
e  The graphs show the time in seconds by default.

e The zoom range is limited while debugging is running. More details are available
when debugging is paused.

e Zoom in: Double-click on the left mouse button. Zoom out: Double-click on the
right button or use the corresponding toolbar buttons in the view.

e The tooltip shows the number of packages in each bar. Except for the Trace
Timeline Graph, the content of bars with less than 50 packages is showed in a
detailed view.

The Data Trace Timeline displays distinct values for variables during execution and
has different features than the above graphs.

STATISTICAL PROFILING

This is a way to obtain information about the amount of execution time spent within
various functions. It is not based on code analysis but on statistical information regarding
the part of the code executed. This is a technical limitation of the SWV protocol.

1. configure SWV to send Program Counter samples, as described below.
Enable the PC Sampling (A) and Timestamps.

With the given Core clock cycle intervals, SWV will report the Program
Counter values to Atollic TrueSTUDIO. Atollic recommends beginning with
the PC-sampling set to a high Cycle/sample value. This will ensure that the
interface will not overflow.
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E Serial Wire Viewer settings for myProject.elf @
Clock Settings Trace Events PC Sampling
Core Clock: 168 |MHz  [| CPE Cycles perinstruction [_| EXC: Exception overhead Ensble Resolution: 16384 ! +| Cycles/sample A
Clock Prescaler: | 168 [] SLEEP: Sleep cycles [] LSU: Load store unit cycles
SWO Clock: 10000 | kHz [] FOLD: Folded instructions [~| EXETRC: Trace Exceptions Timestamps
bl presclr
Data Trace
Comparator 0 Comparator 1 Comparator 2 Comparator 3
[ Enable [ Enable [ Enable [ Enable
Var/Addr: | 00 Var/Addr: | 0:0 Var/Addr: | 0x0 Var/Addr: | 00
Access: | Read/Write Access: | Read/Write Access: | Read/Write Access: | Read/Write
Size: | Word Size: Word Size: | Word Size: | Word
Generate: | Data Value Generate: | Data Value Generate: | Data Value Generate: | Data Value

ITM Stimulus Ports

Enable port: 31 OOOOEEEE2¢4 sEOOEOEEEESs sEAAEEOOED: EEOEEEEEo

Priviledge: [|Port31.24 [|Port23.16 [|Port15.8 [|Port7.0

Figure 271

2.

3.

—Statistical Profiling Configuration

Open the Statistical Profiling view by selecting View, SWV Statistical
Profiling. It will be empty, since no data has been collected.

Push the red Start/Stop Trace button to send the configuration to the
board.

When you start executing code in the target system, Atollic TrueSTUDIO
starts collecting statistics about function usage via SWV.

Suspend (Pause) the debugging. The collected data is displayed in the view.
The longer the debugging session, the more statistics will be collected.

=

5] s Statistical Profiling 53 Y @

Function % in use Samples Start address Size i

Delay() 83.08% 19152 0x80021 9 Ox2e

Demo_lnit() 8.58% 2001 0x8001eld 0236

delay() 6.45% 1487 0x8002f69 0x38

LCD_DrawChar() 0.62% 142 0x8002965 0140

LCD_Clear() 0.53% 123 0x80028e5 Oxde

12C_GetFlagStatus() 0.27% 63 (0x80050d5 078 3

LCD_WriteReg() 0.09% 20 0x8002c19 Ox2a

LCD_WriteRAM{) 0.07% 16 0x8002c81 Oxlc

DMA_GetFlagStatus() 0.06% 14 0x8005219 086

I2C_ReadDeviceRegister)  0.06% 13 0x8003cal 0x3le

2C_WriteDeviceRegister)  0.03% 8 0B003a35 00272 [ )

LCD_SetCursor() 0.03% 6 0x8002935 Ox2e

TimingDelay Decrement() 0.01% 2 0xB002219 030

12C_Send7hbitAddress() 0.01% 2 0xB004f2d Ox3a -

Overflow packets: 56 PC Samples: 23052

Figure 272 — Statistical Profiling View
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EXCEPTION TRACING

To make it possible to trace the exceptions encountered during execution, the exception
packages needs to be enabled. Open SWV Configuration as described above.

Enable EXETRC: Trace Exception. This will generate Trace Exception packages. Disable all
other packages not needed at the moment.

E Serial Wire Viewer settings for myProject.elf

=

ITM Stimulus Ports

Clock Settings Trace Events
Core Cleck: 168 MHz |:|
Clock Prescaler: | 168 a : P&
ST e | o [7] FOLD: Folded instruction:
Data Trace
Comparator 0 Comparator 1
[ Enable [ Enable
Var/Addr: | 0:0 Var/Addr: | 0:0
Access: | Read/Write Access: | Read/Write
Size: | Word Size: | Word
Generate: | Data Value Generate: | Data Value

[ EXC: Exception overhead

[7] LSU: Load store unit cycles
EXETRC: Trace Exceptions

PC Sampling

Timestamps

[C]Enable Resolution: | 16324

Cycles/sample

enable prscaer

Comparator 2 Comparator 3
[7] Enable ["]Enable
VarfAddr: | 0x:0 VarfAddr: | 0:0
Access: | Read/Write Access: | Read/Write
Size: | Word Size: | Word
Generate: | Data Value Generate: | Data Value

Priviledge: [ Port31.24 [|Port23.16 [|Port15.8 [|Port7.0

Enable por: IOOO0OO0MO2¢ 30000000 sOO00000OC: 700000000

Figure 273 — Exception Tracing Configuration

EXCEPTION DATA

The exception packages are displayed in the SWV Exception Trace Log view. The view has
two tabs, the Data tab and the Statistics tab.

By double-clicking on an entry in the tab, the function will be opened in the Editor if it is
available in the source code.

FE] SWV Exception Trace Log 57

[@x|E=0o

Data . Statistics

Index Type Name Peripheral Function Cycles Timefs) Extra info

2849 Exception exit SYSTICK (EXC15) SysTick SysTick_Handler() 68876568 956.619 ms

2850 Exceptionreturn  N/A (EXCO) 68879113 956.6543472222222 ms Timestamp delayed. Packet delayed.
2851 Exception entry SYSTICK (EXC15) SysTick SysTick_Handler() 68948284 957.6150555555556 ms

2852 Exception exit SYSTICK (EXC15) SysTick SysTick_Handler() 68948565 957.6189583333334 ms

2853 Exceptionreturn  N/A (EXCO) 68951110 957.6543055555555 ms Timestamp delayed. Packet delayed.
2854 Exception entry SYSTICK (EXC15) SysTick SysTick_Handler() 69020281 958.6150138888889 ms

2855 Exception exit SYSTICK (EXC15) SysTick SysTick_Handler() 69020562 958.6189166666667 ms

2856 Exceptionreturn  NJA (EXCO) 69023107 958.6542638353889 ms Timestamp delayed. Packet delayed.
2857 Exceptionentry  SYSTICK (EXC15) SysTick SysTick_Handler() 63092278 959.6148722222223 ms

2858 Exception exit SYSTICK (EXC 15) SysTick SysTick_Handler() 659092553 959618875 ms 1
2859 Exceptionreturn  N/A (EXCO) 69095104 959.6542222222222 ms Timestamp delayed. Packet delayed.

Overflow packets: 20

Figure 274 — Exception View, Data Tab
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The columns in the Data tab are:

Name Description

Index The Id for the exception package. Are shared with the
other SWV packages.

Type Normally each exception will generate three packages
each; Exception entry, Exception exit and then an
Exception return package. TrueSTUDIO displays all three.

Name The name of the exception provided by the manufacturer.
Also the exception or interrupt number.

Peripheral The peripheral for the exception.

Function The name of the interrupt handler function for this
interrupt. Updated when debug is paused. Is cached
during the whole debug session.

By double clicking the function, the editor will open that
function in the source code.

Cycles The timestamp for the exception in cycles.
Time(s) The timestamp for the exception in seconds
Extra info Optional extra information about that package.

Table 7 — Exception Data Columns

EXCEPTION STATISTICS

The exception statistics is collected whenever Exception packages are received by SWV. It
can be found in the SWV Exception Trace Log view, in the Statistics tab.

== | (&)

=] SWV Exception Trace Log 5% NOET:
Data | Statistics
Exception Handler % of Number of % of exceptionti.. % of debugtime  Total runtime  Avg runtime Fastest Slowest  First First (s} Latest Latest (s)
SWCall (EXC11) SVC_Handler() 0.0026% 1 0.0000% 0.0000% 28 28 28 28 73341 0.43655357142857143 ... 73341 0.4265535714285714...
PendSV (EXC14) PendSV_Handler() 51.9624% 19899 926434% 24572% 75813328 4474 4038 164673 75842 0.4514404761904762 ms 3085152875  18.36400520833333 s
SYSTICK (EXC 15) SysTick_Handler() 48.0350% 18395 7.3566% 0.1951% 6020134 328 12 163833 193472 11516190476190475 ms 3085320746  18.36500444047619 s
Total for all 38295 26523% 81833490 2136

Overflow packets: 3102

Figure 275 — Exception View, Statistics Tab
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The statistics can be access by selecting the Statistics tab in the view.

By double-clicking on an entry in the tab, the function will be opened in the Editor if it is

available in the source code.

The available columns are described in the table below:

Name Description

Exception The name of the exception provided by the manufacturer.
Also the exception or interrupt number.

Handler The name of the interrupt handler for this interrupt.
Updated when debug is paused. Is cached during the
whole debug session.

By double clicking the handler, the editor will open that
function in the source code.

% of This exception type’s share, in percentage, of all
exceptions.

Number of The total number of entry packets received by SWV of this

% of exception time

% of debug time

Total runtime

Avg runtime

Fastest

Slowest

First

First(s)

Latest

exception type.

How big part of the execution time for all exceptions that
this exception type have.

How big part of the total execution time for this debug
session that this exception type have. All the timers are

restarted when the Empty SWV-Data button is pressed.

The total execution time in cycles for this exception type.

The average execution time in cycles for this exception
type.

The execution time in cycles for the fastest exception of
this exception type.

The execution time in cycles for the slowest exception of
this exception type.

The first encounter of an entry event for this exception
type in cycles.

The first encounter of an entry event for this exception
type in seconds.

The latest encounter of an entry event for this exception
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Name Description
type in cycles.

Latest(s) The latest encounter of an entry event for this exception
type in seconds.

Table 8 — Exception Statistics Columns
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PRINTF() REDIRECTION OVER ITM

Since SWV enables target software to send data back to the debugger using any of the 32
ITM channels, this feature can be used to redirect printf() output back to the ITM console
view in the debugger (ITM channel 0 is typically used for printf-redirection).

1.

2.

To make printf () send ITM-packages, the file syscalls.c must be
configured. If no syscalls.c file was generated when the project
where generated, the following steps can be performed to generate it:

In the Project explorer, right click on the project and select New, Other...
Expand System calls.

Select "Minimal System Calls Implementation" and click next.

Click Browse... and select the src folder as new file container and click OK.

Click on Finish and verify that syscalls.cis added to the project.

Inside the syscalls.c file, replace the write ()function with the
following code:

int write(int file, char *ptr, int len)
{

/* Implement your write code here, this is used
by puts and printf for example */

int 1=0;

for (1i=0 ; i<len ; 1i++)

ITM SendChar ( (*ptr++));
return len;

Next step is to locate the core cmX.h file which contains the function
ITM SendChar(). The core cmX.h file is included by the Device
Peripheral Access Layer Header File (i.e. stm32f4xx.h). That file in turn
needs to be included in the syscalls.c file.

If uncertain about where to find the Device Peripheral Access Layer Header
File, use the Include Browser. Drop the core file in the Include Browser
view, and check that which files are including the core _cmX.h file.

302 | Page



Serial Wire Viewer

CHANGE THE TRACE BUFFER SIZE

The incoming SWV-packages are saved in the Serial Wire Viewer Trace buffer. It has a
default maximum size of 2 000 000 packages. To trace more packages, this figure must be
increased.

Select the menu command Widows, Preferences. In the dialog select Run/Debug,
Embedded C/C++ Application and then Serial Wire Viewer.

E Preferences = @

type filter text Serial Wire Viewer F=ns v -
- General
- C/C++
ECalculator Trace buffer size: 2000000

Serial Wire Viewer

> Help
- Install/Update
Library Hover
Model Validation
Mylyn
Review
a4 Run/Debug
Console
4 Embedded C/C++ Application |5
4 Debug Hardware
ATIISAM-ICE
Generic
TAR J-LINK
SEGGER J-LINK
ST-Link GDB Server
Serial Wire Viewer
External Tools
Launching
Perspectives
String Substitution
Yiew Management
View Performance

Team | Restore Qefau\ts| ‘ Apply ‘

Terminal

.C‘?\’] l QK ] ‘ Cancel ‘

Figure 276 — Serial Wire Viewer Preferences

The buffer is stored in the heap. The allocated heap is displayed by first selecting Window,
Preferences and General; then enabling “Show heap status”. The current heap and
allocated memory will be displayed in the lower, right corner.

There is an upper limit to the amount of memory Atollic TrueSTUDIO can allocate. This
limit can be increased to store more information during a debug-session.

Proceed as follows:

® Navigate to the Atollic TrueSTUDIO installation directory. Open the
folder in which the IDE is stored.

® FEditthe TrueSTUDIO. ini file and change the —Xmx1024m
parameter to the desired size in megabytes.

® Save the file and try launching Atollic TrueSTUDIO again.
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CommMON SWYV PROBLEMS

Common reasons for SWV not tracing are:

e The Core Clock of the target is incorrectly set. It is very important to select the
right Core Clock. If the frequency of the target Core Clock is unknown, it can
sometimes be found by setting a breakpoint in a program loop and open the
Expressions View, when the breakpoint is hit.

Click on Add new expression, type SystemCoreClock and press Enter. This
is a global variable that according to the CMSIS-standard must be set to the
correct speed of the Core Clock.

In CMSIS standard libraries there should be a function called
SystemCoreClockUpdate (). This can be included in main () to set the
SystemCoreClock-variable. Then use the Variable view to track it.

For most devices that do not have libraries that follow the CMSIS-standard, the
Core Clock can be found in the startup code. It is often named SYSCLK, or a
similar abbreviation. Also note that if software dynamically change the CPU clock
speed during runtime, then SWV might stop as the clocking suddenly becomes
wrong during execution.

e SWVis not enabled in the currently used debug configuration.
e The SWV configuration has not been sent to the target board.

e Some manufacturers, such as Energy Micro, disable SWO pin by default. In this
case, enable SWO with a function-call, such as DBG_SWOEnable () .

e The SWO receives too much data. Reduce the amount of data enabled for tracing.

e The JTAG Probe, the GDB server, the target board, or possibly some other part,
does not support SWV.

To make sure that any data is received, do the following steps:

e Open the SWV configuration. Disable all tracing except PS Sampling and
Timestamps. Set the Resolution to the highest possible value.

e Save and open the SWV Trace Log.
e  Start tracing.

e Make sure that incoming packages can be seen in the SWV Trace Log.
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Section 6. MTB TRACING
(CORTEX-MO+)

This section provides information on how to use the CoreSight Micro Trace Buffer (MTB)

which is a simple execution trace block available on some Cortex-MO+ devices.
The following topics are covered:

e Introduction to MTB

e Configure MTB

e Using MTB

e Analyzing and Copy MTB Information
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INTRODUCTION TO MTB

The CoreSight Micro Trace Buffer (MTB) is an optional hardware included on some Cortex-
MO+ processor based devices. MTB contains a simple execution trace block which can log
trace information in a memory buffer in the processor RAM. The buffer location and size
are configurable. Currently STM32 microcontrollers does not include MTB support.

The MTB Tace Log view in Atollic TrueSTUDIO is used to configure MTB and view
instruction trace data from the device. As the trace data is stored in the processor RAM
the MTB Trace Log view does not need any special debug probe. A normal debug
connection works fine and it works both in Serial Wire Debug mode and in JTAG Debug
mode.

To use MTB when debugging a Cortex-MO+ device it needs to be configured. When
configuration is made and MTB enabled the MTB module in the processor will capture
branches made by the processor into the RAM buffer.

The MTB execution trace packet consists of a pair of 32-bit words generated by the MTB
when it detects a branch instruction or an exception entry. The trace packet consist of a
source address (current PC location) and a destination address (next PC address). The MTB
module stores all such branches into the processor RAM.

Open the MTB Trace Log view, for instance by writing MTB in the Quick Access field in the
toolbar and select views MTB Trace Log. The MTB Tace Log view reads the trace packets
from the processor when the program is stopped and then visualize the executed
instructions using program information from the .elf file.

a (=[5 o]
1 MTB TraceLog 2 \@&/‘| e = O
Index Address Function Instruction Additional Raw packet

2223 0726 test() movs i, 13 Oxbfe - 0x72c
2224 0728 test() mov sp, 17 Oxbfc - Dx72c
2225 0x72a test() add sp, #8 e - Oxd2c
2226 0x72c test() pop {7, pc} - Oxbfc - 0x72c
2227 0x752 main() movs r3, i) 0x752 - (760
2228 0754 main() strr3, [r7, #4] 0x752 - 0x760
2279 0756 main() Idrr3, [r7, #4] 0x752 - (760
2230 0758 main() cmp r3, #100 ;054 0x752 - (760
2231 0x75a main() bls.n 744 <main+0xld> X 0x752 - 0x760
2232 0xT5¢ main() maovs 3, # 05752 - D760
2233 0x75e main() str i3, [r7, #4] 0752 - 0760
2234 0x760 main() b.n 744 <main+0l4= 1‘ 0752 - 0760
2235 a4 main() Idrr3, [r7, #4] 0744 - 0xT4e
2236 0746 main() addsr3, £1 0x744 - 0x7de
2237 0x748 main() str i3, [r7, #4] 0744 - 0xTde
2238 0x7da main() Idrr3, [r7, #4] 0x744 - 0xT4e
2238 Tde main() movs i, 13 0744 - OxTde
2240 Tde main() bl 6fc <test> -+ 0x744 - OxTde
2241 (Owifc test() push {r7, Ir} bfc

2242 0704 test() Idr 2, [r7, #4] 0705

2243 Oubec SysTick_Handler() push {r7, Ir} (b

2244 End of Trace ...

Figure 277 —MTB Trace Log View
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CONFIGURE MTB

The MTB must be configured before it can be used. Buffer locations and buffer size needs
to be set and it is also possible to configure specific behavior on MTB when buffer is full.
Configuration of MTB is done after a debug session is started.

Open the Configure MTB Trace dialog box by clicking on the Configure MTB Trace Setting
button in the MTB Trace Log view toolbar.

b1

Figure 278 — Configure MTB Trace Setting Button

In the Configure MTB Trace dialog configure the Buffer location and Buffer size and the
trace operation to be used when/if trace buffer is full. The addresses where to store the
configured data is read from the device CMSIS-SVD file. The CMSIS-SVD file needs to have
a MTB node including information about the POSTION, FLOW, MASTER, and BASE
registers. The reason to read the CMSIS-SVD file to get this information is because the
location of MTB registers on the Cortex-MO+ device is defined by the chip manufacturer
when designing the chip. The MTB Trace Log view updates these registers to control the
behavior of the trace features.

If a Cortex-MO+ device is used which includes MTB but does not have these registers
specified in the CMSIS-SVD files the registers can be added into a custom CMSIS-SVD file.
Make sure to add an MTB node in this custom file containing information about the
POSTION, FLOW, MASTER, and BASE registers.

E] configure MTB trace L&J

Buffer location: | 0x20002000

Buffer size: 0200

Halt CPU when trace reaches the end of the trace buffer

Stop tracing when trace reaches the end of the trace buffer

[ QK ] | Cancel ‘

Figure 279 — Configure MTB Trace View

Please note, the buffer must be located to a memory area which is not used by the
debugged application. There are also some restriction on the buffer location and the
buffer size. For instance the size needs to be a power of 2. (e,g. 32, 64, 128, ...) The
configuration dialog will signal if any errors in the settings is made. See example below
where wrong configuration is entered.
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rE Configure MTB trace &11

Buffer location:  0x20001001

Trace buffer location needs to be aligned to the buffer size.
Current buffer size would place the trace buffer at 0:20001000,

Buffer size: 0x201|
Trace buffer size needs to be sized to the power of 2. (e.g. 32, 64, 128..)
[] Halt CPU when trace reaches the end of the trace buffer

[T Stop tracing when trace reaches the end of the trace buffer

Figure 280 — Configure MTB with Error Setting

The MTB configuration is saved in the debug information for the project and reloaded when a new

debug session is started for the project.
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UsING MTB

Press the Start/Stop Tracing button to start/stop MTB trace. Actual tracing will not start
until the target starts to execute.

Figure 281 — The Start/Stop MTB Button

Note! If the Start/Stop MTB button is disabled, color grey, then the MTB
= Trace Log view has not been able to detect that MTB is available for the

device when reading the CMSIS-SVD file. Please verify that the Cortex-MO+
contains MTB.
Please also investigate the CMSIS-SVD file which can be seen in the SFRs view.
If the MTB node is missing or if the necessary registers in the MTB view are
missing then create a custom CMSIS-SVD file containing these registers. If the
MTB node with registers are available in the file then please try to restart the
debug session again.

When trace is started the trace buffer in the processor will be automatically read by the
MTB Tace Log view each time the program is stopped, after a step, breakpoint executed or
processor stopped by some reason. Each time the buffer has been read by the the MTB
Tace Log view it will configure the CoreSight MTB unit to store next trace instruction data
at the start of the target trace buffer.

Start the target execution by pressing the green Resume Debug button or by issuing step
commands.

The MTB Trace Log view will be updated when new trace data is found in the target trace
buffer.

Collected data can be cleared by pressing the Clear the Buffer button.
Figure 282 — Clear Buffer Button

The Scroll Trace on Update button is used to toggle if the view shall scroll when updated
with new data.

H
(rafc)

Figure 283 — Scroll Trace View on Update Button
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ANALYZING MTB INFORMATION

The MTB Trace Log view contains the following columns:

Name

Index

Address

Function

Instruction

“un

Additional

Raw packet

Description

An incremental number for each line in the view.
The address of the executed instruction.

The Function name which holds the address of the
instruction. The function name is calculated by the MTB
Trace Log view using information from the elf-file.

Executed instruction.

Branch information. “Arrows” displays if a branch is made
by this instruction, “X” indicates that a conditional branch
instruction is executed without doing a branch.

Contains information about the instruction, e.g. data is
displayed in hex format. The last line when the view is
populated says “End of Trace...”. This makes it easier to
find what happened since last execution.

Packet information. E.g. If the Raw packet displays 0x752-
0x760 and then 0x744-0x74e. First time 0x752-0x760 is
displayed the MTB instruction log signals that an
instruction on 0x752 is executed. The MTB then signals at
0x760 that a branch is made to 0x744. The MTB Trace Log
view calculates the lines in between.

Table 9 — MTB Trace Log View Columns
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= Iy
[l MTB Trace Log &2 \@iﬂgﬁ = g
Index Address Function Instruction Additional Raw packet o
137 0x72c test() pop {r], pc} + Ox72d
738 Oxbecc SysTick_Handler{) push {17, Ir} Oxbcc
739 End of Trace marker
740 Oxied SysTick_Handler() bl 6fc <test> -+ (e
741 Ohbdfc test() push {17, Ir} e
742 End of Trace marker
743 0x72¢c test() pop {r7, pc} + 0x72c
744 Oxbec SysTick_Handler() Idr 3, [pc, #8] ; (6f8 «SysTick_Handler+0... (Oxbec
745 End of Trace marker
746 Trace buffer wrapped
747 0x72¢ test() pop {17, pc} - 7 2c |:|
748 0x752 main(} movs r3, 0x752 - 0x75a
749 0754 main() strr3, [r7, #4] 0752 - 0x75a
750 0x756 main(} Idrr3, [r7, #4] 0x752 - (7 5a
751 0x758 main(} cmp r3, #100 : 0ubd 0x752 - 0x75a
752 0x75a main() bls.n 744 <mai.. 1 0752 - Ox75a
753 0x744 main(} Idrr3, [r7, #4] 0x744 - (xFde
754 0x746 main(} addsr3, #1 0744 - (uFde
755 0x748 main() strr3, [17, #4] 0744 - (hTde
156 Ox74a main(} Idrr3, [r7, #4] 0x744 - (xFde
57 0x7dc main(} movs i, 13 0744 - (uFde
758 0x74e main() bl 6fc <test> -+ (744 - DxTde =
<

Figure 284 —MTB Trace Log Information

The Additional column can also indicate “Trace buffer wrapped” which means that the
instruction trace buffer has been wrapped over. When this happens some trace data has
been lost since last run.

FE i EI EE ™
[ MTB Trace Log &2 \@%|5§ = 8
Index Address Function Instruction Additional Raw packet i
737 07 2c test() pop {17, pc} - 0:72d
738 hdbce SysTick_Handler() push {r7, Ir} Oxbece
739 End of Trace marker
740 OndGel SysTick_Handler() bl 6fc <test= -+ el
741 (ufc test() push {r7, Ir} Ox6fc
742 End of Trace marker
743 0x72c test() pop {7, pc} +- 0x72c
744 Oxbec SysTick_Handler() Idr 13, [pc, #8] ; (6f8 <SysTick_Handler+0... (Oxbec
745 End of Trace marker
746 Trace buffer wrapped
747 0x72c test() pop {17, pc} - 0T 2c |:|
748 0752 main() movs 13, 0x752 - 0x75a
749 0754 main() stre3, [r7, #4] 0x752 - 0x75a
750 0756 main() Idr 3, [r7, #4] 0x752 - 0x75a
751 0758 main() cmp r3, #00 » 064 0x752 - 0x75a
752 Ox75a main() bls.n 744 <mai... 1‘ 0752 - Ox75a
753 Ox744 main() Idrr3, [r7, #4] 0744 - OxTde
754 0x746 main() adds 3, 1 0744 - OxTde
755 0x748 main() strr3, [17, #4] 0744 - OxTde
756 Ox74a main() Idrr3, [r7, #4] 0744 - OxTde
757 OTdc main() movs i, 13 0744 - 0T 4e
758 OTde main() bl 6fc <test= -+ 0744 - ITde -
L.

Figure 285 —MTB Trace Buffer Wrapped
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CopPY THE MTB LoG

For further analyses of the MTB Log the lines in the view can be copied. This is done using
normal windows selection and copy. The log information is copied in csv-format.

Select the lines to be copied (using Shift) and scroll down or mark all lines in the view
(using Ctrl+A). The marked lines are then copied in a comma separated list and placed in a
clipboard using Ctrl+C. The clipboard can be pasted into another file using an editor.
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Section 7. INSTRUCTION TRACING

This section provides information on how to do Instruction Tracing with Atollic TrueSTUDIO
for STM32.

The following topics are covered:

e Enable Trace

Configuring Start and Stop Triggers

Start Trace Recording

Analyzing the Trace

e Exporting the Trace
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INSTRUCTION TRACING

Atollic TrueSTUDIO supports instruction tracing, provided that trace-enabled hardware is
being used. Instruction tracing records the execution flow of the processor in real-time.
The recorded trace buffer can then be analyzed to locate the cause of software errors.
Instruction tracing is particularly useful when debugging problems that only occur
sporadically.

Atollic TrueSTUDIO supports instructing tracing using both the ETM and the ETB methods:

e ETM tracing works with many Cortex-M devices but requires using an ETM-trace
enabled JTAG probe. Atollic TrueSTUDIO supports ETM tracing using the Segger J-
Trace JTAG probe. The J-Link and ST-LINK probes cannot be used for ETM tracing
as they have no trace buffer. The trace buffer in ETM-compatible trace probes are
typically many megabytes in size.

e  ETB tracing can only be used with Cortex devices that have this feature enabled in
the silicon. ETB tracing can be done using any of the supported JTAG probes,
including Segger J-Link, as the trace buffer is not located in the JTAG probe but
instead inside the target device. This adds to the chip cost and therefore is not
supported by all chip vendors. The on-chip ETB trace buffer is tiny; typically 2KB
or 4KB only.

Both ETM and ETB tracing records all executed machine code instructions, until the
hardware limits are reached. A trace buffer is filled very quickly even though it is highly
compressed. The compressed trace buffer in a JTAG probe with a 16MB of trace buffer
typically expands into 200MB of uncompressed machine readable data, and to 2-3GB of
human readable data. Instruction tracing thus quickly generates a huge amount of data.

manual from the board/microcontroller manufacturer if there are any trace

m' ETM/ETB Trace may not work on max CPU clock speed. Please check the User
clock limitations.

There is also a limitation of the clock speed for Segger J-Trace for Cortex-M
debug probe. This version of debug probe is specified up to 100 MHz trace
clock. This means that, as the trace clock usually is % of the speed of the CPU
clock, the max CPU clock speed is 200 MHz when using Segger J-Trace for
Cortex-M. For higher CPU frequencies, the Segger J-Trace PRO Cortex-M
should be used.

CORTEX-M7 AND ETMV4

Instruction tracing support for Cortex-M7 based cores, using the ARM Embedded Trace
Macrocell ETMv4, are supported by Atollic TrueSTUDIO from v7.0. Earlier versions of
Atollic TrueSTUDIO only supported ETMv3.
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The ETMv4 uses a much more complex and packed protocol than the ETMv3 and currently
Atollic TrueSTUDIO only supports basic instruction tracing for ETMv4 based devices.
Support for speculated execution and data tracing is not implemented yet and only RAW
and Assembly filtering levels in the Trace Log view can be used for Cortex-M7.

As mentioned earlier, the Segger J-Trace for Cortex-M debug probe is specified
up to 100 MHz trace clock which normally means that the speed of the CPU

clock can be up to 200 MHz. For higher CPU frequencies, the Segger J-Trace
PRO Cortex-M should be used.

ENABLE TRACE

Instruction tracing (using ETM or ETB) must be enabled in the debug configuration. To
enable instruction tracing, first open the debug configuration dialog box:

@ Debug Configurations

Create. manage. and run configurations ﬁ,

|
type filter text [E] Main [ %5 Debugger = Startup Scripts| & - Source| [T] Common
[T] C/C+~+ Application
(] C/Ce= Attach o apy ||| Debug probe | SEGGERJ-TRACE Cortex-M
[T] C/C++ Postmortem
[E] C/C++ Remote Appl
« [T] Embedded C/C++ A ||| ® Autostart local GDB server Host name or [P address

[ ] MyProject.elf () Connect to remote GDB server

Port number 2331
= Launch Group

GDB Server Command Line Options

2R B -

Name: | MyProject.elf

GDB Connection Settings

Interface
@SWD (OJTAG  Initial Speed (4000 v kHz []Use specific)-Link S/N
JTAG Scan Chain

Auto Manual 0 =

Misc
[ Use J-Link script file

Search Project...| | Browse...
Enable live expressions

Trace

Trace system: | ETM (Embedded Trace Macrocell) ~

Probe buffer size (MB):

Trace Port config: | C\Program Files (x86)\Atollic\TrueSTUDIO for ARM 6.1.0\ide\plugins\com.atollic.truestudic| | Browse...

[[ISave raw ETM trace data to file:

Browse
< >
Revert Apply
Filter matched 7 of & items -
@

Figure 286 — Enable Tracing in the Debug Configuration

Perform the following steps to configure a project for instruction tracing:
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1. Inthe Debug probe dropdown list, select Segger J-Trace (for ETM and ETB
tracing) or Segger J-Link (ETB tracing only).

2. Inthe Trace systems dropdown list, select the ETM or ETB trace system.

3. Ensure the Probe buffer size setting corresponds to the JTAG probe in use (ETM
tracing only).

4. For ETM tracing, make sure the Trace Port config selection points to a file that
setup the ETM trace pins of the device in a way that works for the target board in
use. The commands in the file are sent to the target when trace recording is
started first time in a debug session. See the section below for information on
how to write a new trace port configuration file for custom designed or
unsupported boards.

For ETM tracing it is also possible to Save raw ETM trace data to file. Such file
contains the raw trace data received from the Cortex-M device and the file can
be used for deeper investigation of trace data.

5. Click OK to save the settings.

The project is now configured to use ETM or ETB tracing.

WRITING A TRACE PORT CONFIGURATION FILE

To be able to use ETM tracing the trace port pins must be configured. A specific trace port
configuration file can be used for this purpose, if the application software does not
configure these pins for tracing a device or board. The configuration file is implemented in
gdb script syntax, and configures the special function registers (SFR’s) related to the ETM
trace port pins.

Atollic TrueSTUDIO comes with a readymade trace port configuration file for most of the
supported boards, but it is possible to edit them, or create new ones, to enable ETM
tracing on new boards. It is recommended to copy such readymade file to the Project or
some other folder on the files system if any changes are needed. Make the change in the
copied file and make sure to point to the correct file in the Trace Port Config selection in
the debug configuration.

See the example below forSTM32F4xx:

#RCC_AHBLENR: IO port E clock enable
set *((unsigned long*) 0x40023830) |= 0x00000010
if ($tracePortWidth == 1)

#Trace Port 1l-bit configuration

#Enable trace in l-pin mode

set *((unsigned long*) 0xE0042004) &= ~0x000000EO
set *((unsigned long*) 0xE0042004) |= 0x00000060
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#GPIOE MODER: PE2..PE3 = Alternate function mode
set *((unsigned long*) 0x40021000) &= ~0x000000FO0
set *((unsigned long*) 0x40021000) |= 0x000000A0
#GPIOE OTYPER: PE2..PE3 = Output push-pull
set *((unsigned long*) 0x40021004) &= ~0x0000000C
#GPIOE OSPEEDR: PE2..PE3 = 50 MHz Fast speed
set *((unsigned long*) 0x40021008) &= ~0x000000FO0
set *((unsigned long*) 0x40021008) |= 0x000000F0
#GPIOE PUPDR: PE2..PE3 = No pull-up, pull-down
set *((unsigned long*) 0x4002100C) &= ~0x000000FO0
#GPIOE_AFRL: PE2..PE3 = AFO
set *((unsigned long*) 0x40021020) &= ~0x0000FFO0O
end
if (StracePortWidth == 2)
#Trace Port 2-bit configuration
#Enable trace in 2-pin mode
set *((unsigned long*) 0xE0042004) &= ~0x000000EO
set *((unsigned long*) 0xE0042004) |= 0x000000AO0
#GPIOE MODER: PE2..PE4 = Alternate function mode
set *((unsigned long*) 0x40021000) &= ~0x000003F0
set *((unsigned long*) 0x40021000) |= 0x000002A0
#GPIOE OTYPER: PE2..PE4 = Output push-pull
set *((unsigned long*) 0x40021004) &= ~0x0000001C
#GPIOE_OSPEEDR: PE2..PE4 = 50 MHz Fast speed
set *((unsigned long*) 0x40021008) &= ~0x000003F0
set *((unsigned long*) 0x40021008) |= 0x000003F0
#GPIOE PUPDR: PE2..PE4 = No pull-up, pull-down
set *((unsigned long*) 0x4002100C) &= ~0x000003F0
#GPIOE_AFRL: PE2..PE4 = AFO
set *((unsigned long*) 0x40021020) &= ~0x000FFFOO
end
if (StracePortWidth == 4)
#Trace Port 4-bit configuration
#Enable trace in 4-pin mode
set *((unsigned long*) 0xE0042004) &= ~0x000000EO
set *((unsigned long*) 0xE0042004) |= O0x000000EOQ
#GPIOE MODER: PE2..PE6 = Alternate function mode
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set *((unsigned long*) 0x40021000) &= ~0x00003FFO
set *((unsigned long*) 0x40021000) |= 0x00002AA0

#GPIOE OTYPER: PE2..PE6 = Output push-pull
set *((unsigned long*) 0x40021004) &= ~0x0000007C

#GPIOE OSPEEDR: PE2..PE6 = 50 MHz Fast speed
set *((unsigned long*) 0x40021008) &= ~0x00003FFO
set *((unsigned long*) 0x40021008) |= 0x00002AA0

#GPIOE PUPDR: PE2..PE6 = No pull-up, pull-down
set *((unsigned long*) 0x4002100C) &= ~0x00003FFO

#GPIOE_AFRL: PE2..PE6 = AFO
set *((unsigned long*) 0x40021020) &= ~0xOFFFFFOO

end

CONFIGURING THE TRACING SESSION

Once the JTAG probe and trace system have been configured, and a debug session has

been started, the tracing can be configured.

To configure trace, suspend the debug session and open the Trace Log view (Select View in

the top menu and then ETM/ETB, Trace Log).

In the Trace Log view toolbar, click on the Configuration toolbar button.

® oW R |- & H X

Figure 287 — Configuration Toolbar Button

The Trace Configuration dialog box will be displayed:

[E] Trace Configuration for S... BEES)

Trace Port Widtl

[C] Stall processor on FIFO full
[7] Enable timestamp

Add Trace Triggers...

Figure 288 - Trace Configuration

Configure the Trace Port Width dropdown list to match the number of pins used for ETM

tracing on the hardware board.

318 |Page



Instruction Tracing

Using the Stall processor on FIFO full checkbox, select one of these two options:

e  Stall the processor when the ETM trace FIFO buffer becomes full. With this
setting, no trace data is lost but the timing behavior of the application can be
changed.

e Do not stall the processor when the ETM trace FIFO buffer becomes full. With this
setting, the processor will always continue to run at full speed but trace data may
be lost.

Some devices support timestamps. Enabling the timestamps can be useful if timing
information is needed. It will however reduce the amount of other information available.

ETM TRACE PORT CONFIGURATION FILE
REFERENCE

When Segger J-TRACE probe is used and ETM tracing selected the Debugger tab in the
Debug Configurations dialog contains a file reference to a trace port configuration file. This
file is by default located in the installation of Atollic TrueSTUDIO. This means that if such
project made with an older Atollic TrueSTUDIO version is imported and used in a new
Atollic TrueSTUDIO version, the reference requires that the earlier version also is installed.
Please update the reference to point to the ETM trace port configuration file available in
the new installation.

Example of location of ETM Trace Port configuration file for STM32F1xx:
C:\Program Files (x86)\Atollic\TrueSTUDIO for STM32
9.0.0\ide\plugins\com.atollic.truestudio.tsp.stm32 1.0.0.
201712151711\tsp\etm\stm32fdxx.init

project and inthe Debug Configurations dialog specify thatthe configuration
file located inthe project shall be used. With this solution the configuration
file will be kept with other files ina project and it will be easierto
export/import the project.

it isrecommended to copy the ETM tracing port configuration file to the
7

ADD TRACE TRIGGER

The trick with Instruction tracing is to trace only where tracing is needed. Otherwise the
important information can be impossible to locate in the huge amount of data that will be
collected or lost since it occurred to long time before debugging was suspended and the
trace information uploaded.

There are four hardware triggers that can be set to starting and stopping the tracing on
different conditions.

To access them, open the Trace Configuration as above and select Add Trace Triggers...
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The triggers can also be added from the Breakpoints view.

[E] Add Trace Trigger [

Trace Trigger Configuration

Action: [TraceStart

Type: |PC -

Expression/Address:

Range:

Figure 289 - Trace Configuration

For each of the triggers 0-3, it is possible to define that the trigger shall start or stop
tracing, if its configured conditions are met. Each trigger has the following options:

e The Action to perform when the condition is triggered:
o Trace Start: Starts collecting trace data
o Trace Stop: Stops collecting trace data
e The Type of memory access that triggers the action:
o PC: Triggered when execution reaches an address
o Data Read: Triggered when data is read from an address
o Data Write: Triggered when data is written to an address
o Data Read/Write: Triggered when data is read or written to an address
e Enter the address to trigger on in the Expression/Address field. This field accepts:
o Numeric address constants such as 0xffff0010
o Numeric address ranges such as 0xffff0010 to Oxffff001f
o  Function symbols such as “main”
o Variable symbols such as “MyGlobalCounter”
o ltisalso possible to define mathematical expressions like “main + 7”

Typically, at least one trigger is configured to start tracing, and another trigger is
configured to stop tracing. Once the trace start and stop conditions have been configured,
click OK to save the trace trigger settings.

When using ETMv4 based devices, Cortex-M7, only PC triggered type of events
are supported. Data Read, Data Write, or Data Read/Write triggered events
are not supported.
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ADD TRACE TRIGGER IN THE EDITOR

Start and Stop Trace Triggers can also be added directly in the C/C++ Editor Ruler and the
Disassembly view. These triggers work in line with the Breakpoints, except that they will
not suspend the execution. Instead they will start or stop collecting of trace data when
execution reaches that line.

Right click on the ruler to the left in the editor window and select Add Trace Trigger.

[€ main.c &

int main(void)

Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Enable Breakpoint Shift+Double Click the
Breakpoint Properties... Ctrl+Double Click =fo
Add Trace Start Trigger

Add Trace Stop Trigger

Breakpoint Types L 7
Go to Annotation Ctrl+1 2_t

Add Bookmark...
Add Task... s

Add Code Review Issue... re

Show Quick Diff Ctrl+ Shift+Q
¥ Show Line Numbers
Folding 3

Preferences...

Figure 290 — Add Trace Trigger in the Editor

A new trigger will be created and tracing starts to be collected when execution reaches
that line of code.

xTimerHandle xExampleSoftwareTimer = NULL;
/* Configure the system ready to run the

can be done here if it was not done befor
prvsetupHardware();

Figure 291 —Trace Trigger in the Editor

MANAGING TRACE TRIGGERS

All the Trace Triggers are visible from the Breakpoints view.
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& Breakpoints £ XR® R | BERT
b [exp 4 42/Read/Write] Trace Start Trigger
[] b [expression: 0:xB000638-0x8000638/Read] Trace Start Trigger
I»_main.c [line; 219] Trace Start Trigger
@ [expression: 0xffff0010/PC] Trace Stap Trigger

[ vo main.c [line: 222]
[ .0 main.c [line: 225]

No details to display for the current selection.

Figure 292 —Trace Trigger in the Editor

From this view the triggers can easily be inactivated, activated, removed and even added.

Bear in mind that the hardware supports up to a maximum of four simultaneous Trace
Triggers.

START TRACE RECORDING

Once tracing has been enabled, click the Record toolbar button in the Trace Log view to
enable recording of trace data.

B aa R | ..[[_ir]@"u X

Figure 293 — Record Toolbar Button

With trace recording enabled, start target execution. When execution is suspended, the
Trace Log view is filled with the recorded instruction trace (provided the trace start trigger
condition was fulfilled).

ANALYZING THE TRACE

When suspending execution, the trace buffer is uploaded to the Trace Log view. It is filled
with the recorded instruction stream, along with other data that is provided by analyzing
the trace recording.
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=
[ Trace Log % ®ame R | ([@« X
Index Address Op Code Instruction Function Time o
heap_1... {
19873876 28802a24 basa push 1ir7} <xPortGetFreeHea... N/A
19873877 08002326 afee add r7, sp, #0@ <xPortGetFreeHea... N/A
heap_1... return { configTOTAL_HEAP SIZE - xNex...
19873879 ©508082a28 fe415388 movw r3, #7552 ; @xldse <xPortGetFreeHea... N/A
19873880 ©@5882a2c f2c2e3es movt r3, #8192 5 Bx20080 <xPortGetFreeHea... N/A
19873881 ©@5082a30 681b 1dr r3, [r3, #8] <xPortGetFreeHea... N/A
19873882 @8882a32 fsc353e0 rsh r3, r3, #7168 5 Bx1ces <xPortGetFreeHea... N/A
heap_1... 1
19873884 28882a36 4618 mov re, r3 <xPortGetFreeHea... N/A
19873885 28882a38 46bd mov sp, r7 <xPortGetFreeHea... N/A
19873836 @3e02a3a bcae pop {r7} <xPortGetFreeHea... N/A
19873887 088082a3c 4778 + bx 1r <xPortGetFreeHea... N/A
main.c. .. xFreeStackSpace = xPortGetFreeHeapSiz...
19873889 eseeesda 4603 mov r3, ré <vApplicationIdl... HN/A
19873890 eseeesdc 6e7b str r3, [r7, #4] <vApplicationIdl... HN/A
main.c... if( xFreeStackSpace > 168 )
19873892  08@@0Sde  687b 1dr r3, [r7, #4] <vApplicationIdl... N/A
main.c... T
19873894 28000820 f1e7a7es add.w r7, r7, #8 <vApplicationIdl... N/A
19873895 03000324 46bd mov sp, r7 <vApplicationIdl... N/A
End of Trace marker <
Total (kB) : 9802 19873875/198728%6

Figure 294 - The Trace Log View

The Trace Log view shows detailed information on what the processor was doing up to the
point of suspending execution.

Please note the column with graphical icons that annotate the Trace Log view with
information about execution flow branches:

Call a new function

e Return from a function

e Jump up inthe code

e Jump down in the code

e |terate on the same instruction

e Aconditional branch was not taken

At the end of the view is the End of Trace marker displayed. This is added to the Trace Log
each time the buffer is overflowed and it indicates that some trace data most likely is lost.

=]

[ Trace Log &3 [ m.m | <@ ¥ [E X
Index Address Op Code Instruction Function Time e
5585965 8888085b4 e7fe :" b.n 80885b4 <maint@x4> <mainz: N/A

5585966 BE08B85bd e7fe :" b.n 800085b4 <main+@xd> <main>: N/A

5585967 8888085b4 e7fe :" b.n 80885b4 <maint@x4> <mainz: N/A

Trace restarted

5585969 8888085b4 e7fe :" b.n 80885b4 <maint@x4> <mainz: N/A

5585978 B388685ba eife W b.n 80885bd <main+éxd> <main: N/A

5585971 B888085b4 e7fe r" b.n 80885b4 <maint@x4> <mains: N/A il
Total (kB) : 11006 5585965/5589761

Figure 295 - Trace Restarted
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The other important marker is the Trace restarted marker. It indicates that the target
wasn’t able to generate all the trace information without affecting the performance of the
running application. Some data is lost.

To overcome this issue, enable Stall processor on FIFO full in the Trace Configuration.

O Enabling Stall processor on FIFO full will slow down the processor in some
= situation and hence affect the timing of the execution. For some real time
applications this is unacceptable.

DispLAY OPTIONS

The Log Trace view supports several different display options:
e  Function call tracing
e (Ctracing
e C/Assembler mixed mode tracing
e Assembler tracing
e  Raw trace packet log

Use the different Display Options Toolbar Buttons to switch between the different view-
modes.

The Function call tracing displays what function the execution is in and from where it is
called or returned from.

R amla f| (@ H X
|
Figure 296 — Display Options Toolbar Button

When using ETMv4 based devices, Cortex-M7, only Assembler tracing and Raw
trace packet log are supported.

SEARCH THE TRACE LOG

The recorded trace buffer can become very large. Atollic TrueSTUDIO supports appended
trace buffers of a total of 100 million lines. For this reason, a search function is available,
to enable users to find important information in the potentially huge dataset.

e m w R | ~~mL‘:;J«r-ffé
Figure 297 — Search Toolbar Button
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Using the search feature it is possible to search for certain data of particular interest. For
example, assume a system crash sometimes happens because a variable has an illegal
value. By searching the instruction trace for the address of the variable, it is possible to
understand what code modifies the value and gives it the illegal value causing a system
crash.

EXPORTING A TRACE LOG

It is possible to save the trace log by clicking on the Export Trace toolbar button in the
Trace Log view.

[ m @i | e 23X

Figure 298 — Export Toolbar Button

The trace log can be saved to either comma separated value files (*.csv) that can be
imported into Microsoft® Excel®, or to human readable ASCII text files (*.txt).

Configure the trace record range to export using the From Index and To Index fields.

As the saved trace log becomes approximately 200 times larger than its compressed size in
the JTAG probe trace buffer, the saved trace log can optionally be split to many files in
order to avoid exported trace logs which are several gigabytes in size (for example, the
16MB compressed trace buffer in Segger J-Trace expands to 2-3GB when saved to a
human readable trace log file in *.CSV or *.TXT formats).

-
E] Export Trace Iéj
Export Trace
(1) Exports collected trace data to file
From indexx 0 Toindex: 38956453

Tofile Ch\MyTracetd

[ ok ][ concel

Figure 299 - Exporting the Trace Log

Select the file filename and folder to use for the export using the Browse button. In the
Save As dialog box, select the desired filename and folder, select *.CSV or *.TXT file
format, and click Save to return to the Export Trace dialog box. Click OK to start exporting
the trace log.
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Section 8. RTOS-AWARE
DEBUGGING

This section provides information on how to debug Real Time Operating Systems (RTOS) with
Atollic TrueSTUDIO for STM32.

The following topics are covered:
e RTOS Kernel Awareness Debugging
e Segger embOS
e FreeRTOS and OpenRTOS
e Express Logic ThreadX
e Micrium uC/OS-lll
e HCC Embedded eTaskSync
e Quadros RTXC

e TOPPERS/ASP
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RTOS KERNEL AWARENESS DEBUGGING

This chapter provides information regarding the Atollic TrueSTUDIO Real Time Operating
Systems kernel awareness debug features.

Several different Real Time Operating Systems are supported and the current state of the
RTOS kernel and the various RTOS kernel objects can easily be inspected in a set of
dedicated views, in the Atollic TrueSTUDIO Debug perspective.
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SEGGER EMBOS

The kernel awareness features for Segger embOS in Atollic TrueSTUDIO provide the
developer with a detailed insight into the internal data structures of the embQS kernel.
During a debug session, the current state of the embOS kernel and the various embQOS
kernel objects such as tasks, mailboxes, semaphores and software timers, can easily be
inspected in a set of dedicated views, in the Atollic TrueSTUDIO Debug perspective.

REQUIREMENTS

The kernel awareness features require Segger embOS version 3.80 or later.

Q Please note that the level of information available in the different views in

= Atollic TrueSTUDIO depends on the options used when the embOS kernel was
built. This manual refers to an embOS kernel built with the debug and
profiling (DP) build options. Please note that microcontrollers based on the
ARM-cores Cortex-MO and Cortex-MO+ do not support Serial Wire Viewer
tracing.

FINDING THE VIEWS

A number of debugger views are available in the Atollic TrueSTUDIO Debug perspective
when debugging an application containing the embOS real-time operating system.

These views can be opened from the Show View toolbar dropdown list button.

Edit | View | Run Window Help
Open Perspective 4 f=1 4 '| BO-E-3 06

ETM/ETE
emb(5

ebug
emb 05 Task List
eTaskSync embOS Timers
FreeRTOS
uC/05-I
MOQX
RTXC
ThreadX

embOS Resource Semaphores

%Y %

embO$ System Information
emb0S Mailboxes

&

Toppers
SWV

ASSSHSS SN

- v v v v v v ¥ v ¥

Figure 300 - View Top Level Menu
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DICE for ARME

O-B-¥E
B ETM/ETB ’
B swv »
&2 embOS 3
&2 eTaskSync 3
&8 FreeRTOS »
& Mox »
& RIXC ,
&2 ThreadX 3
&8 Toppers »
&% uC/os-m 3

B8R

embO5 Task List

embO5 Timers

embO5 Resource Semaphores
embO05 Systern Information
emb05 Mailboxes

Figure 301 - embOS Show View Toolbar Button

SYSTEM INFORMATION

The embOS System Information view displays a number of system variables available in
the embOS kernel, such as status, number of tasks, etc.

| Jf? embOS System Information 23

Name Value
0OS_Status OK
0S_Time 1086
0OS_NumTasks 9

0S_pCurrentTask
OS_pActiveTask
embOS build

00 (Idle Task)
0x0 (Idle Task)
Debug + Profiling

Figure 302 - embOS System Information View

This view also provides descriptive fault information messages for any fault conditions

detected by the OS kernel.

| JiféembOS System Information 837

embOS build

@ Task control block has been initialized by calling a create function twice

Name Value
0OS_Status
0S_Time 672
0OS_NumTasks 1
0S_pCurrentTask 0x0 (Idle Task)
OS_pActiveTask 0x200004b4 (HP Task)

Debug + Profiling

Figure 303 - embOS System Information View (Fault Condition)
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The available system variables are described in the table below:

Name Description
0S_Status The current status of embOS.
OS_Time The number of system ticks since program start.

OS_NumTasks

OS_pCurrentTask

OS_pActiveTask

embOS build

The number of created tasks.

The address (TCB) and name of the currently running task.

The address (TCB) and name of the next running task.

The build options of the currently running embOS kernel.
In the example, debugging and profiling information (DP)

is available.

Table 10 — embOS System Variables

TASK LIST

The embOS Task List view displays detailed information regarding all available tasks in the
target system. The task list is updated automatically each time the target execution is

suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

12 embOS Task List £3

]

Prio
= 100
50

70
50
50
50
50
50

50
Idle

Id

0x200004b4
0x20000e6¢
0x20001110
0x200004fc
0x20001220
0x20001490
0x200010c8
0x200011a8
0x200016d8

Name Status Timeout

HP Task Ready

LP Task Wait (Timeout) 0 (15000)
MP Task Wait (Timeout) 0 (15000)
Taskl Wait (Event)(Timeout) 5000 (20000)
Task2 Wait (Event)

Task3 Wait (Semaphore) 100 (14500)
Taskd Wait (Timeout) 0 (15000)
Task5 Wait (Mailbox)

Taskb Wait (Mailbox)

Preemptions  Waitable Object

0
28
35
0
0
14
0
0
0

0x200011f0

0x20001204
0x200007b8

Events

00
00
00
0d
0d
00
00
0x0
00

Stack Info

156/512 @ 0x200000b4
164/512 @ 0x200009d4
164/512 @ 0x20000c6¢
120/512 @ 0x20000ec8
100/512 @ 0x2000127¢
144/512 @ 0x20000558
100/512 @ 0x200007d4
156/512 @ 0x200002b4
152/512 @ 0x200014d8

Activations
101

174

181

1

1

51

60

1

1

Round Robin

0/2
0/2
0/2
2/2
2/2
2/2
2/2
2/2
2/2

Figure 304 - embOS Task List View

Please note that due to performance reasons, stack analysis (the Stack Info column) is
disabled by default. To enable stack analysis, use the Stack analysis toggle toolbar button

in the View toolbar:
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The available parameters are described in the table below:

Name Description

N/A Indicates the currently running task. The currently running
task is indicated by a green arrow symbol.

Prio The task priority.

Id The task identifier (TCB address).

Name The task name.

Status The current status of the task. The type of object that
currently blocks a task is presented in parenthesis.

Timeout The timeout value (OS_Delay) and in parenthesis the point

Preemptions

Waitable Object

Events

Stack Info

Activations

Round Robin

in time when the timeout will occur.

The number of times the task has been preempted by a
higher priority task.

The address of the object the task is waiting for.

The event mask of the task. A value of 0x0O means that the
task is not waiting on any events.

The amount of used stack space, the available stack space
and the stack start address. [Used/Total@Address].

Note! This feature must be enabled in the View toolbar.

The number of times the task has been activated.

The number of remaining time slices (ticks) and the time
slice reload value, during round robin scheduling.

Table 11 — embOS Task Parameters

TIMERS

The embOS Timers view displays detailed information regarding all available software
timers in the target system. The timers view is updated automatically each time the target

execution is suspended.
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There is one column for each type of timer parameter, and one row for each timer. If the
value of any parameter for a particular timer has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

12 embOS Timers 52

Id

0x20000544
0x20001268
0x20001720

Hook

0x8002b65 <timer2Callback>
0x8002b51 <timerl Callback>
0x8002b79 <timer3Callback>

Time

471 (39000)
471 (39000)
71 (38600)

&
Period Active
500 1
1000 1
200 1

Figure 305 - embOS Timers View

The available parameters are described in the table below:

Name Description

Id The timer identifier (address).

Hook The address and name of the function that is called when
the timer expires.

Time The current timer value (ticks) and in parenthesis the
point in time when the timer expires.

Period The timer time period (ticks).

Active Shows whether the timer is active or not.

1 = Active

0 = Not active

Table 12 — embQS Timer Parameters

RESOURCE SEMAPHORES

The embOS Resource Semaphores view displays detailed information regarding all
available resource semaphores in the target system. The view is updated automatically

each time the target execution is suspended.

There is one column for each type of semaphore parameter, and one row for each
semaphore. If the value of any parameter for a particular semaphore has changed since
the last time the debugger was suspended, the corresponding row will be highlighted in

yellow.
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; B
12 embOS Resource Semaphores &3
Id Owner Use counter Waiting tasks
0x20000eb4 0
0x2000110 0x200004b4 (HP Task) 1 0x20001490 (Task3), 0x200010c8 (Task4)
020000734 0
0x2000147¢ 0
Figure 306 - embOS Resource Semaphores View
The available parameters are described in the table below:
Column Description
Id The resource semaphore identifier (address).
Owner The address (TCB) and name of the task currently owning
the semaphore.
Use counter The semaphore use counter. Keeps track of how many
times the semaphore has been claimed by a task.
Waiting tasks The address (TCB) and name of all tasks waiting on the

semaphore.

Table 13 — embOS Resource Semaphore Parameters

MAILBOXES

The embOS Mailboxes view displays detailed information regarding all available mailboxes
in the target system. The view is updated automatically each time the target execution is
suspended.

There is one column for each type of mailbox parameter, and one row for each mailbox. If
the value of any parameter for a particular mailbox has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

]
1% embOS Mailboxes £3
Id Messages Message size pBuffer Waiting tasks
0x20001204 0/100 14 0x20000bd4 0x200011a8 (Task5)
0x2000118¢ 3/50 1 0x20001158
0x200007b8 0/47 41 0x20000758 0x200016d8 (Task6)

Figure 307 - embOS Mailboxes View
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The available parameters are described in the table below:

Column Description
Id The mailbox identifier (address).
Messages The current number of messages and the maximum

number of messages the mailbox can hold.

Message size The size (in bytes) of a message item.

pBuffer The address of the message buffer.

Waiting tasks The address (TCB) and name of all tasks waiting on the
mailbox.

Table 14 — embOS Mailbox Parameters
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HCC EMBEDDED ETASKSYNC

The kernel awareness features for eTaskSync in Atollic TrueSTUDIO provide the developer
with a detailed insight into the task structures of the eTaskSync kernel. During a debug
session, the current state of the tasks can be easily inspected in a dedicated view, in the
Atollic TrueSTUDIO Debug perspective.

REQUIREMENTS

The kernel awareness features described in this document is based on eTaskSync Versions
3.01.

FINDING THE VIEW

One view is available in the Atollic TrueSTUDIO Debug perspective when debugging an
application containing the eTaskSync real-time operating system.

It is available from the Show View toolbar dropdown list button.

JIO® for ARM®

- & B
ETM/ETB
SWv
embO5

S&v‘:ﬁ

eTaskSync
FreeRTOS
MQX
RTXC
ThreadX

eTaskSync Tasks |

Toppers
uC/0S-

r 88 gmmE
e oo o olds o

&
i

|

Breakpoints
Console

35 Debug
== Disassembly

FCalculator

Figure 308 — eTaskSync Show View Toolbar Button
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TASK LIST

The eTaskSync Task List view displays detailed information regarding all available tasks in
the target system. The task list is updated automatically each time the target execution is
suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

11 eTaskSync Tasks &2

* Name I Pric  Original Pric Remaining Ticks Time Slice  State
BLIMKY_TASK 2 4 4 3 0 READY
= MAIN_TASK 1 3 3 82 0 RUNNING

Figure 309 - eTaskSync Task List View

The available parameters are described in the table below:

Name Description

N/A Indicates the currently running task. The currently running
task is indicated by a green arrow symbol.

Name The name assigned to the task.

ID The task base ID

Prio The task actual priority

Original Prio The original (base) priority of the task

Remaining ticks

Number of remaining ticks

Time Slice The time slice. This is not always present. Only if
SYNC_TIME_SLICE_ENABLE option is set at compile time in
hce/src/config/config_sync.h.

State The state of the task.

Table 15 — eTaskSync Task Parameters
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FREERTOS AND OPENRTOS

As FreeRTOS and OpenRTOS are technically identical, we will only refer to FreeRTOS here,
but the information applies equally to both.

The kernel awareness features for FreeRTOS in Atollic TrueSTUDIO provide the developer
with a detailed insight into the internal data structures of the FreeRTOS kernel. During a
debug session, the current state of the FreeRTOS kernel and the various FreeRTOS kernel
objects such as tasks, mailboxes, semaphores and software timers, can be easily inspected
in a set of dedicated views, in the Atollic TrueSTUDIO Debug perspective.

REQUIREMENTS

In order for the FreeRTOS Queues and the FreeRTOS Semaphores views to be able to
locate the appropriate RTOS kernel data structures, the associated kernel objects need to
be added to the FreeRTOS queue registry. Please consult the FreeRTOS reference manual
for details.

O The following define fixes so GDB doesn't fail when going through the stack of
= a task in FreeRTOS 7.6. The same problem might also affect earlier releases.

#define configTASK RETURN_ ADDRESS 0x00

Also set the define configUSE_TRACE FACILITY in FreeRTOSconfig.h to list the type
of the semaphore in the semaphore view or it will say "N/A"

FINDING THE VIEWS

A number of debugger views are available in the Atollic TrueSTUDIO Debug perspective
when debugging an application containing the FreeRTOS real-time operating system.

These views are available from the Show View toolbar dropdown list button.
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Edit | View | Run Window Help

Open Perspective 4 f= v| [ i
Jebug| B ETM/ETE v |
E <t embOS 4 'cation]
eTaskSync 4
FreeRTOS 3 FreeRTOS Queues
uC/0S-TI 3 FreeRTOS Task List
MQX » FreeRTOS Semaphores
RTXC » FreeRTOS Timers
ThreadX 4
Toppers 4
B oswy v
©g Breakpoints Alt+Shift+Q, B
- - " N,

Figure 310 — FreeRTOS View Top Level Menu

TUDIO® for ARME®

BO0-E-2 6 B
E ETM/ETB » &~ —O
= oswv »
emb0S 4
eTaskSync 4
FreeRTOS v FreeRTOS Queues
MQK » FreeRTOS Task List
&% RTXC v | g% FreeRTOS Semaphores
ThreadX » FreeRTOS Timers
Toppers 4
uC/0S-M v
9g Breakpoints
El Console
45 Debug
2% Disassembly

FCalculator

Figure 311 — FreeRTOS Show View Toolbar Button

TASK LIST

The FreeRTOS Task List view displays detailed information regarding all available tasks in
the target system. The task list is updated automatically each time the target execution is
suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.
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[ FreeRTOS Task List 23

Name Priority (Base/...
=» [DLE 0/0

R 272

Sem 474

Trar Sve 3/3

TX 171

=|—- 08
Start of Stack Top of Stack State Event Object Min Free Stack  Run Time (%)
(20000828 20000254 RUNMING =256 I'I‘?r'n
0x200000d8 (%2000023¢ BLOCKED MainQueue »256 .’o
0x20000398 (20000704 BLOCKED xEventSemaph... >236 I1 %
0x20000b03 (x20000e9¢ BLOCKED TmrQ »256 .’o
020000338 0x200004ac READY 256 33

Figure 312 - FreeRTOS Task List View

Please note that due to performance reasons, stack analysis (the Min Free Stack column)
is disabled by default. To enable stack analysis, use the Stack analysis toggle toolbar
button in the View toolbar:

The available parameters are described in the table below:

Name Description

N/A Indicates the currently running task. The currently running
task is indicated by a green arrow symbol.

Name The name assigned to the task.

Priority (Base/Actual) The task base priority and actual priority. The base priority
is the priority assigned to the task. The actual priority is a
temporary priority assigned to the task due to the priority
inheritance mechanism.

Start of Stack The address of the stack region assigned to the task.

Top of Stack The address of the saved task stack pointer.

State The current state of the task.

Event Object The name of the resource that has caused the task to be
blocked.

Min Free Stack The stack “high watermark”. Displays the minimum

number of bytes left on the stack for a task. A value of 0
(most likely) indicates that a stack overflow has occurred.
Note! This feature must be enabled in the View toolbar.

Run Time (%) The run-time statistics provide information on the
percentage of time the task has been used. This can be
used for profiling the system during development.
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Name Description
Note! A clock is used to generate timer interrupts and
macros needs to be defined in <FreeRTOSConfig.h> to get
the profiling information. See info below.

Table 16 — FreeRTOS Task Parameters

Q To get valid profiling information the run-time statistics profiling clock is
= recommended to run 10-100 times faster than the frequency of the clock used

to handle the tick interrupt.
The <FreeRTOS_Config.h> files can be updated in the following way:

1. Enable collection of run-time statistics by setting the following macro to 1.
#define configGENERATE RUN TIME STATS 1

2. Define portCONFIGURE TIMER FOR RUN TIME STATS () to call
the function that configures a timer to be used for profiling.

3. Define portGET RUN TIME COUNTER VALUE () to call the
function witch reads current value from the profiling timer.

More information on how to configure FreeRTOS for run-time statistics is
available in the FreeRTOS documentation.

QUEUES

The FreeRTOS Queues view displays detailed information regarding all available queues in
the target system. The queues view is updated automatically each time the target
execution is suspended.

There is one column for each type of queue parameter, and one row for each queue. If the
value of any parameter for a particular queue has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

]
% FreeRTOS Queues &2
MName Address Max Length Itern Size Current Length ~ # Waiting Tx # Waiting Rx
Block_Time_Queue s fff17al0 5 4 5 1 1]
Gen_Queue_Test 0:Afff2498 5 4 3 1] 1]
Poll_Test_Queue A fff3f00 10 2 1] 1] 1]
QPeek_Test_Queue 01 fff2ced 5 4 1] 1] 2

Figure 313 - FreeRTOS Queues View
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The available parameters are described in the table below:

Name Description

Name The name assigned to the queue in the queue registry.
Address The address of the queue.

Max Length The maximum number of items that the queue can hold.
Item Size The size in bytes of each queue item.

Current Length

#Waiting Tx

#Waiting Rx

The number of items currently in the queue.

The number of tasks currently blocked waiting to send to
the queue.

The number of tasks currently blocked waiting to receive
from the queue.

Table 17 — FreeRTOS Queue Parameters

SEMAPHORES

The FreeRTOS Semaphores view displays detailed information regarding all available
synchronization objects in the target system, including:

e  Mutexes
e Counting semaphores
e Binary semaphores

e Recursive semaphores

The view is updated automatically each time the target execution is suspended.

There is one column for each type of semaphore parameter, and one row for each
semaphore. If the value of any parameter for a particular semaphore has changed since
the last time the debugger was suspended, the corresponding row will be highlighted in

yellow.
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=]
12 FreeRTOS Semaphores &2

MName Address Type Size Free # Blocked tasks

Gen_Queue_Mutex (el 2658 MUTEX 1 1 0

Recursive_Mutex Ol fif34 B RECURSIVE_MUTEX 1 0 1

Sem 1 Ol 71 b3 BINARY_SEMAPHORE 1 0 0

Sem 2 0x1 /72058 BINARY_SEMAPHORE 1 1 0

Figure 314 - FreeRTOS Semaphores View
The available parameters are described in the table below:
Column Description
Name The name assigned to the object in the queue registry.
Address The address of the object.
Type The type of the object.
Size The maximum number of owning tasks.
Free The number of free slots currently available.
#Blocked tasks The number of tasks currently blocked waiting for the
object.

Table 18 — FreeRTOS Semaphore Parameters

TIMERS

The FreeRTOS Timers view displays detailed information regarding all available software
timers in the target system. The timers view is updated automatically each time the target
execution is suspended.

There is one column for each type of timer parameter, and one row for each timer. If the
value of any parameter for a particular timer has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.
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FreeRTOS Timers 52

Name
ARPTimer
CheckTimer
FR Timer
ISR AR

ISR OS
LED1Timer
LED2Timer

PeriodicTimer

Period
10000
3000
500

50

50

200
600
500

Type
Auto-Reload
Auto-Reload
Auto-Reload
Auto-Reload
One-Shot
Auto-Reload
Auto-Reload
Auto-Reload

00
00
09
00
00
00
0l
0l

Callback

01851 < prvUIPTimerCallbacks=

0:dfel <preCheckTimerCallbacks

(xdcad <prvAutoReloadTimerCallbacks
Oxdd4l < prvISRAutoReloadTimerCallbacks
Oxddbd = prvISROneShotTimerCallback=
0:2179 < prvLEDTimerCallback=

02179 < prvLEDTimerCallback=

0:A1851 = prvUIPTimerCallbacks=

Figure 315 - FreeRTOS Timers View

The available parameters are described in the table below:

Name Description

Name The name assigned to the timer.

Period The time (in ticks) between timer start and the execution
of the callback function.

Type The type of timer. Auto-Reload timers are automatically
reactivated after expiration. One-Shot timers expire only
once.

Id The timer identifier.

Callback The address and name of the callback function executed

when the timer expires.

Table 19 — FreeRTOS Timer Parameters
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QUADROS RTXC

The kernel awareness features for Quadros RTXC RTOS in Atollic TrueSTUDIO provide the
developer with a detailed insight into the internal data structures of the RTXC kernel.
During a debug session, the current state of the RTXC kernel and the various RTXC kernel
objects such as tasks, semaphores, mailboxes, etc, can be easily inspected in a set of
dedicated views, in the Atollic TrueSTUDIO Debug perspective.

REQUIREMENTS

The kernel awareness features described in this document is based on RTXC Version 2.1.2.

FINDING THE VIEWS

The Quadros RTXC Kernel Awareness views, is available in the Atollic TrueSTUDIO Debug
perspective when debugging an application containing the RTXC real-time operating
system.

The views can be accessed from the Show View toolbar dropdown list button.

wr ARM® Pro

=zl gt
emb0S 3
! eTaskSync 3
FreeRTOS »
RTXIC 3 RTXC Alarms
ThreadX * RTXC Counters
Toppers k RTXC Event Sources
uC/0s-MI » | &% RTXC Exception Backtrace
g  Breakpoints RTXC Exceptions
E Conscle RTXC Kernel Information
15 Debug RTXC Mailboxes
=2 Disassembly RTXC Mutexes

ECalculator RTXC Partitions
@] Error Log RTXC Pipes
{2 Executables RTXC Queues
&' Expressions RTXC Semaphores
7% InstaSearch RTXC Tasks

Figure 316 — RTXC Show View Toolbar Button
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KERNEL INFORMATION

The RTXC Kernel Information view displays general information about the kernel.

=)
% RTXC Kernel Information 2

MName Value

Kernel Version 000020102

System RAM Base 020003544

System RAM Size 6000

System RAM Unused 1260

Stack Base 020002660

Stack Size 1024

Stack Unused 72

Task Scheduling On

Figure 317 — RTXC Kernel Information View
The available system variables are described in the table below:
Name Description
Kernel Version A sixteen-bit quantity defining the version number of the
RTXC Quadros kernel.

System RAM Base The base address of the system RAM.
System RAM Size The size of the system RAM.
System RAM Unused The amount of unused system RAM.
Stack Base The base address of the kernel stack.
Stack Size Displays the size of the kernel stack.
Stack Unused The number of bytes unused, high watermark.
Task Scheduling The task scheduler information (on /off).

Table 20 — RTXC Kernel Information

TASKS (TASK LIST AND STACK INFO)

The RTXC Tasks view contains one Task List tab and one Stack Info tab. Each tab displays
detailed information regarding all available tasks in the target system.
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TASK LIST TAB

The RTXC Task List tab displays detailed information regarding all available tasks in the
target system. The task list is updated automatically each time the target execution is
suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

@ RTAC Tasks &
Task list . Stack info
# Name Priority Entry Arguments. Tick Slice  State
1] <NullTask> 127 0x00000000 000000000 0/0  Ready
1 ECHOTASK 9 0x08005191 <echotask> 000000000 0/0  Wait Queue
2 CONAITSK 20 0x080062bd < conitsk> 0x20003e00 0/0  Wait Semaphore(s) <#1:CONAISEM >
3 CONAOTSK 3 0x08006309 < conotsk> 0:2000300 0/0  Wait Semaphore(s) <#2:CONAOSEM>
= 4 QMONTASK 126 0x080013cd <gmontas...  0x00000000 0/0 Ready
5 Dtaskl 10 0x08003e05 < dyntaskl > 011111111 171 Sleep 980 ticks<#3:Dcounter2=
[ Dtask2 10 0x08003e2l <dyntask2> 0x22222222 1/2  Wait Queue 1980 ticks<#3:Dcounterd»
7 Dtask3 10 00800381 <dyntask3>  (x33332333 2/3  Wait Semaphore(s) <#7:Dsemal > 2980 ticks<#3:Dcounterd>
8 Dtaskd 10 0x08003edd <dyntaskd>  0x44444444 070 Wait Partition 3980 ticks<#3:Dcounter2>
] DtaskS 10 0x08003f31 < dyntask5> 0%55555555 0/0  'Wait Mailbox 4980 ticks<#3:Dcounter2>
10 Dtaskd 10 0x08003f91 <dyntaskf> 0:66666666 0/0  Wait Semaphore(s) <#8:Dsema2>, <#T:Dsemal >, 5980 ticks<#3:D...
11  Dtask? 10 0x08004021 < dyntask? > FTTTTITT 0/0  Wait Alarm 6980 ticks<#3:Dcounter2>
12 Dtask8 10 0x0800407d «<dyntask8>  (x88882888 0/0  Wait Mutex 7980 ticks<#3:Dcounter2>
13 Dtaskd 10 0x080040d5 <dyntaskd>  0:89999999 0/0  Wait MsgAck 8980 ticks<#3:Dcounter2>
14 Dtaskld 10  0x08004145 <dyntaskl0> Oxsaaaaaaa 0/0  Aborted
15  <MNot used>
16 <MNot used>
Figure 318 - RTXC Task List tab in Task view
The available parameters are described in the table below:
. ..
Name Description
N/A Indicates the currently running task. The currently running

task is indicated by a green arrow symbol.

# The task id.

Name The name assigned to the task.

Priority The priority for the task.

Entry The task’s entry point address (in hexadecimal).
Arguments The task’s environment arguments address.
Tick Slice Ticks remaining / total ticks.

State The tasks current state.
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STACK INFO TAB

Table 21 — RTXC Task List Parameters

The RTXC Stack info tab displays detailed stack information for each task. The stack
information list is updated automatically each time the target execution is suspended.

There is one column for each type of stack information, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

% RTXC Tasks 12
Task list | Stack info

#  Name

Q <MullTask>
1 ECHOTASK
2 CONAITSK
3 CONAQTSK
4 QMONTASK
5 Dtaskl

[ Dtask2

7 Dtask3

8 Dtask4

9 Dtask5

10 Dtaskd

11 Dtask?

12 Dtaskd

13 Dtaskd

14  Dtaskl0

15  «<Notused»
16 <MNot used>

Address
00
(020001678
0:20001d78
2000178
020002178
0:20001928
020001728
020001528
(020001328
020001128
(2000028
(:20000d28
020000628
020000928
020000728

Size

512
512
52
1024
512
512
512
512
512
512
512
512
512
512

Used Spare
<M/A> <M/A>
164 348
136 336
172 340
780 244
152 360
224 288
184 328
192 320
208 304
212 300
200 312
192 320
188 324
108 404

Figure 319 — RTXC Task Stack Info

The available parameters are described in the table below:

Name Description

# The task id.

Name The name assigned to the task.

Address The base address of the task’s stack.

Size The amount of memory allocated for the stack.
Used The number of bytes unused, high watermark.
Spare The amount of stack space left over.

Table 22 — RTXC Stack Info
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ALARMS

The RTXC Alarms view displays detailed information regarding all available alarms in the
target system. The view is updated automatically each time the target execution is

suspended.

There is one column for each type of alarm parameter, and one row for each alarm. If the
value of any parameter for a particular alarm has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

[ RTHC Alarms &2

#  Mame
SALARML
Dalarm1
Dalarm2
<Mot used>

T

Wait Order
FIFO
FIFQ
FIFO

Counter
<#L:COUNTERL>
«#%:Dcounter?»
<#3:Deounter2»

=]
State Initial Recycle  Remain Waiter(s)
Inactive
Active 1500 3000 1480  <#11:Dtask?>6980 ticks<#3:Deounter2>
Active 2500 0 2480

Figure 320 - RTXC Alarms View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the alarm.

Wait order The alarm’s wait order that can be either Priority or FIFO.
Counter The alarm’s parent counter.

State The alarm’s current state.

Initial The alarm’s initial period in ticks.

Recycle The alarm’s recycle value.

Remain The number of remaining ticks.

Waiter(s) The task(s) that is waiting on the alarm, if any. Only the

first 5 tasks are shown.

Table 23 — RTXC Alarm Parameters
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COUNTERS

The RTXC Counters view displays detailed information regarding all available counters in
the target system. The counter information is updated automatically each time the target
execution is suspended.

There is one column for each type of parameter, and one row for each counter. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

7 RTXC Counters &3

#  Name Parent Accumulater Count Modulus
1 COUNTERL <#LEVNTSRCL> 488 1 1
2 Dcounterl <#L:EVNTSRCL> 488 1 1
3 Dcounter2 <#4:Devntsrc?» 20 1 1
4 <Not used>

Figure 321 - RTXC Counters View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the counter.
Parent The parent event source.
Accumulator The counter’s accumulator.

Count The counter’s count value.
Modulus The counter’s modulus.

Table 24 — RTXC Counter Parameters

EVENT SOURCES

The RTXC Event Sources view displays detailed information regarding all available event
sources in the target system. The event source information is updated automatically each
time the target execution is suspended.
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There is one column for each type of parameter, and one row for each event source. If the
value of any parameter for a particular event source has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

=]
1% RTXC Event Sources i

£ Name Counter(s) Accumulator
1 EVNTSRC1 <#1;COUNTERL>, <#2:Dcounterl > 488
2 EVNTSRC2 0
3 Devntsrcl 0
4 Devntsre2 <#3:Dcounter2> 20
5 <Not used>

Figure 322 - RTXC Event Sources View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the event source.
Counter(s) The counter(s) associated with this event source.
Accumulator The event source’s accumulator.

Table 25 — RTXC Event Source Parameters

EXCEPTION BACKTRACE

The RTXC Exception Backtrace view displays detailed backtrace information during an
exception.

Each line represents an exception that is either executing, or was preempted by the item
above it. The topmost line shows the active component, which preempted the component
listed on the second line, which in turn preempted the third, and so on.

2 RTXC Exception Backtrace 52

#  Name PC PSR RO Rl R2 R3 R12 R14 (LR)
3 THMRIISR 0:013d04 <stremp>  0x2100020b  0x0801774c  0x08017da8  0x00000004 000000001  Oxccccccdd 00801007
0 Kernel 0x8007bde <_ks2+18>  0x61000000  0x20002520  0x00000066  0x00000007 (00000066  Oxccccccdd  0x08007h31
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Figure 323 - RTXC Exception Backtrace View

The available parameters are described in the table below:

Name Description
# The exception id. A zero represents the Kernel.
Name The name of the exception.
Registers The saved register context for the exception (in
hexadecimal).
Table 26 — RTXC Exception Backtrace Parameters
The RTXC Exceptions view displays one line entry for each exception in the application.
i
*# RTHC Exceptions 52
&+ MName Wector Level Old handler
1 SYSTICK 15 5 0x00000000
2 UART3ISR 55 2 0x00000000
3 TMRIISR 41 2 Dx00000000
4 TMRZISR 44 3 0x00000000
5 TMR3ISR 45 4 000000000
B TMR4ISR 46 4 0x00000000
7 Dexcptnl 100 1  D0x00000000
8 Dexcptn2 101 2 (0x00000000
9 «Mot used>

Figure 324 - RTXC Exceptions View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the exception.
Vector The vector number.

Level The interrupt level.

Old Handler Previous handler address.
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Table 27 — RTXC Exception Parameters

MAILBOXES

The RTXC Mailboxes view displays detailed information regarding all available mailboxes
in the target system. The view is updated automatically each time the target execution is
suspended.

There is one column for each type of mailbox parameter, and one row for each mailbox. If
the value of any parameter for a particular mailbox has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

=]
1% RTXC Mailboxes i3
3 Name Wait Order Current Usage Waiter(s)
1 SMBOXL Priority 0 0
2 Dmbaoxd Priority 0 3 «#0:Dtask5~>4980 ticks<#3:Decounter2>
3 Dmbox2 Priority 0 0
4 <Not used>
Figure 325 - RTXC Mailboxes View
The available parameters are described in the table below:
Name Description
# The object id.
Name The name assigned to the mailbox.
Wait order The mailbox’s wait order that can be either Priority or
FIFO.
Current The current number of messages in the mailbox.
Usage The total number of messages that have been placed in

the mailbox. Mailbox statistics must be enabled for
displaying this information.

Waiter(s) The task that is waiting on the mailbox, if any. Only the
first 5 tasks are shown.

Table 28 — RTXC Mailbox Parameters
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MUTEXES

The RTXC Mutexes view displays detailed information regarding all available mutexes in
the target system. The view is updated automatically each time the target execution is

suspended.

There is one column for each type of mutex parameter, and one row for each mutex. If the
value of any parameter for a particular mutex has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

2 RTAC Mutexes i3

#  Mame
COMAIMTX
COMNAOMTX
ALLOCMTX
Dmubd
Dmub2
<Mot used>

[ SR

Wait Order  Inversion Cwner

<#LHQMONTASK>

Nest Level Usage Conflicts Waiter(s)
0 0 0
0 45 0
0 0 0
3 4 1 <#12:Dtask8>7980 ticks=#3:Dcounter2>
0 0 0

Figure 326 - RTXC Mutexes View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the mutex.

Wait order The mutex’s wait order that can be either Priority or FIFO.

Inversion Shows whether or not priority inversion is enabled for the
mutex.

Owner The task currently owning the mutex.

Nest level The nest level.

Usage The total number of releases performed on the mutex.
Mutex statistics must be enabled for displaying this
information.

Conflicts The number of contentions that have occurred. Mutex
statistics must be enabled for displaying this information.

Waiter(s) The task(s) that is waiting on the mutex, if any. Only the

first 5 tasks are shown.
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Table 29 — RTXC Mutex Parameters

PARTITIONS

The RTXC Partitions view displays detailed information regarding all available partitions in
the target system. The view is updated automatically each time the target execution is
suspended.

There is one column for each type of parameter, and one row for each partition. If the
value of any parameter for a particular partition has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

=]
2 RTXC Partitions &2
£ MName Wait Order Available Total BSize Usage Worst  Waiter(s)
1 SPART1 Priority 2 2 16 a 2
2 Dpartl Priority 1] 2 g 1 0 <#8:Dtask4>3080 ticks<#3:Dcounter2>
3 Dpart2 FIFO 4 4 12 0 4
4 <Not used>
Figure 327 - RTXC Partitions View
The available parameters are described in the table below:
Name Description
# The object id.
Name The name assigned to the partition.
Wait order The partition’s wait order that can be either Priority or
FIFO.
Available The current number of available blocks in the partition.
Total The total number of blocks in the partition.
BSize The size of each block in the partition.
Usage The usage count for the partition. Partition statistics must
be enabled for displaying this information.
Worst The low watermark for the available blocks in the

partition. Partition statistics must be enabled for

354 |Page



RTOS-Aware Debugging

Name Description
displaying this information.

Waiter(s) The task(s) currently waiting on the partition, if any. Only
the first 5 tasks are shown.

Table 30 — RTXC Partition Parameters

PIPES

The RTXC Pipes view displays detailed information regarding all available pipes in the
target system. The view is updated automatically each time the target execution is
suspended.

There is one column for each type of pipe parameter, and one row for each pipe. If the
value of any parameter for a particular pipe has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

[ RTXC Pipes &2

2 Name Buffers Size Full  Empty  Usage  Worst
1 sPPEL 2 8 0 2 0 0
2 Dpipel 4 12 1 2 1 1
3 Dpipe2 6 g 0 6 0 0
4 <Not used>

Figure 328 - RTXC Pipes View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the pipe.
Buffers The maximum number of buffers.
Size The size of each buffer.

Full The current number of full buffers.
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Name

Empty

Usage

Worst

Description

The current number of empty buffers.

The usage count for the pipe. Pipe statistics must be
enabled for displaying this information.

The maximum full buffer count. Pipe statistics must be
enabled for displaying this information.

Table 31 — RTXC Pipe Parameters

QUEUES

The RTXC Queus view displays detailed information regarding all available queues in the
target system. The view is updated automatically each time the target execution is

suspended.

There is one column for each type of queue parameter, and one row for each queue. If the
value of any parameter for a particular queue has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

1 RTAC Queues &2

£ Name
CONAIQ
CONAOQ
Dqueuel
Dqueue
<Not used=

[CRFSAEIEN SR

Wait Order

Priority
Priority
Priority
Priority

Width

1

1
4
8

Depth  Current Usage Worst  Waiter(s)
8 0 [1} 0 <#L:ECHOTASK:
64 64 791 64
6 0 2 1 <#6:Dtask2>1980 ticks<#3:Dcounter2>
4 0 0 0

Figure 329 - RTXC Queues View

The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the queue.

Wait Order The queue’s wait order that can be either Priority or FIFO.
Width The size of each entry in the queue.
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Name Description

Depth The maximum number of entries in the queue.

Current The current number of entries in the queue.

Usage The total number of accesses to the queue. Queue

statistics must be enabled for displaying this information.

Worst The maximum numbers of entries that has been in the
queue. Queue statistics must be enabled for displaying
this information.

Waiter(s) The task(s) currently waiting on the partition, if any. Only
the first 5 tasks are shown.

Table 32 — RTXC Queue Parameters

SEMAPHORES

The RTXC Semaphores view displays detailed information regarding all available
semaphores in the target system. The view is updated automatically each time the target
execution is suspended.

There is one column for each type of semaphore parameter, and one row for each
semaphore. If the value of any parameter for a particular semaphore has changed since
the last time the debugger was suspended, the corresponding row will be highlighted in
yellow.

. =]

@ RTXC Semaphores 3

# Name ‘Wait Order Signal Type Count Usage Waiter(s)

1 CONAISEM Pricrity Single 0 0 <E2CONAITSK>

2 CONAQSEM Priority Single 0 747 <23:CONAOTSK>

E] EXAMSEMO Priority Single 0 0

4 EXAMSEM1 Pricrity Single 0 0

5 EXAMSEM2 Priority Single 0 0

6 WRITSEMA FIFO Single 0 0

7 Dsemal Priority Single 0 3 <#T:Dtask3>2980 ticks<#3:Dcounter?, <#10:Dtaskd > 5980 ticks<#3:Dc...

8 Dsema2 FIFO Multiple 0 0 <#10:Dtaskf~>5980 ticks<#3:Dcounter2>

9 TASKSEMA Pricrity Single 0 0

10  PARTSEMA Priority Single 1 0

11 MBOXSEMA Priority Single 0 0

12 MUTXSEMA Pricrity Single 1 1

13 QNESEMA Priority Single 0 0

14 QNFSEMA Priority Single 1 0

15 AESEMA Priority Single 0 0

16 AASEMA Priarity Single 0 0

17 <Mot useds

Figure 330 - RTXC Semaphores View
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The available parameters are described in the table below:

Name Description

# The object id.

Name The name assigned to the semaphore.

Wait Order The semaphore’s wait order that can be either Priority or
FIFO.

Signal Type The semaphore’s signal type. Can be either Single or
Multiple.

Count The semaphore’s current count.

Usage The semaphore’s usage count. Semaphore statistics must
be enabled for displaying this information.

Waiter(s) The task(s) currently waiting on the semaphore, if any.

Only the first 5 tasks are shown.

Table 33 — RTXC Semaphore Parameters
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EXPRESS LOGIC THREADX

The kernel awareness features for Express Logic ThreadX® real-time operating system in
Atollic TrueSTUDIO provide the developer with a detailed insight into the internal data
structures of the ThreadX kernel. During a debug session, the current state of the ThreadX
kernel and the various ThreadX kernel objects such as tasks, mailboxes, semaphores and
software timers, can be easily inspected in a set of dedicated views, in the Atollic
TrueSTUDIO Debug perspective.

REQUIREMENTS

The kernel awareness features described in this document is based on ThreadX Cortex-
M4/GNU Version G5.5.5.0.

FINDING THE VIEWS

A number of debugger views are available in the Atollic TrueSTUDIO Debug perspective
when debugging an application containing the ThreadX real-time operating system.

These views are available from the Show View toolbar dropdown list button.

+ Edit |View | Run Window Help

Open Perspective 3 e v| ﬂ M - 5
Debug = ETM/ETB +

emb0S 3

5%  eTaskSync 3

58 FreeRTOS 3

uC/OS5-M »

MQX 3

RTXC 3

ThreadX 3 ThreadX Thread List

Toppers ] ThreadX Semaphores

B swv b &8 ThreadX Mutexes

©g Breakpoints Alt+Shift+Q, B ThreadX Message Queues

El Console Alt+Shift+Q, C ThreadX Event Flags

ﬁl Debug ThreadX Timers

== Disassembly ThreadX Memory Block Pools
ECalculator ThreadX Memory Byte Pools

P B Au oL A

Figure 331 — ThreadX View Top Level Menu
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IDIO® for ARME

&

0L 888888 nmd

ETM / ETB
SWv
embO5
eTaskSync
FreeRTOS
MQx

RTXC
ThreadX
Toppers
uC/OS-II
Breakpoints
Console
Debug
Disassembly
ECalculator

Error Log

ry v v v T r vy v ¥y

BEE R R

B dkC

%~ =0O

ThreadX Thread List

ThreadX Semaphores
ThreadX Mutexes

ThreadX Message Queues
ThreadX Event Flags

ThreadX Timers

ThreadX Memaory Block Pools
ThreadX Memory Byte Pools

Figure 332 - ThreadX Show View Toolbar Button

THREAD LIST

The ThreadX Thread List view displays detailed information regarding all available threads
in the target system. The thread list is updated automatically each time the target

execution is suspended

There is one column for each type of thread parameter, and one row for each thread. If
the value of any parameter for a particular thread has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

$@ ThreadX Thread List &3

=
=)

Name
thread 0

=5 thread1
thread 2
thread 3
thread 4
thread 5
thread 6
thread 7
thread i
thread system info
Idle

Priority State

1 SUSPENDED (byte pool 0)
16 RUNNING

16 READY

8 SUSPENDED (semaphore 0)
8 SLEEP (2)

4 SUSPENDED (event flags 0)
8 SUSPENDED (mutex 0)

8 SLEEP (2)

1 COMPLETED

1 SLEEP (36)

Run Count
7
53044
53067
390
391

7

390
390

1

8

Stack Start Stack End

0x20000990 0x20000d8f
0x20000498 0x20001197
0x200011a0 0x2000159f
0x200015a8 0x200019a7
0x200019b0 0x20001daf
0x20001db8 0x200021b7
0x200021c0 0x200025bf
0x200025¢8 0x200029¢7
0x20000588 0x20000987
0x200029d0 0x20002dcf

Stack Size
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024

Stack Ptr

0x20000d00
0x20001110
0x20001510
0x20001928
0x20001d30
0x20002120
0x20002538
0x20002948
0x20000938
0x20002d30

Stack Usage
144
152
160
128
128
152
136
136
144
180

Figure 333 - ThreadX Thread List View

Please note that due to performance reasons, stack analysis (the Stack Usage column) is
disabled by default. To enable stack analysis, use the Stack analysis toggle toolbar button
in the View toolbar:

The available parameters are described in the table below:
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Name Description

N/A Indicates the currently running thread. The currently
running thread is indicated by a green arrow symbol.

Name The thread name.

Priority The thread priority.

State The state of the current thread. The name of the object
that currently suspends a thread is presented in
parenthesis. For sleeping threads, the remaining sleep
time (ticks) is presented.

Run Count The threads run counter.

Stack Start The start address of the stack area.

Stack End The end address of the stack area.

Stack Size The size of the stack area (bytes).

Stack Ptr The address of the thread stack pointer.

Stack Usage The maximum stack usage (bytes).

Table 34 — ThreadX Thread Parameters

SEMAPHORES

The ThreadX Semaphores view displays detailed information regarding all available
resource semaphores in the target system. The view is updated automatically each time
the target execution is suspended.

There is one column for each type of semaphore parameter, and one row for each
semaphore. If the value of any parameter for a particular semaphore has changed since
the last time the debugger was suspended, the corresponding row will be highlighted in

yellow.

361 | Page



RTOS-Aware Debugging

1% ThreadX Semaphores &2

Name

Count

Suspended

i semaphore 0

0

thread 3 thread 4

The available parameters are described in the table below:

Column

Name

Count

Suspended

Figure 334 - ThreadX Semaphores View

Description

The name of the semaphore.

The current semaphore count.

The threads

currently
semaphore state.

suspended because of the

Table 35 — ThreadX Semaphore Parameters

MUTEXES

The ThreadX Mutexes view displays detailed information regarding all available mutexes
in the target system. The view is updated automatically each time the target execution is

suspended.

There is one column for each type of mutex parameter, and one row for each mutex. If the
value of any parameter for a particular mutex has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

1% ThreadX Mutexes z,u

Name

mutex 0

Owner

thread 6

Owner Count

2

Suspended
thread 7

The available parameters are described in the table below:

Figure 335 - ThreadX Mutexes View

362 | Page



RTOS-Aware Debugging

Column

Name

Owner

Owner Count

Suspended

Description

The name of the mutex.
The thread that currently owns the mutex.

The mutex owner count (number of get operations
performed by the owner thread).

The threads currently suspended because of the mutex
state.

Table 36 — ThreadX Mutex Parameters

MESSAGE QUEUES

The ThreadX Message Queues view displays detailed information regarding all available
message queues in the target system. The view is updated automatically each time the

target execution is suspended.

There is one column for each type of message queue parameter, and one row for each
message queue. If the value of any parameter for a particular message queue has changed
since the last time the debugger was suspended, the corresponding row will be highlighted

in yellow.

1 ThreadX Message Queues 232

Name

queue 0

Address
0x20003a28

Capacity Used Free Message size Suspended
100 100 0 1 thread 1

Figure 336 - ThreadX Message Queues View

The available parameters are described in the table below:

Column Description

Name The name of the message queue.

Address The address of the message queue.

Capacity The maximum number of entries allowed in the queue.
Used The current number of used entries in the queue.
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Column

Free

Message size

Suspended

Description

The current number of free entries in the queue.
The size (in 32-bit words) of each message entry.

The threads currently suspended because of the message
queue state.

Table 37 — ThreadX Message Queue Parameters

EVENT FLAGS

The ThreadX Event Flags view displays detailed information regarding all available event
flag groups in the target system. The view is updated automatically each time the target

execution is suspended.

There is one column for each type of parameter, and one row for each event flag group. If
the value of any parameter for a particular event flag group has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.

2 ThreadX Event Flags 2

Name

event flags 0

Flags Suspended
00 thread 5

Figure 337 - ThreadX Event Flags View

The available parameters are described in the table below:

Column Description

Name The name of the event flag group.

Flags The current value of the event flag group.

Suspended The threads currently suspended because of the state of

the event flag group.

Table 38 — ThreadX Event Flag Parameters
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TIMERS

The ThreadX Timers view displays detailed information regarding all available software
timers in the target system. The timers view is updated automatically each time the target
execution is suspended.

There is one column for each type of timer parameter, and one row for each timer. If the
value of any parameter for a particular timer has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

]
1% ThreadX Timers £2
Name Remaining Re-init Function
MyTimer 68 100 0x8000bfd <myTimerCallback>
Figure 338 - ThreadX Timers View
The available parameters are described in the table below:
Name Description
Name The name of the software timer.
Remaining The remaining number of ticks before the timer expires.
Re-init The timer re-initialization value (ticks) after expiration.
Contains value 0 for One-Shot timers.

Functions The address and name of the function that will be called

when the timer expires.

Table 39 — ThreadX Timer Parameters

MEMORY BLOCK POOLS

The ThreadX Memory Block Pools view displays detailed information regarding all
available memory block pools in the target system. The view is updated automatically each
time the target execution is suspended.

There is one column for each type of parameter, and one row for each memory block pool.
If the value of any parameter for a particular memory block pool has changed since the
last time the debugger was suspended, the corresponding row will be highlighted in
yellow.
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B
1% ThreadX Memory Block Pools &2
Name Address Used Free Total Blocksize  Poolsize  Suspended
block pool 0 0x20002f70 0 12 12 4 100

Figure 339 - ThreadX Memory Block Pools View

The available parameters are described in the table below:

Column Description

Name The name of the block pool.

Address The block pool starting address.

Used The current number of allocated blocks.

Free The current number of free blocks.

Size The total number of blocks available.

Block size The size (bytes) of each block.

Pool size The total pool size (bytes).

Suspended The threads currently suspended because of the state of

the memory block pool.

Table 40 — ThreadX Memory Block Pool Parameters

MEMORY BYTE POOLS

The ThreadX Memory Byte Pools view displays detailed information regarding all available
memory byte pools in the target system. The view is updated automatically each time the
target execution is suspended.

There is one column for each type of parameter, and one row for each memory byte pool.
If the value of any parameter for a particular memory byte pool has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.
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3% ThreadX Memory Byte Pools &2 -
Name Address Used Free Size Fragments Suspended
byte pool 0 0x20000580 11492 72 11564 20 thread 0
Figure 340 - ThreadX Memory Byte Pools View
The available parameters are described in the table below:
Column Description
Name The name of the byte pool.
Address The byte pool starting address.
Used The current number of allocated bytes.
Free The current number of free bytes.
Size The total number of bytes available.
Fragments The number of fragments.
Suspended The threads currently suspended because of the state of

the memory byte pool.

Table 41 — ThreadX Memory Byte Pool Parameters
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TOPPERS/ASP

The kernel awareness features for TOPPERS RTOS in Atollic TrueSTUDIO provide the
developer with a detailed insight into the internal data structures of the TOPPERS kernel.
During a debug session, the current state of the TOPPERS kernel and the various TOPPERS
kernel objects such as tasks, semaphores, mailboxes, etc, can be easily inspected in a set of
dedicated views, in the Atollic TrueSTUDIO Debug perspective.

Each view for the TOPPERS RTOS contains two tabs - one tab for the hardcoded Static
Information and one tab for the Current dynamic status.

REQUIREMENTS

The kernel awareness features described in this document is based on TOPPERS/ASP
Release 1.7.0.

FINDING THE VIEWS

The views are available in the Atollic TrueSTUDIO Debug perspective when debugging an
application containing the TOPPERS real-time operating system.

They are available from the Show View toolbar dropdown list button.

Atollic TrueSTUDIO® for ARME Pro

~EH & B

B ETM/ETB ' < = 0(69= Variables 53

B swv 3

emb0S 3

eTaskSync 3

FreeRTOS 3

RTXC ,

ThreadX 3

Toppers 2 Toppers Tasks

uC/OS-0 3 Toppers Dataqueues

g Breakpoints Toppers Event Flags

E  Console Toppers Mailboxes

35 Debug Toppers Memory Pools

22 Disassembly Toppers Semaphores
ECalculator Toppers Cyclic Handlers

@] ErrorLog Toppers Alarm Handlers

3 Feervtahlec I

Figure 341 — TOPPERS Show View Toolbar Button

All displayed functions can be double-clicked and opened in the editor if the source file can
be found in a source folder located within the Toppers project.
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TASKS

The TOPPERS Tasks view displays detailed information regarding all available tasks in the
target system. The task list is updated automatically each time the target execution is
suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

By double-clicking on a task entry, the source code for the entry will be opened in the
editor if it can be found in a source folder located within the project.

By double-clicking on a Tex routine, the source code for it will be opened in the editor if it
can be found in a source folder located within the project.

STATIC INFORMATION TAB

=
8 Toppers Tasks 3
Static information - Current status
* D Autostart  Inital Pric  Entry Tex routine Entry Arg  Stack Area  Stack Size
1 Yes 3 logtask_main() <none> 0000001 020008940 1024
2 Yes 5 main_task() <none> 0:000000 0x20008d40 1024
3 Mo 7 taskl () taskl_exception() 0:000000 020009140 2048
4 MNo 7 task2() task2_exception() 0000000 0:20009940 2048
5 Mo 7 task3() task3_exception() 0000000 0:20002140 2048
[ Mo [ led_task() <nonex 0000000 0:2000a940 2048
Figure 342 — TOPPERS Tasks Static Information Tab
The available system variables are described in the table below:
Name Description
ID The Task base ID
Auto start If the Task is to auto start or not. Displays yes or No.
Initial Prio The Initial Prio for the task.
Entry Task Entry function name or address.
Tex routine Task exception function name or address.
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Name

Entry Arg

Stack Area

Stack Size

Description

Display exinf value as Hex form.
Task Stack bottom address in Hex form.

The tasks stack size in decimal form.

Table 42 — TOPPERS Tasks Static Information

CURRENT STATUS TAB

12 Toppers Tasks &7
Static information | Current status
Current Prio  Status Waiting object ~ Remainingtime  Pend Request (activ... Pend Request (wake... Enable Tex  TexPattern  Sp Remaining S...
3 Waiting Delay Tms Disable 04000000 0x20008ch4 884
5 Waiting Sleep Forever Disable 0e000000 0:200090e4 932
7 Waiting Delay 78 ms Enable 0e000000 0:200098cc 1932
7 Waiting Semaphore Forever Enable 0e000000 0:2000a0d4 1940
7 Waiting Semaphore Forever Enable 0000000 0:2000a8dc 1948
6 Waiting Delay 1ms Disable 0000000 0:2000b0cd 1924

Figure 343 — TOPPERS Tasks Current Status Tab

The available system variables are described in the table below:

Name

Description

ID

Current Prio

Status

Waiting object

Remaining time

Pending Request (active)

Pending Request (wake-up)

The Task base ID
The current Prio for the Task.

Displays Running, Dormant, Ready, Waiting, Suspended,
Waiting-Suspended or Unknown

When Status is Waiting, this column displays Delay, Sleep,
Recv DTQ, Recv PDTQ, Semaphore, EventFlag, Send DTQ,
Send PDTQ, Mailbox or Mempool

When Status is Waiting, this column displays the
remaining time waiting or Forever.

Pend or blank.

Pend or blank.
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Name Description

Enable Tex Enable, Disable or blank.

Tex Pattern Displays texptn as Hex form or blank.

Sp The Stack Pointer in hex.

Remaining Stack The calculated remaining stack as an integer.

Table 43 — TOPPERS Tasks Current Status

DATAQUEUES

The TOPPERS Dataqueues view displays detailed information regarding all available data
gueues in the target system. The list is updated automatically each time the target
execution is suspended.

There is one column for each type of data queue parameter, and one row for each data
gueue. If the value of any parameter for a particular data queue has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.

STATIC INFORMATION TAB

.'J{_‘F:) Toppers Dataqueues &2

Static information “._Current status

D
1

Send Task Queueing Order Capacity Dataqueue Area
FIFQ 16 0x2000b140

Figure 344 — TOPPERS Dataqueues Static Information Tab

The available system variables are described in the table below:

Name Description

ID The Data Queue base ID.
Send Task Queueing Order  Displays Priority or FIFO.

Capacity The data queue quantity as a decimal value.
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Name Description

Dataqueue Area The address in Hex form.

Table 44 — TOPPERS Dataqueue Static Information

CURRENT STATUS TAB

=]
1% Toppers Dataqueues 2
Static infermation | Current status
I Queuing Data Count Blocking (receive)  First Waiting Task (receive)  Blocking (send) First Waiting Task (send) Queuing Data Top
1 16 Mo Mo Oxad206941
Figure 345 — TOPPERS Dataqueues Current Status Tab
The available system variables are described in the table below:
Name Description
ID The Data Queue base ID
Queuing Data Count Displays count value in decimal form.
Blocking (receive) If there is a waiting task of this object displays Yes,

otherwise displays No.

First Waiting Task (receive) = When there is a waiting task of this object, displays 1st
waiting task ID. When there is no waiting task of this
object, displays blank space.

Blocking (send) If there is a waiting task of this object displays Yes,
otherwise displays No.

First Waiting Task (send) When there is a waiting task of this object, displays 1st
waiting task ID. When there is no waiting task of this
object, displays blank space.

Queuing Data Top When there is queuing data, display 1st queuing data
address as Hex.

Table 45 — TOPPERS Dataqueues Current Status
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EVENT FLAGS

The TOPPERS Event Flags view displays detailed information regarding all available event
flags in the target system. The list is updated automatically each time the target execution
is suspended.

There is one column for each type of event flag parameter, and one row for each event
flag. If the value of any parameter for a particular event flag has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.

STATIC INFORMATION TAB

12 Toppers Event Flags 53

Static information “._Current status
I Multi-task Wait ~ Task Queueing Order  Auto Clear Initial Pattern
1 Ne Yes 000000000

Figure 346 — TOPPERS Event Flags Static Information Tab

The available system variables are described in the table below:

Name Description

ID The Event Flag ID.

Multi-task Wait If true displays Yes, otherwise displays No.
Task Queueing Order Displays Priority or FIFO.

Auto Clear If true displays Yes, otherwise displays No.
Initial Pattern Display the iflgptn value as Hex form.

Table 46 — TOPPERS Event Flags Static Information
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CURRENT STATUS TAB

el
1% Toppers Event Flags %
Static information | Current status
ID Current Pattern Blocking First Waiting Task
1 (00000000 No
Figure 347 — TOPPERS Event Flags Current Status Tab
The available system variables are described in the table below:
Name Description
ID The Event Flag ID
Current Pattern Display flgptn value as Hex form.
Blocking If there is a waiting task of this object displays Yes,
otherwise displays No.
First Waiting Task When there is a waiting task of this object, displays 1st

waiting task ID. When there is no waiting task of this

object, displays blank space.

Table 47 — TOPPERS Event Flags Current Status

MAILBOXES

The TOPPERS Mailboxes view displays detailed information regarding all available
mailboxes in the target system. The list is updated automatically each time the target

execution is suspended.

There is one column for each type of mailbox parameter, and one row for each mailbox. If
the value of any parameter for a particular mailbox has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.
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STATIC INFORMATION TAB

i Toppers Mailboxes &3

Static information “._Current status

ID  Task Queueing Order
1 FIFO FIFO
2 FFO FIFO

Msg Queueing Crder

Max Priority of Msg

Figure 348 — TOPPERS Mailboxes Static Information Tab

The available system variables are described in the table below:

Name Description
ID The Mailbox ID.
Task Queueing Order Displays Priority or FIFO.

Message Queueing Order

Max Priority of Message

Displays Priority or FIFO.

The maximum prio value in decimal form.

Table 48 — TOPPERS Mailboxes Static Information

CURRENT STATUS TAB

e Toppers Mailboxes %

Static information | Current status

1D Blocking First Waiting Task Msg Queueing Msg Queueing Count
1 Mo Mo 0
2 Mo Mo 0

Figure 349 — TOPPERS Mailboxes Current Status Tab

The available system variables are described in the table below:
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Name

ID

Blocking

First Waiting Task

Description

The Mailbox ID

If there is a waiting task of this object displays Yes,
otherwise displays No.

When there is a waiting task of this object, displays 1st

waiting task ID. When there is no waiting task of this
object, displays blank space.

Displays No if there are no messages in this Mailbox,
otherwise displays Yes.

Msg Queueing

When there is no message in this Mailbox display 0.
Count posted message when there are messages in this
Mailbox.

Msg Queueing Count

Table 49 — TOPPERS Mailboxes Current Status

MEMORY PooOLS

The TOPPERS Memory Pools view displays detailed information regarding all available
memory pools in the target system. The list is updated automatically each time the target
execution is suspended.

There is one column for each type of memory pool parameter, and one row for each
memory pool. If the value of any parameter for a particular memory pool has changed
since the last time the debugger was suspended, the corresponding row will be highlighted
in yellow.

STATIC INFORMATION TAB

[ Toppers Memory Pools 4
Static information “_Current status
ID  Task Queueing Order

1 FIFO

Block Size
64

Bleck Count
16

Figure 350 — TOPPERS Memory Pools Static Information Tab

The available system variables are described in the table below:
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Name

ID

Task Queueing Order

Block Count

Block Size

Description

The Memory Pool ID.
Displays Priority or FIFO.
Number of Blocks in this Memory Pool.

Byte size of 1-block in decimal form.

Table 50 - TOPPERS Memory Pools Static Information

CURRENT STATUS TAB

1 Toppers Memory Poals i3

Static information | Current status

1D Allocs Frees Blo
1 0 16 Mo

cking First Waiting Task

Figure 351 — TOPPERS Memory Pools Current Status Tab

The available system variables are described in the table below:

Name Description

ID The Memory Pool ID

Allocs Number of allocated blocks in decimal form.
Frees Number of free blocks in decimal form.

Blocking Display Yes if there is a waiting task of this object,

First Waiting Task

otherwise displays No.

Display 1st waiting task ID when there is a waiting task
of this object.

Table 51— TOPPERS Memory Pools Current Status
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CycLiCc HANDLERS

The TOPPERS Cyclic Handlers view displays detailed information regarding all available
cyclic handlers in the target system. The list is updated automatically each time the target
execution is suspended.

There is one column for each type of cyclic handler parameter, and one row for each cyclic
handler. If the value of any parameter for a particular cyclic handler has changed since the
last time the debugger was suspended, the corresponding row will be highlighted in
yellow.

By double-clicking on a handler, the source code for the handler will be opened in the
editor if it can be found in a source folder located within the project.

STATIC INFORMATION TAB

il
12 Toppers Cyclic Handlers &2
Static information . Current status
ID  Auto Startup  Cyclic Handler entry  Handler entry arg Cyclic interval  Phase time
1 Mo usersw_cychdr(} 0:00000000 10 0
Figure 352 — TOPPERS Cyclic Handlers Static Information Tab
The available system variables are described in the table below:
Name Description
ID The Cyclic Handler ID.
Auto Startup Displays Yes if the Cyclic Handler is set to staring
automatically, otherwise No.
Cyclic Handler Entry Cyclic Handler Entry function name or address in
hexadecimal form.
Handler Entry Argument The handler argument value in hex form.
Cyclic Interval The Cyclic interval in ms.
Phase Time The Phase interval in ms.
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Table 52 - TOPPERS Cyclic Handlers Static Information

CURRENT STATUS TAB

=)
1 Toppers Cyclic Handlers &2
Static information | Current status
D Starting  Rest time until cyclic event
1 Yes 10
Figure 353 — TOPPERS Cyclic Handlers Current Status Tab
The available system variables are described in the table below:

Name Description

ID The Cyclic Handler ID

Starting If the Cyclic Handler is starting Yes is displayed,

otherwise No.

Rest time until cyclic event  Display Remaining time as ms in decimal form when
Cyclic event is started.

Table 53 — TOPPERS Cyclic Handlers Current Status

ALARM HANDLERS

The TOPPERS Alarm Handlers view displays detailed information regarding all available
alarm handlers in the target system. The list is updated automatically each time the target
execution is suspended.

There is one column for each type of alarm handler parameter, and one row for each
alarm handler. If the value of any parameter for a particular alarm handler has changed
since the last time the debugger was suspended, the corresponding row will be highlighted
in yellow.

By double-clicking on a handler, the source code for the handler will be opened in the
editor if it can be found in a source folder located within the project.
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STATIC INFORMATION TAB

1% Toppers Alarm Handlers i

Static information . Current status

I Alarm Handler entry  Handler entry arg

1 usersw_almhdr() 000000000

Figure 354 — TOPPERS Alarm Handlers Static Information Tab

The available system variables are described in the table below:

Name

Description

ID

Alarm Handler Entry

Handler Entry Argument

The Alarm Handler ID.

Alarm Handler Entry function name or address in
hexadecimal form.

The handler argument value in hex form.

Table 54 — TOPPERS Alarm Handlers Static Information

CURRENT STATUS TAB

1 Toppers Alarm Handlers 3

Static information | Current status

D Starting Rest time until alarm

1 Yes 4637

Figure 355 — TOPPERS Alarm Handlers Current Status Tab

The available system variables are described in the table below:

Name

ID

Starting

Description

The Alarm Handler ID

If the Alarm Handler is starting Yes is displayed,
otherwise No.
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Name Description

Rest time until alarm Display Remaining time as ms in decimal form when
Alarm is started.

Table 55 - TOPPERS Alarm Handlers Current Status Information

PRIORITIZED DATAQUEUES

The TOPPERS Prioritized Dataqueues view displays detailed information regarding all
available prioritized data queues in the target system. The list is updated automatically
each time the target execution is suspended.

There is one column for each type of prioritized data queue parameter, and one row for
each prioritized data queue. If the value of any parameter for a particular prioritized data
gueue has changed since the last time the debugger was suspended, the corresponding
row will be highlighted in yellow.

STATIC INFORMATION TAB

&2 Toppers Prioritized Dataqueues 3 = B

Static information Current status

Id  Send Task Queueing Order | Capacity Max Data Pricrity

FIFO 4 16
FIFO a 14
FIFO 8 16

Figure 356 — TOPPERS Prioritized Dataqueues Static Information Tab

The available system variables are described in the table below:

Name Description

ID The prioritized data queue base ID.
Send Task Queueing Order  Displays Priority or FIFO.

Capacity The prioritized data queue quantity as a decimal value.
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Name Description

Max Data Priority Max priority of prioritized-Data.

Table 56 — TOPPERS Prioritized Dataqueue Static Information

CURRENT STATUS TAB

Toppers Prioritized Dataqueues 23

Static information | Current status

Queuing Data Count Blocking (receive)  First Waiting Task (receive)  Blocking (send) First Waiting Task (send)  Queuing Data Top

1] Mo Mo
0 Mo Mo
3 0 Mo Mo

Figure 357 — TOPPERS Prioritized Dataqueues Current Status Tab

The available system variables are described in the table below:

Name Description

ID The Data Queue base ID

Queuing Data Count Displays count value in decimal form.

Blocking (receive) If there is a waiting task of this object displays Yes,

otherwise displays No.

First Waiting Task (receive) When there is a waiting task of this object, displays 1st
waiting task ID. When there is no waiting task of this
object, displays blank space.

Blocking (send) If there is a waiting task of this object displays Yes,
otherwise displays No.

First Waiting Task (send) When there is a waiting task of this object, displays 1st
waiting task ID. When there is no waiting task of this
object, displays blank space.

Queuing Data Top When there is queuing data, display 1st queuing data
address as Hex.

Table 57 — TOPPERS Prioritized Dataqueues Current Status Information

382 | Page



RTOS-Aware Debugging

SYSTEM STATUS

The TOPPERS System Status view displays detailed information regarding the system.

There is two columns with status values. If one value has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.

Toppers System Status 53 = O

Cpu Lock Task Dispatch
Unlock Enable

Figure 358 — TOPPERS System Status View

The available system values are described in the table below:

Name Description
Cpu Lock CPU lock flag
Task Dispatch Enable flag of dispatching task

Table 58 — TOPPERS System Status Information

INTERRUPT LINE CONFIGURATION

The TOPPERS Interrupt Line Config view displays detailed information regarding all
available Interrupts in the target system.

There is one column for each type of interrupt parameter, and one row for each interrupt.

The SWV Exception view is recommended for more information about each interrupt. See
Page 298 - Exception Tracing.
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1 Toppers Interrupt Line Config; &1 = 0

Interrupt Mo Enable INT at startup  Trigger Pricrity

15 Enable Level -6
96 Enable Level -4

Figure 359 — TOPPERS Interrupt Line Config View

The available system variables are described in the table below:

Name Description

Interrupt No The Interrupt Line number
Enable INT at startup Displays Enable or Disable
Trigger Displays Edge or Level
Priority Priority of Interrupt

Table 59 — TOPPERS Interrupt Line Config Information

INTERRUPT HANDLER STATIC INFORMATION

The TOPPERS Interrupt Handler Static Info view displays detailed information regarding all
available Interrupts in the target system

There is one column for each type of interrupt parameter, and one row for each interrupt.

The SWV Exception view is recommended for more information about each interrupt. See
Page 298 - Exception Tracing.

By double-clicking on an interrupt handler, the source code for it will be opened in the
editor if it can be found in a source folder located within the project.
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(8 Toppers Interrupt Handler Static Info 532 = O

Interrupt Handler Mo Outside Kernel  Interrupt Handler Entry

‘15 Kernel target_timer_handler()
96 Kernel _kernel_inthdr_96()

Figure 360 — TOPPERS Interrupt Handler Static Info View

The available system variables are described in the table below:

Name Description

Interrupt Handler No The Interrupt Line number
Outside Kernel Displays Outside or Kernel
Priority Handler entry address

Table 60 — TOPPERS Interrupt Handlers Static Information

CPU EXCEPTION HANDLER STATIC INFORMATION

The TOPPERS Exception Handler Static Info view displays detailed information regarding
all available CPU exception in the target system

There is one column for each type of exception parameter, and one row for each
exception.

By double-clicking on an Exception handler, the source code for it will be opened in the
editor if it can be found in a source folder located within the project.

1® Toppers Exception Handler Static Info! 52 = g

Exception Handler ...  Exception Handler Entry

[ cpuexc_handler()

Figure 361 — TOPPERS Exception Handler Static Info View

The available system variables are described in the table below:
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Name Description
Exception Handler No CPU Exception Handler No.
Execption Handler Entry Handler entry address

Table 61 — TOPPERS Interrupt Handlers Static Information
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Micrium pC/OS-III

The kernel awareness features for Micrium pC/OS-1II™ in Atollic TrueSTUDIO provide the
developer with a detailed insight into the internal data structures of the uC/OS-Ill kernel.
During a debug session, the current state of the uC/OS-1ll kernel and the various uC/0S-ll|
kernel objects such as tasks, memory partitions, message queues, semaphores and
software timers, can be easily inspected in a set of dedicated views, in the Atollic
TrueSTUDIO Debug perspective.

REQUIREMENTS

The kernel awareness features described in this document is based on pC/0S-IIl V3.02.00.

Please note that the level of information available in the different views in
= Atollic TrueSTUDIO depends on the configuration of the uC/OS-IIl RTOS. If
some feature is not enabled, the views presented in this document may
contain columns presenting information such as “N/A” (Not Applicable) or “0”
instead of expected values when debugging the target system. The Micripm
UC/OS-lIl Users Guide contains information on how different features can be

enabled in the operating system.

E.g. Enable statistics task in os_cfg.h:
#define OS_CFG_STAT_TASK_EN 1u

FINDING THE VIEWS

A number of debugger views are available in the Atollic TrueSTUDIO Debug perspective
when debugging an application containing the uC/0S-Ill real-time operating system.

These views are available from the Show View toolbar dropdown list button.
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E Debug - stm3210C-eval-uCOS-II/APP/app.c - Atollic TrueSTUDIO® for ARM® Pro
File Edit |View| Run Window Help

Open Perspective 4

%5 Debug| 88 embOS D WS [ m %
4 2] stmi & FreeRTOS v
2 < @ uC/OSII Y| & uC/OS-II Task List
i & ThreadX v | &8 uC/OS-I Semaphores
% Breakpoints Alt+Shift+Q, B &% uC/OS-II Mutexes
5 | B Console Alt+Shift+Q, C | &2 uC/OS-I Message Queues
b? 9 Debug &2 uC/OS-T Event Flags
ek Disassembly &2 uC/OS-II Timers
ECalculator & uC/0S-II Memory Partitions
@ FExecutables &2 uC/OS-M System Information
&’ I

Fynressinns
Figure 362 - View Top Level Menu

< - Atollic TrueSTUDIO® for ARM® Pro

TH-®E>
7 & embos 'Fe.@:,nb LYE-RE
7 8 FreeRTOS v I
&2 uC/0S-I v | & uC/OS-II Task List
| 8 ThreadX » |88 uC/OS-TI Semaphores
’l og Breakpoints &2 uC/OS-II Mutexes
E Console &2 uC/OS-II Message Queues
%% Debug &2 uC/OS-I Event Flags
= Disassembly &2 uC/OS-MI Timers
ECalculator &2 uC/OS-I Memory Partitions
@ Executables &2 uC/OS-II System Information
&1 Expressions I

Figure 363 - Show View Toolbar Button

SYSTEM INFORMATION

The uC/0S-1ll System Information view displays a number of system variables available in
the uC/OS-lIl kernel, such as state, version, CPU usage, different counter information, etc.
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i wC/OS-M System Information &3
MName YValue
uC/O5-0 State uC/05-10 Running
uC/O5-10 Version 30200
CPU Usage 3%
Idle Task Counter 126957
Statistic Task Counter 23458
Tick Task Counter 2914
Timeer Task Counter 2
Context Switches 6013
Interrupt Mesting Counter o
Maxirmum Interrupt Disable Time 1228 psS
Scheduler Lock Mesting Counter i
Maximum Scheduler Lock Time 71145

Figure 364 - uC/OS-1Il System Information View

The available system variables are described in the table below:

Name

Description

UC/O0S-11l State

UC/0S-11l Version

CPU Usage

Idle Task Counter

Statistic Task Counter

Tick Task Counter

Timer Task Counter

Context Switches

Interrupt Nesting Counter

Max Interrupt Disable Time

The current status of pC/OS-Ill.

The version of the RTOS.

The actual CPU usage of all tasks.

The idle task counter.

The statistic task counter.

The tick task counter.

The timer task counter.

The total number of context switches.

The interrupt nesting level counter.

The maximum interrupt disabled time (us).
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Name

Description

Scheduler Lock Nesting Counter

Max Scheduler Lock Time

The counter for the nesting level of the scheduler
lock.

The maximum amount of time the scheduler was
locked irrespective of which task did the locking

Table 62 — uC/0S-1Il System Variables

TASK LIST

The puC/OS-11l Task List view displays detailed information regarding all available tasks in
the target system. The task list is updated automatically each time the target execution is

suspended.

There is one column for each type of task parameter, and one row for each task. If the
value of any parameter for a particular task has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

e
TR wCi05-B Tk Link )
hem  Mame Prio  State Pend Cn Ticks Rem CPULzage  CoxSwCtr 10T ar Stack Info SteckUsage  TmkQueue  Task Queue Sent Times  Task Sem Cir Tatk Semn Signal Temes

8 Consumes Task 5 Pendimg Mevcage Queue (queuel) (] b i &6 ob Oy3iE bk L) 0,00 & LTS
w1 Producer Task E Ready a % 2 443 09 (TSR 0.0% o LT ] o000

Z  lpTak 4 Pending Event Flag Group {fag groupl} Q 0% L S5 e 0RELE Do L) 000 ) onan

3 HpTask 3 Delayed L] 0% n 555 on oavELE s o000 a.0/00 {1 o000

4 e Taik S 7 Belayed H L ] 463 T8 Lo vl p B L Q00D o Ll

5 uCAO5-EE Timer Task 6 Pending Task Semaphore (Task Semi L] % L] 02 04 5375118 L% o [-Fil-Ti) o MINL0

& uCH05-E Sa Tank & Delasyed il 0% (] 4857 o8 azans NA% oo 0,m0 o aan

T uCiDS-H Tick Tk 5 . Pendng Task Semaphced (Task Sem) ] % “ 113 0 LTt 3516% o 000 o TO8LTIET

8 uCrO5-Hidle Tack T Ready L] % M 545 o8 MM 1815% ana a0,n o LI

Figure 365 - uC/OS-Ill Task List View

The available parameters are described in the table below:

Name

Description

N/A

Name

Prio

State

Pend On

Indicates the currently running task. The currently running
task is indicated by a green arrow symbol.

The task name.
The task priority. Low number indicates high priority.
The current state of the task.

The type of the object the task is waiting on and in
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Name

Ticks Rem

CPU Usage

CtxSwCtr

IDT
(Interrupt Disable Time)

SLT
(Scheduler Lock Time)

Stack Info

Stack Usage

Task Queue

Task Queue Sent Times

Task Sem Ctr

Task Sem Signal Times

Description
parenthesis the name of the actual object.

The amount of time (ticks) remaining for a delayed task to
become ready-to-run or for a pending task to timeout

The task CPU usage.
The number of times the task has executed (switched in).

The maximum amount of time (us) interrupts has been
disabled by the task.

The maximum amount of time (us) the scheduler has been
locked by the task.

The stack information: Used/Free/Size, expressed in
number of stack entries.

The stack usage.
Task queue information: Current/Maximum/Size.

Task queue sent times: Latest/Maximum.
The amount of time (us) it took for a message to be sent
and actually read by the task.

The number of times the task has been signaled while the
task was not able to run.

Task semaphore signal times: Latest/Maximum.
The amount of time (us) it took for the task to execute
after the semaphore was signaled.

Table 63 — uC/0S-lIl Task Parameters

SEMAPHORES

The pC/0S-11l Semaphores view displays detailed information regarding all available
resource semaphores in the target system. The view is updated automatically each time
the target execution is suspended.

There is one column for each type of semaphore parameter, and one row for each
semaphore. If the value of any parameter for a particular semaphore has changed since
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the last time the debugger was suspended, the corresponding row will be highlighted in
yellow.

& uC/05-0 Semapheres [
ftem  Mame Counter Tirne Stamp Pend List Entries  Pend List
0 Senial Lock 1 00 0
1 Senial R Wait ] 00 (1]
2 Senal Tx Wait ] 00 0
3 semaphorel 0 00 1]
Figure 366 - uC/OS-Ill Semaphores View
The available parameters are described in the table below:
Column Description
Item The semaphore item counter.
Name The name of the semaphore.
Counter The current semaphore count.
Time Stamp The semaphore last signal time (us).
Pend List Entries The number of tasks pending on the semaphore.
Pend List List of tasks pending on the semaphore. Highest priority

tasks are sorted first in the list.

Table 64 — uC/0OS-Ill Semaphore Parameters

MUTEXES

The uC/0S-1Il Mutexes view displays detailed information regarding all available mutexes
in the target system. The view is updated automatically each time the target execution is
suspended.

There is one column for each type of mutex parameter, and one row for each mutex. If the
value of any parameter for a particular mutex has changed since the last time the
debugger was suspended, the corresponding row will be highlighted in yellow.
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<]
IR uC/O5-1 Mutexes
i Item  Mame Owner COwner Org Prio  Owner Nest Ctr Time Stamp Pend List Entries  Pend List
[0 muted Hp Task 3 1 313273601 1 Lp Task
|
Figure 367 - uC/OS-Ill Mutexes View
The available parameters are described in the table below:
Column Description
Item The mutex item counter.
Name The name of the mutex.
Owner The name of the task that currently owns the mutex.
Owner Org Prio The owning task original priority (task priority may have
been raised due to priority inheritance).
Owner Nest Ctr The owning task nesting counter. Number of times the
owning task acquired the mutex.
Time Stamp Latest release time (us).
Pend List Entries Number of tasks pending on the mutex.
Pend List List of tasks pending on the semaphore. Highest priority

tasks are sorted first in list.

Table 65 — uC/OS-Ill Mutexes Parameters

MESSAGE QUEUES

The uC/0S-1ll Message Queues view displays detailed information regarding all available
message queues in the target system. The view is updated automatically each time the
target execution is suspended.

There is one column for each type of message queue parameter, and one row for each
message queue. If the value of any parameter for a particular message queue has changed
since the last time the debugger was suspended, the corresponding row will be highlighted
in yellow.
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8,56405.0 Messoae Quenes
Item  MName

1] queuel

..................................................................................

Max entries Pend List Entries  Pend List ‘

a 1 Consumer Task ‘

Figure 368 - nC/OS-1Il Message Queues View

The available parameters are described in the table below:

Column Description

Item The message queue item counter.

Name The name of the message queue.

Size The maximum number of entries allowed in the queue.
Entries The current number of entries in the queue.

Max entries The peak number of entries in the queue.

Pend List Entries

Pend List

The number of tasks pending on the queue.

List of tasks pending on the queue. Highest priority tasks
are sorted first in list.

Table 66 — uC/OS-Ill Message Queue Parameters

EVENT FLAGS

The nuC/OS-11l Event Flags view displays detailed information regarding all available event
flag groups in the target system. The view is updated automatically each time the target
execution is suspended.

There is one column for each type of parameter, and one row for each event flag group. If
the value of any parameter for a particular event flag group has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.

i e

1 uC/05-1 Event Flags

E erm  Name
| L] flag groupl

Time Stamp Pend List Entries  Pend List

o 00 2 Hp Tazk, Lp Tazk
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Figure 369 - uC/OS-Ill Event Flags View

The available parameters are described in the table below:

Column Description

Item The event flag group item counter.

Name The name of the event flag group.

Flags The current value of the event flag group.
Time Stamp The last time the group was posted to.

Pend List Entries The number of tasks pending on the event flag group.

Pend List List of tasks pending on the event flag group. Highest

priority tasks are sorted first in list.

Table 67 — uC/OS-Ill Event Flag Parameters

TIMERS

The uC/OS-IIl Timers view displays detailed information regarding all available software
timers in the target system. The timers view is updated automatically each time the target
execution is suspended.

There is one column for each type of timer parameter, and one row for each timer. If the
value of any parameter for a particular timer has changed since the last time the debugger
was suspended, the corresponding row will be highlighted in yellow.

&2 wCrOs Tamery. 1}

| Bem Mame

£ timeid
1 nminil

T:\-pg

One-Shat
Penadic

State Kladch Rernsmn Drefary Femod Calfomric

Running 1 e Hy o
Bursning 13 =] o 13

QuED0T e « bemeerd Callbacks
ST el 4 tetregrl CallEak =

Figure 370 - uC/OS-Ill Timers View

The available parameters are described in the table below:

Name Description

Item The timer item counter.
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Name Description

Name The name of the software timer.

Type The type of the timer.

State The state of the timer.

Match The time when the timer expires.

Remain The time remaining before the timer expires.

Delay The expiration time for one-shot timers and initial delay

for periodic timers.

Period The timer period (for periodic timers).
Callback The address and name of function to call when the timer
expires.

Table 68 — uC/OS-Ill Timer Parameters

MEMORY PARTITIONS

The uC/0S-1ll Memory Partitions view displays detailed information regarding all available
memory partitions in the target system. The view is updated automatically each time the
target execution is suspended.

There is one column for each type of parameter, and one row for each memory partition.
If the value of any parameter for a particular memory partition has changed since the last
time the debugger was suspended, the corresponding row will be highlighted in yellow.

B

& uC/O5-I0 Memary Partitions 57
; Item  Mame Total Free Block Size
[ 0 Mem Part1 12 12 100

Figure 371 - uC/OS-Ill Memory Partitions View
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The available parameters are described in the table below:

Column Description

Item The memory partition item counter.

Name The name of the memory partition.

Total The number of memory blocks available from the
partition.

Free The number of free memory blocks available from the
partition.

Block size The size of each memory blocks in the partition.

Table 69 — uC/OS-1Il Memory Partitions Parameters
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Section 9. SOURCE CODE REVIEW

This section provides information on how to perform source code reviews and hold code
review meetings with Atollic TrueSTUDIO for STM32.

This section covers information on the following topics:
e Introduction to source code reviews and code review meetings
e The Review perspective and related views
e Creating and configuring reviews sessions
e Performing a 3-step source code review

e Additional reading and available templates and appendices
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INTRODUCTION TO CODE REVIEWS

Atollic TrueSTUDIO for STM32 has integrated tool support for performing source code
reviews and code review meetings. Code review is one of the most cost-effective ways of
improving software quality. In order to learn more about code reviews, please visit the
white paper section on the Atollic website and read our white paper on source code
review. The tool support can be deployed in any project size, ranging from one to several
developers. In this chapter, the project is assumed to contain more than one team
member.

In order to put the concepts and terminology used in Atollic TrueSTUDIO into context, the
two flow charts below are provided.

The first flow chart shows a commonly deployed software review workflow. The second
flowchart shows the individual source code review steps available in Atollic TrueSTUDIO.
The dashed lines between the two flow charts, map the steps of one flow chart to the
corresponding steps in the other.

>>>>> FOIlOW-up
Create review J Individual Group J Rework M rolow-up
phase 1 phase phase

Figure 372 — Atollic TrueSTUDIO Support for the Code Review Workflow
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Process step

Traditional content

Tool support in Atollic TrueSTUDIO

Planning /
Create review

The review is planned by the
moderator. A review topic is
determined and the work product
is outlined.

Create the review, choose authors, work
product and configure problem types,
resolution types, severity levels, etc.

Overview /
Individual or
Group phase

Preparation /
Individual
phase

Review
meeting /
Group phase

The author describes the
background of the work product
and the reviewers are educated
regarding the work product at
hand.

Each reviewer examines the work
product to identify possible
defects.

During this meeting the chairman
goes through the work product,
part by part, and the reviewers
point out the defects found for
each part.

Once a review is created, a start-up meeting
may be held where the author and the
reviewers go through the work product in
order to get an overview.

Each reviewer examines the work product

to identify possible defects.

The accumulated defects found by the
group of reviewers are discussed.

The author makes changes to the
work product according to the

The author makes changes to the work

Rework . . . product according to the action plans from
action plans from the inspection . .
. the review meeting.
meeting.
The changes made by the author
Follow-up are checked to make sure

everything is correct.

Table 70 — Atollic TrueSTUDIO Support for the Code Review Workflow
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PLANNING A REVIEW — REVIEW ID
CREATION

A pre-requisite that is necessary in order to efficiently deploy code reviews within your
project team is the access to a shared Atollic TrueSTUDIO project, either using a version
control system, which is recommended, or using a network drive. All review comments are
saved as XML formatted files in a selectable folder within the Atollic TrueSTUDIO project.

The comments may thus be shared between reviewers using a commonly accessed version
control system. This is a big advantage, as no server-side database needs to be installed,
configured and administered to perform code reviews. The normal version control system,
such as GIT or Subversion, is used for team collaboration.

In order to perform a code review the first step is to create a review ID for this specific
code review session. Creating a review ID is typically done by a moderator, which may be a
team leader or an employee from the quality assurance department. This is a simple
operation where the user is prompted to configure the following options:

e Review ID (= name) and description

e  Review comment classification types
e Review comment severities

e Review comment resolution decisions
e Review comment statuses

e  Work product content

e Authors/Reviewers for the review

The steps to create a specific code review session can be severely simplified by taking the
time to create a project, or company standard, review template. All future reviews that are
created later can then be based on this review template. The moderator will thus only be
required to configure most of the above options once for each TrueSTUDIO workspace.
This is described in next chapter.

Review comments are stored as XML formatted files in a selectable folder within the
TrueSTUDIO project; one file for each reviewer. The overall review settings are saved as a
hidden XML formatted file in the project root folder in the workspace.

A review ID is tightly connected to inspection of resources (files) for one TrueSTUDIO
project. A review ID should preferably not contain any whitespaces as it will be part of the
review storage file name.
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CREATING A REVIEW ID

In order to create a review ID the user must access the properties for the Atollic
TrueSTUDIO project that is containing the desired work product. This is done by
performing the following steps:

1. select the project in Project Explorer view.

2. Click on the Build Settings toolbar button or right-click on the project in
the Project Explorer view and click Properties.

1 [Eroject] Window Help

Open Project

Close Project

Build All

=

Build Project
Rebuild Project
Clean Project
Build Settings...

PPPIP A

Properties

Manage Build Configurations...

T FHT

Ctrl+B

3. Select the Review node

Figure 373 — Project Properties Menu Selection

% Properties for Joystick

S [ |

type filter text

» Resource
Builders

. C/C++ Build

» C/C++ General
Project References
Review

> Run/Debug Settings

» Task Repository

- Testing
WikiText

Review

Review ID

Milestone3_review_meeting
Milestoned_team_meeting

Description

Date

=

Review of work product as specified for Milestone3 ]
2013-05-...

Review of work product as specifi..

Milestonel_team_meeting Review of work product as specifi..  2013-05-...
Test document review meeting  Review of test specifications 2013-05-...
DEFAULT Default configuration 1970-01-...

0K l [ Cancel

Figure 374 - GUI for Creating and Managing Code Reviews

4. The user may choose to add a New, or Edit or Remove an existing, review
in the dialog box.

5. Click New to add a new Review ID.
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i
Review ID Creation for Joystick project

SETSC)
Specify Review ID and its description '_ 3

Naming the Review ID should be compatible to the file name.

Review ID: Milestoned_review_meeting
Description: Review of USB-stack as specified in M54
@ < Back Net> || Enish || cancel
h

Figure 375 - Dialog for Creating a New Review ID

6. Give the review a Review ID, i.e. a name. It is recommended not to use
whitespaces as this will be part of the file name. Also provide a short

description for the meeting. Click Next.

7. The next step determines the work product for the meeting. Choose which
files that will be subject to this review. Use the buttons to Add and

Remove files.
g =] P9
Review File Setting fr—
Specify the review file(s), which is to be reviewed by reviewers '_‘_,
src/calibration.c Add...
src/calibration.h
Remave
% Review File Selection [
Choose one or some review files
=] joystick.c -
2| joystick.h 1
[ Finish ] ’ Cancel

lam, |

periph_init.c

=] periph_init.h
|=| sensor.c -

oK ] ’ Cancel

Figure 376 - Dialog for Managing the Work Product of a Review

8. Create a Reviewer ID by clicking Add and entering a reviewer name
Repeat for each reviewer that will attend the meeting. The review issues

403 |Page



Revision History

collected by each reviewer will be stored in corresponding XML-formatted
files. It is recommended not to use whitespaces in the reviewer IDs.

& (== = |
Reviewer Setting
Specify set of Reviewers . '_P_:
Bar 21 A ]
Homer |E
| i
Lisa

-
%2 Add Reviewer

b5

Please type reviewer ID

Maggie

J

[ ok

Cancel

Figure 377 - Add Reviewers to the Review

9. Select an author among the reviewers. The review issues identified in the
Team Phase will be assigned to the author as default. Naturally, an explicit

assignment overrides the default.

-

g

Author Setting

Specify the author of this review session

Authaor of this review session: [Hnmer

Bart

Lisa
Maggie
Marge

Next >

=

Finish

I

Cancel

J1

]

Figure 378 - Choose Author for the Review Session

10.In this step, it is possible to configure available parameter options for the

review comments. The parameter options are:

® Review comment classification types
® Review comment severities

® Review comment resolution decisions
® Review comment statuses
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i

Item Entries Setting

Specify the item entries,

T

Severity
Resolution
Status

- =

Optimization
Usability
Clarity
Missing

Remove

m

Irrelevant
Suggestion
Other

| o

@ <Back || Net> || Finish || Cancel

Figure 379 - Review Comment Parameter Options

11.1tis possible to set a default option for each of the above review

parameters. This will be used unless an option is chosen explicitly when a
review comment is created or modified.

-

&

Default Items Setting
Specify the default items,

Type: |Unset -
Severity: |Critical -
Resclution: {Unset -|
Status Unset

Walid Fix Later
Walid Duplicate
Walid Won't Fix
Invalid Wen't Fix
Unsure Validity

@ <Back || Net> || Ensh || Cancel |

Figure 380 - Setting Default Options for Review Parameters

12.choose the folder name where review issue data will be saved within the
project. This folder will be stored in the root level of the corresponding
project. It is possible to put the review issue data in a subfolder, i.e.
“ProjectName/reviews/MileStonel 2013-01-02/” by using “/”

(forward slash). The previous example would be specified as:
“reviews/MileStonel 2013-01-02"
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Storage Setting
Specify the review data directory.

Fﬂ . E E; ™y
—

Storage directory: review

@ <Back |I Net> || Finsh || Cancel

Figure 381 - Naming the Review Issue Data Folder

13.in the final step the user can customize which information shall be shown
in the Review Table view during the three different phases; Individual,
Team, Rework. This is done by setting up filters. These filter can be toggled
on and off in the Code Review Table view during the inspection.

(@ ESE=>=)

Filters Setting
Specify the filters for each phase.

=t

\

[individual Phase -

Individual Phase

Rework Phase

["TWhere review interval is the past following day(s): 7

[¥] Where reviewer is: ’ Automatic - Vl
[T Where type is: Unset

[] Where Severity is greater than or equal to: Unset

[ Where assigned to is:

[Tl Where resolution is: Unset
[ Where status is: Open
[ Where file is:

Finish J ’ Cancel

1=
&
=
—

o

Figure 382 - Filter Settings for the Different Phases

e Individual Phase — The default filter allows the reviewers to view their
own comments only. It is recommended is to keep this filter, so that
reviewers are not biased by each other’s review comments.

e Team Phase — The default filter allows the moderator and the
reviewers to view only comments which have “Resolution: Unset”.
This means that only review comments that still require a decision are
shown.
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e Rework Phase — This phase is relevant to reviewers that have had
review issues assigned to them (typically: the author), during the Team
Phase. The default filter allows such a reviewer to view only the issues
assigned to him, or her, and in addition have “Status: Open”.

Click Finish to save all settings for the specific Review ID.

14.asa final, and very important, step, make sure to commit the review
settings file which resides in the project root folder and is called
.code_review properties to the version control system. Configuration
files are typically hidden from the rest of the project resources by using a
leading “.” (dot-character) in the filename. A file with a leading “.” in the
filename will not be shown by the Project Explorer view. In order to
commit this file the user must open the Navigator view which also shows

hidden configuration files.

TAILORING A REVIEW ID TEMPLATE

The DEFAULT review ID contains the template settings which all future reviews will be
based on. A company conducting regular code reviews can save a lot of time by making
sure that the DEFAULT Review ID correlates well to the outlined terminology used in
company process for code reviews and issue tracking. The following information is
transferred from the template to any freshly created review ID:

e  Review comment classification types
e Review comment severities

e Review comment resolution decisions
e Review comment statuses

o Default selections

e Authors for the review

e  Phase filter selections

The DEFAULT review ID template can be edited from the Review panel in the Project
Properties by selecting DEFAULT and clicking Edit...
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% Properties for Joystick

Description  Default configuration

type filter text Review - -
- Resource
Builders Review ID Description Date New...
’ EE” 2"”'" | Milestoned_review_meeting  Review of USB-stack as specified i..  2013-06-...
++ v
’ . Enera Milestone3_review_meeting Review of work product as specifi., ~ 2013-05-..,
Project References . ] i .
Review Milestoned_team_meeting Review of work product as specifi., ~ 2013-05-,., Remove
» Run/Debug Settings Milestonel _team_meeting Review of work preduct as specifi..  2013-05-..,
» Task Repository Test document review meeting  Review of test specifications 2013-05-...
b Testing DEFAULT Default configuration 1970-01-...
-
%3 Review ID Property M
4
Review ID DEFAULT oK ] ’ Cancel

Review File | Reviewer |Author I Storage | Item Entries I Default ltems | Filters |

Bart
Homer
Lisa

Marge

Add...

Remaove

QK ] [ Cancel

Figure 383 - Editing the DEFAULT Review Template

The user may also choose to remove a Review ID by clicking Remove... in the Review panel
in the Project Properties. This will remove the corresponding sections from the review
settings file and all individual reviewer files containing the individual review issue data.
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CONDUCTING A SOURCE CODE REVIEW

The source code review is conducted in a separate perspective called the Code Review
perspective. This is accessed from the Open perspective toolbar button; or from the menu
command View > Open perspective > Code Review

8ec-2-%0G
C/C++

Debug

Code Review

Static code analysis
Coverage

Unit Test

Planning

CVS Repository Exploring
SVM Repository Exploring

Git Repository Explering
&0 Team Synchronizing
Other...

Figure 384 - Code Review Selected via Open Perspective Command

The Code Review perspective contains a number of unique views and toolbar buttons.

[E] Code Review - Joystickfsrc/joystick.c - Atollic TrueSTUDIO® for ARM® Pro [E=mEE =)
File Edit View Window Help
(] 52 a4 B0-B-BE [ (45 Code Review | @ C/C++
[f Project Explorer | % Navigator &2 = O)[ [ periph_init.c joysticke &2 [ calibration.c main.c = O|[B= Outline 22 =8
| B %‘ & 8s sendCmd (Right); - -
» 2% DevicePeriphFw - a5 v EER e %|%s
4 15 Joystick 59° void HandleLeftMovement (void) U mainh
. (= settings 9 { u tickh
, = Debug 91 SendCmd (Left); : f;:"‘
P a2 char
. (= Libraries . ¥ ® Right: cha
> [ review 4= void HandleUpMovement(void) ® Up:char
P 95 { @ Down: char
g calibratien.c 96 SendCmd (Up) 5 @ Idie: char
g] calibration.h o ® fAngleZX: flost
[8) device_conth = /7 99- void HandleDownovement (void) ® fAngleZY: flot
device itc 100 { @ iBoundaryAngle: float
@ dew:.e,ll.h 101 SendCmd (Down) ; ® JoyStickivoid) : int
[g] joystick.c 102 } ® HandleRightMovement(;
oystick.h 103
Joy =1645 void SendCmd(REMOTECMD direction) @  HandleleftMovement(ve
<] main.c 105 { @  HandleUpMovement(voi
[¢] main.h 106 suitch (direction) { ® HandleDownhovement(
Lg] periph_init.c 187 case 'L’ L ®  SendCmd(REMOTECMD,
[&) periph_inith =108 STM_EVAL_LEDON(LEDS); F
09 reak;
sensor.c 10
11 STM_EVAL_LEDON(LED3);
[§) startup_deviceMd.s 1 reak:
(€] system_deviceMd.c case 'U’
[5) 'REQUIREMENTS_SPECIFICATION ¢t STM_EVAL_LEDON(LEDS); 5
[5) ITEST_SPECIFICATION o « — i ' P E—— '
@ Code Review Table 51 - = 3 7 = 0% Code Review Editar 1% | g ol =0
Joystick - Milestonel_team_meeting - Individual Phase (9 reviews) Bart : sre/joystick.c: 101
Sty | W Summany Descrption =1 Type: Clarity =] severity: [Gritical -
# Major  ProgamLogic  LEDG is part of joysti..  Extract all defines to @ board support package header file in ordle to promot.. 5 Unset
# Unset  Program Logic Write a description here UMMANE Coding Standsrds
& Major  Program Logic  REMOTECMD dataty... Are we to use this datatype? || Description: '8"19'5"“ Logic here, has it been clarified  ~
# Critical  Clarity Test this routine Estlier discovered bug here, has it been clarified whether it works now? T Uf;m“““" ?
& Minor  Coding Stand...  None C-style comm... MISRA-C:2004 violationGo through all source code for incorrect C-comme...
£ Normal  Suggestion Check Selftest routine  See if this one should be set to another more suitable mode. Missing
& Ciitical  Optimization  Datarate sufficient Need to double-check if whether this data rate is sufficient or not! ‘S"E‘M{“
47 Critical  Program Logic  Watchdog mustbe .. Remember to enable after LIS3020L init - st
< i v Individual Phasé | TeamPRase | rework Phase
s

Figure 385 - The Code Review Perspective
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The Code Review perspective has a toolbar adapted for navigation of review issues. The
toolbar has the following buttons and functionality:

Button Name Description
t;p‘h Refresh Opens/refreshes the code review session
F:-".."": Individual Phase Log into the individual phase and add code

review comments

% Team Phase Log into the Team Phase, and perform a code
review meeting

-'\:'-J:-I: Rework Phase Log into the Rework Phase, and correct the
problems assigned to you at the code review
meeting

Table 71 - Code Review Toolbar Buttons

The following views are primarily associated to the code review perspective:

e The main editor area — The editor area of the perspective is needed to review the
source code files.

e The Code Review Table view — This is the list of review issues. Different set of
issues will be listed depending on selected Phase and Reviewer.

e The Code Review Editor view — An editor showing the current issue being created
or modified. The editor view provides different toolbar buttons depending on the
current phase of the review.

% Code Review Table &3 SR = B D =
Joystick - Milestonel _team_meeting - Individual Phase (Review ID filter matched 7 of 7 reviews)
Severity Type Surmmary Description Modified
gé Major Clarity REMOTECMD datatype Are we to use this datatype? 2013-05-31
gé Critical ~ Clarity Test this routine Earlier discovered bug here, has it bee..,  2013-05-31
gﬁ Minor  Coding Standards ~ MNone C-style comment MISRA-C:2004 vielationGo through al...  2013-05-31
# Mormal Suggestion Check Selftest routine Seeif this one should be set to anoth..,  2013-05-31
Critical  Optimization Datarate sufficient MNeed to double-check if whether this ... 2013-06-03 :
& Critical Program Logic Watchdog must be off durin... Remember to enable after LIS302DL init  2013-05-31
gﬁ Minor  Clarity LI5302DL_Setup refactor Should perhaps be placed in init code...  2013-05-31

Figure 386 — The Code Review Table View

Button Name Description

(=] Go to the source code Select a file from the work product to
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Button Name Description
review

5 Edit the code review Edit the settings for this specific code
review

] Add code review issue Adds a code review issue associated to the

code line the marker currently is on

=] Delete code review Delete the currently selected code review
issue issue
}:‘, Filters... Apply the filter setup for this code review

Table 72 - Code Review Table View Toolbar Button Description

%% Code Review Editer &7 | | 4k 4 | B4 08
Bart : src/periph_init.c : 24
Type: Optimization | Severity: |Critical vl
Surmmary: Datarate sufficient
Description:  Need to double-check if whether this data rate is sufficient or not! -

Individual Phase | Team Phase | Rework Phase

Figure 387 — The Code Review Editor View

Button Name Description

| Go to the source code Select a file from the work product to
review

o Next Next review issue in the review table. Also
saves any changes made to the current
review issue.

Lr Previous Previous review issue in the review table.
Also saves any changes made to the current
review issue.

=] Save Save changes to current review issue
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Button Name Description

& Clear Clears the content of the editor

Table 73 — The Code Review Editor View Toolbar Button Description

INDIVIDUAL PHASE

In order to start working in the individual phase and add review comments, the reviewer
must use their own associated reviewer ID to log into a review session. The user does this
by clicking on the toolbar button Individual Phase in the Code Review perspective.

tick/src/periph_init.c - A

indow Help
o | ) o

Figure 388 - Individual Phase Selected in the Code Review Toolbar

The Review ID selection dialog will appear when the user clicks on either of the three code
review phase related toolbar buttons. Review ID must be chosen so that the associated
work product is shown to the reviewer. The user must also choose his or her name from
the Reviewer ID drop-down menu. This will make sure that all review issues found are
associated with the specified Reviewer ID.

a EREe)

-

Review ID Selection
Specify Project and Review ID \f
Project Mame: ’Joystir_k vl
Review ID: [EMiIestonel_team_meeting vl
Description: Review of work product as specified for Milestonel
Reviewer ID: [Bart vl
@:‘ Finish ] ’ Cancel ]

Figure 389 - Reviewer ID Selection Dialog

When a user has logged into the individual phase of a certain Review ID, it is possible for
him or her to start adding review comments. This is done by reviewing the work product.
The work product can be browsed by using the Go to the source code button in the Code
Review Table.
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4% Code Review Table &3 HrE @ =37 0

Joystick - Milestonel _team_meeting - Individual Phase (Review ID filter matched 7 of 7 reviey 1 src/calibration.h
Severity Type Summary Description 2 srcfjoystick.h
Major Program Legic REMOTECMD datatype Are we to use this datal 3 sre/main.c

&5 Critical ~ Clarity Test this routine Earlier discovered bug | 4 src:e‘calibration.c

# Minor Coding Standards ~ None C-style comment MISRA-C:2004 violation L

&5 Maormal  Suggestion Check Selftest routine See if this one should b 5 src/joystick.c

& Critical Optimization Datarate sufficient Need to double-check H=rctinanh

&‘ﬁ Critical ~ Program Logic Watchdog must be off durin.. Remember to enable al 7 src/periph_init.c

&5 Minor  Clarity LIS302DL_Setup refactor Should perhaps be plag 8 src/periph_init.h

] 1 ¥

Figure 390 - The Source Code Button & Drop-Down Menu

By selecting a file from the drop-down menu it will be opened in the Editor window of the
IDE.

To add a code review issue perform these two steps:

1. Inthe editor select a code-line with the mouse cursor, doing so the selected text will
be copied into the “description” field of the review issue.

2. Right-click on the line number and choose “Add code Review Issue...”

bl‘Egk;
case 'U":
Teoggle Breakpeint Ctrl+5Shift+B
Add Breakpoint... Ctrl+Double Click
Toggle Breakpoeint Enabled Shift+Double Click
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types 3
Go to Annotation Ctrl+1

Add Bookmark...
Add Task...
(* % Add Code Review Issue...

Figure 391 - Add Code Review lIssue...

If the user right-clicks in the editor instead of the line number, the review issue
may not be associated to the correct line number.

If no text is selected, the review issue description field will be empty.

When clicking Add Code Review Issue... the reviewer will be hyper-linked into the Code
Review Editor view where a new review issue is being created.
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% Code Review Editor 2 | | | B 4 =8
Bart : src/joystick.c : 114
Type: Pregram Legic [ Severity: [Unset V]
Summary: Unset
Critical
Description:  Write a description here ME‘EUV
Minor
Trivial

Individual Phase |Team Phase | Rework Phasel

Figure 392 — A Code Review Issue in the Review Editor View

The top of the Code Review Editor view shows information about who found the review
issue, in which file and at which code line. The user may also choose to select a code block,
right-click and then click Add Cod Review Issue... In this case the content of the code block

will be copied into the description field of the Review issue. The type and severity fields
are mandatory information for each review issue.

The type field identifies the type of review issue and the severity field defines the severity
level for the current issue.

After entering all information into the review issue being added, click the Save button in
the Code Review Editor view. Upon saving, the review issue will become visible in the

Code Review Table view. A review marker will also be added to the left margin of the main
editor window.

o {
2}

SendCmd {Down ) ;

Figure 393 - Review Marker Displayed on Editor Line 101

Go through the different files included in the work product and add review comments.
When an individual user has finished reviewing the work product, he/she must remember
to commit the . review file to the version control system. This enables other reviewers to
access the review issues by retrieving the files them from the version control system.

This path to the . review file was specified during the review configuration phase. By
default the file is saved in the review subfolder within the project folder.

TEAM PHASE

In this phase the team members gather in a code review meeting to discuss all the review
issues that were found by the individual reviewers. Before starting this phase it is
important that the review moderator assures that all reviewers have committed their
.review file, and subsequently updates his or her own local copy of each . revieuw file
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from the version control system. If this is not done properly, the issues from one, or more,
reviewers are not taken into account, and will not show up in the collaborative Code
Review Table view.

To start the team phase (code review meeting), click on the Team Phase toolbar button in
the Code Review perspective.

tick/srcfjoystick.c - Atol

ndow Help
A F] o
=3 | afla i
Figure 394 - Team Phase Toolbar Button

The Review ID Selection dialog will appear where the user is prompted to select a Project,
a Review ID and a Reviewer ID. The Reviewer ID in this phase is typically the author of the
work product under review or the moderator hosting the meeting.

All review issues collected by all reviewers are now displayed in the Code Review Table
view (provided that the review comment files have been committed to the version control
system, and have subsequently been updated to the computer being used for the code
review meeting).

Click on any review issue in the Code Review Table view and its content will be shown in
the Code Review Editor view. If an already existing review issue is modified in this phase,
make sure to click Save, Next, or Previous button to automatically save any changes. By
double-clicking on any review issue in the Code Review Table view, the associated source
code lines are also shown in the editor area of the IDE.

Review issues can also be navigated from the Code Review Editor view by using the Next
and Previous buttons. The Go to the source code button allows jumping from the Code
Review Editor view into the source code.

2% Code Review Editor 53 o | 4k | B 4 =8
Bart : LEDG iz part of joystick.h

Assigned Te: |Homer = | Reselution: |‘u‘a|id Meeds Fixing -

Annotation:  Refactor LEDx

Extract all defines to a board support package header file in orde to premote
portability.

| Individual Phase| Team Phase | Rework F'hase|
Figure 395 - Code Review Editor View Content in Team Phase
The Assigned To field contains the author’s Review ID by default, but can be changed to
the Reviewer ID of any other team reviewer. When the group has reached a decision on

how to handle the review issue at hand, the Resolution field must be changed to reflect
this decision. The Annotation field allows additional information to be added.
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By single-clicking on a review marker in the source code, the summary and description of
the review issues for the specific code line will be shown in a tooltip.

R L R

case 'L': @ JoyStick(void)

|LEDE is part of joystick.h [Bart]|EDS) 5 ® HandleRighth
Extract all defines to a board support package header file in orde
to promote portability.

|':‘ LEDG is part of joystick.h [Bart]

Figure 396 - Review Markers and Tooltip Information in the Editor

Review markers are also subject to the filter that is configured for the current phase of the
code review. For example, if the filter is set to show Resolution: Unset issues only, then
only review markers associated with such review issues will be shown.

When all review issues have been handled in the code review meeting; a reviewer has
been assigned and a resolution has been chosen for all review comments, it is important to
remember to commit the . review files to the version control system. When this is done
all reviewers are able to access the decision outcome information from the Team Phase,
and the code review can enter the Rework Phase.

REWORK PHASE

In this phase each reviewer will work on the review issues that were assigned to him/her
at the code review meeting, in order to implement the agreed resolution. Before starting
this phase it is important that the each reviewer updates the folder containing the
.review files from the version control system. If this is not done, the reviewer will not be
able to access any assigned-to or resolution information from the code review meeting.

To start this phase click on the Rework Phase toolbar button in the Code Review
perspective.

tick/srcfjoystick.c - Atol

indow Help
o | o o

Figure 397 - Team Phase Toolbar Button

The Review ID Selection dialog will appear where the user is prompted to select a Project
a Review ID and a Reviewer ID.

In the Code Review Table view, the user will only see the review issues that were assigned
to the reviewer that was selected in the Review ID Selection dialog when entering this
phase. The purpose of this phase is that each reviewer addresses the review issues that
were assigned to him/her respectively.

416 |Page



Revision History

The Code Review Editor view will now contain the fields Status, Resolution and Revision.
The Status field allows the status of each review issue to be changed. The resolution fields
simply states the agreed resolution decided at the code review meeting. It can and should
not be changed in this phase. The Revision field provides the possibility to write a
comment related to the implemented resolution.

%% Code Review Editor &2 o | 4k | EH & =8
Bart : REMOTECMD datatype
Status: Closed = | Reselution:  Valid Needs Fixing
Revision: Fixed by applying refactoring script!
[Annotation: Yes - make sure that it is deployed properly.] -

Are we to use this datatype?

| Individual Phase I Team Phase| Rework Phase
Figure 398 - Code Review Editor View Content in the Rework Phase

When all fields are filled in for the Review issue at hand, the reviewer must click Save,
before the buttons Next and Previous can be used to view the next review issue to fix.
When updated statuses for all review issues have been saved, the Code Review Table view
will be empty. The reviewer must then remember to commit the . review file to the
version control system so that the moderator can verify that everything has been fixed.

ADDITIONAL SETTINGS

The Code Review Table view can also be customized temporarily without overwriting the
.code_review properties file. Thisis done from the Preference settings found in the
Code Review Table view toolbar.

% Code Review Table 52 ERA = I =

Joystick - Milestonel_teamn_meeting - Individual Phase (Review ID filter matched 9 of [, Preference Setting...
Severity Type Summary Description “EI Property Setting...
Major Program Legic  LEDG is part of joysti..  Extract all defines to a board@ SOp

gzﬁ Unset Pregram Legic Write a description here

gfﬁ Major Proegram Legic  REMOTECMD dataty...  Are weto use this datatype?

gﬁé Critical ~ Clarity Test this routine Earlier discovered bug here, has i 3

555 Minor  Ceoding Stand...  Mene C-style comm...  MISRA-C:2004 vielationGe threu

# Normal Suggestion Check Selftest routine  See if this one should be set to ai

&5 Critical ~ Optimization Datarate sufficient Meed to double-check if whethe

ritica rogram Logic atchdog must be ... emember to enable after P
gﬁ Critical ~ Prog Legi Watchdog b R b ble after LIS302
4 1 3

Figure 399 - Accessing Code Review Preference Settings

In this customization dialog the user may change filters that are applied on the Code
Review Table view in order to show only review issues that have a certain parameter
combination. It is also possible to tailor which columns, and thereby which parameters, are
visible in each phase.
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E Preferences Elﬂlg

4 Code Review Filter
| Filter |
View Setting for the master filters. If it's enabled, overwrites any property filter settings.

Filter Preference
["] Overwrite the property's filter setting
Where review interval is the past following day(s): 0
Where reviewer is:
Where type is: Coding Standards
Where Severity is greater than or equal to:
Where assigned to is:
Where resolution is:
Where status is:

Where file is:

’Ractore Qefault:] ’ Apply ]

@ [ ok ][ cance |

Figure 400 - Customize Filters Applied for All Phases

F B
E Preferences E@g

4 Code Review View
Filter
View Setting for a list of columns te be included, the order of the columns, or the -

column width for each review phase:

|Individual Phase -

Link [19] Maodify...
Severity [55]

Type [99]

Summary [133]

Description [420]

Medified [76]

Annotation [70]

Revision [70]

Resolution [115]

P h]

@ ok || cancel

m

ID0O0EEEEEE

Figure 401 - Customize Visible Code Review Table Columns
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REVISION HISTORY

The revision history of this document is briefly described below.

Revision Change Page

20 Atollic TrueSTUDIO for STM32 v9.0 updates
Updated Static Stack Analyzer Using Search Field
Updated text and screen shots to use STM32 examples

Removed irrelevant information such as Licensing and
Lite/Pro descriptionwhich no longer exist in the product.

Added chapter Disassemble/List Object and EIf Files
Updated product name to TrueSTUDIO for STM32
Updated Introduction

Updated SVD file information (get from ST instead of from
ARM)

Removed sections regarding license system
Removed sections regarding non-ST target devices

Removed sections regarding integration of non-ST tools and
software

Removed sections regarding P&E GDB server

Removed sections regarding OpenOCD debug server
Updated figure 44 and 238 regarding avialble debug probes
Removed sections regarding connection to web shop
Updated sections regarding difference beween Lite and Pro

mode. All features are now available from start without
licensning.
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Revision

21

Change Page
Atollic TrueSTUDIO for STM32 v9.1 updates

Updated Debug Configurations Screen shots (Figure 54, 157,
198, 262)

Added information about External Loader option when 218
programming external flash devices using ST-LINK.

Table 74 — Revision History
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